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Crop Improvement and Biotechnology
Mango germplasm was collected from different
parts of country for specific traits. Eight appemedi
(whole mango pickle variety) and two table
varieties were collected from Sirsi, Karnataka and
Malgoa, Raspuri, Thailand Dwarf and Hamlet were
collected from Devanalli and hybrid Arka Udaya
was collected from ICAR-IIHR, Bengaluru for
enriching field genebank. Forty mango varieties
were evaluated for the genetic variation in phenols,
flavonoids, total antioxidants and total carotenoid
contents in fruits. Seven hundred and seventy-two
mango accessions were maintained in field gene
bank. A total of 51546 flowers were crossed on
14050 panicles using 15 cross combinations during
the current year. Two hundred and eight F1 (seeds)
stones were obtained from the crosses (18 cross
combinations) made during 2015. One hundred
fourteen hybrid seedlings were obtained from 13
hybrid combinations. Four hundred and twenty-
nine hybrid seedlings were evaluated for various
fruit characteristics. Pulp of forty mango varieties
were analysed for various neutraceuticals. SSR were
identified from transcript sequences and more than
3000 SSR containing sequences were identified with
150 bp flanking sequences. Genes targeting ITS
regions of Fusarium mangiferae were used for marker
development, which were able to correlate the
presence of F. mangiferae in floral malformation by
using AFLP and ITS derived specific primers.
Twenty-one colouring genes involved in
phenylpropanoid/anthocyanin biosynthesis were
identified from RNA sequence data of two mango
cultivars (Amprapali and Chausa). Among these
genes, different isoforms of several genes were
identified. A total number of 18 cpSSR primers
amplified fragments in all 28 genotypes resulted in
identification of 27 alleles with an average of 1.5
allele per locus. Out of 12 SCoT primers used, SCoT-
1, SCoT-2 and SCoT-74 were able to distinguish
between zygotic and nucellar plants of Bappakai.
ERF 7, ERF 20, ERF 50, ERF 70 and ERF 83 and
expansin genes were up-regulated during mango
fruit ripening as well as jelly seed formation while
expansin 1 was down-regulated at jelly seed stage.

Qly lq/kkj ,oa tSoizkS|ksfxdh
vke ds tuunzO;ksa dks mudh fo'ks"krk ds fy, ns'k ds fofHkUu
fgLlksa ls ,df=r fd;k x;kA vke dh vkB ,fifeMh ¼lewpk
Qy½ ,oa nks [kk| fdLeksa dks tks fd lqokflr] vpkj ;ksX;
xq.koRrk ;qDr lkFk gh xwns ls cht vklkuh ls vyx gks tkus
okyh fdLesa gSa] dks fljlh] dukZVd ls p;fur fd;k x;k ,oa
ewY;kadu gsrq yxk;k x;kA ewY;kadu gsrq eyxksok] jliqjh]
FkkbZySaM M~okQZ ,oa gseysV dks nsouYyh ls rFkk vdkZ mn;k
dks Hkkjrh; ckxokuh vuqla/kku laLFkku] caxyq: ls ladfyr
fd;k x;kA fQukWy] ¶ysoukW;M] ,aVhvkWDlhMsaV ,oa dSjksVhukW;M
lkexzh gsrq vke dh pkyhl fdLeksa dks vkuqokaf”kd ifjorZu
,oa lg laca/k ds fy, ewY;kafdr fd;k x;kA lkr lkS cgRrj
vke ds vfHkxeuksa dks iz{ks= thu cSad esa ladfyr fd;k tk
jgk gSA pkSchl vfHkxeuksa dks izof/kZr dj varj LFkkuksa ij
jksfir fd;k tk jgk gSA o’kZ 2016 ds nkSjku 15 ØkWl la;kstu
ds }kjk 14050 iq’ixqPNksa ij 51546 Qwyksa dks iq’ixqPNksa ls
ØkWl djk dj 208 ladj xqByh izkIr gqbZA rsjg ladj
la;kstu ls 114 ladj ikS/ks izkIr gq, tks fd iz{ks= esa ewY;kadu
gsrq jksfir fd;s x;s rkfd ,sls ewyoàr dk fodkl fd;k tk
lds ftlesa xq.koRrk] ckSukiu ,oa vtSodh; izfrjks/kdrk
gksA pkj lkS mUrhl ladj ikS/kksa dk ewY;kadu Qy ds otu]
yackbZ] pkSM+kbZ] eksVkbZ rFkk fNyds ds Hkkj] xqByh ds Hkkj] xwns
dk izfr”kr] xqByh dh yackbZ] eksVkbZ lfgr laiw.kZ ?kqyu”khy
Bksl ds fy, fd;k x;kA vke dh pkyhl fdLeksa ds xwns dk
tSo&jklk;fud ;kSfxdksa lfgr dqy ,aVhvkWDlhMsaV] fQukWy]
¶ysoukW;M ,oa dSjksVhukW;M ds fy, ewY;kafdr fd;k x;kA
,l-,l-vkj- dh igpku izfrys[k lhDosalks }kjk dh x;h rFkk
3000 ls vf/kd izfrys[k lhDosalks dh igpku dh x;h] ftuesa
,l-,l-vkj- /kkjd lhDosal mifLFkr FksA vk.kfod fo”ys’k.k
djus ds fy, okuLifrd iq’ixqPNksa ds Mh,u, vkSj vkj,u,
dks iF̀kd fd;k x;kA ¶;wtsfj;e eSUthQsjh ds vkbZ-Vh-,l-
yf{kr {ks=ksa dk iz;ksx thu ekdZj ds fodkl ds fy;s fd;k
x;k vkSj ,-,Q-,y-ih- rFkk vkbZ-Vh-,l- ekdZj ds iz;ksx ls
ik;k x;k fd fod̀r dfy;ksa esa ,Q- eSathQsjh mifLFkr FkkA
bDdhl jax ds fy, ftEesnkj thu tks fQukby izksiuksbM@
,aFkkslk;fuu tSo la”ys’k.k esa “kkfey gSa] dh igpku vke dh
nks fdLeksa dh ¼vkezikyh vkSj pkSlk½ iw.kZ izfrfyfi tkudkjh
ls dh x;hA lh-ih-,l-,l-vkj- fpUgd ,d tudh; rFkk
xSj iqu% la;kstd vf/kdkj gSA vke dh 28 fofHkUu fdLe esa
20 lh-ih-,l-,l-vkj dk mi;ksx Mh-,u-, ds ,EIyhfQds”ku
ds fy, fd;k x;k] ftlls 18 lh-ih-,l-,l-vkj- us lHkh 28
vke dh fdLeksa Mh-,u-,- ,sEIyhfQds”ku fd;kA vkSlr 1-5
,yhy dh igpku ds lkFk 27 fofHkUu ,yhy izkIr gq;sA
cgqHkwz.kh; vke fdLe cIikdbZ ds tk;xksfVd rFkk U;wlsyj
ikS/kksa esa Hksn djus ds fy, 12 fofHkUu LdkV fpUgd dk
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Twenty-eight germplasms of guava were collected
for different attributes and grafted. Arka Kiran,
Arka Mridula and P. araca were collected from
Karnataka and P. guineense was collected from
Thrissur and planted in field gene bank. Total
phenols, total flavonoids and ascorbic acid were
analysed in 30 varieties and hybrids of guava.
Lycopene content was estimated in 17 pink pulp
varieties and hybrids. Two improved guava
varieties viz., Dhawal and Lalima developed by
ICAR-CISH, Lucknow were released.  SNPs
detected clearly revealed that speciation in Psidium
could be attributed to transition rather than
transversion. Phylogenetic tree revealed that species
P. molle, P. cujavilis and P. friedrichsthalianum
belonged to same group. Green friable callus in 70
per cent leafy explant was induced in vitro in wilt
resistant hybrid rootstock. A total number of four
independent events of PRSV-CP positive transgenic
papaya cv. Pusa Delicious have been confirmed
using PCR and sequence analysis. Analysis of
healthy and leaf curl virus infected leaf samples
revealed complex interplay of various physico-
chemical parameters as well as anatomical
modifications. Higher fruit yield (55.10 kg/tree) and
ascorbic acid content (490.13 mg/100 g pulp) was
recorded in promising aonla accession CISH A-33.
Highest fruit weight was recorded in jamun
accession CISH J–37 (23.0 g). Seedless accession,
CISH J–42 showed highest pulp content (98.76%).
The higher pulp weight and pulp content was
noticed in jamun accession CISH J–37 (21.25 g and
92.39%, respectively).

Crop Production
Higher fruit yield (5.04 t/ha) was recorded in the
treatment comprising NPK + Zn, Cu, Mn, B (50%
soil + 50% foliar application) over control (2.50 t/
ha) during off year of fruiting. Higher Cu content
(6.51 ppm) was found in the treatment NPK + FYM
+ Zn, Cu, Mn, B (soil application) and the highest
build up of Zn and Mn was recorded in NPK + Zn,
Cu. B (soil application) and NPK + Zn, Cu, Mn, B
(soil application), respectively. The leaf tissue
analysis showed significant increase in Zn, Cu and
B concentration in the respective treatments applied
over control. Foliar application of Zn, Cu and B was
found to be a better option for maintaining higher
leaf nutrient status. Out of different intercrops
evaluated in the Dashehari orchard showed that
the performance of fern (Nephrolepis tuberosa),

mi;ksx fd;k x;k rFkk n”kgjh fdLe dks ;qXet fu;a=.k ds
:Ik esa fy;k x;kA LdkV fpUgd U;wlsyj ikS/kksa ds chp Hksn
djus esa l{ke gSA bZ-vkj-,Q- ,fFkyhu ladsr ikjxeu ekxZ esa
izeksVj {ks= ds thlhlh ckWDl y{; thuksa dh vfHkO;fDr dks
fofu;fer djrs gSA vke ds Qy idus rFkk tsyh lhM]
voLFkk esa bZ-vkj-,Q 7] 20] 50] 70] 83 rFkk ,DliSuflu
thu Qy idus ,oa tsyh lhM voLFkk esa Åij fofu;fer
ik;s x;s tcfd ,DliSuflu&1, tsyh lhM voLFkk esa uhps
fofu;fer FkhA ve:n ds 28 tuu nzO;ksa dks ladfyr dj
xzk¶V fd;k x;kA dukZVd ls vdkZ fdj.k] vdkZ ènqyk] lh-
vjkdk ,oa f=pwj ls lh- xqfut dks ladfyr dj thu cSad esa
jksfir fd;k x;kA 30 fdLeksa ,oa ladj ikS/kksa esa fQukWy]
¶ysoukW;M ,oa ,LdkfcZd vEy dk fo”ys’k.k fd;k x;kA
ykbdksihu dks xqykch xwns okyh 17 fdLesa ,oa ladj esa ekik
x;kA ve:n dh nks u;h mUur fdLeksa ;Fkk /koy ,oa
ykfyek] tks laLFkku }kjk fodflr dh x;h gS] dks jk’Vª dks
yksdkfiZr fd;kA igpkuh x;h ,l-,u-ih- ls irk pyrk gS
dh ve:n esa Lisf”k,”ku Vªkalfe”ku dh otg ls gqvk u fd
Vªkalo”kZu dh otg lsA QkbZykstsusfVd Vªh ls irk pyk gS dh
ve:n dh vU; iztkfr;k¡ tSls lh- eksys] lh- dqtkosfyl] ,oa
lh-QzsfMªplSFkkfy,ue ,d gh oxZ esa vkrs gSaA mdBk izfrjks/kh
ewyoàr dh ifRr;ksa dks ,e-,l- iks’kd ek/;e esa loaf/kZr dj
dSyl dk mRiknu fd;k x;kA iihrs ds dqy 4 Lora=
ijkthuh bSosUV izkIr gq,] ftUgas ihlh-vkj ,oa lhDosflax }kjk
izekf.kr fd;k x;kA LoLFk ,oa i.kZ dqapu fo’kk.kq }kjk
jksxxzLr ikS/k dk fo”ys’k.k fd;k x;k ftlls irk pyk fd
jksxxzLr ikS/ks esa dbZ HkkSfrd&jklk;fud ,oa “kjhj jpuk esa
ifjorZu gks tkrs gSaA vk¡oys esa lcls T;knk mit
¼55-10 fdxzk izfr isM+½ ,oa lcls vf/kd ,LdkfoZd vEy dh
ek=k ¼490-13 fexzk izfr xzke xwnk½ vfHkxeu lh-vkbZ-,l-,p-
,&33 esa ik;h x;hA tkequ ds vfHkxeu lh-vkbZ-,l-,p- ts-
&37 esa lokZf/kd Qy otu ¼23 xzke½sa ,oa lh-vkbZ-,l-,p
ts&42 ¼chtjfgr½ esa lokZf/kd xwnk ¼98-76 izfr”kr½ ik;k
x;kA

Qly mRiknu

vkdyu o’kZ ds nkSjku ,u-ih-ds- $ ftad] d‚ij] eSaxuht ,oa
cksjkWu ¼50 izfr”kr ènk mipkj $ 50 izfr”kr i.kÊ; fNM+dko½
ls vfèkdre mit ¼5-04 Vu izfr gsDVs;j½ çkIr gqbZ tks
ekud mipkj ¼2-50 Vu izfr gsDVs;j½ dh rqyuk esa dkQh
vfèkd FkhA d‚ij dh vfèkdre ek=k ¼6-51 ih-ih-,e-½ ,u-
ih-ds- $ xkscj dh [kkn $ eSaxuht] ftad] d‚ij ,oa cksjkWu
¼ènk mipkj½ esa rFkk ftad ,oa eSaxuht dh vfèkdre ek=k
Øe”k% ,u-ih-ds-$ ftad] d‚ij] cksjkWu ¼ènk mipkj½ ,oa ,u-
ih-ds- $ ftad] d‚ij] eSaxuht] cksjkWu ¼ènk mipkj½ esa ntZ
dh x;hA ifÙk;ksa esa ftad] d‚ij ,oa cksjkWu dh ek=k esa lHkh
mipkjksa }kjk ekud mipkj dh rqyuk esa mYys[kuh; of̀)
ik;h x;hA n”kgjh vke ds ckx esa fofHkUu var%Qlyksa esa ls
dqN var%Qlysa tSls QuZ ¼usÝksysfil Vîwcjkslk½] “krkojh
¼,Lijsxl jsfleksll½ ,oa fxuh ?kkl ¼iSfude eSfDlee½ vU;
Qlyksa dh vis{kk csgrj ik;h x;hA vke ds ckxksasa esa QuZ
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shatavari (Asparagus racemosus), guinea grass
(Panicum maximum) are the best. Fern (N. tuberosa)
produced 8,55,000 leaves per hectare in two cuts
giving highest total income. Fertigation scheduling
on mango cv. Dashehari resulted in highest fruit
yield under 100 per cent RDF treatment (80.4 kg/
tree). The water use efficiency was estimated and
a range of 6.55 - 12.56 kg/m3 of water were recorded
in drip fertigated treatments. Maximum fruit yield
(160.30 kg/tree) was recorded with application of
biodynamic compost (30 kg/tree) + bio-enhancers
(CPP 100 g, BD–500 and BD-501 as soil and foliar
spray). Emergence of vegetative flushes were
minimum during November, 2015 and maximum
during May, 2015, however, no flush appeared
during December, 2015 to February, 2016. After
harvesting significant amount of flushing was
recorded (10.62 – 48.75%) in both the cultivars. The
concentration and activity of RUBP carboxylase in
fruiting and non-fruiting shoots in Chausa,
Dashehari, Langra and Mallika cultivars at different
growth period were estimated. Least activity of
RUBP was found at FBD stage in fruited shoots,
however, its activity slowly increased after FBD
and reached maximum at full bloom stage. Among
the cultivars, Amrapali registered highest activity
(8.37±0.16 µmol RUBP/mg/ min). On the other
hand, in non-fruiting shoot the RUBP carboxylase
activity was not changed significantly at different
phenological stages and found minimum in flower
bud burst stage of fruited shoots. The activity of
SDH was relatively high (15–85 µmol/g/min) at
flower bud differentiation stage in ‘on’ year as
compared to ‘off’ year trees having the same stage.
However, in Amrapali there was no significant
difference in low and high bearing trees. A total of
25 phosphate solubilizing bacteria (PSB) and 10
nitrogen fixing free living   Azotobacter, were isolated
from mango and guava orchards. Out of 25, 10
phosphate solubilizing bacteria had been tested for
phosphate solubilization efficiency (%). PSB 10
(150%) recorded best isolate. Strawberry runners
planted in naturally ventilated polyhouse with roof
top covered with transparent polythene exhibited
survival during rainy season. Strawberry variety
Sweet Charlie, exhibited advancement of 20 days
harvesting period in ventilated polytunnel in annual
production system. Higher yield (260 q/ha) was
recorded under ventilated tunnel in variety Sweet
Charlie along with uniform fruit size and higher
vitamin C content.

mxkdj çfr gsDVs;j 8]55]000 rd ifRr;k¡ çkIr dh tk
ldrh gSA n”kgjh vke esa lokZf/kd ¼80-4 fdxzk izfr isM+½
mit 100 izfr”kr vkj-Mh-,Q- mipkj ls izkIr fd;k x;kA
bl nkSjku Vid flapkbZ i)fr esa ty mi;ksx {kerk 6-55
&12-56 fdxzk izfr eh3 fu;af=r dh rqyuk esa vf/kd ik;k
x;kA 30 fdxzk ck;ksMk;ufed dEiksLV $ tSfod fu;ked
lh-ih-ih-&100 xzke] ch-Mh&500 ,oa ch-Mh-&501 ds ènk ,oa
i.khZ; iz;ksx ls mRiknu ¼160-30 fdxzk izfr isM+½] xq.koRrk
esa lq/kkj] lEiw.kZ Äqyu”khy Bksl inkFkZ ¼26-36 0fczDl½] dqy
dSjksfVuk;M ¼6-4 fexzk izfr 100 xzke½] ,Q-vkj-,-ih- ¼74-98
izfr”kr½ ,oa Mh-ih-ih-,p- ¼76-82 izfr”kr½ vf/kdre ik;k
x;kA okuLifrd izjksgksa dk mn~Hko uoacj 2015 ekl esa
U;wure Fkk rFkk ebZ 2015 esa bldk vf/kdre Lrj
16-42&38-13 izfr”kr ik;k x;kA tcfd fnlacj 2015]
Qjojh 2016 rd isM+ksa es okuLifrd fuLrC/krk jghA Qyksa
dh rqM+kbZ mijkUr nksuksa fdLeksa esa ¼10-62&48-75 izfr”kr½ dk
egRoiw.kZ Lrj ntZ fd;k x;kA blds QyLo:Ik isM+ksa esa
80&95 izfr”kr rd vPNk iq’iu Hkh ik;k x;kA izjksgksa ds
mRltZu esa cnyko rFkk ebZ rFkk vxLr ekg esa vf/kd ek=k
esa “kh?kz mRltZu laHkor% vPNs iq’iu ds fy, mRrjnk;h FkkA
vkj-;w-ch-ih- dh de ls de xfrfof/k Qynkj “kk[kkvksa esa
iq’Ik dfydk foHksnu ds nkSjku ik;h x;h] gkykafd bldh
xfrfof/k esa iq’Ik dfydk foHksnu ds Ik”pkr~ of̀) gqbZ tks iw.kZ
:Ik ls Qwyksa ds f[kyus ij vf/kdre Lrj Ikj igq¡p x;hA vke
dh fdLeksa esa ;g vkezikyh esa mPpre Lrj ¼8-37±0-16
ekbØksseksy vkj-;w-ch-ih- izfr fexzk izfr feuV½ ij iathd̀r
gqbZA blds foijhr fcuk Qyr okyh “kk[kkvksa esa vkj-;w-ch-
ih- dkcksZDlhyst ds Lrj esa fofHkUu fodkl ¼fQuksyksthdy½
pj.kksa esa dksbZ vFkZiw.kZ cnyko ugha ik;k x;k ij bldk
U;wure Lrj dfydk QqVko dh voLFkk esa ik;k x;kA vkj-
;w-ch-ih- dh lkanzrk esa dksbZ fuf”pr izfreku ugha ik;k x;kA
vke dh fdLeksa yaxM+k rFkk vkezikyh esa fofHkUu fodkl
voLFkkvksa ds nkSjku tM+ksa esa mifLFkr lkjfcVkWy MhgkbMªksthusl
¼,l-Mh-,p-½ dk vuqeku yxk;k x;kA yaxM+k esa bldh
xfrfof/k iq’i dfydk foHksnu ds nkSjku leku voLFkk esa
Qyr o’kZ esa vf/kd ¼15&85 ekbØkseksy izfr xzke izfr feuV½
tks  vQyr o’kZ esa de ik;h x;hA fdLe vkezikyh esa dksbZ
fuf”pr izfreku ugha ik;k x;kA vke vkSj ve:n ds ckx
ls 25 QkLQsV ?kqyu”khy ,oa 10 u=tu fLFkjhdj.k okys
thfor ,tksVkscSDVj dk iF̀kDdhdj.k fd;k x;kA dqy
ìFkDdhd̀r thok.kq esa ls 10 dk QkLQsV Äqyu”khyrk ¼izfr”kr½
dk ijh{k.k fd;k x;k vkSj ih-,l-oh- 10 ¼150 izfr”kr½
lcls vPNk ?kqyu”khy thok.kq fl) gqvkA [kqys okrkoj.k esa
LVªkcsjh HkwLrkfjdk ¼juj½ vxLr ekg rd iw.kZr;k u’V gksrs
ik;k x;k tcfd izkd̀frd :Ik ls goknkj IykfLVd doj
}kjk HkwLrkfjdk ¼juj½ dks cjlkr ds fnuksa rd cpk, j[kuk
laHko ik;k x;kA LVªkcsjh dh LohV pkyhZ fdLe goknkj
IykfLVd doj }kjk lajf{kr djus ij lkekU; Qly dh
vis{kk 20 fnu iwoZ Qyksa dh rqM+kbZ 260 dq- izfr gsDVs;j laHko
gSA
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Crop Protection
Mango hopper, Amritodes brevistylus was recorded
and identified from Lucknow. Mitochondrial COI
based DNA barcode has been generated for mango
hopper (A. atkinsoni), mealybug (Drosicha mangiferae)
and mango defoliator (Anthene emolus).An
endoparasitoid was identified from the nymphs of
mango mealybug. Five species of coccinellids viz.,
Coccinella septempunctata, Menochilus sexmaculata, C.
transversalis, Cryptolaemus sp. and Brumus sp. were
observed, of which three species were most
frequent. Mango trunk borer, Balinota prasina
(Buprestidae: Coleoptera) causing wilt of mango
tree was recorded from Lucknow region.
Unidentified sp. (Nolidae: Lepidoptera) of mango
defoliator was recorded at Rehmankhera
experimental farm. Syrphids were recorded as
dominant mango pollinators. Mango hoppers (A.
atkinsoni) was observed as dominated species
occurring throughout the year. Mango hopper
population was positively correlated with maximum
temperature, minimum temperature, and sunshine
hours and negatively correlated with maximum and
minimum relative humidity. Maximum number of
mango mealybug was observed from 9.3 to 9.58
during 13-14th SMW. Mealybug population was
positively correlated with maximum temperature,
sunshine hours and negatively correlated with
minimum relative humidity. The mango thrips
started to appear from 6th SMW and continued up
to 39th SMW. Thrips population was positively
correlated with maximum temperature, minimum
temperature, sunshine hours and negatively
correlated with maximum and minimum relative
humidity. Three years of mango thrips population
(2013-2015) trend showed that the peak infestation
was synchronized with the flowering, fruit
development and vegetative stages of mango.
Incidence of mango inflorescence midge started
from February 1st week and reached its peak
(1.11%) by 2nd week of March 2016. Mango fruit
flies peak population (2069.8 number of fruit flies/
trap/week) was recorded during 34th SMW.
Among all three species of fruit flies of mango and
guava Bactrocera dorsalis was dominating with more
than 90 per cent. Peak infestation of mango leaf
webber was recorded during 36th SMW. The leaf
webber infestation was positively correlated with
minimum relative humidity. Entomopathogenic
fungi, Beauveria bassiana caused 85-92 per cent
mortality of mango mealybug under ambient
condition. Flubendamide caused 100 per cent
mortality in small sized larvae of mango leaf webber
(1-10 mm). The highest number of webs were

Qly lqj{kk

vke ds Hkquxk dhV dh ,d u;h iztkfr] ,ezhVksfMl
czsfoLVk;yl y[kuÅ esa ik;h x;hA Hkquxk dhV ¼,-
,Vfdulksuh½] xqft;k dhV ¼Mªksflpk eSathQsjh½ vkSj iRrh
[kkus okyk dhV ¼,UFksuh eksyl½ ds ekbVksdkfUMª;k lh-vks-
vkbZ vk/kkfjr Mh-,u-,- ckjdksM fodflr fd;s x;sA xqft;k
dhV ls ,d var% ijthoh dhV ik;k x;kA dksDlhusfyM
ijHk{kh dh ik¡p iztkfr;k¡ tSlsdksDlhfuYyk lsIVseiqadVkVk]
dks- Vªkalojlsfyl] esuksfpyl lsDlekdqykVk] fØIVksySel
iztkfr ,oa czwel iztkfr ds dhV ik;s x;sA vke dh ifRr;ksa
,oa ckSj dks rsth ls [kkus okyk ,d u;k dhV ¼uksyhMh%
ysihMksIVsjk½ laLFkku ds jgeku[ksM+k iz{ks= esa ik;k x;kA vke
ds ijkx.k dhVksa esa lokZf/kd dhV fljfQM dqy ls ik;s x;sA
Hkquxk dhV ¼,- ,Vfdulksuh½ dh mifLFkfr cgqrk;r ls o’kZ
Hkj ntZ dh x;hA Hkquxk dhVksa dh la[;k] vf/kdre rkieku]
U;wure rkieku vkSj /kwi ds ?k.Vksa esa ldkjkRed laca/k ns[kk
x;kA blds foijhr vkisf{kd vknzZrk ls udkjkRed laca/k
ik;k x;kA xqft;k dhV dh vf/kdre la[;k 9-3 ls 9-58 13
ls 14 osa lIrkg ds e/; ns[kh x;hA xqft;k dhV dh la[;k
vkSj vf/kdre rkieku rFkk lw;Z izdk”k vof/k ds e/;
ldkjkRed ,oa U;wure vkisf{kd vknZzrk ls udkjkRed laca/k
ik;k x;kA ckxksa esa fFkzIl ckSj dh mifLFkfr 6 ls 39 osa
lIrkg ds e/; ns[kh x;hA fFkzIl dh la[;k dk fodkl vf/
kdre rkieku vkSj lw;Z izdk”k vof/k ls ldkjkRed rFkk
vkisf{kd vknZzrk ls udkjkRed lacaf/kr ik;k x;kA o’kZ 2013
ls 2015 ds e/; fFkzIl dhV dh la[;k dks vk/kkj cukdj
bldh xfrdh ds fo”ys’k.k ls ik;k x;k fd dhV dh la[;k
dk fodkl vke ds o{̀kksa ij ckSj] ifRr;ksa ,oa Qyksa ds fodkl
ds vuq:Ik FkkA fet dhV dk izdksi Qjojh ekg ds izFke
lIrkg ls izkjaHk gksdj ekpZ eghus ds f}rh; lIrkg esa vius
vf/kdre Lrj ¼1-11 izfr”kr½ rd jgkA vke ds ckxksa esa Qy
eD[kh dh vf/kdre la[;k ¼2069-8 eD[kh izfr VªSi izfr
lIrkg½ 34 osa lIrkg esa ik;h x;hA vke vkSj ve:n dh
rhuksa iztkfr;ksa dh Qy eD[kh esa oSDVkslsjk MkslsZfyl 90
izfr”kr izlkj ds lkFk vf/kdre la[;k esa ik;h x;hA tkyk
dhV dk vf/kdre izdksi 36 osa lIrkg esa ns[kk x;kA U;wure
vkisf{kd vknzZrk ls tkyk dhV ds izdksi dk laca/k ldkjkRed
ik;k x;kA fcosfj;k csfl;kuk ds fNM+dko ds ifj.kke Lo:Ik
7 fnu ds vanj xqft;k dhV ds 85&92 izfr”kr izFke vo;Ld
dhV èR;q dks izkIr gq,A ¶ywcsUMkekbM jlk;u ds iz;ksx ls
tkykdhV dh 1&10 feeh eki dh 100 izfr”kr lwfM+;k¡ ejh
gqbZ ik;h x;haA cjsyh tuunzO; ds o{̀kksa ij lokZf/kd ¼105-
5 tkys izfr isM+½ ik;s x;s rFkk U;wure 2-5&30 tkys xksok]
caxykSjk] ckWEcs ckVyh vkSj efYydk ij ik;s x;sA iz;ksx
iz{ks= ijLVhujuhek vCcklh ds fNM+dko ls 40 izfr”kr tkyk
dhV ¼vksjFksxk b;wMwªlsfyl½ dh rFkk nhed ¼vksMksUVksVfeZl
vkscsfll½ dh 90 izfr”kr lwfM+;k¡ èr ik;h x;hA ve:n ds
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observed in cultivar Bareilly and least number of
webs observed in Goa, Bangalora, Bombay Batli
and Mallika. Entomopathogenic nematode
Steinernema abbasi caused 40 per cent mortality of
mango leaf webber (Orthaga euadrusalis) under field
conditions and 90 per cent mortality to termite
(Odontotermes obesus) in in vitro . Maximum
infestation by guava shoot borer was observed
during 51st SMW. Guava fruit flies attained peak
during 31st SMW. Surveys were conducted in
different districts of Uttar Pradesh for incidence of
major diseases of mango and guava. Maximum
incidence (89.3%) of shoulder browning with
disease index (21.7%) was recorded in Barabanki
and Lucknow districts during mid-July. Root-knot
disease of guava was observed in wilt affected
areas. Highest incidence of anthracnose (39.1%) and
severity (28.50 PDI) was recorded during 45th SMW
i.e., first fortnight of November (in fixed plots) in
Lucknow district. Mango powdery mildew peak
disease incidence (27.5%) and severity (PDI 18.2)
was recorded during 12th SMW. Dry weather with
fluctuating temperature favoured powdery mildew
development. Fungicides (Thiophanate methyl,
Carbendazim, Propiconazole, Hexaconazole,
Captan + Hexaconazole, Metalaxyl + Mancozeb)
were found effective against Ceratocystis
fimbriata even at lower dose of 0.01 per cent.
Application of thiophanate methyl as soil drench @
150 g/tree with aerial spray with propiconazole @
0.1 per cent or thiophanate methyl as soil drench @
150 g/tree with aerial spray with carbendazim @
0.1 per cent or application of carbendazim as soil
drench @ 150 g/tree with aerial spray of
propiconazole @ 0.1 per cent or tree trunk injection
@ 5 g thiophanate methyl dissolved in 50 ml of
water/hole along with soil drench @ 150 g/tree and
aerial spray with carbendazim @ 0.1 per cent were
found effective against mango wilt and decline
disease. Shoulder browning disease of mango fruits
was managed by spray of difenoconazole @ 0.1 per
cent before the onset of monsoon.

Post-harvest Management
Mature green Dashehari fruits treated with 1 mM
salicylic acid and stored under ambient conditions
(34±2 oC and 85-90% RH) for nine days showed
12.37 per cent cumulative physiological loss in
weight (CPLW) with total carotenoid contents of
5.71 mg/100 g. Mature green fruits of cv. Dashehari
were treated with Saccharomyces cerevisiae @ 108

cells/ml for 10 minutes  and 11.57 per cent CPLW
on 10th day of storage was recorded. Dashehari
pulp contained the highest amount of mangiferin

izjksg cs/kd dhV dk vf/kdre izdksi ¼14-6 izfr o{̀k½ 51 osa
lIrkg ds nkSjku vkSj Qy eD[kh dk vf/kdre izdksi 31 osa
lIrkg ds nkSjku ns[kk x;kA mRrj izns”k ds ftyksa esa vke vkSj
ve:n ds ckxksa esa jksxksa ds foLrkj vkSj xaHkhjrk  dk losZ{k.k
fd;k x;kA vke ds mdBk jksx izdksi 19 esa ls 9 ftyksa ds
12 ckxksa esa ik;k x;kA ve:n ds mdBk jksx izHkkfor {ks=ksa
esa tM+xzfUFk jksx dh vf/kdrk ik;h x;hA y[kuÅ vkSj blds
vkl&ikl ds ftyksa esa twu&tqykbZ ekg esa fd;s x;s losZ{k.k
esa “kksYMj czkmfuax jksx dk foLrkj 89-3 izfr”kr rd rFkk
xaHkhjrk 21-7 izfr”kr jksx ekud ntZ dh x;hA ,aFkzsdukst
jksx dk vf/kdre foLrkj ¼39-1 izfr”kr½ vkSj xaHkhjrk
¼28-50 izfr”kr½ jksx ekud uoacj ekg ds izFke i[kokM+s
¼45 osa lIrkg½ esa ns[kk x;kA [kjkZ jksx dk vf/kdre izlkj
¼27-5 izfr”kr½ vkSj xaHkhjrk ¼18-2 izfr”kr½ jksx ekud 12 osa
lIrkg esa ns[ks x;sA ?kVrs&c<+rs rkieku ds lkFk “kq’d ekSle
jksx ds fodkl esa lgk;d jgk ysfdu jksx fu;a=.k gsrq
fNM+dko ds dkj.k jksx dk fodkl lhfer jgkA iz;ksx”kkyk
fof/k ls QQw¡nhuk”kdksa ¼Fkk;ksQsusV feFkkby 70 MCywih]
dkcs ZUMkfte 50 MCywih] izk sihdk suktk Wy 25 bZlh]
gsDlkdksuktkWy 5 ,llh] dSIVku 70 $ gsDlkdksuktksy 5
MCywih] esVkysfly 8 $ eSUdkstsc 64 MCywih½ dh U;wu njksa ¼0-
01 ls 0-08 izfr”kr½ dks lh- fQfEcz;kVk ds fu;a=.k gsrq iz;ksx
djus ds ckn ik;k x;k fd lHkh QQw¡nh uk”kd U;wure nj
0-01 izfr”kr ij izHkkoh FksA Fkk;ksQsusV feFkkby ls ènk
mipkj ¼150 xzke izfr isM+½ vkSj izksihdksuktkWy ¼0-1 izfr”kr½
dk fNM+dko ;k Fkk;ksQsusV feFkkby ¼150 xzke izfr isM+½ ls
ènk mipkj vkSj dkcsZUMkfte ¼0-1 izfr”kr½ dk fNM+dko ;k
dkcsZUMkfte ¼150 xzke izfr isM+½ ls ènk mipkj vkSj
izksihdksuktkWy ¼0-1 izfr”kr½ dk fNM+dko ;k Fkk;ksQsusV
feFkkby ¼5 xzke 50 feyh ikuh esa ?kksydj½ dk rus esa
bUtsD”ku vkSj ènk mipkj ¼150 xzke izfr isM+½ ds lkFk
dkcsZUMkfte ¼0-1 izfr”kr½ dk fNM+dko jksx fu;a=.k gsrq
izHkkoh ik;s x;sA MkbQsuksdkstksy 25 bZlh dk 0-1 izfr”kr
dh nj ij ekulwu vkus ds ,d lIrkg igys fd;k x;k
fNM+dko “kksYMj czkmfuax jksx ds fu;a=.k gsrq izHkkoh ik;k
x;kA

rqM+kbZ mijkar izca/ku

n”kgjh ds ifjiDo Qyksa dks 1 feyheksyj lsysflfyd vEy
ls mipkfjr dj dejs ds rkieku ¼34±2 ols- vkSj 85&90
izfr”kr vkj-,p-½ ij 9 fnu rd Hk.Mkfjr djus ls Qyksa ds
Hkkj esaa 12-37 izfr”kr deh gq;h vkSj dqy dSjksfVuk;M 5-71
fexzk izfr 100 xzke ik;k x;kA n”kgjh ds ifjiDo Qyksa dks
lsdsjksek,flt lsjsohlh 108 dksf”kdk,a çfr feyh dh nj ls
10 feuV rd mipkfjr dj dejs ds rkieku ij 10 fnu rd
Hk.Mkj.k djuss ls Hkkj esaa “kkjhfjd uqdlku 11-57 izfr”kr
gqvkA vke dh 9 fdLeksa esa ls n”kgjh ds xwns esa lcls T;knk
¼33-0 ekbØksxzke izfr xzke½] uhye esa mlds Ik”pkr~ ¼28-0
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(33.0 µg/g) followed by Neelum (28.0 µg/g) and
the lowest in Kesar (2.4 µg/g). Similarly, the highest
amount of lupeol (4.30 mg/100 g) was recorded in
Malgoa followed by Langra (3.63 mg/100 g) and
the lowest (0.025 mg/100 g) in Pairy. Quinalphos
residues persisted in Dashehari mango fruit up to
22 days after spraying at 2 and 4 ml/l of water and
dissipated with a half-life of 7 days from both the
treatments. No residue was detected in mature fruit
and pulp after harvest (30 days after spraying).
Based on its MRL value of 0.25 mg/kg, pre-harvest
intervals of 16.5 and 23 days were suggested for
normal and double doses, respectively. Mango
samples collected from a village of Malihabad block
at the time of harvest contained residues of
imidacloprid, dimethoate, quinalphos and lambda-
cyhalothrin. Except dimethoate, all other
insecticides were present in excess of their
respective MRL values. The operation wise energy
requirement during 2014-15 varied from 8057-10205
MJ/ha with mean value of 9727 MJ/ha. It was found
that fertilizer application was the highest energy
consuming operation (3801 MJ/ha) followed by
spraying (2036 MJ/ha), tillage operation (1702 MJ/
ha), transportation (1035 MJ/ha) and harvesting
(496.05 MJ/ha) for mango production in 2014-15.
The overall post-harvest loss of 19.27 per cent was
estimated in mango in Uttar Pradesh which includes
6.42 per cent loss at farm level, 10.02 per cent at
ripening level and 2.83 per cent at retailer level.
The recipe for mango-bael blended squash, mango
ketchup, mango based chilli sauce, probiotic drink
and whole mango pickle have been developed.
Technique for bio-ethanol production from mango
peel and kernel have been standardized. Lucknow
disposed off 81.73 thousand MT of mango during
2015 out of which 59.97 per cent was sent to the
markets outside U.P. Dashehari mango was
accounted for 75.15 per cent of total trading. India
exported 43 thousand MT of mangoes worth
Rs. 300.54 crores to UAE, Bangladesh, Nepal, Soudi
Arabia and Kuwait. Minimum CPLW (8.66 and
8.45%) was recorded in guava fruits treated with
hot water at 45 oC and methyl jasmonate (0.01%).
Gallic acid, chlorogenic acid, catechin, epicatechin,
caffeic acid and ellagic acid as phenolic compounds
and oxalic acid, ascorbic acid, tartaric acid, citric
acid and mallic acid as organic acids were identified
in ripe fruit of guava cv. Shweta. Protocol for
osmotically dehydrated guava slices, mixed fruit
RTS, guava ketchup, guava supari and guava drink

ekbØksxzke izfr xzke½ vkSj dslj esa lcls de ¼2-4 ekbØksxzke
izfr xzke½ eSUthQsfju ik;h x;hA pkSng vke dh fdLeksa esa ls
Y;qihvksy dh ek=k eyxksok esa lcls T;knk ¼4-30 fexzk izfr
100 xzke½] yaxM+k esa mlds Ik”pkr~ ¼3-63 fexzk izfr 100 xzke½
rFkk iSjh esa lcls de ¼0-025 fexzk izfr 100 xzke½ ik;h
x;hA 2 ,oa 4 feyh izfr yh- ikuh dh ek=k ls fNM+dko ds
Ik”pkr~ DoqbukWyQkWl ds vo”ks’k n”kgjh vke ds Qy esa 22
fnu rd jgrs gS rFkk 7 fnu dh v)Zdky ds lkFk ?kV tkrs
gSaA nksuksa ek=k esa fNM+dko ds 30 fnu Ik”pkr~ ids vke ds xwns
esa blds vo”ks’k ugha ik;s x;sA vke esa DoqbukyQkWl ds
vf/kdre vo”ks’k lhek ¼0-25 fexzk izfr fdxzk½ ds vk/kkj ij
16-50 rFkk 23 fnu dh rqM+kbZ iwoZ vodk”k] lk/kkj.k o nksxquk
ek=k ds Øekuqlkj] dh lq>ko fn;k x;kA efygkckn ds ,d
xk¡o ls laxzg fd;s x;s vke ds uewus esa bfeMkDyksfizM]
MkbesFkks,V] DoqbukyQkWl rFkk ySEcMk&lkbgsyksfFkzu ds vo”ks’k
ik;s x;sA MkbesFkks,V dks NksM+dj ckdh dhVukf”k;ksa dh
ek=k muds vf/kdre vo”ks’k lhek ds Åij ik;k x;kA o’kZ
2014&15 esaa vke dh lHkh lL; fØ;kvksa ,oa rqM+kbZ mijkar
fØ;kvksa esa ÅtkZ dh vko”;drk 8057&10205 esaxktwy çfr
gsDVs;j ¼e/; eku 9727 esxktwy çfr gsDVs;j½ ds e/;
vkadfyr dh xbZA o’kZ 2014&15 esa vke mRiknu esa vf/kdre
mtkZ ¼3801 esxktwy çfr gsDVs;j½ dh [kir moZjd nsus dh
fØ;k esa] mlds ckn fNM+dko ¼2036 esxktwy çfr gsDVs;j½]
tqrkbZ ¼1702 esxktwy çfr gsDVs;j½] Qy ifjogu ¼1035
esxktwy çfr gsDVs;j½ ,oa Qy rqM+kbZ ¼496-05 esxktwy çfr
gsDVs;j½ esa ns[kh xbZA mÙkj çns”k esa vke dh rqM+kbZ ds mijkar
dqy 19-27 çfr”kr Qyksa dh {kfr vuqekfur dh xbZA blesa
6-42 çfr”kr {kfr ç{ks= Lrj ij] 10-02 çfr”kr {kfr Qy
idkus ds Lrj ij rFkk 2-83 çfr”kr {kfr [kqnjk foØsrk Lrj
ij ns[kh xbZA vke&csy fefJr LDok”k] vke dSpi] vke
vk/kkfjr fepZ lkWl] izksck;ksfVd is; rFkk laiw.kZ vke dk
vkpkj Hkh rS;kj fd;k x;kA vke ds fNydk vkSj xqByh ls
ck;ks,Fksuksy cukus dh i)fr dk ekudhdj.k fd;k x;kA
y[kuÅ ls o’kZ 2015 esa 81-73 gtkj ehfVªd Vu vke foØ;
gqvk] ftlesa ls 59-97 Qhlnh mÙkj çns”k ls ckgj Hkstk x;k
vkSj 'ks"k cpk gqvk mÙkj çns”k esa foØ; gqvkA y[kuÅ Fkksd
cktkj esa vke dh dqy vkod o’kZ 2015 esa 87-39 gtkj
ehfVªd Vu FkhA Hkkjr us o’kZ 2014&15 ds nkSjku 43-00 gtkj
ehfVªd Vu vke dk fu;kZr fd;k ftldk ewY; 302-54 djksM+
#i, gSA la;qä vjc vehjkr] usiky] lÅnh vjc vkSj dqoSr
Hkkjr ls vke dk eq[; vk;krd ns”k gSA xeZ ikuh
¼45 ols-½ o feFkkby tsLeksusV ¼0-01 izfr”kr½ ls mipkfjr
ve:n ds Qy ds otu esa lcls de ¼8-66 ,oa 8-45 izfr”kr½
gkfu gqbZA ve:n dh fdLe “osrk dh ids Qy esa N%
Qsuksfyd ;kSfxd ;Fkk xSfyd vEy] Dyksjkstsfud vEy]
dSVsfpu] ,ihdSVsfpu] dSfQd vEy ,oa bykftd vEy rFkk
ik¡p tSfod vEy tSls vDlkfyd] ,LdkfcZd] VkVkZfjd] flfVªd
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was developed. India exported 907.87 MT of guava
worth Rs. 3.72 crores to Saudi Arabia, UAE and
Nepal.Bael cv. CISH B-2 treated with etherel @ 1000
ppm in hot water at 52±2 °C was ripe in 10 days
with TSS of 34.73 °B, titratable acidity 0.85 per cent
and tannin content 2.36 mg TAE /100 g under
ambient conditions. Riboflavin showed a
decreasing trend, while thiamine and niacin showed
an increasing trend in three cultivars and two
selections of bael (NB-5, NB-17, Pant Shivani, CISH
B-1 and CISH B-2) collected at two stages of growth
and development (255 and 285 days after fruit set).
Similarly, marmelosin and psoralen showed a
decreasing pattern but aurapten showed an
increasing pattern during 30 days growth period.
The techniques for preparation of probiotic drink
and preserve from fermented bael pieces have been
developed. Out of six cultivars (Kanchan, Krishna,
Chakaiya, Lakshmi 52, NA-6 and NA-7) and two
accessions (CISH A-31 and CISH A-33) of aonla
fruits tested for phenolic compounds, catechin was
found highest (around 6600 to 14200 µg/g) in most
of the cultivars and accessions except NA-7, where
epicatechin was found maximum (around 7200 µg/
g). The lowest amount was recorded for -coumaric
acid (around 80 - 400 µg/g) in all cultivars and
accessions except CISH A-31, where ellagic acid was
the least (around 200 µg/g). During storage of aonla
juice (NA-7, Chakaiya, Kanchan and Krishna) up to
8 months at room temperature the content of gallic
acid increased, while the contents of caffeic acid
and -coumaric acid decreased in all four aonla juice
samples. A decreasing trend for ellagic acid was
also observed during storage of juice. All the organic
acids, identified in aonla juice, showed a decreasing
trend during storage of juice except oxalic acid,
which revealed an increasing pattern. The decrease
in organic acids was more prominent in Krishna
juice. A decreasing pattern in acidity, ascorbic acid
and total polyphenols contents and an increasing
pattern in NEB were observed during storage of
aonla juice. Browning was maximum in Chakaiya
juice after 8 months of storage, while ascorbic acid
and polyphenols contents were minimum in
Kanchan juice. On the basis of the changes in
polyphenols, organic acids and biochemical
parameters, NA-7 juice was found best for storage
at room temperature up to 6 months. Aonla based
carbonated and non carbonated RTS, probiotic
drink, fenugreek-aonla-guava laxative, aonla jelly,

,oa eSfyd vEy dh igpku dh xbZA ijklj.kh futZyhd̀r
ve:n dh Qk¡ds] fefJr Qy vkj-Vh-,l-] ve:n dk dSpi]
lqikjh vkSj is; Hkh cuk;k x;kA Hkkjr us 907-87 ehfVªd Vu
dk ve:n lÅnh vjc] la;qDr vjc vehjkr vkSj usiky esa
fu;kZr fd;k ftldk ewY; 3-72 djksM+ :Ik;s gSA lh-vkbZ-,l-
,p- csy&2 ds Qyksa dks 1000 ih-ih-,e- bZFkjSy ls xeZ ikuh
¼52±2 ols-½ esa mipkfjr djus ij dejs ds rkieku ij Qy
10 fnu esa id tkrs gSaA ids Qy esa 34-73 ofczDl lEiw.kZ
Äqyu”khy Bksl] 0-85 izfr”kr vEyrk vkSj 2-36 fexzk Vh-,-
bZ- izfr 100 xzke VSfuu vkadyu fd;k x;kA csy ds ik¡p
iztkfr;ksa ¼,u-ch-&5] ,u-ch-&17] iUr f”kokuh] lh-vkbZ-,l-
,p- ch&1 rFkk lh-vkbZ-,l-,p- ch&2½ esa Qy of̀) ds nks
fLFkfr;ksa esa ¼Qy lsV gksus ls 255 vkSj 285 fnu ds Ik”pkr~½
fjoks¶ykfou dh ek=k esa ?kVus dh vkSj fFk;kfeu ,oa fu;kflu
dh ek=k esa c<+us dh yhurk ns[kh x;hA dkSekfjuksa esa ls
ekesZyksflu vkSj lksjkysu dh ek=k esa deh rFkk vjkIVsu dh
ek=k esa c<+ksRrjh ik;h x;hA csy ls izksck;ksfVd is; ,oa
fdf.or VqdM+s ls eqjCck Hkh cuk;k x;kA vk¡oys dh Ng
iztkfr;k¡ ¼dapu] d̀’.kk] pdS;k] y{eh 52] ,u ,&6 ,oa ,u
,&7½ vkSj nks vfHkxeu ¼lh-vkbZ-,l-,p- ,&31 ,oa lh-vkbZ-
,l-,p- ,&33½ esa lkr ikWyhfQukWyl dh ek=k fu/kkZj.k
fd;k x;k] ftlesa dSVsfpu ,u ,&7 dks NksM+dj ckdh
iztkfr;ksa esa T;knk ¼6600 ls 14200 ekbZØksxzke izfr xzke½
ik;h x;hA ,u ,&7 esa ,ihdSVsfpu lcls T;knk ¼yxHkx
7200 ekbZØksxzke izfr xzke½ ik;k x;kA lHkh iztkfr;ksa esa
&dkSefjd vEy ¼80&400 ekbZØksxzke izfr xzke½ lcls de
ek=k esa ns[kh x;h] dsoy lh-vkbZ-,l-,p- ,&31 esa bykftd
vEy dh ek=k lcls de ¼200 ekbZØksxzke izfr xzke½ gSA
dejs ds rkieku ¼25&42 ols-] 70&90 izfr”kr vkj-,p-½ ij
8 eghus rd HkaMkj.k ds nkSjku pkj iztkfr;ksa ds vk¡oys ¼,u
,&7] pdS;k] dapu o d̀’.kk½ dh jl esa xSfyd vEy dh ek=k
c<+rh x;h rFkk dSfQd ,oa &dkSefjd vEy dh ek=k
?kVrh x;hA ikap tSfod vEyksa esa ls vDlkfyd vEy dks
NksM+dj ckdh lc tSfod vEyksa dh ek=k HkaMkj.k ds le;
?kVrh x;h] ijUrq vDlkfyd vEy dh ek=k c<+rh x;hA
d̀’.kk ds jl esa tSfod vEyksa ds ek=k esa lcls T;knk ?kVko
gqvkA dejs ds rkieku ij HkaMkj.k ds nkSjku pkj iztkfr;ksa
ds vk¡oys esa vEyrk] ,LdkfoZd vEy rFkk dqy ikWyhsfQukWyl
dh ek=k esa ?kVus fd izof̀Rr rFkk uku~&,UtSesfVd czkmfuax
¼Hkwjkiu½ esa c<+us fd izof̀Rr ns[kh x;hA vkB eghus HkaMkj.k
ds Ik”pkr~ pdS;k ds jl esa Hkwjkiu lcls T;knk vkSj dapu ds
jl esa ,LdkfoZd vEy ,oa ikWyhfQukWyl dh ek=k lcls de
ik;h x;hA lcls de vEyrk ,u ,&7 ds jl esa FkkA
Qsuksfyd ;kSfxd] tSfod vEy ,oa tSo&jklk;fud ek=kvksa
ds vk/kkj ij ,u ,&7 dh jl dks 6 eghus rd HkaMkj.k ds
nkSjku loksZRre ik;k x;kA vkaoyk vk/kkfjr dkcksZusVsM vkSj
x Sj dkc k s Z u sV sM vkj -V h -,l - ]  i z k s c k;k s fVd i s; ]
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etc. were developed during this period. Different
products were developed from banana, jamun,
mulberry and vegetables.

Meetings
The 20th Research Advisory Committee meeting
of the ICAR-Central Institute for Subtropical
Horticulture, Lucknow was organized under the
chairmanship of Dr. K.E. Lawande, Ex-Vice
Chancellor, Dr. Balasaheb Konkan Krishi
Vidyapeeth, Dapoli, District Ratnagiri, Maharashtra
on July 9, 2015 at Rehmankhera, Lucknow. The 37th
Institute Research Committee meeting of ICAR-
Central Institute for Subtropical Horticulture,
Lucknow was held on May 5-7, 2015 to review the
work carried out under different projects.

Awards and Recognitions
Scientists of the Institute received awards and
recognitions from different scientific/development
agencies and societies. Dr. Kanchan Kumar
Srivastava, Senior Scientist was conferred 2nd Prize
“Rajbhasha Gaurav Award” for original book
writing in hindi on Gyan Vigyan for Citizens of
India. His Excellency Hon’ble President of India,
Dr. Pranab Mukherjee imparted the award to Dr.
Srivastava. Dr. A.K. Misra, Incharge Head, Division
of Crop Protection was awarded Fellow of Uttar
Pradesh Academy of Agricultural Sciences in 3rd
U.P. Agricultural Science Congress held at SHIATS,
Allahabad on 14-15 June, 2015. Scientists of the
Institute acted as Chairman, Co-chairman,
Rappoteur and Members in organizing committees
of different Seminars/Symposia/Conferences/
Workshops/Meetings, etc.

Linkages and Collaborations
The Institute has in place MOUs with different
National and International organizations such as
DCCNCPAH, Ministry of Agriculture, DBT, DST,
NMPB, PPV&FRA, UPCST, UPCAR, AMAAS,
NICRA, Oman and UNEP/GEF. The Institute also
has MOUs to facilitate capacity building initiatives
with Amity University, Lucknow; Integral
University, Lucknow; Deemed to be University,
Sam Higginbottam Institute of Agriculture,
Technology and Science, Allahabad; SVPUA&T,
Meerut and Bundelkhand University, Jhansi for
pursuing B.Tech., M.Sc. and Ph.D. degrees of
students. The Institute has also signed an MoU with
NRCSS, Ajmer for research collaborations in July,
2015. Another MOU was signed between Institute
and Banda University, Banda as well as with
SHIATS, Allahabad, U.P. for the research/training
of graduate and post graduate students. During the

esFkh&vkaoyk&ve:n jspd] vkaoyk tsyh vkfn Hkh bl o’kZ
ds nkSjku cuk;k x;kA dsyk] tkequ] “kgrwr vkSj lfCt;ksa ls
Hkh fofHkUu inkFkZ cuk;s x;sA

cSBdsa

Hkk-—-vuq-i-&dsaæh; miks’.k ckxokuh laLFkku] y[kuÅ dh
20 oha vuqlaèkku lykgdkj lfefr dh cSBd M‚- ds- bZ-
ykokaMs] dqyifr] M‚- ckyklkgsc dksad.k —f’k fo|kihB] nkiksyh]
ftyk jRukfxjh] egkjk’Vª dh vè;{krk esa fnukad 9 tqykbZ]
2015 dks laLFkku esa vk;ksftr dh x;hA

Hkk-—-vuq-i-&dsaæh; miks’.k ckxokuh laLFkku] y[kuÅ dh
37 oha laLFkku vuqlaèkku lfefr dh cSBd fnukad 5 ls 7 ebZ]
2015 rd laLFkku ds jgeku[ksM+k fLFkr eq[;ky; esa vk;ksftr
dh x;h ftlesa fofHkUu vuqlaèkku ifj;kstukvksa dh dk;ksZa dh
leh{kk dh x;hA

iqjLdkj ,oa lEeku

laLFkku ds oSKkfudksa dks fofHkUu oSKkfud@fodkl ,tsafl;ksa
rFkk lfefr;ksa }kjk iqjLdkj ,oa lEeku çnku fd;k x;kA
MkW- ,- ds- feJ] iz/kku oSKkfud ,oa izHkkjh v/;{k] Qly
lqj{kk izHkkx dks mRrj izns”k d̀f’k foKku vdkneh us fnukad
14 ls 16 twu 2015 rd “kh,V~l] bykgkckn esa vk;ksftr
rr̀h; mRrj izns”k d̀f’k foKku lEesyu ds nkSjku QSyksf”ki
iznku fd;kA Hkkjr ds egkefge jk’Vªifr egksn;] MkW- iz.ko
eq[kthZ us fganh fnol ¼14 flracj] 2015 dks½ ds volj ij
laLFkku ds ofj’B oSKkfud] MkW- dapu dqekj JhokLro dks
fganh esa ekSfyd foKku ys[ku ds fy, “khrks’.k Qyksa dh
oSKkfud [ksrh uked iqLrd dks f}rh; jktHkk’kk xkSjo iqjLdkj
iznku fd;kA laLFkku ds funs”kd@oSKkfudksa us fofHkUu
ifjlaoknksa@laxksf’B;ksa@lEesyuksa@dk;Z”kkykvksa@cSBdksa esa
vè;{k] lg vè;{k] la;kstd] fjiksfVZ;j rFkk lnL; ds :i
esa dk;Z fd;kA

laidZ rFkk lg;ksx

laLFkku }kjk Mh-lh-Lkh- ,u- lh- ih- ,- ,p-] d̀f’k ea=ky;] Mh-
ch- Vh-] Mh- ,l- Vh-] ,u- ,e- ih- ch-] ih- ih- oh- ,aM- ,Q-
vkj ,-] ;-w ih- lh- ,l- Vh-] ;w- ih- lh- ,- vkj-] ,- ,e- ,-
,- ,l-] ,u- vkbZ- lh- vkj- ,-] vkseku rFkk ;w ,u bZ ih@th
bZ ,Q tSls fofHkUu jk’Vªh; rFkk varjkZ’Vªh; laxBuksa ds lkFk
le>kSrk Kkiu ij gLrk{kj fd, x, gSaA laLFkku us fo|kfFkZ;ksa
}kjk ch Vsd] ,e,llh vkSj ih,pMh mikf/k;ksa ls lacaf/kr
ikB~;Øeksa esa v/;;u djus ds fy, ,sfeVh fo”ofo|ky;]
y[kuÅ( y[kuÅ fo”ofo|ky;] y[kuÅ( MkW- ckck lkgsc
Hkhejko vEcsMdj fo”ofo|ky;] y[kuÅ( bafVxzy ;wfuoflZVh]
y[kuÅ( lSe fgfXxu ckWVe d̀f’k] izkS|ksfxdh ,ao foKku
laLFkku] bykgkckn ¼lerqY;&fo”ofo|ky;½( ljnkj oYyHk
HkkbZ iVsy d̀f’k ,oa izkS|ksfxdh fo”ofo|ky;] esjB rFkk
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caqnsy[kaM fo”fo|ky;] >k¡lh ds lkFk Hkh le>kSrk Kkiu ij
gLrk{kj fd, gSaA laLFkku us ,u-vkj-lh-,l-,l-] vtesj]
ck¡nk fo'ofo|ky;] ck¡nk rFkk mRrj caxk d̀f"k fo'ofo|ky;]
dkspfcgkj ds lkFk Hkh le>kSrk Kkiu ij gLrk{kj fd, gSaA

ih-,Q-Mh-lh-

laLFkku esa 2001&2002 ds nkSjku ckxokuh esa IykfLVdYpj

vuqç;ksx lEcUèkh jk’Vªh; lfefr ¼,u lh ih , ,p½ ds ekè;e

ls lqfu;ksftr —f’k fodkl dsaæ ¼ih-,Q-Mh-lh-½ dh LFkkiuk

dh x;hA dsaæ dh eq[; xfrfofèk;ksa esa çkS|ksfxdh fodkl

rFkk çkS|ksfxdh; ckxokuh dk ifj’dj.k] çkS|ksfxfd;ksa dk

oSèkhdj.k ,oa çlkj] lw{e flapkbZ] IykfLVd efYpax ¼iyokj½]

xzhu gkml çkS|ksfxdh] oSKkfud lkfgR; dk çdk'ku rFkk

dk;Z”kkykvksa dk vk;kstu djuk vkSj jkT; ljdkj ds

deZpkfj;ks a@vfèkdkfj;ks a rFkk fdlkuks a ds fy, Hkh

dk;Z”kkykvksa@izf'k{k.kksa dk vk;kstu djuk “kkfey gSA ih-

,Q-Mh-lh- }kjk mÙkj çns”k ds 06 ftyksa esa Vid flapkbZ]

ikyh,Fkyhu efYpax rFkk lfCt;ksa dh lajf{kr [ksrh fo’k;

ij 12 çf”k{k.k dk;ZØeksa rFkk 33 Hkze.k dk;ZØeksa dk vk;kstu

fd;k x;kA blds varxZr yxHkx 2000 fdlkuksa rFkk jkT;

ljdkj ds vfèkdkfj;ksa@deZpkfj;ksa dks çf”kf{kr fd;k x;kA

esjk xk¡o esjk xkSjo

esjk xk¡o esjk xkSjo dk;ZØe ds varxZr laLFkku us efygkckn
vkSj dkdksjh CykWd ds 45 xk¡oksa dks vaxhd̀r fd;k gSA bl
dk;ZØe dh 'kq:vkr tqykbZ 2015 esa dh x;h] izkjaHk esa lHkh
45 xk¡oksa dks ewyHkwr ¼csap ekdZ½ losZ fd;kA fo'o ènk fnol
ij fdlkuksa dks 250 ènk LokLF; dkMZ Hkh forj.k fd;k
x;kA fdlkuksa ds l'kDrhdj.k gsrq dqy 5 dk;ZØeksa tSls
d̀"kd buksosfVo cSBd] fdlkuksa ds lQy ,oa izsj.kknk;d
dFkkvksa dk fdlku xks"Bh ,oa lajf{kr ckxokuh dh rduhd
dk lksdsflax dk vk;kstu fd;k x;kA efygkckn {ks= esa
vk;ksftr 11 fdlku xksf"B;ksa esa 500 ls vf/kd fdlkuksa us
Hkkx fy;k ,oa 9000 ds ikS/kksa ,oa 5 fdxzk- ls vf/kd yksfc;k
dh dapu dk'kh uked iztkfr ds cht fdlkuksa dks forfjr
fd;k x;kA esjk xk¡o esjk xkSjo ds varxZr 24 d̀"kd oSKkfud
cSBd dk vk;kstu fd;k x;kA

vU; xfrfof/k;kWa

laLFkku us fnukad 21 ,oa 22 twu] 2015 dks y[kuÅ fLFkr
Ik;ZVu Hkou esa vke ds lqjf{kr mRiknu ,oa iDou ij vke
fofo/krk izn”kZuh rFkk lgHkkfx;ksa ls ijLij laokn dk vk;kstu
fd;kA blds lekiu volj ij mRrj izns”k ds egkefge

period, Institute also signed an MOU with Uttar
Banga Krishi Vishwavidyalaya, Coochbehar, West
Bengal for research collaborations in November
2015.

Precision Farming Development Centre
(PFDC)
The Precision Farming Development Centre was set
up through National Committee on Plasticulture
Application in Horticulture (NCPAH) at the ICAR-
CISH, Lucknow during the year 2001-2002 and
continued its activities during the year 2015-16. The
main activities of PFDC are technology development
and refinement in hi-tech horticulture, technology
dissemination and validation, microirrigation,
plastic mulching, greenhouse technology,
publication of scientific literature and organizing
workshop and trainings for state officials and
farmers. PFDC organized six training programmes
in six districts of Uttar Pradesh, viz. Unnao,
Bahraich, Raebareily, Lucknow, Chitrakoot and
Farrukhabad on drip irrigation, polyethylene
mulching and protected cultivation of vegetables.
About three hundred fifty farmers and orchardists,
thirty state government officers were trained.
About 2000 farmers and government officials were
trained during this year.

Mera Gaon Mera Gaurav

A total of 45 villages of Malihabad and Kakori of
Lucknow district have been adopted under the
programme Mera Gaon Mera Gaurav. Nine teams,
comprising of four scientists in each group have been
constituted for the implementation of activities.  A
total of 250 Soil health card were distributed to the
farmers of MGMG during the International Soil
Year, 2016. Eleven Gosthies were organized in
adopted villages of Malihabad in which more than
500 farmers participated and more than 9000
improved saplings of pumpkin, bottle gourd and
10 kg seed of cowpea were distributed. Twenty-
four scientists-farmer’s interaction meets were
conducted in different villages.

Other Activities

The Institute organized a Mango diversity
exhibition and stakeholders’ interaction on safe
production and ripening of mango at Paryatan
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jkT;iky Jh jke ukbZd eq[; vfrfFk ds :Ik esa mifLFkr FksA

laLFkku us efygkckn ds fdlkuksa ds vke dh 37 fdLeksa dh
igpku dh rFkk mudks ikS/k fdLe ,oa d̀‘kd vf/kdkj laj{k.k
izkf/kdj.k] u;h fnYyh esa iathd̀r djok;kA 37 fdLeksa ls 21
fdLeksa dks efygkckn ds fdlku leqnk; dh vksj ls vkosfnr
fd;k x;k Fkk tcfd 16 fdLeksa dks fdlkuksa us Lo;a gh izsf’kr
fd;kA laLFkku us 19 twu] 2015 dks gjnksbZ fLFkr ek/koxat
esa fdlkuksa ds fdLeksa dh egRrk ij ,d tkx:drk dk;ZØe
dk vk;kstu fd;kA bl volj ij ekuuh; lkaln] MkW-
¼Jherh½ vatw ckyk eq[; vfrfFk ds :Ik esa mifLFkr FkhaA
mUgksaus efygkckn ds fdlkuksa }kjk lajf{kr dh x;h vke dh
40 fdLeksa ds 400 ikS/kksa dks fdlkuksa@fo|kfFkZ;ksa esa forfjr
fd;kA

laLFkku }kjk 5 fnlacj] 2015 dks fo”o ènk fnol euk;k
x;kA blesa laLFkku ds vkl&ikl ds fgLlksa ds 20 xk¡o ds
250 fdlkuksa ,oa esjk xk¡o esjk xkSjo dk;ZØe ls tqM+s oSKkfudksa
,oa rduhdh vf/kdkfj;ksa us fgLlk fy;kA bl dk;ZØe dk
vk;kstu varjkZ’Vªh; ènk o’kZ ds ifjizs{; esa ènk LokLF; dh
egRrk rFkk Qly mRikndrk] ikfjfLFkfrdh fLFkjrk rFkk
[kkn~; lqj{kk ls lacaf/kr fdlkuksa esa tkx:drk QSykus ds
fy, fd;k x;kA bl dk;ZØe dh eq[; vfrfFk ds :i esa
fefJd dh lkaln] MkW- ¼Jherh½ vatw ckyk mifLFkr FkhaA
Hkkjr ljdkj ds tutkrh; mi;kstuk ds varxZr miyC/k
foRrh; leFkZu ds ifj.kkeLo:Ik laLFkku us mn;iqj fLFkr
,e-ih-,-;w-Vh-] Xokfy;j ds vkj-oh-,l-ds-fo-fo- rFkk tcyiqj
ds ts-,u-ds-fo-fo- ds lkFk lg;ksx dj vke] ve:n rFkk
vU; miks".k Qyksa ds {ks= ds foLrkj rFkk mRikndrk c<+kus
ij tksj fn;kA jktLFkku rFkk e/; izns”k ds dqN ftyksa ds
tutkrh; d̀’kdksa dks tutkrh; mi ;kstuk ds vUrxZr
izf”kf{kr fd;k x;kA

Hkkjr ljdkj ds LoPN Hkkjr vfHk;ku dks laLFkku vR;ar gh
mRlkgiwoZd ykxw dj jgk gSA laLFkku ds vf/kdkfj;ksa us u
dsoy le;&le; ij laLFkku ds rhuksa ifjljksa dh lQkbZ dh
cfYd mUgksaus vkl&ikl ds Ldwyksa] iapk;r Hkou rFkk
efygkckn ,oa dkdksjh ds jsyos IysVQkWeksZa dh Hkh lQkbZ dhA
laLFkku ds vf/kdkfj;ksa us vkl&ikl ds Ldwyksa ds cPpksa esa
LokLF; ,oa LoPNrk laca/kh tkx:drk iSnk dhA laLFkku us
Hkkjrh; d̀f’k vuqla/kku ifj’kn ds ukl ifjlj esa vke
izn”kZuh&lg&egksRlo dk vk;kstu fnukad 4 tqykbZ] 2015
dks fd;kA MkW- ,l- v¸;Iiu] lfpo] Ms;j rFkk egkfuns'kd]
Hkkjrh; d̀f’k vuqla/kku ifj”kn] u;h fnYyh dh v/;{krk esa
vk;ksftr bl dk;ZØe dk mn~?kkVu MkW- ds-,e-,y- ikBd]
miegkfuns”kd ¼Ik”kq foKku½ }kjk fd;k x;kA laLFkku us
fnYyh gkV esa fnYyh Ik;ZVu ,oa ;krk;kr fodkl fuxe
fyfeVsM }kjk vk;ksftr 27osa vke egksRlo esa 3 ls 5 tqykbZ]
2015 rd fgLlk fy;kA bl dk;ZØe dk mn~?kkVu fnYyh ds
eq[;ea=kh] Jh vjfoUn dstjhoky us fd;kA

Bhawan, Lunknow on June 21-22, 2015. The function
was presided over by Hon’ble Governor of Uttar
Pradesh, Shri Ram Naik. Institute facilitated
identification of 37 farmers’ varieties from
Malihabad, Uttar Pradesh and got it registered
under PPV&FRA, New Delhi. Out of 37 varieties,
21 were applied by community from Malihabad and
16 by individual farmers. Institute was accredited
with ISO 9001:2008 Certificate. An awareness
programme, chaired by Dr. (Smt.) Anju Bala,
Hon’ble MP, on the importance of farmers’ varieties
was organized at Madhavganj, Hardoi on June 19,
2015.  Four hundred plants of 40 different mango
varieties conserved by the Malihabad farmers were
distributed among the students and growers.

Institute celebrated the World Soil Day on
December 5, 2015 wherein 250 farmers from 20
villages, scientific and technical staff associated with
Mera Gaon Mera Gaurav participated. Dr. (Mrs.)
Anju Bala, Hon’ble Member of Parliament, Mishrikh
was the chief guest of the programme. Three
hundred and fifty tribal farmers of Rajasthan and
Madhya Pradesh were trained under the Tribal Sub-
Plan of Government of India. Under TSP efforts
were made by ICAR-CISH, Lucknow in
collaboration with KVKs under MPUAT, Udaipur,
RVSKVV, Gwalior and JNKVV, Jabalpur for
enhancing area and productivity of mango, guava
and other subtropical fruits. Endeavors were also
made to strengthen the KVK nurseries besides, the
creation of mother blocks for KVKs in large
quantities to meet the demands of TSP areas.

The Swachha Bharat Mission of the Government of
India is being vigorously pursued by the Institute.
The officers of the Institute not merely cleaned the
Institute’s premises periodically but they also took
up cleanliness drive in the adjacent schools.
panchayat bhawans and railway platforms. Institute
organized a Mango Exhibition-cum-Festival at
NASC Complex, New Delhi on July 4, 2015. The
Secretary, DARE & Director General, ICAR, Dr. S.
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o’kZ 2015 ds nkSjku nf{k.k flfDde ds lne esa ve:n ds
yfyr ,oa “osrk uked fdLeksa ds ekr[̀k.M LFkkfir fd;s
x,A blds varxZr yfyr] “osrk] /koy rFkk ykfyek uked
fdLeksa ds ikS/kksa dks forfjr fd;k x;kA bl dk;ZØe ds
varxZr nf{k.k flfDde ds d̀f’k foKku dsUnzksa ds nks fo’k;
fo”ks’kKksa ,oa ,d dk;ZØe leUo; dh mifLFkfr esa flracj
ekg esa ewyoàr ikS/kksa dk jksi.k fd;k x;kA laLFkku }kjk 14
flracj ls 13 vDVwcj] 2015 rd fgUnh psruk ekl dk
vk;kstu fd;k x;kA fgUnh psruk ekl dk;ZØe dh “kq:vkr
fgUnh fnol dk;ZØe ls dh x;h gSA bl volj ij cksyrs
gq, vius v/;{kh; lacks/ku esa laLFkku ds funs”kd] MkW- “kSysUnz
jktu us dgk fd la?k dh jktHkk”kk ds :Ik esa fgUnh dh
vlhe egRrk gSA mUgksaus vkxs dgk fd fgUnh us cksypky dh
Hkk’kk ds :Ik esa ns”k dh ,drk ,oa v[k.Mrk dks etcwr djus
esa egRoiw.kZ Hkwfedk fuHkk;h gSA fgUnh psruk ekl ds nkSjku
fgUnh fuca/k] fgUnh okn&fookn] vuqokn] dfork ikB vkfn
izfr;ksfxrkvksa dk vk;kstu fd;k x;kA fgUnh psruk ekl
2015 dk lekiu fgUnh dk;Z”kkyk rFkk iqjLdkj forj.k
lekjksg ds lkFk laiUu gqvkA

jktLo vtZu

foRrh; o’kZ 2015&16 ds nkSjku laLFkku }kjk dqy 80-47
yk[k #i;s dk jktLo vtZu fd;k x;kA

Ayappan presided over the function. Institute
participated in the 27th Mango Festival organized
by Delhi Tourism & Transportation Development
Corporation Ltd. at Dilli Haat, Janakpuri, New
Delhi during July 3-5, 2015. The Mango Festival was
inaugurated by Shri Arvind Kejriwal, Chief Minister
of Delhi. Mother block of guava varieties Lalit and
Shweta were established at Sadam, South Sikkim
during 2015. A total of 3411 plants of Lalit, Shweta,
Dhawal and Lalima were distributed. Institute has
signed MOUs with different organizations/
institutes for transfer of technologies and post
graduate students’ research collaborations. Institute
Organized Hindi Chetna Maas from 14 September
to 13 October, 2015. The Chetna Maas began with
Hindi Diwas Samaroh on September 14, 2015.

Revenue Generation
A total of Rupees 80.47 lakhs was generated by the
Institute during the financial year 2015-16.
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laLFkku
Institute

Hkk-d-̀vuq-i-&dsUnzh; miks".k ckxokuh laLFkku dh LFkkiuk
4 flracj 1972 dks Hkkjrh; ckxokuh vuqla/kku laLFkku]
caXyq: ds rRoko/kku esa dsUnzh; vke vuqla/kku dsUnz ds
uke ls dh x;h FkhA bl vuqla/kku dsUnz dk 1 twu
1984 dks mUu;u dj dsUnzh; mRrj eSnkuh m|ku
laLFkku ds :Ik esa iw.kZ laLFkku dk ntkZ fn;k x;kA
dkykUrj esa] 14 twu 1995 dks laLFkku dk uke cnydj
dsUnzh; miks".k ckxokuh laLFkku dj fn;k x;kA laLFkku
vf/knsf'kr miks".k Qyksa ds fofHkUu igyqvksa ij vuqla/kku
dk;Z ds }kjk jk"Vª dh lsok dj jgk gSA laLFkku ds nks
izk;ksfxd iz{ks= gSaA igyk izk;ksfxd iz{ks= 'kgj ls
yxHkx 25 fd-eh- nwj jgeku[ksM+k esa 132-5 gsDVs;j dk
gS ftlesa 4 CykWd ¼CykWd 1&15-5 gsDVs;j] CykWd 2&
35-5 gsDVs;j] CykWd 3&37-42 gsDVs;j] CykWd 4&44-08
gsDVs;j½ gSa tcfd nwljk y[kuÅ 'kgj esa jk;cjsyh
ekxZ ij 13-2 gsDVs;j dk gSA laLFkku dk iz'kklfud&
lg&iz;ksx'kkyk Hkou ebZ 1999 ls jgeku[ksM+k ifjlj
esa fLFkr gS] tgk¡ flracj 1972 ls vxLr 2014 rd
miks".k Qy dk vf[ky Hkkjrh; vuqla/kku leUo;u
ifj;kstuk izdks"B Hkh FkkA laLFkku esa vk/kqfud Lrj dh
ikS/k'kkyk] oSKkfud i)fr ij LFkkfir Qyks|ku rFkk
vk/kqfud midj.kksa ls lqlfTtr iz;ksx'kkyk,¡ gSa ftlds
}kjk miks".k ckxokuh ds egRoiw.kZ pqukSfr;ksa ij vuqla/kku
dk;Z laikfnr fd;k tkrk gSA laLFkku ds mPp Lrj dh
oSKkfud ikS/k'kkyk esa vke] ve:n] vk¡oyk ,oa csy dh
xq.koRrk okyh ikS/k lkexzh rS;kj dh tkrh gS] d"̀kdksa]
'kks/k laLFkkuksa ,oa df̀"k foKku dsUnzksa dks ekr ̀ CykWd
LFkkiuk gsrq miyC/k djk;k tk ldsA laLFkku ds jk;cjsyh
ekxZ ifjlj esa ,d izf'k{kkFkhZ vkokl&lg&vfrfFk x̀g
Hkh gSA laLFkku us bUVhxzy fo'ofo|ky;] y[kuÅ] lSe
fgfXxuckSVe d`f"k ,oa izkS|ksfxdh laLFkku lerqY;
fo'ofo|ky;] bykgkckn] ,-ih-,l- fo'ofo|ky;] jhok]
ckcklkgsc Hkhejko vacsndj fo'ofo|ky;] cqansy[k.M
fo'ofo|ky;] >kalh] y[kuÅ fo'ofo|ky;] y[kuÅ
ds lkFk LukrdksRrj ,ao ih,p- Mh- 'kks/kkfFkZ;ksa ds vuqla/kku
dk;Z gsrq le>kSrk Kkfir fd;k gqvk gSA laLFkku dks
bXuw] ubZ fnYyh }kjk Qyksa ,oa lfCt;ksa ds ewY; loaf/kZr

The ICAR-Central Institute for Subtropical
Horticulture (CISH) was started as Central Mango
Research Station on September 4, 1972 under the
aegis of the ICAR-Indian Institute of Horticultural
Research, Bengaluru. The Research Station was
subsequently upgraded to a full-fledged Institute
as Central Institute of Horticulture for Northern
Plains on June 1, 1984. The Institute was later
renamed as Central Institute for Subtropical
Horticulture on June 14, 1995. It is serving the nation
on different aspects of research and development
on mandated subtropical fruit crops and associated
cropping systems aimed at developing integrated
farming systems. The Institute has two experimental
farms located one at Rehmankhera, approximately
25 km away from the city and another at Raebareli
(R.B.) Road right in the city of Lucknow. The
experimental farm at Rehmankhera has an area of
132.5 ha comprising of 4 blocks (block I – 15.5 ha,
block II – 35.5 ha, block III – 37.42 ha & block IV –
44.08 ha). The Institute was shifted to its present
laboratory-cum-administrative building at block-II
at Rehmankhera during May, 1999 whereas AICRP
on Subtripical Fruits was situated from 1972 to 2014.
The Institute has modern nursery facilities, well
established experimental orchards and equipped
laboratories to meet the emerging challenges in the
niche areas of research on subtropical fruit crops.
The well established modern scientific nursery unit
of the Institute is producing quality planting
materials of mango, guava, aonla and bael with
traceability incorporated for supply of core/genuine
planting materials to the farming communities and
backstopping of Krishi Vigyan Kendras for
establishing mother blocks. Simultaneously,
concerted endeavors for human resource
development through capacity building are also put
in place. Recognizing the importance of capacity
building and in harmony with ICAR focus Student
Ready, the Institute has in place MOUs with Integral
University, Lucknow, Deemed to be University,
Sam Higginbottom Institute of Agriculture,
Technology and Science, Allahabad, Dr. Babasaheb
Bhimrao Ambedkar University, Lucknow,
Bundelkhand University, Jhansi and Lucknow
University, Lucknow for pursuing research at the
Institute leading to the award of M.Sc. and Ph.D.
degrees to their students. The Institute has also been
recognized by IGNOU, New Delhi as one of its
study centers for offering one year Diploma course

2
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mRiknksa fo"k; ij ,d o"kZ dk fMIyksek ,oa 6 ekg dk
tSfod [ksrh esa izek.k&i= ikB~;Øeksa ds v/;;u dsUnz
ds :Ik esa Hkh ekU;rk izkIr gSA jk"Vªh; ckxokuh fe'ku
ls iqjkus ,oa vuqRiknd vke ds ckxksa ds th.kksZ)kj rFkk
ve:n esa ehMks ckxokuh ij izf'k{k.k ds fy;s laLFkku
dks uksMy dsUnz ds :Ik esa ekU;rk izkIr gSA iw.kZ
lqlfTtr jksx ,oa dhVuk'kh vo'ks"k fo'ys"k.k rFkk tSo
fu;a=.k iz;ksx'kkyk,¡ laLFkku dh vU; fo'ks"krk,¡ gSaA
laLFkku esa rqM+kbZ mijkUr izca/ku ,oa ewY;o/kZu gsrq
vk/kqfud lqfo/kk,¡ miyC/k gSaA laLFkku esa fdlkuksa dh
leL;kvksa ds lek/kku ds fy;s ehfM;k laLkk/ku ,oa
vkxarqd d{k Hkh gS tgk¡ ls Qksu& bu&ykbo laidZ
dk;ZØe dh 'kq:vkr dh x;h gSA blds varxZr izR;sd
'kqØokj iwokZgu 10%30  cts ls vijkgu 4%00 cts rd
nwjHkk"k la- 0522&2841082 ij fdlkuksa dh ckxokuh
lacaf/kr leL;kvksa dk lek/kku laLFkku ds oSKkfudksa
}kjk fd;k tkrk gSA lkFk gh fdlku dkWy lsUVj
¼1800&180&1551 ,oa 09415751200½ esa nwjHkk"k }kjk
fdlku viuh ckxokuh leL;kvksa dk izfrfnu funku
dj ldrs gSaA bl vof/k ds nkSjku ekynk esa Hkk-d-̀vuq-
i-&dsUnzh; miks".k ckxokuh laLFkku ds {ks=h; vuqla/kku
dsUnz LFkkiuk 28 Qjojh] 2016 dks dh x;hA blls iwoZ
16 vDVwcj] 2015 dks {ks=h; vuqla/kku dsUnz] e[knweiqj]
ekynk gsrq if'pe caxky ljdkj us 70 ,dM+ Hkwfe
dsUnzh; miks".k ckxokuh laLFkku dks gLrkarfjr dh FkhA

fotu

ns'k ds ldy ?kjsyw mRikn rFkk fu;kZr cktkj esa df̀"k
{ks= dh Hkkxhnkjh dks lkekU; :Ik ls rFkk ckxokuh ds
fgLls dks fo'ks"k :Ik ls c<+kukA

on value added products from fruits and vegetables
and a Certificate course on organic farming. The
National Horticulture Mission has also identified
the Institute as a nodal centre for imparting training
on rejuvenation of old and unproductive mango
orchards and high density planting system in guava.
The Institute also renders other quality services to
the growers, viz., responding to queries on orchard
related problems through Kisan Call Centre No.
1800-180-1551 and 09415751200 each day from 10.00
am to 5.00 pm and phone-in-live programme (0522-
2841082) every Friday from 10.30 am to 4.00 pm
services on soil and nutrient constraints, pest and
disease problems, on-farm visits, production and
supply of bio-control agents, hand holding of KVKs
and other agriculture / horticulture universities
including the one in Nagaland and taking care of
other multi-stakeholders. The Institute continues
to be an active partner with the National
Horticulture Mission and National Horticulture
Board units for its outreach activities of promoting
integrated development of horticulture. During the
period under report, the Regional Research Station
of the ICAR-Central Institute for Subtropical
Horticulture, Lucknow  was inaugurated at
Makdumpur, Malda, West Bengal on February 28,
2016 after the West Bengal Government transferred
an area of 70 acres in the name of ICAR-CISH
Regional Research Station, Malda on October 16,
2015.

Vision
Augment the share of agriculture sector in general
and horticulture in particular in the GDP of the
country and its export basket.

laLFkku ds {ks=h; vuqla/kku dsUnz] ekynk] if'pe caxky dk mn~?kkVu
Inauguration of Regional Research Station, Malda, West Bengal
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fe'ku

lesfdr [ksrh dk;Zuhfr ds va'k ds :Ik esa miks".k Qyksa
ds mRiknu ds izHkkoh] ykHkdkjh ,oa O;ogk;Z izkS|ksfxfd;ksa
ds fodkl ds fy, ekSfyd ,oa uhfrxr vuqla/kku djukA

vf/kns'k

 miks’.k ckxokuh Qlyksa dh fVdkÅ mRikndrk] xq.koRrk
vkSj mi;ksx dks c<+kus ds fy, ewy dk;Zuhfrijd vkSj
vuqiz;ksx vuqla/kku djukA

 miks’.k ckxokuh Qly vkuqoaf”kdh lalk/kuksa vkSj oSKkfud
lwpuk dh fjiksftVjhA

 izkS|ksfxdh varj.k] {kerk fuekZ.k rFkk izkS|ksfxfd;ksa dk
izHkko ewY;kaduA

mn~ns';

 vf/knsf'kr Qy Qlyksa ds vkuqokaf'kd laLkk/kuksa dk
izca/kuA

 iztuu rFkk vkuqoaf'kd vfHk;kaf=dh }kjk Qly lq/kkjA

 ikS/k lkexzh dh xq.koRrk esa lq/kkj ykrs gq, tSfod ,oa
vtSfod rukoksa dk izca/ku] ;kaf=dhdj.k] vk/kqfud
izo/kZu rduhd] ewyoÙr ,oa lqfu;ksftr [ksrh }kjk
mRikndrk c<+kukA

 rqM+kbZ mijkUr gkfu dks de djuk rFkk lesfdr rqM+kbZ
iwoZ ,oa mijkUr izca/ku i)fr;ksa] ewY; lao/kZu rFkk
mRiknksa ds fofo/khdj.k }kjk ykHk c<+kukA

 ekuo lalk/ku fodkl] izkS|ksfxdh gLrkUrj.k] {kerk
mUu;u rFkk blds lkekftd&vkfFkZd izHkko dk
ewY;kaduA

egRoiw.kZ miyfC/k;k¡

Qly lq/kkj ,oa tSo izkS|ksfxdh

 laLFkku ds thu cSad esa vke ds 772 vfHkxeu ladfyr
dj lajf{kr fd, x;s gSaA laLFkku }kjk vke dh mUur
ladj fdLe vafcdk ¼vkezikyh x tuknZu ilan½ fodflr
dh x;h gS ftlds Qy ykfyek fy, gq;s ihys jax ds
gksrs gSa] xwnk l[r gksrk gS ,oa js”ks de ek=k esa gksrs gSA

 vke dh ,d vU; mUur ladj fdLe v:fudk ¼vkezikyh
x oujkt½ fodflr dh x;h gS ftlds Qy ykfyek
fy, gq;s ihys jax ds gksrs gSaA xwnk l[r gksrk gS]
?kqyu”khy inkFkZ vf/kd ¼240 fczDl½ ,oa dSjksfVuk;Ml
izpqj ek=k esa gksrs gSaA

 vke dh ,d vU; ladj fdLe gkbfczM&1084 Hkh
xq.koRrk esa vPNh ik;h x;h gSA bldk Hkh ewY;kadu gks

Mission
Conduct basic and strategic research to develop
cost effective and viable technologies for production
of subtropical fruit culture as a component of
integrated farming strategy.

Mandate
 Basic, strategic and applied research to enhance

sustainable productivity, quality and utilization
of subtropical horticultural crops.

 Repository of subtropical horticultural
crop genetic resources and scientific
information.

 Transfer of technology, capacity building and
impact assessment of technologies.

Objectives
 Management of genetic resources of mandate

fruit crops.
 Crop improvement through breeding and

genetic engineering.
 Enhancing productivity through improving

quality of planting materials using modern
propagation techniques and rootstocks, good
horticultural practices including mechanization
and management of biotic and abiotic stresses.

 Reduction in post harvest losses and
enhancement of profitability through
integrated pre- and post-harvest management
practices, value addition and product
diversification.

 Human resource development, transfer of
technology, capacity building and evaluation
of its socio-economic impact.

Significant Achievements

Crop Improvement and Biotechnology
 The Institute is conserving the world’s largest

germplasm collection of mango numbering 772
accessions.

 Ambika, (Amrapali x Janardhan Pasand) and
Arunika, (Amrapali x Vanraj) a regular bearing
hybrids have been advanced for multilocation
testing through AICRP network and at
progressive farmers field.

 Mango hybrid H-1084 was found promising,
which is presently under evaluation.Mango cv.
Elaichi, continued to manifest freedom from
floral malformation, hence is being used in trait
specific breeding programme.

 Molecular characterization of 200 mango
cultivars indicated that the germplasm
accessions could be categorized into 3 broad
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jgk gSA xqEek jksx izfrjks/kh fdLe byk;ph dks iztuu
“kks/k esa mi;ksx esa yk;k tk jgk gS ftlls fd vke dh
xqEek izfrjks/kh fdLe dk fodkl gks ldsA

 vke dh 200 ls Hkh vf/kd fdLeksa dk vk.kfod y{k.k
o.kZu fd;k x;k ftlls vke ds tuu nzO; dks rhu
Hkkxksa esa ckaVk x;kA

 vke ds ekrò{̀kksa ds e/; fdLeksa dh fHkUurk dks LFkkfir
djus ds fy, izkbej ,Q,evkbZMh073, ,p,evkbZMh074
,oa ,Q,evkbZMh2007 izHkkoh ik;s x;sA

 laLFkku esa ve:n ds 131 vfHkxeu ,oa 7 iztkfr;ka
lajf{kr gSaA

 laLFkku }kjk ve:n ds nks p;uksa yfyr ,oa “osrk dks
O;kolkf;d ckxokuh gsrq tkjh fd;k x;kA yfyr ds
Qy yky ;k fy, ihr o.khZ] e/;e vkdkj] n<̀+ xqykch
xwns okys gksrs gS ,oa bldh mit bykgkckn lQsnk
fdLe dh rqyuk esa 25 izfr”kr T;knk gSA “osrk ds Qy
v)Zxksykdkj lQsn xwnk ;qDr] eqyk;e cht ds lkFk
izpqj ?kqyu”khy inkFkZ ¼140 fczDl½ fy, gq;s gksrs gSA

 ve:n dh nks vU; mUur fdLeksa /koy ,oa ykfyek dk
fodkl laLFkku }kjk fd;k x;kA /koy fdLe dks
bykgkckn lQsnk ls p;fur fd;k x;k gSA bldk xwnk
lQsn] cht eqyk;e ,oa la[;k esa de rFkk ?kqyu”khy
inkFkZ Hkh izpqqj ek=k esa gksrs gSa ¼13-40 fczDl½] tcfd
ykfyek dk p;u ,Iiy Xokok ls fd;k x;k gSA blds
Qy ykfyek fy, gq,] ehBs ¼13-70 fczDl½ gksrs gSA

 laLFkku }kjk fodflr mdBk izfrjks/kh ewyoÙr ij
O;kolkf;d fdLeksa dks xzk¶V dj iz{ks= ewY;kadu gsrq
vusd LFkkuksa ij vf[ky Hkkjrh; lefUor d̀f’k vuqla/kku
ifj;kstuk ds rgr yxk;k x;kA

 ve:n esa ,.MksdkbVhust thu dks ysdj vuqokaf”kd
ifjorZu dh rduhd dk fodkl fd;k x;kA

 csy ds nks mUur p;uksa lh-vkbZ-,l-,p- ch&1 ,oa
lh-vkbZ-,l-,p- ch&2 dks p;fur fd;k x;k gSA

 tkequ dk mUur p;u lh-vkbZ-,l-,p- ts&42 dk fodkl
fd;k x;k ftlesa vfodflr cht gS rFkk xwns dh ek=k
T;knk ¼98-2 izfr”kr½ gSA ,d vU; mUur p;u lh-
vkbZ-,l-,p- ts&37 fodflr fd;k x;k gSA

 laLFkku ds iz{ks= thu cSad esa csy ds 36] dsys ds 7]
iihrs ds 32] yhph ds 35] vkaoys ds 22] djksans ds 30]
tkequ ds 35] f[kjuh ds 38] beyh ds 24] egqvk ds 30]
fpjkSath ds 8] dSFkk ds 17] 'kgrwr ds 10] dsi xwtcsjh
ds 3] dSajsecksyk ds 2] ylks<+k ds 3] jkst ,Iiy ds 2]
dVgy ds 36] ,oa LVªkscsjh ds 20 tuu nzO;ksa dks lajf{kr
fd;k x;kA

groups, viz. northern, eastern and other
representing both northern and eastern
regions.

 Three primers, FMID073, HMID074 and
FMID2007, could resolve the varietal
differences and establish homogeneity among
mango mother block entries.

 Institute is conserving one hundred thirty-one
accessions of guava and seven Psidium sp. in
its field gene bank.

 Two open pollinated seedling selections of
colored guava were released as ‘Lalit’ and
‘Shweta’ for commercial cultivation. Fruits of
Lalit are attractive, saffron yellow with red
blush, medium size and firm with pink pulp.
It has 24 per cent higher yield than the popular
Allahabad Safeda. Shweta, especially has
found favor with the Punjab and Haryana
growers and is getting popularized there. Fruit
of Shweta has attractive pink blush, white pulp,
few soft seeds, high TSS (14 oB) with good yield
potential.

 Institute has developed two more guava
varieties viz., Dhawal which is a heavy bearer
(20% higher than Allahabad Safeda) with
round, smooth, medium to large fruits (200-
250 g) and has been developed from half-sib
selection from Allahabad Safeda seedling
population. and Lalima, which is a selection
from half-sib population from Apple guava
having crimson colored fruits and good yield
with higher shelf life (fruit weight 190 g and
TSS 13.7° B).

 Wilt resistant hybrid rootstock of guava (P.
molle x P. guajava L.) developed by the institute
earlier was advanced for field evaluation by
grafting on commercial scions in wilt endemic
areas / multi-location testing through AICRP
(STF) network and KVKs.

 Genetic transformation system has been
developed in guava using endochitinase gene.

 Two promising bael selections ‘CISH-B-1’ and
‘CISH-B-2’ having good table and processing
qualities and are being popularized through
multiplication and supply of quality planting
materials to the growers.

 Two promising jamun accessions CISH J-37
(mean fruit weight 24.05 g) and CISH J-42
(seedless) have also been identified and are
under advance stage of evaluation.

 Institute continues to conserve germplasm
accessions in FGB with 36 accessions of bael, 7
accessions of  banana, 32 accessions of papaya,
35 accessions of litchi, 22 accessions of aonla,
30 accessions of karonda, 35 accessions of
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Qly mRiknu
 Ikkjaifjd ckxokuh ¼100 isM+@gsDVs;j½ dh rqyuk esa e/

;e l?ku ckxokuh ¼5 x 5 ehVj½ 400 isM+@gsDVs;j esa
3 xquk vf/kd mit ¼15&18 Vu@gsDVs;j½ izkIr gqbZA
tcfd ijaijkxr ?kuRo es a izfr gsDVs;j mit
6-0 Vu@gsDVs;j] ntZ dh x;hA

 vke dh iztkfr efYydk esa “kh’kZ dar̀u djus ij fu;af=r
¼55 fdxzk@gsDVs;j½ dh rqyuk esa 80 fdxzk@gsDVs;j
mit izkIr dh x;hA

 ve:n esa l?ku ckxokuh ,oa {k=d izca/ku dh rduhd
dk ekudhdj.k fd;k x;kA laLFkku }kjk bl ekudhd̀r
rduhd dks fdlkuksa ds iz{ks= ij iznf”kZr fd;k x;kA

 iqjkus ,oa vuqRiknd vke ds isM+ ,oa  ve:n dk
th.kksZ)kj rduhd dk ekudhd̀r dj d̀’kdksa ds iz{ks=
ij iznf”kZr fd;k x;kA

 vke dh n”kgjh iztkfr esa vQyr o’kZ dks nwj djus gsrq
laLFkku }kjk iSDyksO;wVªktksy dh 4 xzke@isM+ ¼3-2 feyh
izfr ehVj½ N=d esa iz;ksx dj leL;k dks nwj fd;k
x;kA efYpax ds lkFk iSDyks O;wVªktksy ds ¼1-6
feyh@ehVj½ N=d O;kl esa iz;ksx djus ls izfr isM+
mit esa c<+ksRrjh ntZ dh x;hA

 ènk esa ,d fdxzk dh nj ls u=tu] QkLQksjl]
iksVk”k@isM+@o’kZ] 10 o’kZ ds n”kgjh isM+ esa iz;ksx djus
ls mit esa c<+ksRrjh ntZ dh x;hA iks’kd rRo mi;ksx
dh dq”kyrk ijaijkxr [kkn Mkyus ds rjhds ds ctk;
[kkbZ esa [kkn Mkyus ls vf/kd ik;h x;hA

Qly lqj{kk
 uk”kh dhVksa ,oa jksxksa gsrq lesfdr izca/ku rduhdh

fodflr ,oa ekudhd̀r dh x;hA

 dhV uk”kh QQw¡n oVhZlhfy;e fydsuh] v.Mk ijthoh]
,xzksLVksflVl iztkfr] ,xzksLVksflVl iztkfr] xksesVkslsjl
iztkfr vkSj ikWyhuhek iztkfr fizMsVj] Økblksik
ysDdhijMk] eYykMk cksuhusfUll vkSj dksDlhfuYyk
lsIVeiqadVkVk Hkquxk dhV ds fu;a=.k esa izHkkoh ik;s
x;sA

 vke ds Qyksa ds “kksYMj czkmfuax jksx dks o’kkZ iwoZ Qyksa
dh Fk Sykcanh ;k Vªh vkW;y 1-0 izfr”kr ;k
MkbQsuksdksuktksy 0-1 izfr”kr ds fNM+dko ls fu;af=r
fd;k x;kA

 vke ds mdBkk ,oa iru jksx ds dkjd] fljsVksflfLVl
fQfEcz;kVk dh igpku dh x;hA lkFk gh iru jksx dk
fu;a=.k isM+ ds rus esa 10 izfr”kr bk batsD'ku rFkk tM+
{ks= ènk esa 0-1 izfr”kr Fkk;ksQsusV feFkkby ds iz;ksx

jamun, 38 accessions of khirnee, 24 accessions
of tamarind, 30 accessions of mahua, 8
accessions of chironji, 17 accessions of wood
apple, 10 accessions of mulberry, 3 accessions
of cape gooseberry, 8 accessions of custard
apple, 2 accessions of carambola, 3 accessions
of lasora, 2 accessions of rose apple, 36
accessions of jackfruit and 20 accessions of
strawberry are conserved in the field gene
bank.

Crop Production
 Medium density planting system (400 plants/

ha) in Dashehari mango led to three fold
increase in the yields (15-18 tonnes/ha) over
conventional planting (100 plants/ ha) of 6.0
tones/ha.

 Crown thinning in mango resulted in higher
yield (80 kg/plant) in Mallika in the following
year as compared to 55 kg in control.

 Techniques for high density planting system
and canopy management in guava were
popularized.

 Rejuvenation techniques for old and
unproductive mango and guava trees
continued to be demonstrated at farmers’
fields.

 Soil application of paclobutrazol @ 4 g/tree (3.2
ml/m canopy diameter) was found to manage
the problem of irregular bearing in mango cv.
Dashehari resulting in increased flowering and
fruiting during the expected ‘Off’ year.
Mulching along with application of
paclobutrazol (1.6 ml/m canopy diameter) was
found effective in improving yields.

 Soil application of one kg each of N, P and K/
tree/year to 10 year old Dashehari mango
trees increased the yields. Trench application
of fertilizers around the tree in July was found
efficient in nutrient use

Crop Protection
 IPM modules for mango insect pests and

diseases have been developed and
standardized.

 Entomogenous fungus, Verticillium lecanii, egg
parasites, Agrostocetus sp., Gomatocerus sp., and
Polynema sp., and predators, Chrysopa lacciperda,
Mallada boninensis and Coccinella septumpunctata
were found potential bio-control agents
against mango hoppers.

 Critical limits of weather parameters
(temperature and relative humidity) for
forecasting the epidemics of mango hoppers
and powdery mildew were profiled.
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,oa izksihdksuktksy ds 0-1 izfr”kr ds fNM+dko }kjk
izkIr fd;k x;kA

 [kjkZ jksx ,oa Hkquxk dhV dh egkekjh ds iwokZuqeku gsrq
rkieku vkSj vkisf{kd vknzZrk dh fo”ks’k lhekvksa dks
fu/kkZfjr fd;k x;kA

 vke ds Qyksa ds ,UFkzDukst ,oa <saih foxyu jksxks dk
izca/ku Qyksa dks 52±1 ols- ij xeZ dkscsZUMkfte ds
0-025 izfr'kr ?kksy esa 10 feuV rd Mqcksdj fd;k
x;kA

 ve:n ds mdBk jksx ds fy, fXy;ksEysfM;e jksft;e
vkSj ¶;wtsfj;e vkWDlhLiksje izeq[k dkjd ik;s x;sA
lkFk gh cnk;w¡] Q:[kkckn vkSj y[kheiqj [khjh ftyksa
esa mdBkk xzLr ckxksa esa tM+ xzfUFk lw=d̀fe dh vf/kdrk
ik;h x;hA

 tM+ xzfUFk lw=d̀fe ds izca/ku gsrq pkj vUr% ijthoh
thok.kq vkSj yk[k vk/kkfjr ;kSfxd izHkkoh ik;s x;sA

rqM+kbZ mijkar izca/ku

 vke ds okf.kfT;d fdLeksa n”kgjh] yaxM+k] pkSlk] efYydk
,oa vkezikyh esa ifjiDork ekud fu/kkZfjr fd;s x;sA

 vke dks 5 feuV rd ifjiDork vuqlkj 250&750
ihih,e bFkjy ds xeZ ikuh ¼52±20 las-xzs-½ ds ?kksy esa
Mqck dj ,d leku iDou izkIr fd;k tk ldrk gSA

 vke] ve:n ,oa csy rksM+d ;a= dks fodflr dj
rqyukRed v/;;u fd;k x;kA

 n”kgjh] yaxM+k ,oa pkSlk vkeksa dh 12] 15 ,oa 100 lsa-
ij 3] 2 ,oa 3 lIrkg rd HkaMkfjr fd;k tk ldrk gSA

 rqM+kbZ iwoZ dSfYl;e DyksjkbM MkbZgkbZMªsV ¼2 izfr”kr½
ds 10 fnu dks varjky ij 3 ckj fd;s x;s fNM+dko
vke esa xqByh foxyu fodkj ds fo:) izHkkoh ik;s
x;sA

 vke vkSj ve:n dh iSfdax vksj ifjogu gsrq 2 vkSj 4
fdxzk {kerk okys dks:xsVSM Qkbcj ds cDls cuk,
x,A

 de ykxr okyk QksYMsCy] iksVsZCy iDou d{k ¼QzwV
jkbifuax pSEcj½ fodflr dj mudk ewY;kadu fd;k
tk jgk gSA

 ve:n dh bykgkckn lQsnk fdLe dks 10 0ls- rkieku
ij 28 fnu rd 0-25 izfr'kr goknkj ,y-Mh-ih-vkbZ-
FkSyksa esa HkaMkfjr fd;k tk ldrk gSA

 vke dk iUuk cukus dh fof/k dks yksdfiz; cuk;k tk
jgk gSA

 vke ,ao vk¡oyk ds QkWdksa ds fge “kq’du] vke ds QkWdksa

 Ceratocystis fimbriata was identified as the cause
of mango wilt and decline. The decline was
managed by trunk injection @ 10% and soil
drench @ 0.1% of thiophanate methyl and spray
with 0.1% propiconazol.

 Bagging of fruits or spray of tree oil 1.0% or
difenoconazole 0.1% were found effective in
management of shoulder browning disease of
mango fruits.

 Post-harvest diseases of mango, viz .,
anthracnose and stem end rot could be
controlled by dipping of the fruits in 0.025 per
cent carbendazim in hot water (52±1oC) for 15
minutes.

 Gliocladium roseum, was found frequently
associated with guava wilt disease. However,
Fusarium oxysporum f. sp. psidii was more potent
in inciting the epidemics. Association of
nematodes was frequently found with wilt
problems in Badaun and Lakimpur Kheri,
which is being critically investigated.

 Four endophytic bacteria and lac based
compounds were found effective against root
knot nematode.

Post-harvest Management
 Maturity indices for commercial mango cvs

Dashehari, Langra, Mallika, Amrapali and
Chausa was optimized.

 Uniform ripening of mangoes could be
achieved by dipping of the fruits in 250-750
ppm ethrel in hot water (52 ± 2 oC) for 5 minutes
depending upon maturity

 Three temperature gradients for storage, viz.
12, 15 and 10 oC, were worked out to enhance
the shelf life of Dashehari, Langra and Chausa
fruits up to 3, 2 and 3 weeks, respectively.

 Guava fruits cv. Allahabad Safeda could be
stored for 28 days at 10 oC in 0.25 per cent
ventilated LDPE bags.

 Pre-harvest sprays of calcium chloride di-hydrate
(2%) at 10 days interval were found effective to
reduce the jelly seed formation in mango

 Methodologies for preparation of raw mango
squash (panna) and instant mango panna
powder have been optimized, demonstrated
and popularized.

 Protocols for freeze drying of mango and aonla
slices, osmo-freeze drying of mango slices and
spray drying of aonla juice were developed.

 Recipe for oil-less mango pickle and sweet
papaya chutney, developed with shelf life of
nine months, were popularized.

 The techniques for preparation of sweetened
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dk vksleks “kq’du rFkk vk¡oyk ds lizs MªkbM ikmMj ds
fy, izksVksdkWYl fodflr fd;s x;sA

 rsy jfgr vke ds vpkj rFkk iihrs dh ehBh pVuh
dh fof/k;k¡ fodflr dj yksdfiz; cuk;k x;kA

 vk¡oyk dh ehBh rFkk uedhu QkaWdsa fodflr dh x;hA

 vke] egqvk] csy rFkk “kgrwr ds okbu cukus ds izksVksdkWYl
dks fodflr fd;k x;kA

 vk¡oyk] ve:n] dPps vke rFkk csy ds lkbMj fodflr
fd;s x;sA

 vke ds fNyds dks dEiksLV] Qkboj] isfDVu rFkk
isfDVust] lsY;wyst] ,ekbyst ,utkbEl ds mRiknu
ds fy, bLrseky fd;k tk ldrk gSA

 vke] vaxwj] vk¡oyk] xUus dk mUur fof/k ls fljdk
cuk;k x;kA

 vk ¡oy s ds j s” k s ; qDr fcfLdV ,o a vk ¡oyk
dh pk; fodflr dj lQy okf.kT;hdj.k fd;k x;kA

 ckxokuksa dh Qly lqj{kk ds Kkuo/kZu gsrq dhV rFkk
QQw¡n uk”kh vo”ks’k lqj{kk laca/kh ijke”kZ lsok nh tkrh
gSA

d`f"k Kku izca/ku bdkbZ

laLFkku us dk;kZy; ds nLrkostksa dks [kkstus ds fy,
viuk lkW¶Vos;j fodflr fd;k gSA ;g iz.kkyh ckjdksM
ek/;e ls dk;Z djrh gSA ;g ,d vkWuykbZu izfØ;k gS
tks ek¡xdrkZvksa dks nLrkost dh fLFkfr dsoy ,d
fDyd ls crk nsrh gSA ;g lkW¶Vos;j ;g Hkh crkrk gS
fd dkSu&dkSu ls nLrkost fdu&fdu yksxksa rd fdrus
le; rd FkkA ;g ,d izk:i gS ftlds fodkl us mu
nLrkostksa dks mtkxj fd;k gS tks dkQh le; ls yafcr
FksA blds ek/;e ls ,sls nLrkostksa dks rRdky izHkko ls
xfr'khyrk iznku dh x;hA ;g iz.kkyh mu yksxksa ds
fy, vR;Ur gh mi;ksxh gS tks rhozrk ls dEI;wVj ij
Vad.k ugha dj ldrs gSaA

laLFkku us ckjdksM jhfMax iz.kkyh Hkh fodflr dh gSA
bl lk¶Vos;j iz.kkyh dks fodflr djus esa N% eghus
dk oDr yxkA blds vykok ,e-vkbZ-,l-@,Q-,e-,l-
iz.kkyh ds }kjk Hkh dk;Z dj jgk gS tks laLFkku ds lHkh
vf/kdkfj;ksa deZpkfj;ksa ds osru iaftdk dks] NqV~Vh
izfØ;kvksa ,oa fjdkMZ dks bZ&lsok iqfLrdk dks] LFkkiuk
ds fjdkMksZa dks ikjnf'kZr rjhds ls fjdkMZ djrk gSA
laLFkku ds vf/kdkfj;ksa ,oa deZpkfj;ksa }kjk fu;fer
:Ik ls bls iz;ksx esa yk;k tk jgk gSA

and brined (salted) aonla segments were
optimized.

 Protocols for the preparation of mahua, mango
and mulberry wine were developed.

 Protocols for the preparation of aonla, guava,
bael and raw mango cider were developed.

 Mango peel could be utilized for the
production of compost, fibre, pectin, vinegar,
and pectinase and cellulase enzymes.

 The Institute has developed vinegars from
mango, aonla, bael, grape and jamun through
acetic acid fermentation using immobilization
technique.

 Low cost mango, guava and bael harvesters
have been fabricated and the old mango
harvester developed by the Institute was
revisited, refined and parameterized.
Destoning machine has been fabricated and
evaluated for aonla.

 A low cost foldable ripening chamber has been
designed and developed. Evaluation for
different parameters is under progress.

 Corrugated fiber board (CFB) boxes of 2 and
4 kg capacities were fabricated and found to
be effective for packaging and transport of
mango and guava fruits.

 Successful commercialization of two
technologies viz. Aonla Tea and Aonla Biscuit to
the Centre for Technology and
Entrepreneurship Development (CTED),
Amethi, U.P has been accomplished.

 Food safety advisories on insecticide and
fungicide residues are being provided to the
mango growers.

Agriculture Knowledge Management Unit
The Institute has developed its own software for
tracking the documents in the office. The system
works through barcode readers and has the facility
to have input of the barcodes manually. This on
line file processing system not only allows the
indenters to know the status of process but also
location of the document by mere a click. This
software also gives details that for how long the
document was lying with staff member dealing with
it in the chain. Several modules have been
developed to get tailor made reports related with
the outstanding documents with individual
document processed and submitted by outstandings
and disposed ones. It has been hosted on the web
server and being utilized by all the staff members.
This software is handy for the persons who are not
able to type fast on computers and they can easily
use barcode reader for log in the information which
includes receiving/sending of documents.
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iqLrdky;

laLFkku esa ,d iw.kZ fodflr iqLrdky; gS tks oSKkfudksa]
vuqla/kkudrkZvksa rFkk ,e-,llh-@ih,p-Mh- fo|kfFkZ;ksa
dh 'kS{kf.kd vko';drkvksa dh iwfrZ djrk gSA bl
iqLrdky; esa ckxokuh ls lacaf/kr iqLrdsa] if=dk;sa]
fjiksVZ] jhfizaV rFkk lhMh jkse ds vykok daI;wVj dh
lqfo/kk] baVjusV lfQZax rFkk fjizksxzkfQd lqfo/kk,a Hkh
miyC/k gSaA ckxokuh ds lhMh ,y-,l-bZ-,-,l-bZ lkW¶Vos;j
dh MsVkcsl [kkst dh lqfo/kk miyc/k gSA bl fjiksVZ dh
vof/k ds nkSjku orZeku oSKkfud rFkk rduhdh iqLrdksa
dk orZeku ladyu c<+dj 3830 gks x;k ftlesa 96
vU; iqLrdsa 2015&16 ds nkSjku lfEefyr dh x;haA
orZeku le; esa laLFkku ds iqLrdky; esa 26 jk"Vªh; ,oa
09 varjkZ"Vªh; tuZy eaxkok;h tkrh gSA lsjk dk lnL;
cuus ds Ik'pkr~ 27 jk"Vªh; ,oa 22 varjkZ"Vªh; tuZy dks
eaxk;k tkuk can dj fn;k x;kA vkbZ-lh-,-vkj- laLFkkuksa]
jkT; d̀f"k fo'ofo|ky;ksa rFkk varjk"Vªh; Lrj ds laLFkkuksa
ls 232 okf"kZd fjiksVZ rFkk vU; if=dk,a fofue; vk/kkj
ij izkIr fd;s x;sA

laxBukRed lajpuk

laLFkku Qly lq/kkj ,oa tSoizkS|ksfxdh] Qly lqj{kk
,oa rqM+kbZ mijkar izca/k izHkkxksa }kjk dk;Z djrk gSA
Qly mRiknu uked ,d u;s izHkkx dh jpuk dk
izLrko ifj"kn esa fopkjk/khu gSA ekynk if'pe caxky esa
laLFkku ds ,d {ks=h; vuqla/kku dsUnz dk mn~?kkVu
fd;k x;kA gkbZ&Vsd ckxokuh ds izlkj ds fy;s
laLFkku esa fizlhtu QkfeZax MsoyiesaV lsaVj gSA laLFkku
dh laxBukRed jpuk dks uhps n'kkZ;k x;k gSA

LVkQ dh fLFkfr esa ifjorZu

inksUufr

oSKkfud
1- MkWa ,p- lh- oekZ] oSKkfud dEI;wVj ,Iyhds”ku dks

fnukad 10-12-2010 ls 8000 dk vxyk xzsM is iznku
fd;kA

2- MkW- r:.k vnd] oSKkfud ¼ènk HkkSfrdh@ty laj{k.k½
dks fnukad 26-02-2012 ls 7000 dk vxyk xzsM is
iznku fd;k x;kA

3- Jh eqFkqdqekj ,e-] oSKkfud ¼tSo izkS|ksfxdh½ dks fnukad
07-01-2013 ls 7000 dk vxyk xzsM is iznku fd;k
x;kA

The Institute has developed its own barcode label
printing system as well as other requirements have
been customized for this tracking system. It took
about six months for developing this software and
customizing it as per the document flow in the ICAR
system. The Institute is also complying with MIS-
FMS system which monitors all employees’ data like
pay roll, leave processing stage/records, e-service
book/record, establishment records and as such
there is utter transparency in recording system. The
Institute staff is now regularly using it even for
applying leave.

Library
The Institute has a well established library which
caters to the requirements of scientists, research
workers and students of M.Sc., Ph.D. programmes
registered from different universities as per MOU.
It is well equipped with books, research journals
and periodicals, reports, reprints and CD ROMs
pertaining to different aspects of horticulture crops
along with computer, internet and reprographic
facilities. The facilities of e-database search has been
provided through CABI Horticulture Abstracts
(online) and AGRIS, etc. and has been automated
through LSEASE software of Libsys. The existing
collection (3830) of scientific and technical books
was further enriched by the addition of 96 books
during the period (2015-16) under report. At
present, Institute’s library subscribes 35 journals,
out of which 09 are e-international journals available
online (IP basis) and 26 are Indian journals available
in print form. As the Institute is accessing various
journals through CeRA platform, 27 National and
22 international journals were discontinued for
subscription to avoid duplication of resources. More
than 232 annual reports and other magazines are
being received from ICAR Institutes, State
Agricultural Universities and International
Institutes on exchange information basis. The library
has also attended to send various reprints as per
requests of various scientists from different SAUs
and ICAR institutes through CeRA platform.

Organizational Set-up
The Institute’s functioning is organized through
three Divisions, viz., Crop Improvement and
Biotechnology, Crop Protection and Post Harvest
Management. A Regional Research Station at Malda
(W.B.) has been established.  A Proposal for creation
of new Division of Crop Production is under
consideration at Council. A Precision Farming
Development Centre (PFDC) for promoting aspects
of hi-tech horticulture is also located at the Institute.
Set-up of the Institute is as below.
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LVkQ dh fLFkfr (as on 31.03.2016)

Staff Position

Ø-la- 
Sl. No. 

Js.kh  
Category 

laLrqr  
Sanctioned 

Hkjk  
Filled 

fjDr  
Vacant 

1. vkj-,e-ih-@RMP  1 1 - 
2. oSKkfud@Scientific 48 43 5 
3. Rkduhd@Technical 46 32 14 
4. Ikz”kklfud@Administrative 24 18 06 
5. dq”ky liksZV LVkQ@Skilled Supporting Staff 44 30 14 
 dqy@Total 163 124 39 
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Financial set up

Hkk-d`-vuq-i&dsUnzh; miks".k ckxokuh laLFkku] jgeku[ksM+] y[kuÅ
ICAR- CENTRAL INSTITUTE FOR SUBTROPICAL HORTICULTURE, LUCKNOW 

¼yk[k esa½ (` in Lakhs)

 

Ø- Lak- 
Sl. 
N. 

'kh"kZ ds uke 
Name of the Head 

xSj ;kstuk 
Non Plan 

;kstuk 
Plan 

 iw¡th  
Capital 

ch-bZ  
B E 

2015-16 

2015-16 esa O;; 
Expenditure in 

2015-16 

ch-bZ B E  
2015-16 

2015-16 esa O;; 
Expenditure in 

2015-16 
1 oDlZ Works     
 ¼v½ Hkwfe Land 0-00 0-00 0-00 000 
 ¼c½ Hkou Building     
 1- dk;kZy; Hkou Office Building 0-00 0-00 145-00 145-00 
 2- vkoklh; Hkou Residential Building 0-00 0-00 0-00 0-00 
 3- NksVs dk;Z  Minor Works 0-00 0-00 0-00 0-00 

2 miLdj Equipment 3-00 2-95 80-00 79-90 
3 Lkwpuk izkS|kSfxdh Information Technology 0-00 0-00 5-00 4-98 

4 iqLrdky; dh iqLrdsa ,oa tuZYl Library Books and 
Journals 0-00 0-00 15-00 14-99 

5 okgu ,oa oslsYl 
Vehicles and Vessels 

0-00 0-00 0-00 0-00 

6 Ik”kq/ku Livestock 0-00 0-00 0-00 0-00 

7 
QuhZpj vkSj fQDpj  
Furniture and Fixture 

3-00 2-74 5-00 4-90 

8 vU; Others 0-00 0-00 0-00 0-00 
v dqy iw¡th O;; Total Capital Expenditure 6-00 5-69 250-00 249-77 
 lgk;rk osru ¼jktLo½ Grant in Aid Salaries      

1 LFkkiuk O;; Establishment Charges     

 ¼v½ osru  Salaries     
 LFkkiuk pktZ Establishment Charges  1315-00 1310-57 0-00 0-00 
 ostsl Wages  45-00 44-53 0-00 0-00 
 le;ksifj HkRrk Overtime Allowance 0-12 0-07 0-00 0-00 
 ¼c½ yksu ,oa vfxze Loans & Advances  0-33 0-33 0-00 0-00 

 
dqy LFkkiuk O;; 
Total Establishment Expences  

1360-45 1355-50 0-00 0-00 

 lgk;rk lkekU; ¼jkTkLo½ Grant in Aid General     

 isa”ku lsokfuofR̀r ykHk Pension and Retirement 
benefits 255-00 252-89 0-00 0-00 

2 ;k=k HkRrk Travelling Allownaces     

 ¼v½ ?kjsyw vkSj LFkkukarj.k HkRrk 
Domestic TA/Transfer TA 10-00 9-81 7-50 7-41 

 ¼c½ fons”k ;k=k HkRrk Foreign TA 0-00 0-00 0-00 0-00 

 dqy ;k=k HkRrk  Total Travelling Allowance 10-00 9-81 7-50 7-41 

3 
vuqla/kku ,oa izpkyu [kpZ 
Research & Operational Expenses     

 
¼v½ vuqla/kku O;; 
Research Expenses 

19-50 19-48 16-50 16-49 

 ¼c½ izpkyu O;; 
Operational Expenses 

5-50 5-50 11-00 10-99 

 dqy vuqla/kku ,oa izpkyu O;; 
Total Research and Operational Expenses 25-00 24-98 27-50 27-48 
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Ø- Lak- 
Sl. 
N. 

'kh"kZ ds uke 
Name of the Head 

xSj ;kstuk 
Non Plan 

;kstuk 
Plan 

 iw¡th  
Capital 

ch-bZ  
B E 

2015-16 

2015-16 esa O;; 
Expenditure in 

2015-16 

ch-bZ B E  
2015-16 

2015-16 esa O;; 
Expenditure in 

2015-16 
4 iz”kklfud O;; Administrative Expenses     

 ¼v½ vk/kkjHkwr lajpuk  Infrastructure  50-00 49-97 35-00 35-00 

 ¼c½ lapkj 
Communication 1-00 1-00 0-06 0-06 

 ¼l½ ejEer rFkk vuqj{k.k  
Repairs and Maintenance   

    

 i. midj.k okgu vU; Equipments, Vehicles and 
Others 17-50 17-47 3-01 2-98 

 ii. dk;kZy; Hkou Office Building 10-56 10-56 0-00 0-00 

 iii. vkoklh; Hkou Residential Building 0-29 0-29 0-00 0-00 
 iv. y?kq dk;Z Minor Works 0-00 0-00 0-00 0-00 

 (D) vU; ¼;k=k HkRrk jfgr½ 
Others (Excluding TA) 58-65 58-62 13-50 13-42 

 dqy iz”kklfud O;; Total Administrative Expenses 138-00 137-91 51-57 51-46 
5 fofo/k O;; Miscellaneous Expenses      

 ¼v½. ekuo laLkk/ku fodkl 
Human Resource Development 

0-00 0-00 1-37 1-37 

 ¼c½. vU; oLrq,¡ (QSyksf”ki] LdkSyjf”ki ,oa vU;½ Other 
Items (Fellowship, Scholarship, etc.) 0-00 0-00 0-00 0-00 

 ¼l½ izpkj ,oa izlkj  Publicity and Extension 1-10 1-07 1-50 1-48 

 ¼n½ vfrfFk x̀g j[k&j[kko  
Guest House Maintenance 

0-50 0-50 0-00 0-00 

 E. vU; fofo/k Other Miscellaneous 4-28 4-26 0-06 0-06 

 dqy fofo/k O;; Total Miscellaneous Expenses 5-88 5-83 2-93 2-91 

c 
dqy vuqnku lgk;rk  
Total Grant in Aid General 433-88 431-42 89-50 89-26 

 dqy jktLo (osru laca/kh lkekU; lgk;rk½ Total 
Revenue (Grant in Aid Salaries + General) 

1794-33 1786-92 89-50 89-26 

 
dqy lgk;rk ¼iw¡th $ jktLo½ 
Total Grant (Capital + Revnue) 1800-33 1792-61 339-50 339-03 

l Vh-,l-ih- O;; Tribal Sub Plan Expenditure     
 ¼v½ y?kq dk;Z Minor works    1-00 0-00 
 ¼c½ vuqla/kku O;; Research Expenditure   4-00 3-56 
 ¼l½ izpkyu O;; Operational Expenditure   4-00 3-59 

 
dqy Vh-,l-ih- O;; 
Total TSP Expenses   9-00 7-15 

n 
iwoksZRrj jkT;ksa esa O;; 
NEH Expenditure   0-00 0-00 

; dqy  ¼; ¾ l $ n½ Grand Total 1800-33 1792-61 348-50 346-18 
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Ø-la- 
Sl. No. 

'kh"kZ 
Head 

;kstuk 
Plan Scheme 

tek ;kstuk 
Deposit 
Schemes 

O;; 
Expenditure dqy ifj;kstukvksa dh 

la[;k 
Total No. of Projects 

O;; 
Expenditure 

dqy ifj;kstukvksa 
dh la[;k 

Total No. of 
Projects 

1 iw¡th ds varxZr O;; 
Expenditure under Capital  16-37  1-53 

2 iz”kklfud O;; Administrative 
Expenses  3-29   

3 
vuqla/kku O;;  
Research Expenses 

 66-85  71-20 

4 
laLFkkxr pktZ@vksoj gsM O;; 
Institutional 
Charges/Overhead Charges  

   3-98 

   17 86-51 28 76-71 

 

Ø-la- 
Sl. No. 

C;ksjk Particulars 2015&16 jktLo dh izkfIr 
Revenue Generation 

v A y{; Target 76-43 
c izkfIr  

Realization 
  

1- QkeZ mRikn  
Farm Produce 

24-97 

2- mRiknksa dh fcdzh 
 Sale of Products 

0-28 

3- izdk”kuksa@VsUMj QkeksZa dh fcØh 
 Sale of Publication/Tender 

0-44 

4- xsLV gkml pktZ@ykblsUl Qhl 
Guest House Charges/License fees 

2-98 

5- izf”k{k.k@lykg ls vk; 
Income from Training/Consultancy 

9-90 

6- fctyh rFkk ty pktZ 
Electric and Water Charges 

2-84 

7- ifjogu pktZ 
Transport Charges 

6-38 

8- ,Iyhds”ku Qhl@VsfLVax Qhl 
Application Fees/Testing Fees 

0-43 

9- yksu rFkk vfxze ls izkIr C;kt vkfn 
Interest & Recoveries from Loans &Advances 

11-15 

10- ,l-Vh-Mh-vkj-@,Q-Mh-vkj- ls C;kt 
Interests on STDRs / FDRs 

17-16 

11- fofo/k 
Miscellaneous 

3-94 

 ;ksx 
Total 

80-47 
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4- MkW- uhfyek xxZ] iz/kku oSKkfud us fnukad 07-08-2015
ls d̀f’k oSKkfud p;u e.My] u;h fnYyh }kjk
p;uksijkUr v/;{k] rqM+kbZ mijkar izca/ku dk dk;Z Hkkj
xzg.k fd;kA

5- MkW- “kSysUnz jktu] v/;{k] Qly lq/kkj ,oa tSo izkS|ksfxdh
izHkkx us fnukad 26-09-2015 d̀f’k oSKkfud p;u e.My]
u;h fnYyh }kjk p;uksijkUr funs”kd] Hkk-d̀-vuq-i-
&dsUnzh; miks’.k ckxokuh laLFkku] y[kuÅ dk dk;Z
Hkkj xzg.k fd;kA

rduhdh
1- Jh f”ko dqekj v:.k] ofj’B rduhdh vf/kdkjh dks

fnukad 01-07-2008 ls lgk;d eq[; rduhdh vf/kdkjh
ds in ij esfjV izeks”ku fn;k x;kA

2- MkW- j?kqohj flag] lgk;d eq[; rduhdh vf/kdkjh dks
fnukad 01-07-2013 ls eq[; rduhdh vf/kdkjh ds in
ij esfjV izeks”ku fn;k x;kA

3- Jh lat; dqekj] lgk;d eq[; rduhdh vf/kdkjh dks
fnukad 01-01-2014 ls eq[; rduhdh vf/kdkjh ds in
ij esfjV izeks”ku fn;k x;kA

4- Jh vHk; nhf{kr] lgk;d eq[; rduhdh vf/kdkjh dks
fnukad 01-07-2014 ls eq[; rduhdh vf/kdkjh ds Ikn
ij esfjV izeks”ku fn;k x;kA

5- Jh cgknqj flag] ofj’B rduhdh vf/kdkjh dks fnukad
01-01-2013 ls lgk;d eq[; rduhdh vf/kdkjh ds
in ij esfjV izeks”ku fn;k x;kA

iz'kklu
1- lqJh uhye /kkeh] vk”kqfyfid dks inksUufr mijkUr

fnukad 03-11-2015 ls oS;fDrd lgk;d dk in fn;k
x;kA

2- Jh lR;nso izlkn nhf{kr] lgk;d dks inksUufr mijkUr
fnukad 15-09-2015 ls lgk;d iz”kklfud vf/kdkjh
dk in iznku fd;k x;kA

3- Jh gjnso flag] dfu’B fyfid dks inksUufr mijkUr
fnukad 15-09-2015 ls ofj’B fyfid dk in iznku
fd;k x;kA

4- Jh ijes”oj nhu] dfu’B fyfid dks inksUufr mijkUr
fnukad 15-09-2015 ls ofj’B fyfid dk in iznku
fd;k x;kA

5- Jh Kkuh izlkn feJ] futh lfpo dks fnukad 18-12-
2014 ls rhljh ,e-,-lh-ih- iznku fd;k x;kA

6- Jh ,l- ,l- vjksM+k] lsokfuoR̀r lgk;d iz”kklfud
vf/kdkjh dks fnukad 01-09-2008 ls rhljk ,e-,-lh-
ih- iznku fd;k x;kA

Changes in Staff Position
Promotion
Scientific
1. Shri H.C. Verma, Scientist (Computer

Application in Agril.) granted next higher
grade of 8000 grade pay w.e.f. 10.12.2010.

2. Dr. Tarun Adak, Scientist (Soil Physics/Water
Conservation) granted next higher grade of
7000 grade pay w.e.f. 26.02.2012.

3. Shri Muthukumar M., Scientist (Agril.
Biotechnology) granted next higher grade pay
of 7000 w.e.f. 07.01.2013.

4. Dr. Neelima Garg, Principal Scientist  joined
on the post of Head, Division of  Post Harvest
Management after being selected by
Agriculture Scientist Recruitment Board
(ASRB), New Delhi w.e.f. 07.08.2015.

5. Dr. S. Rajan, Head, Division of Crop
Improvement and Biotechnology  joined on the
post of  Director, ICAR-CISH, Lucknow after
being selected by Agriculture Scientist
Recruitment Board (ASRB), New Delhi w.e.f.
26.09.2015.

Technical
1. Shri Shiv Kumar Arun, Senior Technical Officer

granted merit promotion to the post of
Assistant Chief Technical Officer w.e.f.
01.07.2008.

2. Dr. Raghubir Singh, Assistant Chief Technical
Officer granted merit promotion to the post
of Chief Technical Officer  w.e.f. 01.07.2013.

3. Shri Sanjay Kumar, Assistant Chief Technical
Officer granted merit promotion to the post
of Chief Technical Officer  w.e.f. 01.01.2014.

4. Shri Abhay Dikshit, Assistant Chief Technical
Officer granted merit promotion to the post
of Chief Technical Officer  w.e.f. 01.07.2014.

5. Shri Bahadur Singh, Senior Technical Officer
granted merit promotion to the post of
Assistant Chief Technical Officer  w.e.f.
01.01.2013.

Administrative
1. Ms. Neelam Dhami, Stenographer was

promoted to the post of Personal Assistant
w.e.f. 03.11.2015.

2. Shri Satya Dev Prasad, Assistant was
promoted to the post of Assistant
Administrative Officer  w.e.f. 15.09.2015.

3. Shri Hardev Singh, Junior  Clerk was promoted
to the post of Senior Clerk  w.e.f.  15.09.2015.

4. Shri Parameshwar Deen, Junior Clerk was
promoted to the post of Senior Clerk  on
15.09.2015.
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v/khuLFk
1- Jh lat; dqekj] ,l-,l-,l- dks fnukad 30-06-2015

ls nwljk ,e-,-lh-ih- iznku fd;k x;kA

2- Jherh lkfo=h nsoh] ,l-,l-,l- dks fnukad
30-06-2015 ls rhljk ,e-,-lh-ih- iznku fd;k x;kA

3- Jh t; ukjk;.k] ,l-,l-,l- dks fnukad 30-03-2015
ls nwljk ,e-,-lh-ih- iznku fd;k x;kA

dk;Zxzg.k

oSKkfud
1- MkW- fnus”k dqekj] iz/kku oSKkfud ¼Qy foKku½ us fnukad

08-04-2015 dks dk;Zxzg.k fd;kA

2- lqJh T;ksfreZ;h ysadk] oSKkfud ¼Qy foKku½ us fnukad
10-04-2015 dks dk;Z xzg.k fd;kA

3- MkW- ¼Jherh½ “kfeZyk jkW;] iz/kku oSKkfud ¼d̀f"k dhV
foKku½ us fnukad 02-05-2015 dks dk;Z xzg.k fd;kA

4- MkW- vt; dqekj f=osnh] ofj’B oSKkfud ¼ikni nSfgdh½
us fnukad 21-07-2015 dks dk;Z xzg.k fd;kA

5- lqJh LofLr “kqHknf”kZuh nkl] oSKkfud ¼Qy foKku½ us
fnukad 14-08-2015 dks dk;Z xzg.k fd;kA

6- MkW- nhid uk;d] oSKkfud ¼Qy foKku½ us fnukad
16-10-2015 dks laLFkku ds ekynk fLFkr {ks=h; vuqla/kku
dsUnz esa dk;Z xzg.k fd;kA

7- MkW- jkts”k dqekj flag] iz/kku oSKkfud ¼ckxokuh½ us
fnukad 24-11-2015 dks dk;Z xzg.k fd;kA

rduhdh
1- Jh czhtsUnz dqekj iq"dj] rduhdh vf/kdkjh us fnukad

29-01-2016 dks dk;Z xzg.k fd;kA

iz’kklfud
1- Jh deyk izlkn ;kno us inksUufrijkar fnukad

09-10-2015 dks laLFkku esa iz”kklfud vf/kdkjh ds in
ij dk;Z xzg.k fd;kA

2- lqJh uhye /kkeh] vk”kqfyfid us fnukad 02-11-2015
dks oS;fDrd lgk;d ds in ij dk;Z xzg.k fd;kA

3- Jh lR; nso izlkn] lgk;d us fnukad 18-09-2015 dks
lgk;d iz”kklfud vf/kdkjh ds in ij dk;Z xzg.k
fd;kA

4- Jh gjnso flag] dfu’B fyfid us fnukad 18-09-2015
dks ofj’B fyfid ds in ij dk;Z xzg.k fd;kA

5- Jh ijes”oj nhu] dfu’B fyfid us 18-09-2015 dks
ofj’B fyfid ds in ij dk;Z xzg.k fd;kA

5. Shri Gyani Prasad Mishra,  Private Secretary
was granted IIIrd MACP w.e.f.  18.12.2014.

6. Shri S.S. Arora, retired Assistant
Administrative Officer granted IIIrd MACP
w.e.f. 01.09.2008.

Supporting
1. Shri Sanjay Kumar, SSS was granted IInd

MACP w.e.f. 30.06.2015.
2. Smt. Savitri Devi, SSS was granted IIIrd MACP

w.e.f. 30.06.2015.
3. Shri Jai Narain, SSS was granted IInd MACP

w.e.f. 30.03.2015.

Joining
Scientists
1. Dr. Dinesh Kumar, Pr. Scientist (Fruit Science)

joined the Institute w.e.f. 08.04.2015.
2. Ms. Jotirmayee Lenka, Scientist (Fruit Science)

joined the Institute w.e.f. 10.04.2015.
3. Dr. (Smt.) Sharmila Roy, Principal Scientist

(Agril. Entomology)  joined the Institute w.e.f.
02.05.2015.

4. Dr. Ajaya Kumar Trivedi, Sr. Scientist (Plant
Physiology) joined the Institute w.e.f.
21.7.2015.

5. Km. Swasti Suvadarshini Das, Scientist (Fruit
Science) joined the Institute w.e.f. 14.08.2015.

6. Dr. Dipak Nayak, Scientist (Fruit Science)
joined the Institute’s Regional Research Station,
Malda w.e.f. 16.10.2015.

7. Dr. Rajesh Kumar Singh, Principal Scientist
(Horticulture) joined the Institute w.e.f.
24.11.2015.

Technical
Shri Brijendra Kumar Pushkar, Technical Officer (T-
5) joined the Institute  w.e.f. 29.01.2016.

Administrative
1. Shri Kamala Prasad Yadav, Administrative

Officer joined the Institute w.e.f. 09.10.2015.
2. Ms. Neelam Dhami joined the post of  Personal

Assistant w.e.f. 02.11.2015.
3. Shri Satya Dev Prasad  joined the post of

Assistant Administrative Officer w.e.f.
18.09.2015.

4. Shri Hardev Singh  joined the post of  Senior
Clerk  w.e.f. 18.09.2015.

5. Shri Parameshwar Deen joined the post of
Senior Clerk w.e.f. 18.09.2015.
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LFkkukarj.k

oSKkfud
1- Jherh iq’ik psru dqekj] oSKkfud ¼Hkkstu ,oa iks’k.k½

dk fnukad 23-05-2015 dks Hkkjrh; ckxokuh vuqla/kku
laLFkku] caXyq# LFkkukarfjr fn;k x;kA

2- MkW- ,p- ds”ko dqekj] oSKkfud ¼lw=d̀fe foKku½ dk
fnukad 26-11-2015 dks dsUnzh; danh; Qly vuqla/kku
laLFkku] fr:ouariqje LFkkukarfjr fn;k x;kA

lsokfuo`Rr

oSKkfud
1- MkW- vt; oekZ] iz/kku oSKkfud ¼d̀f"k vFkZ'kkL=½ fnukad

31-03-2016 dks ifj’kn dh lsok ls lsokfuoR̀r gq,A

rduhdh
2- Jh iznhi dqyJs’B] lgk;d eq[; rduhdh vf/kdkjh

¼Vh&7&8½ fnukad 31-07-2015 dks ifj’kn dh lsok ls
lsokfuoR̀r gq,A

3- Jh fot; dqekj vLFkkuk] rduhdh lgk;d ¼Vh&3½
fnukad 31-07-2015 dks ifj’kn dh lsok ls lsokfuoR̀r
gq,A

iz'kklfud
1- Jh nsoh nRr] lgk;d iz”kklfud vf/kdkjh fnukad

30-04-2015 dks ifj’kn dh lsok ls lsokfuoR̀r gq,A

dq’ky liksVZ LVkWQ
1- Jh jke izdk”k] dq”ky liksVZ LVkQ ¼xqzi Mh½ fnukad

31-08-2015 dks ifj’kn dh lsok ls lsokfuoR̀r gq,A

2- Jh ebZdw yky] dq”ky liksVZ LVkQ ¼xqzi Mh½ fnukad
31-12-2015 dks ifj’kn dh lsok ls lsokfuoR̀r gq,A

3- Jh jke dqekj] dq'ky liksVZ LVkQ ¼xqzi Mh½ fnukad
31-08-2015 dks ifj’kn dh lsok ls lsokfuoR̀r gq,A

fu/ku
1- Jh jke d̀".k] dq'ky liksVZ LVkQ ¼xqzi Mh½ dk fnukad

31-07-2015 dks fu/ku gks x;kA

2- Jh eksgEen lyhe] dq'ky liksVZ LVkQ ¼xqzi Mh½ dk
fnukad 13-03-2016 dks fu/ku gks x;kA

Transfer
Scientific
1. Smt. Pushpa Chehankumar, Scientist (Food &

Nutrition) was transferred to ICAR-IIHR,
Bengaluru and relieved from this Institute on
23.05.2015.

2. Dr. H. Kesava Kumar, Scientist (Nematology)
was transferred to ICAR-Central Tuber Crops
Research Institute, Thiruvananthapuram and
relieved from this Institute on 26.11.2015.

Retirement

Scientist
1. Dr. Ajay Verma, Principal Scientist (Agril.

Economics) superannuated from the Council's
service w.e.f. 31.03.2016.

Technical
1. Shri Pradeep Kumar Kulshrestha, Asstt. Chief

Technical Officer (T-7-8) superannuated from
the Council’s service w.e.f. 31.07.2015.

2. Shri Vijay Kumar Asthana, Technical Assistant
(T-3) superannuated from the Council’s service
w.e.f. 31.07.2015.

Administrative
1. Shri Devi Dutt, Assistant Administrative

Officer superannuated from the Council’s
service w.e.f. 30.04.2015.

Supporting
1. Shri Ram Prakash, Skilled Support Staff (Group

D) superannuated from the Council’s service
w.e.f. 31.08.2015.

2. Shri Maiku Lal, Skilled Support Staff
superannuated from the Council’s service
w.e.f. 31.12.2015.

3. Shri Ram Kumar, SSS Superannuated from the
Council's service w.e.f. 31.03.2016.

Obituary
1. Shri Ram Krishna, Skilled Support Staff (Group

D) expired on 31.07.2015.
2. Shri Mohd. Salim, Skilled Support Staff  expired

on 13.03.2016.
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MANGO (Mangifera indica L.)

Collection of germplasm
Eight ‘appemedi’ (whole pickle mango variety) and
two table varieties were collected from Sirsi,
Karnataka mainly for its aroma, good quality pickle
and easy removal of stone from fruit and planted
for evaluation. Malgoa, Raspuri, Thailand Dwarf
and Hamlet were collected from Devanalli and
hybrid Arka Udaya was collected from ICAR-IIHR,
Bengaluru for evaluation. Fifteen farmers’ varieties
of mango were identified from Malihabad, and
adjoining areas and multiplied for conservation.

Characterization of germplasm
Forty mango varieties were evaluated for the
genetic variation and correlation for phenols,
flavonoids, total antioxidants and total carotenoid
contents. The phenotypic coefficient of variation
(PCV) for all the components was slightly higher
than the genotypic coefficient of variation (GCV).
Total phenols had the highest PCV (60.30) and GCV
(60.04). High heritability estimates were observed
for all the components which ranged from 93 per
cent (total carotenoids) to 99 per cent (total phenols
and flavonoids). Higher heritability (99%) coupled
with high genetic advance (8.26), indicates that total
phenol content is controlled by additive gene and
thus the selection would be effective for genetic
improvement. Total phenols had a positive
correlation with total antioxidants (0.68) and total
flavonoids (0.44). The total flavonoids had
significant positive correlation with total
antioxidants (0.44) as well as total
carotenoid content (0.34). The a* and b* value of
colour had a significant positive correlation with
the total carotenoid content (0.64 and 0.39,
respectively). Fifty-nine accessions of mango were
evaluated for fruit characteristics. Database
(www.mangifera.res.in) was updated with
information on 42 accessions of mango.

Field gene bank planting
Seven hundred and seventy-two mango accessions
were maintained in field gene bank and gaps were
filled with 24 regenerated accessions during the
reporting period.

vke ¼esathQsjk bafMdk ,y-½

tuu nzO;ksa dk ladyu

vke dh vkB ,fifeMh ¼lewpk Qy vpkj dh fdLe½
,oa nks [kk| fdLeksa dks tks fd lqokflr] vpkj ;ksX;
xq.koRrk ;qDr gksus ds lkFk gh xwns ls vklkuh ls vyx
gks tkus okys xq.kksa ds vk/kkj ij fljlh] dukZVd ls
p;fur dh xbZ ,oa ewY;kadu gsrq yxk;h x;hA ewY;kadu
gsrq eyxksok] jliqjh] FkkbZySaM M~okQZ ,oa gseysV dks
nsouYyh ls rFkk vdkZ mn;k dks Hkkjrh; ckxokuh 'kks/k
laLFkku] caxyq: ls ladfyr fd;k x;kA fdlkuksa dh
ianzg fdLeksa dks efygkckn ,oa lhekorhZ {ks=ksa ls ladfyr
,oa izof/kZr djds lajf{kr fd;k x;kA

tuu nzO;ksa dk fp=.k

fQukWy] ¶ysoukW;M] ,aVhvkWDlhMsaV ,oa dSjksVhukW;M gsrq
vke dh pkyhl fdLeksa dks vuqokaf'kd ifjorZu ,oa lg
laca/k ds fy, ewY;kafdr fd;k x;kA ihlhoh dh nj
thlhoh ls vf/kd ik;h x;h tks fd ;g n'kkZrk gS dh
Ik;kZoj.kh; izHkko dqN gn rd vfHkO;fDr ij iM+rk gSA
ldy fQukWy dk ihlhoh ¼60-30½ ,oa thlhoh  ¼60-04½
vf/kdre ik;k x;kA leLr vaxksa dh vkuqokaf'kdrk dk
vk¡dyu djus ij ;g vf/kdre ik;k x;k tks dh 93
izfr'kr ¼ldy dSjksVhukW;M½ ls 99 izfr'kr ¼ldy
fQukWy ,oa ¶ysoukW;M½ rd ekik x;kA vf/kdre
vkuqokaf'kdrk ¼99 izfr'kr½ ,oa mPp vuqokaf'kd vfxzerk
crkrh gS dh ldy fQukWy] dSjksVhukW;M ¼0-44½
,aVhvkWDlhMsaV ¼0-68½ esa /kukRed lg laca/k ik;k x;kA
a* vkSj b* jax ewY; dk ldy dSjksVhukW;M ls Hkh lh/kk
lg laca/k ik;k x;k ¼0-64 ,oa 0-39 Øe'k%½A vke ds 59
tuu nzO;ksa dk Qy y{k.kksa ds fy, ewY;kadu fd;k
x;kA MkVkcsl (www.mangifera.res.in) esa 42
vfHkxeuksa dh lwpuk ntZ dh xbZA

iz{ks= thu cSad jksi.k

vke ds lkr lkS cgRrj vfHkxeuksa dks iz{ks= thu
cSad esa ladfyr fd;k tk jgk gSA pkSchl vfHkxeuksa  dks
izof/kZr dj varj LFkkuksa ij jksfir fd;k tk jgk  gSA

Qly lq/kkj ,oa tSo rduhdh
Crop Improvement and Biotechnology

3
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Hybridization
By using 15 cross combinations, 51546 flowers were
crossed on 14050 panicles during 2016 flowering
season (Table 1). A total of 208 F1 stones were
obtained from 18 cross combinations made during
2015 (Table 2).

ladj.k

o"kZ 2016 ds nkSjku 15 ØkWl la;kstu ds }kjk
51546 Qwyksa dks 14050 iq"ixqPNksa ij ØkWl djk;k x;k
¼rkfydk 1½A o"kZ 2015 esa ladj.k ls 208 cht izkIr gq,
¼rkfydk 2½A

rkfydk 1- o"kZ 2016 ds nkSjku fd;k x;k ladj.k
Table 1. Hybridization carried out during 2016

ladj ikS/k LFkkiuk

rsjg ladj la;kstu ls 114 ladj ikS/ks izkIr gq, tks fd
iz{ks= esa ewY;kadu gsrq jksfir fd;s x;s ftlls xq.koRrk]
ckSukiu ,oa ewyoÙr gsrq vtSodh; izfrjks/kdrk okyh
fdLe dk fodkl fd;k tk ldsA

ladj ikS/kksa dk ewY;kadu

pkj lkS mUrhl ladj ikS/kksa dk ewY;kadu Qy ds otu]
yackbZ] pkSM+kbZ] eksVkbZ rFkk fNyds ds Hkkj] xqByh ds Hkkj]
xwns dk izfr'kr] xqByh dh yackbZ] eksVkbZ lfgr laiw.kZ
?kqyu'khy Bksl ds fy, fd;k x;kA vk¡dM+s crkrs gS fd
26 izfr'kr ladj ikS/kksa ds Qy 300 xzke ls T;knk ,oa
19 izfr'kr Qyksa esa laiw.kZ ?kqyu'khy Bksl 20 ofczDl ls
T;knk ik;k x;kA

Establishment of hybrids
One hundred fourteen mango hybrid seedlings were
obtained from 13 hybrid combinations attempted
in 2014 and were planted in field for evaluation of
quality, peel colour, dwarfing and abiotic resistance
traits for developing rootstock.

Evaluation of hybrids

Four hundred and twenty-nine hybrid
seedlings were evaluated for fruit weight,
length, width, thickness, peel weight, stone
weight, pulp per cent, stone length, width, thickness
and TSS. Data indicated that about 26 per cent of
hybrids were more than 300 g in weight and about
19 per cent of the hybrids had TSS > 20 °B in the
fruits.

Ø- la- 
Sl. No. 

Økl la;kstu 
Cross Combinations 

iz;qDr ckSj dh la[;k 
Number of panicles used 

Økl fd;s x;s Qwyksa dh la[;k 
Number of flowers crossed 

1. n'kgjh x oujkt@Dashehari x Vanraj 2350 8736 

2. n'kgjh x Vkeh ,VfdUl@Dashehari x Tommy Atkins 2650 10027 

3. n'kgjh x lsuls'ku@Dashehari x Sensation 1850 7071 

4. vkezikyh x lsuls'ku@Amrapali x Sensation 2550 9923 

5. vfEcdk x Vkeh ,VfdUl@Ambika x Tommy Atkins 600 1675 

6. vezikyh x byk;ph@Amrapali x Elaichi 1400 5351 

7. vkezikyh x Vkeh ,VfdUl@Amrapali x Tommy Atkins 700 2259 

8. uhye x Vkeh ,VfdUl@Neelum x Tommy Atkins 650 2371 

9. uhye x lsuls'ku@Neelum x Sensation 650 2200 

10. cSaxyksjk x lsuls'ku @Bangalora x Sensation 150 515 

11. cSaxyksjk x Vkeh ,VfdUl@Bangalora x Tommy Atkins 350 850 

12. vkezikyh x ,e,y&2@Amrapali x ML-2 50 190 

13. vkezikyh x ,e,y&6@ Amrapali x ML-6 50 194 

14. 13-1 x ,e,y-2@13-1 x ML-2 25 95 

15. 13-1 x ,e,y-6@13-1 x ML-6 25 89 

 ;ksx@Total 14050 51546 
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rkfydk 2- o"kZ 2015 ds nkSjku ladj.k ls mRiUu ladj ikS/kksa ds ewY;kadu gsrq LFkkiuk
Table 2. Rearing of hybrid seedlings for evaluation from hybridization carried out during 2015

 

rkfydk 3- fof'k"V xq.kksa ,oa vtSodh; dkjdksa gsrq 2016 esa iz;kflr Økl la;kstu
Table 3. Cross combinations attempted during 2016 for selected traits and abiotic parameters

Økl la;kstu 
Cross Combination 

D;w$lh 
Q+C 

vkjch 
RB 

MCyw, 
WA 

,ch 
AB 

,e,Q 
MF 

n'kgjh × oujkt@Dashehari × Vanraj +     

n'kgjh × Vkeh ,VfdUl@Dashehari × Tommy Atkins + + +   

n'kgjh × lsuls'ku@Dashehari × Sensation + + +   

vkezikyh × lsuls'ku@Amrapali × Sensation + + +   

vfEcdk × Vkeh ,VfdUl@Ambika × Tommy Atkins + + +   

vkezikyh × byk;ph@Amrapali × Elaichi     + 

vkezikyh × Vkeh ,VfdUl@Amrapali × Tommy Atkins + + +   

uhye × Vkeh ,VfdUl@Neelum × Tommy Atkins + + +   

uhye × lsuls'ku@Neelum × Sensation + + +   

cSaxyksjk × lsuls'ku@Bangalora × Sensation + + +   

cSaxyksjk × Vkeh ,VfdUl@Bangalora × Tommy Atkins + + +   

vkezikyh × ,e,y-2@Amrapali × ML-2    +  

vkezikyh × ,e,y-6@Amrapali × ML-6    +  

13-1 × ,e,y -2@13-1 × ML-2    +  

13-1 × ,e,y -6@13-1 × ML-6    +  

 Q+C= Qyksa dk jax ,oa xq.koRrk@Quality & Coloure of Fruits, RB= fu;fer Qyu@Regular Bearing. AB= vtSodh; izfrjksf/krk@Abiotic Stress
(Salt induced), WA=og̀r vuqdwyu@Wider Adaptability, MF= xqEek jksx izfrjksf/krk@Malformation Resistance

Ø- la- 
Sl. No. 

Økl la;kstu 
Cross Combinations 

iz;qDr ckSjksa 
dh la[;k 

Number of 
panicles 

used 

Økl fd;s x;s 
Qwyksa dh la[;k 

Number of 
flowers 
crossed 

izkIr fd;s x;s 
Qyksa dh la[;k 

Number of 
Fruits obtained 

mxh gqbZ 
xqBfy;ksa dh 

la[;k 
Stones 

Germinated 
1. vfEcdk x 13-1@Ambika x 13-1 200 499 - - 
2. vfEcdk x Vkeh ,VfdUl@Ambika x Tommy Atkins 200 598 22 13 
3. vkezikyh x 13-1@Amrapali x 13-1 200 655 1 - 
4. vkezikyh x byk;ph@Amrapali x Elaichi 1350 4560 18 15 
5. vkezikyh x lsuls'ku@Amrapali  x Sensation 2250 7858 9 6 
6. vkezikyh x Vkeh ,VfdUl@Amrapali  x Tommy Atkins 2350 7743 65 51 
7. n'kgjh x lsuls'ku@Dashehari x Sensation 2660 9550 1 - 
8. n'kgjh x Vkeh ,VfdUl@Dashehari x Tommy Atkins 1760 5698 5 4 
9. n'kgjh x oujkt@Dashehari x Vanraj 630 2426 - - 

10. byk;ph x vkezikyh@Elaichi x Amrapali 700 1750 5 - 
11. blh  95862 x 13-1@EC 95862 x 13-1 150 415 - - 
12. xksok x 13-1@Goa x 13-1 50 107 - - 
13. uhye x vfEcdk@Neelum x Ambika 800 2496 14 6 
14. uhye x Vkeh ,VfdUl@Neelum x Tommy Atkins 1100 3451 47 16 
15. igqVku x 13-1@Pahutan x 13-1 300 821 3 1 
16. fQyhfiuks x 13-1@Philipino x 13-1 150 426 - - 
17. fQyhfiuks x Vkeh ,VfdUl@Philipino x Tommy Atkins 50 146 - - 
18. LVkpZ x 13-1@Starch x 13-1 100 252 - - 

 ;ksx@Total 15000 49451 190 112 
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Profiling of major nutraceuticals in mango
germplasm

Pulp of forty mango varieties were analysed for
total antioxidants, total phenols, total flavonoids
and total carotenoids. Total phenol content ranged
from 33.19-234.72 mg gallic acid equivalent/100 g
(Fig. 1), total carotenoids 1.3–11.0 mg/100 g (Fig.
2), total antioxidants 0.2–1.4 µmol Trolox/100 g (Fig.
3) and total flavonoids 4–37 mg quercetin
equivalent/100 g (Fig. 4). The CIE L*, a* and b*
values were measured for fruit pulp colour. L*
values ranged from 42.13 to 62.15, a* values from
3.09 to 21.19 and b* values from 28.95 to 57.64.
Alphonso recorded highest phenol content (234.72
mg/100 g of pulp) whereas, Bangalora contained
least phenol (33.19 mg/100 g). Amrapali was found
to be very rich in flavonoids as well as total
carotenoids content (37.07 QE and 10.37 mg/100 g,
respectively). Mango cultivar Vellio recorded least
flavonoids (4.40 mg/100 g) whereas, Fazri had very
low total carotenoids (1.83 mg/100 g). The total
antioxidant activity was highest in Langra (1.51
µmol Trolox/100 g) whereas, Pairi recorded least
amount of total antioxidant activity (0.24 µmol
Trolox/100 g).

vke ds tuu nzO;ks a dh U;wVªkL;wfVdy
izksQkbfyax

vke dh pkyhl fdLeksa ds xwns dk tSo&jklk;fud
;kSfxdksa lfgr ldy ,aVhvkWDlhMsaV] fQukWy] ¶ysoukW;M
,oa dSjksVhukW;M ds fy, ewY;kadu fd;k x;kA dqy
fQukWy 33-19&234-72 fexzk xSfyd vEy lerqY; izfr
100 xzke ¼fp= 1½] dSjksVhukW;M 1-3&11 fexzk izfr 100
xzke  ¼fp= 2½] ,aVhvkWDlhMsaV 0-2&1-40 ekbØkseksy
VªksykWDl izfr 100 xzke ¼fp= 3½ ,oa ¶ysoukW;M 4&37
fexzk dsoflZVhu lerqY; izfr 100 xzke ¼fp= 4½ ekih
x;hA xwns ds jax ds fy, L* ewY; 42-13&42-15 a* ewY;
3-09&21-11 ,oa b* ewY; 28-95&51-14 ik;k x;kA
fQukWy lokZf/kd vYQkalksa esa ¼234-72 fexzk izfr 100
xzke½ tcfd ;g ek=k cSaxyksjk esa ;g U;wure ¼33-19
fexzk izfr 100 xzke½ FkhA vkezikyh esa izpqj ek=k esa
¶ysoukW;M ,oa dSjksVhukW;M ¼37-07 D;w bZ ,oa 10-37
fexzk izfr 100 xzke Øe'k%½ ik;k x;kA vke dh fdLe
fofy;ksa esa U;wure ¶ysoukW;M ¼4-40 fexzk izfr 100
xzke½] Qtjh esa U;wure dSjksVhukW;M ¼1-83 fexzk izfr
100 xzke½ ik;k x;kA yaxM+k esa ,aVhvkWDlhMsaV vf/kdre
¼1-51 ekbØkseksy VªksyksDl izfr 100 xzke½ tcfd iSjh esa
;g U;wure ¼0-24 ekbØkseksy VªksyksDl izfr 100 xzke½
FkkA

1: 13-1, 2: Alphonso, 3: Ambika, 4: Amin Khurd, 5: Amrapali, 6: Arunika, 7: Banganpalli , 8: Banglawala, 9: Bangalora, 10: Baramasi, 11: Bombay
Green, 12: Dashehari, 13: Elaichi, 14: Fazri, 15: Gilas, 16: Gourjeet, 17: Gulabkhas, 18: Himsagar, 19: Kensington, 20: Kesar, 21: Kitchner, 22: Langra,
23: Lucknow Safeda, 24: Mallika, 25: Mankhrad, 26: Moovandan, 27: Mulgoa, 28: Neeluddin, 29: Neelum, 30: Nisar Pasand, 31: Pairi, 32: Pusa
Arunima, 33: Sangam, 34: Sharad Bhog, 35: Sindhu, 36: Surkha Burma, 37: Tommy Atkins, 38: Vanraj, 39: Vellio, 40: Zardalu

fp= 1- fofHkUu vke dh fdLeksa esa dqy fQukWy esa fofo/krk
Fig. 1. The variability of total phenols in different cultivars of mango

fdLesa@Variety
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vke dh ckjg fdLeksa ds fNydksa dk tSo jklk;fud
;kSfxdksa ds ewY;kadu djus ij ik;k x;k dh fNydksa esa
,aVhvkWDlhMsaV ,oa vU; ;kSfxd] xwns dh rqyuk esa 3&4
xquk vf/kd gksrs gSA fQukWy tgk¡ 290&399-5 fexzk
xSfyd vEy lerqY; izfr 100 xzke Fkk] ¶ysoukW;M
76-8 fexzk dsoflZVhu lerqY; 100 xzke] ,aVhvkWDlhMsaV
1-34&5-6 ekbØkseksy VªksyksDl izfr 100 xzke Fkk ogh
dSjksVhukW;M Hkh 2-2&8-9 fexzk izfr 100 xzke fNYdk
ik;k x;kA

The peel of twelve commercial mango varieties,
analysed for different biochemical compounds,
revealed that it contains 3-4 times higher
biochemical components compared to pulp. Total
phenol content ranged from 290 to 399.5 mg GAE/
100 g, total flavonoids 76.8 to 310 mg QE/100 g,
total antioxidants 1.34 to 5.6 µmol Trolox/100 g and
total carotenoids varied between 2.2 to 8.9 mg/100
g of peel.

fp= 2- vke dh fofHkUu fdLeksa esa dqy dSjksfVuk;M
fp= 3- vke dh fofHkUu fdLeksa esa dqy ,UVhvkDlhMsaV
fp= 4- vke dh fofHkUu fdLeksa esa dqy ¶ysouk;M

Fig. 2. Total carotenoids in different cultivars of mango
Fig. 3. Total antioxidant activity in different cultivars of

mango
Fig. 4. Total Flavonoids in different cultivars of mango

fdLesa@Variety

fp=@Fig. 2

fp=@Fig. 3

fp=@Fig. 4
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eSfiax ikiqys'ku dh thuksVkbfiax

bu flfydks ,l,lvkj [kuu vkSj eSfiax dk
lR;kiu

,l-,l-vkj dh igpku izfrys[k lhDoslksa }kjk dh x;h
rFkk 3000 ls vf/kd izfrys[k lhDosalks dh igpku dh
x;h] ftuesa ,l-,l-vkj- /kkjd lhDosal mifLFkr Fks] tks
fd iz;ksx'kkyk esa cgq:Ikrk losZ{k.k ds fy, lR;kfir
fd;s x, ¼fp= 5 ,oa 6½A

Genotyping of mapping population

In silico SSR mining and its validation for
mapping
SSR were identified from transcript
sequences and more than 3000 SSR containing
sequences were identified with 150 bp
flanking sequences, these have been validated in
laboratory and used for polymorphism survey
(Fig. 5 & 6).

fp= 5- b,lVh&,l,lvkj izkbej dk lR;kiu

Fig. 5. Validation of EST-SSR primers

fp= 6- fofHkUu fjihV Vkbi oxksZ dk forj.k
Fig. 6.  Distribution to different repeat type classes

(A= SSR 2, B= SSR 4, C=SSR 6, D= SSR 7, E= SSR 1, F= SSR 3, G= SSR 11, H= SSR 12, I=SSR 21, J= SSR 22, K= SSR 17, L= SSR 20, M=SSR
15, N= SSR 16 , O= SSR 23)
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vke ds xqEek jksx ds fy, eSfiax ikiqys'ku dk
fodkl

n'kgjh esa xqEek jksx izfrjks/k ds fy, 950 iq"ixqPNksa
¼n'kgjh x byk;ph½ dk iz;ksx fd;k x;k] ftlls fd
45 Qyksa dh izkfIr gq;hA vk.kfod fo'ys"k.k djus ds
fy, okuLifrd xqEek ds Mh,u, vkSj vkj,u, dks
iF̀kd fd;k x;kA ¶;wtsfj;e eSUthQsjh ds vkbZ-Vh-,l
{ks=ksa ds thu ls ekdZj dk fodkl fd;k x;k vkSj ,-
,Q-,y-ih- rFkk vkbZ-Vh-,l- ekdZj ds iz;ksx ls ik;k
x;k fd iq"ih; xqEek jksx okys ckSj esa ,Q- eSathQsjh
mifLFkr Fkk ¼fp= 7 ,oa 8½A

Development of mapping population for
mango malformation disease
Nine hundred fifty panicles have been used for
incorporating MMD resistance in Dashehari
(Dashehari x Elaichi) using more than 300 flowers.
More than 45 fruits have set. Vegetative malformed
buds and panicles were used for isolating DNA and
RNA towards molecular analysis. Genes targeting
ITS regions of Fusarium mangiferae were used for
marker development, which were able to correlate
the presence of F. mangiferae in floral malformation
by using AFLP and ITS derived specific primers
(Fig. 7 & 8).

fp= 8- ,-,Q 1 ,Q , ,Q 1 vkj }kjk ¶;wtsfj;e eSaUthQsjh
dk ih-lh-vkj- ,EIyhfQds'ku

Fig. 8. PCR amplification of F. mangiferae using
AF1FAF1R (Lane 1, 2, 3) and RD3F-RD3R (Lane 4,
5, 6). 1, 2, 4, 5: MMD and Lane 3, 6: Control.

fp= 7- izFke pØ ih-lh-vkj gsrq vkbZ-Vh-,l- 1 ,oa f}rh;
pØ vkj-Mh-3 ,Q-vkj-Mh-3 vkj- ysu 1% xqEek jksx
xzLr Ård] ysu 2 % xqEek jksx jfgr

Fig. 7. ITS1 and ITS4 for first round of PCR and
RD3FRD3R for second round of PCR. Lane 1:
mango malformed tissue, Lane 2: non malformed
and Lane N: dH2O

vke ds fNyds ds jax gsrq izR;k'kh thuksa dh

igpku

lhDosalksa dh izkfIr] tSo lwpuk fo'ys"k.k] izkbej fMtkbu
vkSj vke ds fNyds esa Qy jax thuksa dk vfHkO;fDr
fo'ys"k.k bDdhl jax ds fy, ftEesnkj thu tks fd
fQukby izksiuksbM@,aFkkslk;fuu tSo la'ys"k.k esa 'kkfey
gSa] dh igpku nks vke dh fdLeksa dh ¼vkezikyh vkSj
pkSlk½ iw.kZ izfrfyfi tkudkjh ls dh x;hA bu thuksa esa]
pkydksu flaFksl ¼3 le:Ik½] pkydksu vkblksfejst ¼6
le:Ik½ ,oa ¶ykoksuksy flaFksl ¼2 le:Ik½ dh igpku
dh x;h ¼fp= 9½A

Identification of candidate genes for peel
colour in mango

Sequence retrieval, bioinformatics analysis, primer
designing and expression analysis of fruit colour
gene in mango peel revealed that twenty one
colouring genes involved in phenylpropanoid/
anthocyanin biosynthesis were identified from RNA
sequence data of two mango cultivars (Amprapali
and Chausa). Among these genes, different isoforms
of several genes including chalcone synthase (3
isoforms), chalcone isomerase (6 isoforms) and
flavonol synthase (2 isoforms) were identified (Fig.
9).
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fNyds ds jax gsrq yf{kr thuksa dh vfHkO;fDr
fo'ys"k.k

ifj.kkeksa ls ladsr feyk fd vf/kdrj thuksa] ih-,-,y-]
lh-3,p-] lh-4,p-] ,Q-3,p-] ,Q-3,e-vks-] ,Q-,y-,l-
,-,u-vkj- o ,-,u-,l- tks fd fNydksa ds jax esa lfEefyr
gSa dh vfHkO;fDr yky jax ds vkeksa dh fdLeksa ¼v:fudk]
vafcdk vkSj VkWeh ,Vfdal½ esa vf/kd ik;h x;hA bu
thuksa dh vfHkO;fDr Øe'k% yky] ihys ¼,p&4257½ rFkk
gjs ¼vkezikyh o cksEcs xzhu½ vke dh fdLeksa esa fofHkUu
:iksa esa ik;h x;ha] tks fd lh/ks :Ik esa buds jax nzO;
,d=.k esa lfEefyr gksus dks n'kkZrk gSA

fofHkUu lg:iksa dh vfHkO;fDr dh rqyuk

p;fur fdLeksa esa pkydksu flaFksl o vkblksesjst ds
fofHkUu lg:iksa dk vfHkO;fDr Lrj ;s n'kkZrk gS fd]
pkydksu flaFksl&1 o pkydksu flaFksl&3 dh rqyuk esa
pkydksu flaFksl&2 vf/kd fØ;k'khy gksrk gSA tcfd]
pkydksu vkblksesjst esa pkydksu vkblksesjst&1 o
pkydksu vkblksesjst&3 lcls de fØ;k'khy gksrk gS
rFkk pkydksu vkblksesjst&2] pkydksu vkblksesjst&4
o pkydksu vkblksesjst&6 dh rqyuk esa pkydksu
vkblksesjst&5 vf/kd fØ;k'khy gksrk gS ¼fp= 10½A

Expression analysis of targeted peel colour
genes
Result indicated high expression of maximum
number of genes including PAL, C3H, C4H, F3H,
F3MO, FLS ANR and ANS involved in peel colour
was associated with increased anthocyanin
accumulation in the peel of red coloured mangoes
(Arunika, Ambika and Tommy Atkins). These genes
were differently expressed in different fruit peel
colour viz., red, yellow (H-4257) and green
(Amrapali and Bombay Green) genotypes which
suggests that they are directly involved in pigment
accumulation.

Comparison of transcript among various
isoforms
Transcript level comparison among different
isoforms of chalcone synthase and isomerase in the
selected cultivars showed that chalcone synthase 2
(MiCHS2) is the most active isoform across the
varieties as compared to MiCHS1 and MiCHS3.
While in case of chalcone isomerase, MiCHI1 and
MiCHI3 are the least active and MiCHI2, MiCHI4
and MiCHI6 are more active isoforms after MiCHI5,
which shows highest activity in all the selected
cultivars (Fig. 10).

fp= 9- fofHkUu vke fdLeksa esa fNyds ds jax ds thuksa dh vfHkO;fDr
Fig. 9.  Expression of genes involved in fruit peel colour in different mango varieties
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Genotyping of mango diversity using cpSSR
markers

Twenty cpSSR primer pairs were used to amplify
DNA fragments from 28 diverse mango genotypes
(Arunika, Ambika, Gulab Khas, Alphonso, Sukul,
Himsagar, H-949, Mohan Bhog, Elaichi, Kala Pahar,
Lucknow Safeda, Fernandin, Khasul Khas, Bathua,
Sepia, Tomy Atkins, Kensington, Eldon, Philipino,
Gilas, Keitt, Dashehari, Bappakai, Aminkhurd,
Vellaikolamban, Banganpalli and Royal Special).
Eighteen primers amplified fragments in all
genotypes and a total of 27 alleles were identified
with an average of 1.5 allele per locus. Seven out of
18 primer pairs showed polymorphic bands with
one to three alleles. The genotypes revealed
significant levels of cpDNA genetic diversity.
Shannon diversity index and gene diversity varied
from 0.07-0.32 and 0.34-0.95, respectively. Marker
index and resolving power ranged between 0.04-
2.14 and 0.07-1.71, respectively. cpSSR markers
showed small difference in the genetic diversity
with the species. Results indicated that two mango
cultivars (Sukul and Himsagar) were found to be
far distant in terms of genetic relatedness from other
cultivars. Analysis of overall diversity of mango
genotypes revealed small (40%) intra-species
diversity (Fig. 11).

fp= 10- pkydksu flFksal ,oa pkydksu vkblksesjst le:iksa dh vfHkO;fDr
Fig. 10. Relative expression among isoforms of chalcone synthase and chalcone isomerase

lh-ih-,l-,l-vkj- fpUgd }kjk vke esa fofo/krk
dk fo'ys"k.k

lh-ih-,l-,l-vkj- fpUgd ,d tudh; rFkk xSj iqu%
la;kstd vf/kdkj gSA vke dh 28 fofHkUu fdLeksa esa 20
lh-ih-,l-,l-vkj- dk mi;ksx Mh-,u-, ds ,EIyhfQds'ku
ds fy, fd;k x;kA ftlls 18 lh-ih-,l-,l-vkj us
lHkh 28 vke dh fdLeksa dk Mh-,u-, ,sEIyhfQds'ku
fd;kA vkSlr 1-5 ,yhy dh igpku ds lkFk 27 fofHkUu
,sfyy izkIr gq,A 18 esa ls 7 lh-ih-,l-,l-vkj us 13
,yhy la[;k ds lkFk cgq:Ikh cS.M izLrqr fd,A bl
thuksVkbafiax ds v/;;u ls lh-ih-Mh-,u-,- ds vkuqoaf'kd
fofo/krk ds egRoiw.kZ Lrj dk irk pykA 'kSUku fofo/krk
lwpdkad vkSj thu fofo/krk dh fHkUurk 0-07&0-32 vkSj
0-34&0-95] Øe'k% ik;k x;kA ekdZj lwpdkad vkSj
foHksnu 'kfDr 0-04&2-14 vkSj 0-07&1-71] Øe'k% ds e/
; ik;h x;hA lh-ih-,l-,l-vkj- ekdZj ds y{k.k vkSj
fofo/k vke thuksVkbi esa ewY;kadu ds fy, mi;qDr gSa
vkSj iztkfr;ksa ds lkFk vkuqokaf'kd fofo/krk esa de varj
gSA ifj.kke ladsr nsrs gSa fd nks vke fdLeksa ¼lqdqy
vkSj fgelkxj½ vU; fdLeksa ls vkuqoaf'kd laca/k esa nwj
ik, x,A vke thuksVkbi ds lexz fofo/krk ds fo'ys"k.k
ls fdLeksa ds chp de varj ¼40 izfr'kr½ jgk ¼fp=
11½A
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cgqHkwz.kh; vke ds ikS/kksa dh LdkV }kjk igpku

cgqHkwz.kh; vke fdLe cIikdkbZ ds tk;xksfVd rFkk
U;wflyj ikS/kksa esa Hksn djus ds fy, 12 fofHkUu LdkV
fpUgd dk mi;ksx fd;k x;kA ;g U;wflyj ikS/kksa ds
chp Hksn djus esa l{ke gS rFkk n'kgjh fdLe tks fd
,dy Hkwz.kh; gS dks ;qXet fu;a=.k ds :Ik esa fy;k
x;kA LdkV 1] 2 ,oa 74 fpUgd ;g Hksn djus esa l{ke
ik;s x;s ¼fp= 12½A

Identifying mango plantlets (zygotic or
nucellar) using SCoT
Twelve different ScoT markers were used to
distinguish zygotic vs nucellar plant in the
polyembryonic mango cultivar Bappakai while
monoembryonic cultivar Dashehari was taken as
zygotic control. Out of 12 SCoT primers used, SCoT-
1, SCoT-2 and SCoT-74 were able to distinguish
between zygotic and nucellar plants of Bappakai
(Fig. 12).

fp= 11- vke ds vfHkxeuksa esa vkuqokaf'kd fofo/krk dk MsUMksxzke }kjk fu:i.k
Fig. 11. Dendogram showing genetic diversity amongst mango genotypes

fp= 12- LdkV }kjk vke ds ikS/kksa dh igpku
Fig. 12. Mango plantlet identification using SCoT
(D = n'kgjh@Dashehari, MP = ekr ̀ cIikdbZ@Mother Bappakai,  A B C D = chtw ikS/ks@Seedling plants)

vke idus ds nkSjku bZ-vkj-,Q- rFkk ,DliSfUlu

thuksa dk fo'ys"k.k

bZ-vkj-,Q- ,fFkyhu ladsr ikjxeu ekxZ esa izeksVj {ks=

ds thlhlh ckWDl y{; thuksa dh vfHkO;fDr dks fofu;fer

djrs gSA bl gsrq bZ-vkj-,Q- 7] bZ-vkj-,Q- 20] bZ-vkj-

Expression analysis of ERF and Expansin
genes in mango ripening
ERFs regulate the expression of target genes in
ethylene signal transduction pathway by binding
to the GCC box in their promoter regions.
Expression analysis of ERF 7, ERF 20, ERF 50, ERF
70 and ERF 83, expansin and expansin1a genes was
done by qRT-PCR during fruit ripening and jelly
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seed stage. Amplicons were subjected to the
meltcurve analysis to check the specificity of the
amplified products. The relative expression level
of each gene was calculated by 2-Ct and EF1 gene
was used as housekeeping gene to normalize the
amount of template cDNA added in each reaction.
ERF 7, ERF 20, ERF 50, ERF 70 and ERF 83 and
expansin genes were up-regulated during mango
fruit ripening as well as jelly seed formation while
expansin 1á was down-regulated at jelly seed stage
(Fig. 13).

,Q- 50] bZ-vkj-,Q- 70 vkSj bZ-vkj-,Q- 83 lfgr

,DliSfUlu ,oa ,DliSfUlu1, thuksa dh vfHkO;fDr

ns[kh xbZ gSA vke ds Qy idus rFkk tsyh lhM voLFkk

esa bZ-vkj-,Q- 7] 20] 50] 70] 83 rFkk ,DliSfUlu thu

Qy idus ,oa tsyh lhM voLFkk esa Åij fofu;fer

ik;s x;s tcfd ,DliSfUlu1, tsyh lhM voLFkk esa

uhps fofu;fer Fkk ¼fp= 13½A

fp= 13-  bZvkj,Q ,oa ,DliSfUlu thu dk vfHkO;fDr fo'ys"k.k
Fig. 13. Expression analysis of ERF and Expansin gene

ve:n ¼lhMh;e Xoktkok ,y-½

tuu nzO; ladyu] ewY;kadu ,oa iz{ks= thu

cSad dk j[k&j[kko

ladyu

bykgkckn ,oa dkuiqj ¼mUuko] lq[ksjy[ksM+k] fcBwj]
dY;k.kiqj] Qrsgiqj] frdduiqjok½ esa losZ{k.k dj ve:n
ds 28 tuu nzO;ksa dks ladfyr dj xzk¶V fd;k x;kA
dukZVd ls vdkZ fdj.k] vdkZ ènqyk] lh- vjkdk ,oa
f=pwj ls lh- xqfut dks ladfyr dj thu cSad esa jksfir
fd;k x;kA

ewY;kadu

30 fdLeksa ,oa ladj ikS/kksa esa fQukWy ,oa ,LdkfcZd vEy
dk fo'ys"k.k fd;k x;kA ykbdksihu dks 17 xqykch xwns
okyh fdLeksa ,oa ladj esa ekik x;kA dqy fQukWy
145&398 fexzk xSfyd vEy lerqY; izfr 100 xzke]
dqy ¶ysoukW;M 45&230 fexzk dsjflZVhu lerqY; izfr
100 xzke  ,oa ,aVhvkWDlhMsaV 1-2&4-1 ekbØkseksy VªksykWDl
izfr 100 xzke ik;k x;kA ykbdksihu 1-3&3-8 fexzk izfr
100 xzke ds e/; lHkh fdLeksa esa ik;k x;kA tgk¡
lokZf/kd ,aVhvkWDlhMsaV ljnkj esa ik;k x;k ogha U;wure
eduiqj Vkbi esa ntZ gqvkA ¶yksfjMk lhMfyax esa
vf/kdre fQukWy 398 fexzk xSfyd vEy lerqY; izfr

GUAVA (Psidium guajava L.)

Germplasm collection, evaluation and
maintenance of field gene bank

Collection
Guava germplasm survey was carried out in
Allahabad and Kanpur areas (Unnao,
Sukheralkhera, Bithoor, Kalyanpur, Fathepur,
Tikakanpurva). Twenty-eight germplasms were
collected for different attributes and grafted. Arka
Kiran, Arka Mridula and Psidium araca were
collected from Karnataka and P. guineese was
collected from Thrissur and planted in field gene
bank.

Evaluation
Total phenols, total flavonoids and ascorbic acid
were analyzed in 30 varieties and hybrids of guava.
Lycopene content was estimated in 17 pink pulp
varieties and hybrids. Among all the analyzed
varieties and hybrids, the total phenol content
ranged from 145-398 mg GAE/100 g, the total
flavonoids varied from 45-230 mg QE/100 g, the
total antioxidants varied from 1.2-4.1 µmol Trolox/
100 g and the lycopene content ranged between
1.31-3.81 mg/100 g among different varieties and
hybrids. Cultivar Sardar recorded the highest total
antioxidants (4.0 µmol Trolox/100 g) and total
flavonoids (230 mg QE/100 g). Makanpur Type has
recorded the lowest total antioxidants content (1.6
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µmol Trolox/100 g). Total phenols were found
highest in cultivar Florida Seedling (400 mg GAE/
100 g). The lycopene content was highest in Purple
Guava (3.81 mg/100 g). This helps in identifying
the nutritionally rich cultivars.

Release of two improved guava varieties
Two improved guava varieties viz., Dhawal and
Lalima developed by ICAR-CISH, Lucknow were
released by Hon’ble Governor of Uttar Pradesh,
Sri Ram Naik at Paryatan Bhawan, Lucknow on June
22, 2015. The predominant features of these varieties
are as follows:

Dhawal: It is a heavy bearer (20% higher yield than
Allahabad Safeda) with round, smooth, medium to
large fruits (200-250 g). It is a half sib selection from
Allahabad Safeda. Mature fruits develop whitish
light yellow colour on ripening. Pulp is white,
sweet in taste having muskiness, TSS 13.4 °B, acidity
0.42 per cent and vitamin-C more than 250 mg/100
g fruit. Seeds are soft, moderate in number and
having 0.93 g/100 seed weight (Fig. 14).

Lalima: It is a selection from half-sib population
from Apple Guava, having  attractive crimson
colour fruits, higher proportion of coloured fruit.
Fruits have longer shelf life (weight 190 g and TSS
13.7 °B) (Fig. 14).

100 xzke ik;k x;kA iiZy xqvkok fdLe ykbdksihu ¼3-
81 fexzk izfr 100 xzke½ ls Hkjiwj FkhA bl v/;;u ls
iks"k.k ls Hkjiwj fdLeksa dks igpkuus esa enn feysxhA

ve:n dh nks fdLeksa dk yksdkiZ.k

ve:n dh nks u;h mUur fdLeksa ;Fkk /koy ,oa
ykfyek tks laLFkku }kjk fodflr dh x;h gS] dks
ekuuh; jkT;iky Jh jke ukbZd us 22 twu] 2015 dks
Ik;ZVu Hkou] y[kuÅ esa jk"Vª dks yksdkfiZr fd;kA bu
fdLeksa dk fooj.k fuEuor~ gSA
/koy% ;g ,d vf/kd mRiknd ¼bykgkckn lQsnk ls
20 izfr'kr T;knk mit½ fdLe gS] ftlds Qy xksy]
e/;e ls cM+s vkdkj ds ¼200&250 xzke½ gksrs gSA ;g
bykgkckn lQsnk ls gkQflc p;u }kjk fodflr dh
x;h gSA fodflr Qy idus ij lQsn&gYds ihys jax
ds gksrs gSA xwnk lQsn] ehBk] lqokl ;qDr] laiw.kZ
?kqyu'khy Bksl 13-4 ofczDl] vEyrk 0-42 izfr'kr]
foVkfeu lh 250 fexzk izfr 100 xzke ls T;knk] cht
eqyk;e ,oa de la[;k esa rFkk cht Hkkj 0-93 xzke izfr
100 cht gksrk gS ¼fp= 14½A
ykfyek% ;g ,Iiy Xokok ls gkQflc p;u fof/k }kjk
fodflr dh x;hA blds Qy vkd"kZd] xgjh ykfyek
;qDr] Qy dk vf/kdkf/kd Hkkx yky] vPNh mit ,oa
T;knk fnu rd Hk.Mkfjr dh tk ldrh gSA Qy dk
otu 190 xzke ,oa laiw.kZ ?kqyu'khy Bksl 13-7 ofczDl
gksrk gS ¼fp= 14½A

fp= 14- ve:n dh fdLe /koy ¼A½ ,oa ykfyek ¼B½ dk yksdkiZ.k
Fig. 14. Release of guava varieties Dhawal (A) and Lalima (B)

ve:n dh fdLeksa ,oa iztkfr dh thuksVkbfiax

lkr izkbejksa ,e,Vhds] vkjchlh,y] vkjih,y16]
Vhvkj,u,y] Vhvkj,u,p] ,uMh,p,Q ,oa vkjihvksch
}kjk ve:n dh iztkfr ¼lh- pkbus afll] lh-
QzsfMªpSLFkkfy,ue] lh- eksyss] lh- Xoktkok  ,oa fdLeksa
tSls yfyr] iiZy xqvkok] iwlk lt̀u] csgV dksdksuV]
,p-ih-,l-vkbZ-&35] ,p-ih-,l-vkbZ&46 bR;kfn½ ls

Genotyping of guava species and cultivars

Chloroplast DNA was amplified using seven
primers viz., matK, rbcL, rpl16, trnL, trnH, ndhF
and rpoB in different species and cultivars of guava
(P. chinensis, P. friedrichsthalianum, P. molle, P.
guajava, P. cujavilis and P. guajava cultivars such as
Shweta, Lalit, Purple Guava, Pusa Srijan, Behat
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DyksjksIykLV Mh-,u-,- fudkyk x;kA igpkuh x;h
,l-,u-ih- ls irk pyrk gS dh ve:n esa Lisf'k,'ku
Vªkalfe'ku dh otg ls gqvk u dh Vªkalo'kZu dh otg
lsA QkbZykstsusfVd Vªh ls irk pyk gS fd ve:n dh
vU; iztkfr tSls lh- eksys] lh- dqtkosfyl ,oa lh-
QzsfMªpSLFkkfy,ue ,d gh oxZ esa vkrs gSa ¼fp= 15 ,oa
16½A

mdBk izfrjks/kh ewyo`ar dk lw{e izo/kZu

mdBk izfrjks/kh ewyoàr ds 3 lseh yacs izjksgks dks
esVkykfDly $ lSQsVSfDlu $ V~fou&20 vkSj 0-1 izfr'kr
ejD;wfjd DyksjkbM ls 8 feuV mipkfjr djds ,e-
,l- iks"kd ek/;e esa ftlesa 4 fexzk izfr yhVj ch-,-ih-
iM+h gS esa loaf/kZr djus ls 2-6 lw{e izjksg bu foVªks  esa
izkIr gq,A bu izjksgks dh ifRr;ksa dks iqu% ,e-,l- iks"kd
ek/;e ¼2]4&Mh 2 fexzk izfr yhVj $ vkbZ-,-,- 0-1
fexzk izfr yhVj $ ,u,, 0-5 fexzk izfr yhVj½ esa
loaf/kZr dj dSyl dk mRiknu fd;k x;kA bl dSyl
ls ikS/k cuus dk dk;Z izxfr ij gS ¼fp= 17½A

Coconut, HPSI 35, HPSI 26, HPSI 46). Detected SNPs
clearly revealed that speciation in Psidium could be
attributed to transition rather than transversion.
Phylogenetic tree revealed that species P. molle, P.
cujavilis and P. friedrichsthalianum belonged to same
group (Fig. 15 & 16).

Leaf callus mediated in vitro regeneration of
wilt resistant rootstock

Three cm long nodal shoots of wilt resistant hybrid
rootstock treated with Metalaxyl + Cefotaxime +
Tween-20 for one hour followed by 0.1 per cent
HgCl2 for 8 minutes and inoculated on MS medium
fortified with BAP at 4 mg/l induced maximum in
vitro shoots (2.6). The in vitro leaves were cut along
with mid rib and placed on MS medium fortified
with 2,4-D 2 mg/l + IAA 0.1 mg/l + NAA 0.5 mg/
l  induced green friable callus in 70 per cent leafy
explant (Fig. 17).

fp= 15- ,l-,u-ih- dh igpku ve:n esa
Fig. 15. SNP detection in guava

fp= 16- ve:n esa vkuqoaf'kd fofHkUurk dk QkbykstsusfVd Vªh
Fig. 16.  Phylogenetic tree for genetic diversity in guava
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fp= 17- mdBk izfrjks/kh ladj ewyo`Ur dh ifRr;ksa ls dSyl mRiknu
Fig. 17. Callus induction from leaf of wilt resistant hybrid rootstock

PAPAYA (Carica papaya L.)

Development of primary transgenic
introgressed with hp-cp gene of PRSV
A total number of 940 globular embryos of papaya
cv. Pusa Delicious were infected with Agrobacterium
tumefaciens strain LBA4404 harboring marker free
hairpin loop of truncated cp (341 bp) gene in a
binary vector which resulted in to 43 putative
transgenic papayas. A total number of four
independent events of PRSV-cp positive transgenic
papaya have been confirmed using PCR and
sequence analysis. Sequencing data showed 99 per
cent sequence similarity with PRSV-cp gene through
BLAST analysis.

iihrk ¼dSfjdk iik;k ,y-½

izkFkfed ijthuh iihrs dk fodkl

iihrs dh fdLe iwlk Msfyf'k;l ds 940 dkf;d Hkwz.kksa

dks ,xzkscSDVhfj;e V;wfeQsfl;Ul ftlesa dksV izksVhu

thu gS] ls laØfer fd;k x;k ftlds QyLo:Ik 43

I;wVsfVo ikS/ks feysA bu ikS/kksa ls dqy 4 Lora= ijkthuh

bSosUV izkIr gq,] ftUgas ihlh-vkj ,oa lhDosfUlax }kjk

fl) fd;k x;kA lhDosfUlax vk¡dM+s crkrs gSa fd 99

izfr'kr lhDosUl lekurk bu ikS/kksa esa ns[kh x;hA ;g

lekurk dksV izksVhu ds led{k ns[kh x;hA

fp= 18- iihrs ds izkFkfed ijkthuh ikS/kksa ,oa mudk ihlhvkj ,oa lhDosfUlax }kjk fo'ys"k.k
Fig. 18. Generation of primary transgenic of papaya and molecular confirmation through PCR and sequencing

i.kZ dqapu chekjh ls HkkSfrd] tSo jklk;fud
,oa 'kjhj jpuk esa ifjorZu

LoLFk ,oa i.kZ dqapu fo"kk.kq }kjk jksxxzLr ikS/k dk
fo'ys"k.k fd;k x;k ftlls irk pyk fd jksxxzLr ikS/ks
esa dbZ HkkSfrd&tSojklk;fud ,oa 'kjhj jpuk esa ifjorZu
gks tkrs gSaA jksxxzLr ikS/ks esa tgk¡ izdk'k la'ys"k.k dh
nj de gqbZ ogha ok"iksRltZu ,oa LVksesVk dk izokgdRo
Hkh de gksrk x;kA fo"kk.kq us ikS/k dh ty mi;ksx
{kerk dks Hkh de dj fn;kA chekj ifRr;ksa esa DyksjksfQy
dh ek=k ?kV x;hA LoLFk iRrh dh rqyuk esa jksxxzLr

Physiological, biochemical and anatomical
changes in papaya as induced by leaf curl
virus (PaLCuV) infection
It was found that leaf curl virus infection reduced
the water use efficiency gradually from early stage
to later stage. Infected leaves had reduced
chlorophyll content. Leaves of infected plants
showed proline concentration enhancement to the
tune of 34.15 per cent compared to healthy. The
net photosynthetic rate of infected leaves decreased
at later stage of infection. Transpiration rate (E)
and stomatal conductance (gs) of infected leaves
increased slightly at early stage (2-3 week) of
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iRrh esa izksyhu dh laknzrk 34-15 izfr'kr c<+ x;hA iRrh
dh e/; f'kjk dks LdSfuax bysDVªku ekbØksLdksi }kjk
fo'ys"k.k djus ij irk pyk fd jksxxzLr iRrh esa <hys
Ård Fks] osuy {ks= esa varj Fkk] lkFk gh Vªkbdkse
vuqifLFkr Fks] cfYd irys js'ks dh Hkk¡fr lajpuk,a Ikk;h
x;h ¼fp= 19½A

vk¡oyk ¼,Ecfydk vkSfQflusfyl xVZu-½

tuu nzO; ewY;kadu

e/; izns'k ls ,df=r vk¡oyk ds iUnzg vfHkxeuksa dk
mit ,oa xq.koRrk gsrq ewY;kadu fd;k x;kA lcls
T;knk mit ¼55-10 fdxzk izfr isM+½ vfHkxeu lh-vkbZ-
,l-,p- ,&33 rnqijkUr lh-vkbZ-,l-,p- ,&31 ,oa lh-
vkbZ-,l-,p- ,&3 esa ik;h x;h ¼40-10 fdxzk izfr isM+½A
vfHkxeu lh-vkbZ-,l-,p- ,&19] lh-vkbZ-,l-,p- ,&27]
lh-vkbZ-,l-,p- ,&33 ,oa tk¡p fdLe ujsUnz vk¡oyk&7
ds Qyksa dk otu 30 xzke ls vf/kd ik;k x;kA lcls
vf/kd ,LdkfcZd ,flM ¼410-13 fexzk izfr xzke xwnk½]
vfHkxeu lh-vkbZ-,l-,p- ,&37 rnqijkUr lh-vkbZ-,l-
,p- ,&31 ¼418-12 fexzk izfr xzke½ esa ik;h x;hA lcls
vf/kd ikyhfQuky dh ek=k ¼1-71 xzke Vh-,-bZ- izfr
100 xzke½ vfHkxeu lh-vkbZ-,l-,p- ,&31 esa ik;h
x;hA lcls vf/kd ,UVhvkDlhMsaV ¼235-76 fexzk izfr
100 xzke½]  lh-vkbZ-,l-,p- ,&33 esa] mlds i'pkr lh-
vkbZ-,l-,p- ,&15 ¼226-0 fexzk izfr 100 xzke½ esa ik;h
x;hA

infection, but decreased from the 4 th week of
infection. The leaf midrib analysis at 2000X
magnification (SEM) revealed that in healthy leaf
the cells were normal in appearance with smooth,
flaccid and intact veinal structure as compared to
infected leaf midrib which showed a coarse
structure with loosened tissue and gaps found in
the veinal area (Fig. 19).

AONLA (Emblica officinalis Gaertn.)

Germplasm evaluation

Fifteen accessions collected from Madhya Pradesh
were evaluated for yield and quality. Highest fruit
yield (55.10 kg/tree) was recorded in accession
CISH A-33 followed by CISH A-31 and CISH A-3
(40.10 kg/tree each) while minimum yield (9.10 kg/
tree) was recorded in cv. NA-6. The accessions,
CISH A-19, CISH A-27, CISH A-33 and check cv.
NA-7 recorded higher fruit weight (> 30.0 g).
Highest ascorbic acid content (490.13 mg/100 g
pulp) was recorded in accessions CISH A-33
followed by CISH A-31 (418.12 mg/100 g). Highest
polyphenols content (1.71 g TAE/100 g) was
recorded in accession CISH A-33 followed by CISH
A-31. The antioxidant activity (FRAP) ranged from
105.12 to 235.76 mg/100 g among the different
accessions with highest (235.76 mg/100 g) in
accession CISH A-33 followed by CISH A-15 (226.08
mg/100 g).

fp= 19- LoLFk iRrh ¼A½ ,oa i.kZdqapu jksx ls laØfer iRrh ¼G½ dk ,lbZ,e fo'ys"k.k
Fig. 19. Comparative SEM analysis of controlled healthy papaya leaf (A) with leaf curl disease infected papaya leaf (G)
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csy ¼bZxy ekesZyksl dksfj;k½

tuunzO; dk ewY;kadu

csy ds NRrhl vfHkxeuksa esa ckjg vfHkxeuksa esa Qyr
izkIr gqbZ ,oa Qyksa dks HkkSfrd ,oa jklk;fud xq.koRrk
gsrq tk¡pk x;kA tk¡p mijkUr fofHkUu HkkSfrd xq.kksa dh
jsat tSls Qy otu ¼0-88&2-55 fdxzk½] vkdkj ¼xksy ls
v.Mkdkj½] Qyksa dh Å¡pkbZ ¼9-76&17-62 lseh-½] Qyksa
dk O;kl ¼33-18&58-12 lseh½] Qyksa esa chtksa dh FkSyh
¼11-00&15-43½] Qy ds ckgjh dop dk otu ¼0-24&0-
58 fdxzk½] ckg~; dop dh eksVkbZ ¼1-43&4-60 feeh½]
chtksa dh la[;k ¼67-33&115-33½] chtksa dk otu ¼3-
86&14-60 xzke½ ,oa mit ¼7-28&28-05 fdxzk izfr isM+½
esa varj ik;k x;kA Qyksa esa jlk;fud la/kj dh jsat
tSls xwns dk otu ¼0-51&0-92 fdxzk½] laiw.kZ ?kqyu'khy
Bksl- ¼33-46&42-45 ofczDl½] vEyrk ¼0-39&0-57 izfr'kr½]
foVkfeu ^lh^ ¼8-47&18-49 fexzk izfr 100 xzke½] dqy
'kdZjk ¼13-72&22-53 izfr'kr½] vipk;h 'kdZjk ¼7-43&
10-74 izfr'kr½] vuqipk;h 'kdZjk ¼8-29&15-11 izfr'kr½]
dqy dkSjksfVuk;M~l ¼1-64&2-79 fexzk izfr 100 xzke½
,oa VSfuu ¼2-22&3-79 izfr'kr½ rd ik;s x;sA

chtw csy ds ikS/kksa dk ewY;kadu

csy ds 125 chtw ikS/ks dk ewY;kadu fd;k x;kA ftuesa
ikS/kksa dh yackbZ ¼2-90&7-80 eh½] ikS/ks dh eksVkbZ ¼15&65
lseh½] iwjc if'pe ikS/kksa dk QSyko ¼1-7&7-1 eh½] mRrj
nf{k.k QSyko ¼1-1&6-4 eh½ ,oa ikS/kksa dh mit ¼10&51
fdxzk izfr isM+½ esa fofHkUurk ik;h x;hA Qyksa dh
HkkSfrd xq.koRrk okys dkjdksa dh jsat tSls Qyksa ds
otu ¼1-57&4-25 fdxzk½] Qyksa dh Å¡pkbZ ¼7-83&
14-43 lseh½ ,oa Qyksa ds O;kl ¼31-16&46-33 lseh½
esa fHkUurk ik;h x;hA Qyksa ds jklk;fud ?kVd
tSls laiw.kZ ?kqyu'khy Bksl ¼32-2&38-96 ofczDl½] dqy
'kdZjk ¼12-13&18-51 izfr'kr½ ,oa vipk;h 'kdZjk
¼6-18&9-23 izfr'kr½ fofHkUu cht vfHkxeuksa esa ik;h
x;hA

tkequ ¼lhthft;e dqfeukbZ Ldhy½

lh-vkbZ-,l-,p- ts&37 dh yackbZ lcls T;knk ¼4-75

eh½ tcfd lh-vkbZ-,l-,p- ts&42 lcls de ¼3-5 eh½

ekih x;hA iwjc if'pe esa N=d dk QSyko 3-08&6-20

eh rFkk mRrj&nf{k.k esa 3-00&7-15 eh- ekik x;kA nks

xk¡B ds e/; vf/kdkf/kd yackbZ vfHkxeu lh-vkbZ-,l-

,p-  ts&34 ¼7-6 lseh½ ,oa lcls de xksek fiz;adk esa

BAEL (Aegle marmelos Correa)

Germplasm evaluation

Thirty-six accessions were multiplied through
vegetative propagation and planted in the field
gene bank for evaluation. Twelve accessions came
to fruiting and fruits were analyzed for physico-
chemical parameters. The ranges in different
parameters among the different accessions were
fruit weight (0.88-2.55 kg), shape (round to oblong),
fruit length (9.76-17.62 cm), fruit circumference
(33.18-58.12 cm), number of seed sacs (11.00-15.43),
shell weight (0.24-0.58 kg), shell thickness (1.43-4.60
mm), number of seeds (67.33-115.33), seed weight
(3.86-14.60 g), pulp weight (0.51-0.92 kg), fruit yield
(7.28-28.05 kg/plant), TSS (33.46-42.45 °B), titratable
acidity (0.39-0.57%), ascorbic acid (8.47-18.49 mg/
100 g pulp), total sugar (13.72-22.53%), reducing
sugars (7.43-10.74%), non-reducing sugars (8.29-
15.11%), total carotenoids (1.64-2.79 mg/100 g pulp)
and tannins (2.22-3.79%).

Evaluation of seedlings

A total number of 125 seedlings raised from
promising bael accessions were planted during the
year 2003. The plant height varied from 2.90-7.80
m, girth from 15-65 cm, plant spread from 1.7-7.1
m (E-W) and 1.1-6.4 m (N-S) and fruit yield from
10-51 kg/plant. The fruit weight varied from 1.57-
4.25 kg along with length (7.83-14.43 cm) and fruit
circumference (31.16-46.33 cm). The biochemical
parameters like TSS (32.2-38.96 °B), total sugar
(12.13-18.51%) and reducing sugars (6.18-9.23%)
varied among the different seedlings.

JAMUN (Syzygium cumini Skeels)

Maximum plant height was recorded in CISH J–37
(4.75 m) and minimum in CISH J–42 (3.50 m). The
tree canopy in E-W and N-S direction was recorded
in the range of 3.08–6.20 m and 3.00–7.15 m,
respectively. The maximum internodal length was
estimated in accession CISH J–34 (7.6 cm) while the
minimum internodal length was recorded in Goma
Prianka (5.40 cm). The data on physico-chemical
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¼5-4 lseh½ ekih x;hA lh-vkbZ-,l-,p- ts&37 esa lokZf/kd
Qy otu ¼23 xzke½] lokZf/kd Qy yackbZ lh-vkbZ-,l-
,p- ts&576 ¼4-3 lseh½] lokZf/kd Qy pkSM+kbZ ¼2-90
lseh½ lh-vkbZ-,l-,p- ts&37 esa ik;h x;hA lh-vkbZ-,l-
,p- ts&42 esa lokZf/kd xwnk ¼98-76 izfr'kr½ ik;k
x;kA lh-vkbZ-,l-,p- ts&36 esa lcls de xqByh Hkkj
ik;k x;k ¼1-70 xzke½A lokZf/kd xqByh Hkkj lh-vkbZ-
,l-,p- ts&35 ¼2-5 xzke½ ik;k x;kA lh-vkbZ-,l-,p-
ts&37 esa lokZf/kd xwnk otu ,oa xwnk lkexzh ik;h
x;hA ¼21-25 xzke ,oa 92-39 izfr'kr½A lokZf/kd Vh,l,l
lh-vkbZ-,l-,p- ts&37 esa ¼16 ofczDl½ ik;k x;kA
lokZf/kd mit lh-vkbZ-,l-,p- ts&37 ,oa 35 ¼55 ,oa
49-49 fdxzk- izfr isM+ Øe'k%½ izkIr gq;hA

attributes revealed that highest fruit weight was in
CISH J–37 (23.0 g). CISH J–576 (4.30 cm) produced
the maximum fruit length, whereas, maximum fruit
breadth was observed in CISH J–37 (2.90 cm). The
fruit size ranged from 4.97 to 11.89 cm while the
length:breadth ratio of the fruit varied in the range
of 1.24 to 1.76 among different accessions/varieties.
Seedless accession CISH J–42 showed highest pulp
content (98.76%). The minimum seed weight was
noticed in CISH J–36 (1.70 g), whereas, maximum
seed weight was recorded in CISH J–35 (2.50 g).
The pulp weight (5.79–21.25 g) and pulp content
(79.16–92.39%) also varied. The maximum pulp
weight and pulp content was noticed in CISH J–37
(21.25 g and 92.39%, respectively). The maximum
TSS was recorded in CISH J–37 (16.00 °B). The
maximum fruit yield was estimated in CISH J–37
and CISH J–35 (55.0 and 49.49 kg/plant,
respectively).
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Qly mRiknu
Crop Production

Mango (Mangifera indica l.)

Studies on interception of solar radiation in
mango

Light interception was measured in six commercial
varieties of mango viz., Langra, Lucknow Safeda,
Bombay Green, Dashehari, Mallika and Amrapali.
Direct solar radiation reaching to the bottom of
trees was found to vary from 13.61–48.72 per cent
whereas, diffused solar radiation reaching to the
bottom of trees was 18.14–40.04 per cent of the total
solar radiation available above the trees in all the
six cultivars. Leaf area index (LAI) of trees varied
from 0.199–2.376.

Integrated plant nutrient management

Higher fruit yield (5.04 t/ha) of mango cv.
Dashehari was recorded in the treatment NPK +
Zn, Cu, Mn, B (50% soil + 50% foliar application)
over control (2.50 t/ha) during off year. Ascorbic
acid content in the fruits ranged from 29.46-37.03
mg/100 g in different treatments. The treatments
incorporating micronutrients recorded significantly
higher ascorbic acid content in the pulp over control.
Significant positive effect on available N, P and K
content over control on surface soil (0-25 cm) was
recorded in all the treatments which ranged from
67.7-89.6, 19.0-24.9 and 120.4-183.6 ppm,
respectively. DTPA extractable Mn, Zn and Cu
contents in the surface soil increased significantly.
Nutrients in the soil ranged from 10.8-16.28, 1.06-
1.75, 3.61-6.51 ppm, respectively. Higher Cu content
(6.51 ppm) was found in the treatment NPK + FYM
+ Zn, Cu, Mn, B (soil application) whereas, highest
buildup of Zn and Mn was recorded in NPK + Zn,
Cu. B (soil application) and NPK + Zn, Cu, Mn, B
(soil application), respectively. The leaf tissue
analysis showed significant increase in Zn, Cu and

vke ¼eSathQsjk bafMdk ,y-½

vke esa lkSj fofdj.k dk v/;;u

vr% O;kikfjd nf̀"V ls egRoiw.kZ vke dh N% iztkfr;ksa
¼yaxM+k] y[kuÅ lQsnk] ckEcsxzhu] n'kgjh] efYydk ,oa
vkezikyh½ ds isM+ksa esa lkSj fofdj.k ds Lrj dks uoEcj
2015 ls ekpZ 2016 rd ekik x;kA bu isM+ksa dh Åijh
lrg ij iM+us okys dqy lkSj fofdj.k dk dsoy
13-61&48-72 izfr'kr lh/kk lkSj fofdj.k ,oa 18-14&40-
04 izfr”kr folfjr lkSj fofdj.k isM+ ds uhps tehu dh
lrg ij miyC/k FkkA isM+ksa dh iRrh {ks= lwpdkad
0-199&2-376 ik;k x;kA

lesfdr ikS/k iks"k.k izca/ku

vQyr o"kZ ds nkSjku ,u-ih-ds- $ ftad] d‚ij] eSaxuht
,oa cksjkWu ¼50 izfr”kr ènk mipkj $ 50 izfr'kr i.kÊ;
fNM+dko½ ls vfèkdre mit ¼5-04 Vu izfr isM+½ çkIr
gq;h tks fd ekud mipkj ¼2-50 Vu izfr gsDVs;j½ dh
rqyuk esa vfèkd FkhA fofHkUu mipkjksa ls Qyksa esa ,LdkfcZd
vEy dh ek=k 29-46 ,oa 37-03  fexzk izfr 100 xzke ds
chp jghA lw{e iks"kd rRoksa ls ;qä mipkjksa ls Qyksa esa
,LdkfcZd vEy dh ek=k esa mYys[kuh; of̀) ntZ dh
x;h vkSj mldh vfèkdre ek=k lw{e iks"kd rRoksa ds
i.kÊ; fNM+dko ds QyLo:i çkIr gqbZA ènk dh Åijh
lrg ¼0&25 lseh½ esa u=tu] QkLQksjl ,oa iksVSf'k;e
dh miyCèk ek=k ij lHkh mipkjksa dk ldkjkRed çHkko
ns[kk x;k rFkk lHkh mipkjksa esa budh ek=k Øe'k% 67-
7 & 89-6] 19-0 & 24-9 ,oa 120-4 & 183-6 ih-ih-,e-
ik;h x;hA ènk esa Mh-Vh-ih-,- mRd"kZ.kh; eSaxuht]
ftad ,oa d‚ij dh ek=k esa mYys[kuh; of̀) ik;h
x;hA budh ek=k Øe'k% 10-8&16-28] 1-06&1-75]
3-61&6-51 ih-ih-,e- fjdkMZ dh x;hA d‚ij dh vfèkdre
ek=k ¼6-51 ih-ih-,e-½ ,u-ih-ds- $ xkscj dh [kkn $
eSaxuht] ftad]  d‚ij ,oa  cksjkWu ¼ènk mipkj½ esa rFkk
ftad ,oa eSaxuht dh vfèkdre ek=k Øe'k% ,u-ih-ds-
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B concentration which ranged from 24.67-40.67,
23.00-45.33 and 15.30-47.43 ppm, respectively,
across various treatments. Higher concentration
was recorded in the treatment NPK + Zn, Cu, Mn,
B (100% foliar spray) or NPK + Zn, Cu, Mn, B (50%
foliar and 50% soil application). Foliar application
of Zn, Cu and B was found to be a better option for
maintaining higher leaf nutrient status vis-a-vis
better nutrient use efficiency. Application of NPK
maintained higher concentration in the leaf but the
effect of the treatments was non-signifiant. Fe and
Mn concentration in the leaf was in the optimum
range and the treatments did not record any
significant response.

Appraisal of some soil properties in Mallika
orchard

Undisturbed core soil samples were collected at six
vertical depths of 0-60 cm with interval of 10 cm
both in basin and interspaces to study some soil
properties in Mallika mango grown over 20 years.
Water holding capacities of 19.56-21.02 per cent and
porosity of 35.18-44.35 per cent were estimated
across depths and spaces. A range of 0.3-4.94, 0.26-
8.18, 2.52-11.62 and 1.46-9.32 mg/ha Zn, Cu, Mn
and Fe was observed across depths and spaces.
Highest value of soil organic carbon (SOC) was
recorded as 0.64 per cent and lowest as 0.19 per
cent across different spaces. Similarly, highest and
lowest N, P and K were 172.7-120.4, 29.0-5.47 and
178-111.2 mg/kg, respectively. SOC and N contents
were slightly higher in the interspaces because of
the presence of grasses, leaf litter fall, etc. A range
of 2.11-14.85 and 1.63-15.16 kg/ha Zn stock was
calculated in both basin and interspaces. Similarly,
2.77-28.19, 14.49-41.33 and 10.49-26.35 kg/ha Cu,
Mn and Fe stock was recorded in basin while in
case of interspaces, the corresponding values were
1.74-20.36,13.34-35.18 and 9.16-20.29 kg/ha,
respectively (Fig. 20).

$ ftad]  d‚ij]  cksjkWu ¼ènk mipkj½ ,oa ,u-ih-ds- $
ftad]  d‚ij] eSaxuht] cksjkWu ¼ènk mipkj½ esa ntZ dh
x;hA ifÙk;ksa esa ftad] d‚ij ,oa cksjkWu dh ek=k esa lHkh
mipkjksa }kjk ekud mipkj dh rqyuk esa mYys[kuh;
of̀) ikbZ x;hA fofHkUu mipkjksa ds QyLo:i ifÙk;ksa esa
mudh lkaærk Øe'k% 24-67 & 40-67] 23-00 & 45-33
rFkk 15-30 & 47-43 ih-ih-,e- ikbZ x;hA bu iks"kd
rRoksa dh vfèkdre lkaærk ,u-ih-ds- $ ftad] d‚ij]
eSaxuht] cksjkWu ¼100 izfr”kr i.kÊ; fNM+dko½ vFkok
,u-ih-ds- $ ftad] d‚ij] eSaxuht] cksjkWu ¼50 izfr”kr
ènk mipkj $ 50 izfr”kr i.kÊ; fNM+dko½ esa ns[kh
x;hA ftad]  d‚ij] cksjkWu dk i.kÊ; fNM+dko ènk
mipkj dh rqyuk esa vfèkd çHkko'kkyh ik;k x;kA

efYydk ds ckx esa e`nk ds xq.kksa dk v/;;u

chl o’kZ iqjkus efYydk ds ckx ls 0&60 lseh dh
xgjkbZ esas 10 lseh ds varjky ls ènk dk uewuk fy;k
x;k vkSj ènk esa ikuh ds /kkj.k djus dh {kerk 19-
56&21-02 izfr”kr ,oa ja/kzrk 35-18&44-35 izfr”kr ik;h
x;kA ènk esa ftad] dkWij] eSxuht vkSj yksgs dh ek=k
Øe”k% 0-3&4-94] 0-26&8-18] 2-52&11-62 vkSj 1-46&
9-32 fexzk izfr gsDVs;j ik;k x;kA lokZf/kd eǹk
dkcZfud dkcZu dk eku 0-64 izfr”kr rFkk U;wure 0-19
izfr”kr fofHkUu nwjh ds Lrj ij ntZ fd;k x;kA mlh
izdkj vf/kdre ,oa U;wure u=tu] QkLQksjl ,oa
iksVk”k dh ek=k Øe”k% 172-7&120-4] 29-0&5-47 vkSj
178-0&111-2 fexzk izfr fdxzk ntZ fd;k x;kA ènk
dkcZfud dkcZu ,oa u=tu dh ek=k isM+ ds vUrLFkkZu
esa ?kkl ,oa fxjh gqbZ ifRr;ksa ds dkj.k FkksM+k vf/kd
ik;k x;kA Fkkys ,oa isM+ ds vUrLFkkZu ftad dh ek=k
Øe”k% 2-11&14-85 vkSj 1-63&15-16 fdxzk izfr gsDVs;j
ntZ fd;k x;kA blh izdkj 2-77&28-19] 14-49&41-33
,oa 10-49&26-35 fdxzk izfr gsDVs;j dkWij] eSxuht ,oa
yksgk Øe”k% Fkkyksa esa tcfd 1-74&20-36] 13-34&35-18
vkSj 9-16&20-29 fdxzk izfr gsDVs;j vUrZLFkku ij ik;k
x;k ¼fp= 20½A
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Mango based cropping systems
Various intercrops, viz., vegetables, tuber crops,
seed spices, ornamental, flower, medicinal and
aromatic crops were evaluated for their
performance in association with fully grown trees
of mango cv. Dashehari. The performance of crops

vke vk/kkfjr Qly pØ

n'kgjh vke ds ckx esa fofHkUu var% Qlyksa ;Fkk
lfCt;ka] danh; elkys] 'kksHkkdkjh] iq"ih;] vkS"kèkh; ,oa
lxaèk Qlyksa dks mxkdj ykHk dk vkadyu fd;k x;kA
bu Qlyksa esa ls dqN var% Qlysa tSls QuZ ¼usÝksysfil

fp= 20- vke dh iztkfr efYydk esa lw{e iks"kd rRoksa dk Hk.Mkj
Fig. 20. Micronutrient stock in mango cv. Mallika

Vîwcjkslk½] 'krkojh ¼,Lijsxl jsfleksll½ ,oa fxuh
?kkl ¼iSfude eSfDlee½ vU; Qlyksa dh vis{kk csgrj
ik;h x;h tcfd vU; Qlysa tSls ftehdan ¼,ekQkZsQSyl
I;ksuhQksfy;l½] gYnh ¼dqjdqek ykaxk½] vke gYnh
¼dqjdqek vekMk½] ';kek gYnh ¼dqjdqek dsflvk½ mit
,oa ykHk dh –f"V ls mruh vPNh ugha jgha gkykafd
ikSèkksa dh of̀) iw.kZ larks"ktud jghA vU; Qlysa tSls
lkSaQ] esFkh] dykSath] èkfu;k] vtokbu ¼elkysokyh½(
vnj[k] I;kt] yglqu] iqnhuk ¼esaFkky feaV½] LVªkcsjh]
iRrkxksHkh] QwyxksHkh] LçkmfVax czksdyh] LikbMj fyyh]
xsank] vjoh fofHkUu dkj.kksa ls vPNh ikSèk of̀) ,oa mit
ugha ns ldhA vr% ;s Qlysa vke ds iqjkus ckxksa esa
mxkus ds fy;s ykHkçn ugha ik;h x;haA vke ds ckxksasa esa
QuZ mxkdj çfr gsDVs;j 8]55]000 rd ifRr;k¡ çkIr
dh tk ldrh gSaA ftehdan ,oa 'krkojh ls 7-6 Vu çfr

like fern (Nephrolepis tuberosa), shatavari (Asparagus
racemosus) and guinea grass (Panicum maximum)
were found optimum in terms of productivity.
Performance of crops like elephant’s foot yam
(Amorphophallus sp.), turmeric (Curcuma longa),
mango ginger (Curcuma amada), black turmeric
(Curcuma caesia) in terms of yield was poor, though
growth was quite satisfactory. The crops like seed
spices namely fennel (Foeniculum vulgare), fenugreek
(Trigonella sp.), nigella/kalaunji (Nigella sativa),
coriander (Coriandrum sativum), ajowain
(Trachyspermum ammi) and other crops like ginger,
onion, garlic, menthol mint, strawberry, cabbage,
cauliflower, sprouting broccoli, spiderlily,
marigold, colocasia failed to make proper growth
and did not give any economical yield in association
with mango trees. Fern (Nephrolepis tuberosa)
produced 8,55,000 leaves per ha while elephant’s
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foot yam/zimikand and shatavari yielded 7.6
tonnes/ha and 5.7 tonnes/ha of corms and tuberous
roots, respectively. Mango yield during the year
was very poor due to off year, it ranged from 1.75
to 9.60 kg/tree in different treatments. Fruit size
ranging from 154.25 to 276 g/fruit did not show
any significant variation among treatments. Trees
with very few fruits had larger fruit size. TSS,
acidity and vitamin C content of fruits ranged in
between 16.2 to 22.5 ºB, 0.09 to 0.141 per cent and
14.37 to 24.43 g/100 g pulp, respectively. Fern was
found to be the most compatible crop with mango
in the orchard.

Fertigation scheduling in mango cv.
Dashehari
Highest fruit yield (80.4 kg/tree) was recorded
under 100% RDF treatment. Fruit quality
parameters did not show any significant difference
due to various treatments. A range of 29.76 to 34.86
mg/100 g ascorbic acid content was recorded. TSS
and acidity of fruits remained unaffected.
Significant differences in soil nutrients were inferred
between depths (upper 0-30 cm and 30-60 cm).
There was no significant effect of treatments on leaf
tissues. Estimated reference ET0 varied from 0.91
to 7.66 mm/day during January to December, 2015.
Both maximum and minimum values during
January-March period was higher in 2016 as
compared to 2015 fruiting season. Month wise
distribution of ETo during January to March
indicated higher evaporation and dry situation in
2016 than 2015 (Fig. 21 & 22). The water use
efficiency was estimated and a range of 6.55 -12.56
kg/m3 of water were recorded in drip fertigated
treatments while control plot had 9.28 kg/m3 of
water (Fig. 23).

Soil enzymatic activity in rejuvenated
orchard
Soil biological health in newly rejuvenated mango
(cv. Dashehari) orchard under three plant spacings
viz. 2.5 × 2.5 m, 2.5 × 5.0 m and 5.0 × 5.0 m were
measured through dehydrogenases (DHA) and
fluorescein diacetate activities (FDA). Mean
dehydrogenase and fluorescein diacetate activities
were measured as 0.93, 0.99, 1.17 µg TPF/g/hr and
448, 553, 873 mg fluorescin/kg/hr, respectively, in
three densities. Soils in widely spaced planting
showed higher enzymatic activity.

gsDVs;j ,oa 5-7 Vu çfr gsDVs;j rd ?kudan ;k danh;
tM+ksa dh mit çkIr gqbZA ;g o"kZ vke ds fy;s vuqdwy
o"kZ u gksus ds dkj.k vke ds Qyksa dk mRiknu dkQh
fujk'kktud jgkA fofHkUu var%Qlyksa ds lkFk vke dk
mRiknu 1-75 ls ysdj 9-6 fdxzk izfr o{̀k nt+Z fd;k
x;kA fofHkUu var%Qlyksa ds dkj.k Qyksa ds vkdkj tks
fd 154-25 ls ysdj 276 xzke rd Fkk] ij dksbZ [kkl
vlj ugha fn[kkA Qyksa esa laiw.kZ ?kqyu'khy Bksl 16-2 ls
22-5 0fczDl] vEyrk 0-09 ls 0-141 çfr'kr ,oa foVkfeu
lh 14-37 ls 24-43 fexzk izfr 100 xzke xwnk ik;h x;hA
ykHk dh –f"V ls QuZ lcls ykHkdkjh ik;k x;kA

n'kgjh vke esa QVhZxs'ku dk flM~;wfyax

n”kgjh esa lokZf/kd ¼80-4 fdxzk izfr isM+½ mit 100
izfr”kr vkj- Mh- ,Q- mipkj ls izkIr fd;k x;k ijUrq
Qy dh xq.koRrk ij dksbZ izHkko ugha iM+kA Qy esa
,LdkfcZd vEy dh ek=k 29-76 ls 34-86 fexzk izfr 100
xzke Qy esa izkIr gqvkA ènk ds 0&30 lseh ,oa 30&60
lseh xgjkbZ esa iks’kd rRoksa dh ek=k vf/kd ik;h x;hA
iRrh Ård ij mipkj dk dksbZ izHkko ugha ik;k x;kA
bl nkSjku vuqekfur bZVh

0
 0-91 ls 7-66 feeh izfr fnu

tuojh ls tqykbZ 2015 rd ik;k x;kA 2015 dh rqyuk
esa 2016 esa vf/kd ,oa de nksuksa gh n'kk esa ok"iksRltZu
lokZf/kd jgkA vafre rhu ekg ¼tuojh&ekpZ½ ds nkSjku
;g vf/kd ntZ fd;k x;k ¼fp= 21 ,oa 22½A bZVh

0
 dk

ekfld vk/kkj ij fo”ys’k.k djus ij ik;k x;k fd
tuojh&ekpZ ds ekg esa ok’iksRltZu ,oa lw[kk 2016 esa
2015 dh rqyuk esa vf/kd ntZ fd;k x;kA bl nkSjku
Vid flapkbZ i)fr esa ty mi;ksx {kerk 6-55 &12-56
fdxzk izfr eh3] fu;af=r dh rqyuk esa vf/kd ik;k x;k
¼fp= 23½A

th.kkZs)kfjr vke ds ckx esa ,Utkbe dh

lfØ;rk

vke ds u;s th.kksZ)kfjr fd;s x;s ckx esa ,Utkbe dh
lfØ;rk ds v/;;u ls irk pyk fd n”kgjh vke ds
l?ku ckx 2-5 x 2-5] 2-5 x 5-0 ,oa 5 x 5 ehVj dh nwjh
dh ènk esa Mh-,p-,- ,oa ,Q-Mh-,- dk vkSlr 0-93] 0-99]
1-17 ekbØksxzke Vh-ih-,Q izfr xzke izfr ?kaVk ,oa 448]
553] 873 fexzk] ¶yksjsflu izfr fdxzk- izfr ?kaVk] Øe”k%
Mh-,p-,- ,oa ,Q-Mh-,- ntZ fd;k x;kA
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fp= 21- vke ds ckx esa ok"iu&ok"iksRltZu dh fHkUurk ¼tuojh&fnlEcj] 2015 vkSj tuojh&ekpZ] 2016½
Fig. 21. Variations in reference evapotranspiration in mango orchard (Jan-Dec, 2015 and Jan-March, 2016)

fp= 22- 2015 vkSj 2016 o"kZ ds nkSjku ok"iu&ok"iksRltZu dh nj esa fHkUurk
Fig. 22. Differences in reference ET during 2015 and 2016

fp= 23- vke dh n'kgjh iztkfr esa QVhZxs'ku i)fr esa ty mi;ksx {kerk
Fig. 23.  Water use efficiency in mango cv. Dashehari under different fertigation system
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Cost effective package of practices for
organic production of mango cv. Mallika

Yield and fruit quality
Significant increase in fruit yield and fruit quality
was observed with application of different
treatments. Highest fruit yield (160.30 kg/tree) was
recorded with application of biodynamic compost
(30 kg/tree) + bio-enhancers (CPP 100 g, BD – 500
and BD- 501 as soil and foliar spray) and minimum
(88.46 kg/tree) with 1000 g N P K/tree.
Observations on average fruit weight, diameter and
length varied non-significantly. Highest TSS (26.36
0Brix) and total caretonoids (6.40 mg/100 g) were
also recorded with biodynamic compost (30 kg/
tree) + bio-enhancers (CPP 100 g, BD–500 and BD-
501 as soil and foliar spray). Observations on titrable
acidity varied non significantly.

vke dh iztkfr efYydk ds tSfod mRiknu

dh fdQk;rh i)fr

mit ,ao Qy xq.koRrk

30 fdxzk ck;ksMk;ufed dEiksLV $ tSfod fu;ked

lh-ih-ih- 100 xzk-] ch-Mh-&500 ,oa ch-Mh-&501 ds ènk

,oa i.khZ; iz;ksx ls mRiknu ¼160-30 fdxzk izfr isM+½]

xq.koRrk esa lq/kkj] laiw.kZ ?kqyu”khy Bksl ¼26-36 0fczDl½]

dqy dSjksfVuk;M ¼6-4 fe-xzk izfr 100 xzke½] ,Q- vkj-

,- ih- ¼74-98 izfr”kr½ ,oa Mh- ih- ih- ,p- ¼76-82

izfr'kr½ vf/kdre ik;k x;k ¼fp= 24½A

fp= 24- vke dh efYydk iztkfr esa Qy dh mit ,oa xq.koRrk ij fofHkUu dkcZfud buiqV dk izHkko
Fig. 24. Response of different organic inputs on yield and fruit quality of mango cv. Mallika

vkfFkZd fo'ys"k.k

chl fdxzk uhe dh [kyh ,oa 20 fdxzk xkscj dh [kkn]
250 xzk- QkLQsV lkyqcykbftax thok.kq dh [kkn ds
iz;ksx ij vf/kdre mRiknu ykxr ¼:- 59013-181 izfr
gsDVs;j½ vk¡dh x;hA tcfd 30 fdxzk ck;ksMk;ufed
dEiksLV izfr o{̀k $ tSfod fu;ked ¼lh-ih-ih- 100
xzke] ch-Mh-&500 ,oa ch-Mh-&501½ ds ènk ,oa i.khZ;
iz;ksx ls vf/kdre mRiknu ¼16-03 Vu izfr gsDVs;j½]
vf/kdre mRikndrk ¼0-51 fdxzk izfr :i;s½] dqy “kq)
izfrQy ¼:- 128857-86 izfr gsDVs;j½ ,oa ykHk ykxr
vuqikr ¼5%10½ vk¡dyu fd;k x;kA

Economic analysis

The production cost (Rs. 59013.18 /ha) recorded

higher with the application of neem cake +

farmyard manure (20 kg each/tree) + Azotobacter +

PSB (108 cfu/g). Higher production of 16030 kg fruit/

ha, total production value (Rs. 16.03 t/ha),

productivity 0.51 kg/Rs., net return Rs. 128857.86/

ha and benefit cost ratio (5:10) was worked out with

application of biodynamic compost (30 kg/tree) +

bio-enhancers (CPP 100 g, BD–500 and BD-501 as

soil and foliar spray).
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Insect pest management
Observations were recorded before and 3, 7, 15, 20
and 25 days after spray of bio pesticides (DAS).
The hopper count was taken in three panicles from
each direction of a tree and expressed as number
of hopper/panicle. Before spray the hopper
population was found between 0.3-6.5 hopper/
panicle. After 3 days of spraying there was reduction
in hopper population ranging between 0-1 hopper/
panicle. At 25 days after spray, low hopper
population was observed. Powdery mildew could
be managed with spraying of BD - 501 and 0.2 per
cent wettable sulphur (Fig. 25).

dhV ,oa jksx izca/ku

 Hkquxk dh la[;k dk vk¡dyu tSfod dhVuk”kd fNM+dko
ds igys ,oa ckn esa 3] 7] 15] 20 ,oa 25 fnuksa ds varjky
ij fd;k x;kA Hkquxk dhV dh la[;k ds vk¡dyu ds
fy, o{̀k ds pkjksa fn”kkvksa ls rhu&rhu ckSj ij fxurh
dh x;hA Hkquxk dh la[;k 0-3 ls 6-5 izfr ckSj ik;h
x;hA tSfod dhVuk”kd ds fNM+dko ds 3 fnu mijkar
budh la[;k 0 ls 1 izfr ckSj ik;h x;hA 25 fnuksa ds
ckn budh la[;k esa vf/kd fxjkoV ik;h x;hA vke ds
[kjkZ jksx dk izca/ku ch-Mh-&501 ,oa 0-2 izfr”kr ?kqyu”khy
xa/kd ds fNM+dko ls fd;k tk ldrk gS ¼fp= 25½A

fp= 25- fNM+dko ds iwoZ ,oa ckn esa vke ds isM+ esa vkSlr Hkquxk dhVksa dh la[;k
Fig. 25. Mean mango hopper population in experimental trees before and after spray

iz{ks= ij mRikfnr tSo fu;kedksa dk lw{e
tSfod fo'ys"k.k

iapxO; ¼62-5 x 108 lh-,Q-;w- izfr feyh½] thokèr
¼32-4 x 108 lh-,Q-;w- izfr feyh½ ,oa ck;ksMk;ufed
rjy dhVuk”kh ¼22-73 x 108 lh-,Q-;w- izfr feyh½ esa
thok.kqvksa dh la[;k vf/kd ik;h x;hA ck;ksMk;ufed
dhVuk”kh esa L;wMkseksukl ¼3-28 x 108 lh-,Q-;w- izfr
feyh vf/kdre fo”ysf’kr dh x;hA u=tu fLFkjhdkjd
thok.kqvksa dh la[;k thokèr esa lcls vf/kd ¼75-1 x
106 lh-,Q-;w- izfr feyh½ ik;h x;hA lh-ih-ih- esa
lokZf/kd thok.kq dh la[;k ¼16-68 x 108 lh-,Q-;w- izfr
xzke½] dod ¼8-33 x 105 lh-,Q-;w- izfr xzke½ vkSj
,tksfLifjye ¼224 x 106 lh-,Q-;w- izfr xzke½ ntZ fd;k
x;kA

Microbial analysis of on farm produced
organic inputs

Panchgavya contained highest number of bacterial
population (62.5 x 108 cfu/ml) followed by
biodynamic liquid pesticides (22.73 x 108 cfu/ml).
Actinomycetes population was very high in
biodynamic liquid pesticide (137 x 106 cfu/ml).
Biodynamic liquid pesticide recorded very high
Pseudomonas populations (3.28 x 108 cfu/ml) which
were gram negative bacteria. Jivamrita recorded
very high Rhizobium population (75.1 x 106 cfu/ml).
Cow pat pit contained highest number of bacterial
(16.68 x 108 cfu/g), fungi (8.33 x 105 cfu/g), Rhizobium
(310.0 x 106 cfu/g) and Azospirillum (224 x 106 cfu/
g) population.
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Dynamics of vegetative shoot in relation to
flowering in Dashehari and Amrapali
Vegetative and reproductive shoot growth pattern
in relation to weather changes was monitored in
Dashehari and Amrapali. Emergence of vegetative
flushes was minimum during November, 2015 and
reached its maximum level in the range of 16.42 –
38.13 per cent during May, 2015, however, no flush
appeared during December, 2015 to February, 2016.
The vegetative flushing restarted from March, 2016
(8.0%). After harvesting of fruits significant amount
of flushing was also recorded (10.62 – 48.75%) in
both the cultivars. Good flowering to the tune of
80 – 95 per cent was also observed. Changing
flushing pattern in terms of heavy and early flushes
in May and August may be one of reasons for good
flowering. Fruit set was consistent and significantly
high during this year. It started early i.e., in the
last week of February and continued up to second
week of March, 2016 in Dashehari, whereas, in
Amrapali fruit set continued up to 3rd week of March,
2016. This is in contrast to the last year, where the
fruit set continued up to 3rd week of March in both
the cultivars. Soil moisture in the orchard at different
phenological stage was recorded in the range of
25-30 per cent which is less as compared to 2015
(22.4 – 33.5%).

Phenological stages during different months
in Dashehari

In general, some of the trees showed early
flowering up to one week. Early flowering occurred
during 1st week of February and continued up to
2nd week of March. Whereas, late flowering
continued up to 2nd- 3rd week of March after flower
bud initiation. Fruit set per panicle in late flowering
at marble stage was more (approx 4.2 per panicle)
as compared to early flowering (3.6 per panicle)
(Table 4).

RUBP carboxylase activity at different stages
of flower bud differentiation

The concentration and activity of RUBP carboxylase
in fruiting and non-fruiting shoots in Chausa,
Dashehari, Langra and Mallika cultivars at different

n'kgjh ,oa vkezikyh fdLeksa dh iq"iu laca/kh
xfr'khyrk

vke dh n”kgjh ,oa vkezikyh fdLeksa esa tyok;q ifjorZu
ls gksus okys okuLifrd ,oa iztuu izjksgksa dk v/;;u
fd;k x;kA okuLifrd izjksgksa dk mn~Hko uoacj] 2015
esa U;wure Fkk rFkk ebZ 2015 esa bldk vf/kdre Lrj
16-42&38-13 izfr”kr ik;k x;kA tcfd fnlacj 2015
ls Qjojh 2016 rd isM+ksa esa okuLifrd fuLrC/krk jghA
okuLifrd izjksgksa dk mn~Hko ekpZ 2016 ¼8-0 izfr”kr½ esa
gqvkA Qyksa dh rqM+kbZ mijkUr nksuksa fdLeksa esa ¼10-
62&48-75 izfr”kr½ dk egRoiw.kZ Lrj ntZ fd;k x;kA
blds QyLo:Ik isM+ksa esa 80&95 izfr”kr rd vPNk
iq’iu Hkh ik;k x;kA izjksgksa ds mRltZu esa cnyko rFkk
ebZ rFkk vxLr ekg esa vf/kd ek=k esa “kh?kz mRltZu
laHkor% vPNs iq’iu ds fy, mRrjnkbZ FkkA bl o’kZ
Qyr lqlaxr rFkk vf/kd ek=k esa gqbZ lkFk gh Qyu
“kh?kz ;kfu n”kgjh Qjojh ds vafre lIrkg esa izkjaHk
gksdj ekpZ 2016 ds nwljs lIrkg rd rFkk vkezikyh esa
;g ekpZ ds rhljs lIrkg rd gqvkA bl o"kZ iq"iu
izfØ;k fiNys o’kZ ds foijhr Fkh tc nksuksa fdLeksa esa
iq’iu ekpZ ds rhljs lIrkg rd ntZ fd;k x;kA bl
nkSjku ckx dh ènk esa ueh ¼25&30 izfr'kr½ dks fofHkUu
fodkl voLFkkvksa ds Lrj ij ntZ fd;k x;k tks fd
fiNys o’kZ 2015 esa ik;h x;h ueh ¼22-4&33-5 izfr”kr½
ls de jghA

n'kgjh esa fofHkUu eghuksa ds nkSjku fodkl
voLFkk;sa

lkekU; rkSj ij vke dh n'kgjh iztkfr ds dqN isM+ksa esa
vU; isM+ksa dh vis{kk iq’iu le; ls iwoZ ik;k x;kA “kh?kz
iq’iu Qjojh ekg ds izFke lIrkg ls ekpZ ds nwljs
lIrkg rd gqvkA tcfd nsj ls iq’iu dfydk izLQqVu
ds ckn ekpZ ds nwljs&rhljs lIrkg rd ik;k x;kA nsj
ls iq’iu okys isM+ksa esa Qyr ¼ekcZy ds vkdkj dk½ 4-2
izfr iq’ixqPN tcfd “kh?kz iq’iu okys isM+ksa esa ;g 3-6
izfr iq’IkxqPN Fkk ¼rkfydk 4½A

iq"Ik dfydk foHksnu ds fofHkUu voLFkkvksa esa
vkj;wchih dkcksZfDlyst lfØ;rk

vke dh pkSlk] n”kgjh] yaxM+k rFkk efYydk fdLeksa esa
Qyu okyh rFkk xSj Qyu okyh “kk[kkvksa esa vkj;wchih
dkcksZfDlyst dh lkanzrk ,oa lfØ;rk dk v/;;u
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rkfydk 4- ng'kjh esa fofHkUu fodkl voLFkkvksa dk fofHkUu ekg esa v/;;u
Table 4. Occurrence of different phenological stages during different months in Dashehari

*ekcZy voLFkkvksa esa isM+ ds lkS ckSjksa dk v/;;u
*Average of 100 panicle of tree at marble stage

fd;k x;kA vkj;wchih dh de ls de xfrfof/k Qynkj
“kk[kkvksa esa iq’i dfydk foHksnu ds le; ikbZ xbZ]
gkykafd] bldh xfrfof/k esa iq’Ik dfydk foHksnu ds
Ik”pkr~ of̀) gqbZ tks iw.kZ :Ik ls Qwyksa ds f[kyus ij
vf/kdre Lrj Ikj igq¡p xbZA vke dh fdLeksa esa ls ;g
vkezikyh esa mPpre Lrj ¼8-37±0-16 feyheksy vkj;w
chih izfr fexzk izfr feuV½ ij iathdr̀ gqbZA blds
foijhr xSj Qyr okyh “kk[kkvksa esa vkj;wchih ds Lrj
esa fofHkUu fQuksyksthdy pj.kksa esa dksbZ vFkZiw.kZ cnyko
ugha ik;k x;k ij bldk U;wure Lrj dfydk QqVko
dh voLFkk esa ik;k x;kA vkj;wchih dh lkanzrk esa dksbZ
fuf”pr izfreku ugha ik;k x;k ¼fp= 26½A

tM+ksa esa 'kdZjk p;kip; ,atkbe

vke dh fdLeksa yaxM+k rFkk vkezikyh esa fofHkUu fodkl
voLFkkvksa ds nkSjku tM+ksa esa mifLFkr lkSjfcVy
fMgkbMªksftusl dk v/;;u fd;k x;kA yaxM+k esa
bldh xfrfof/k iq’i dfydk foHksnu ds nkSjku vf/kd

growth period were estimated. Least activity of
RUBP was found at FBD stage in fruited shoots,
however, its activity slowly increased after FBD
and reached maximum at full bloom stage. Among
the cultivars, Amrapali registered highest activity
(8.37±0.16 µmol RUBP/mg/min). On the other
hand, in non-fruiting shoot the RUBP carboxylase
activity was not changed at different phenological
stages and found minimum in flower bud burst
stage (510 BBCH scale) of fruited shoots. No
definite pattern of RUBP concentration was
obtained (Fig. 26).

Sugar metabolism enzymes in roots

Sorbitol dehydrogenase (SDH) was estimated in
root during different phenological stages of mango
cvs Langra and Amrapali. The activity of SDH was
found to be relatively high (15 – 85 µmol/g/min)
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fp= 26- vke dh fofHkUu iztkfr esa fodkl voLFkkvksa ij
vkj;wchih dkcksZfDlyst dh lfØ;rk dk fo'ys"k.k
Fig. 26. Activity of RUBP carboxylase in different

mango cultivars at different phenological
stages

¼15&85 ekbØkseksy izfr xzke izfr feuV½ tks fd vQyr
o’kZ esa de ikbZ xbZA ;|fi vkezikyh esa dksbZ fuf”pr
izfreku ugha ik;k x;kA

'kk[kkvks a ,oa tM+k s a esa xSj lajpukRed
dkcksZgkbMªsV esa ifjorZu

vke dh n”kgjh ,oa yaxM+k fdLeksa dk vkezikyh fdLe
ls isM+ dh tM+ksa rFkk “kk[kkvksa esa dqy “kdZjk] LVkpZ rFkk
fjM~;wflax “kdZjk ds lkis{k Qyr rFkk vQyr o’kksaZ esa
vuqeku yxk;k x;kA vQyr o’kZ esa yaxM+k esa budk
Lrj mPp ¼3-69&6-53 fexzk izfr xzke Mh MCY;w½ vkSj
n”kgjh esa ¼4-56&7-25 fexzk izfr xzke Mh MCY;w½ rFkk
Qyr o’kZ esa budk Lrj U;wure ¼1-95&5-30 fexzk izfr
xzk Mh MCY;w½ izkIr gqvkA gk¡ykfd] vkezikyh esa de vkSj
mPp mRiknu nsus okys isM+ksa esa buds Lrj esa dksbZ
egRoiw.kZ varj ugha FkkA

vke esa yo.k lfg".kqrk ds ;ksxnku gsrq nSfgd
y{k.k

vke dh cgqHkwz.kh; fdLeksa tSls xksok] LVkpZ] fdpukj]
cIikdkbZ] ewoaMu] dq:Ddu] usDdkjs rFkk 13&1 dh
yo.krk ds lkFk izfrfØ;k dk vk¡dyu fd;k x;kA
fofHkUu fo|qr pkydrk Lrj ¼1] 2] 4 vkSj 6 Mh,l izfr
feuV½ dk ekud ?kksy lksfM;e DyksjkbM }kjk cuk;k
x;kA yo.k {kfr ds y{k.k ,d eghus esa izdV gq, rFkk
fo|qr pkydrk 6 Mh,l izfr feuV ds Lrj ij lHkh ikS/ks
ej x, tcfd usDdkjs] dq:Ddu rFkk 13&1 Øe”k% 2
rFkk 4 fo|qr pkydrk ij cps jgsA nks eghus Ik”pkr~ 4
fo|qr pkydrk ij 13&1 esa Hkh yo.k {kfr ds y{k.k
fn[kkbZ fn,A vke dh fofHkUu cgqHkwz.kh; fdLeksa esa
f>Yyh fLFkjrk lwpdkad ¼,e-,l-vkbZ-½ dh x.kuk Hkh
fofHkUu yo.krk Lrjksa ij dh xbZA lokZf/kd ,e-,l-vkbZ

at flower bud differentiation stage in ‘on’ year as
compared to ‘off’ year trees. No definite pattern
was obtained in Amrapali.

Nonstructural carbohydrates changes in
shoot and root
The total sugar, starch and reducing sugar in root
and shoot were estimated in mango cvs Dashehari
and Langra in ‘on’ and ‘off’ year trees and compared
with Amrapali cultivar. Their content was found
higher in Langra (3.69 – 6.53 mg/g DW) and
Dashehari (4.56 – 7.25 mg/g DW) during ‘off’ year
as compared to minimum in ‘on’ year trees (1.95 –
5.30 mg/g DW). However, in Amrapali there was
no significant difference in low and high bearing
trees. On the other hand, their levels in shoot was
higher during ‘on’ year at flower bud differentiation
stage as compared to ‘off’ year fruiting.

Physiological traits contributing to salinity
tolerance

Response of polyembryonic cultivars viz., Goa,
Starch, Kitchner, Bappakai, Moovandan, Kurukkan,
Nakkare and 13–1 to different EC level (1, 2, 4 and
6 ds/m) were evaluated. Symptoms of salt injury
appeared within one month and all plant of all
varieties died at EC 6 ds/m, except Nakkare,
Kurukkan and 13–1 which survived at 2 and 4 EC,
respectively. After two month the symptoms of salt
injury also appeared in 13–1 at 4 EC. Maximum
membrane stability index (50%) in stressed plants
was obtained in 13-1 followed by Nakkare (35%).
However, at 4 EC, the MSI was drastically
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decreased (30%) and maximum decrease (80%) was
noticed in Starch. Chlorophyll a, b and total were
estimated in all the tested cultivars under different
salinity levels. With increasing salinity level,
chlorophyll reduced drastically (2.60 to 0.716 mg/
g fresh weight) as compared to non significant
change in chlorophyll b (0.205 to 0.157 mg/g fresh
weight) resulted in marked reduction in chlorophyll
a/b ratio (3.41-19.47) with increasing salinity level.
However, total chlorophyll did not reduce
significantly (0.863-0.964 mg/g fresh weight)
especially prior to appearance of salt injury. Among
the varieties, 13-1 and Nakkare showed significantly
high chlorophyll stability index as total, a and b
were comparatively less affected up to 2 EC of salt
stress.

Chlorophyll fluorescence, wax accumulation
and RUBP-carboxylase activity in
polyembryonic mango

The response of chlorophyll fluorescence (Fv/Fm)
to different regimes of salt stress in seedling of
different polyembryonic cultivars of mango was
investigated. Fv/Fm changed with time in salt
treated plants compared with the control plants.
The value of Fv/Fm decreased drastically from 0.82–
0.78 to 0.65-0.55 after two weeks of salt stress in
Goa, Starch, Kitchner, Bappakai and Moovandan,
while the remaining varieties Kurukkan, Nakkare
and 13–1 showed no significant (0.80–0.75) change
within two weeks as compared to the control.
However, with the progression of stress especially
at 2 EC in Nakkare and Kurukkan, 4 EC in 13–1,
the Fv/Fm decreased drastically i.e., from 0.85 to
0.65 after 30 days. The percentage reduction in Fv/
Fm value among these varieties was maximum in
Kurukkan followed by Nakkare and least in 13-1
(13.33%). Chlorophyll content showed significant
association with survival percentage. Thus Fv/Fm
ratio can be used to predict the vitality of
photosynthetic apparatus under salt stress. Cuticular
wax was estimated in leaf of test varieties after 30
days of imposition of salt stress which varied
between 260-1000 µg/cm2. Among the varieties, 13-
1 contained higher (575.55 µg/cm2) wax content in
control and there was marginal increase (630.5–

¼50 izfr”kr½ ds Ik”pkr~ uDdkjs ¼35 izfr”kr½ 13&1 esa
ikbZ xbZA 4 fo|qr pkydrk ij ,e-,l-vkbZ- esa vf/kdre
deh ¼30 izfr”kr½ ikbZ tcfd LVkpZ esa ;g 80 izfr”kr
Fkh tks lokZf/kd FkhA DyksjksfQy ,] ch vkSj dqy dk
vyx&vyx yo.krk ds Lrj ij fofHkUu fdLeksa esa
vuqeku yxk;k x;kA c<+rh yo.krk ds Lrj ij
DyksjksfQy , dkQh de gks x;k ¼2-60 ls 0-716
fexzk@xzke rktk Hkkj½ tcfd DyksjksfQy ch esa dksbZ
[kkl cnyko ugha gqvk ¼0-205 ls 0-157 fexzk@xzke
rktk Hkkj½ QyLo:Ik DyksjksfQy ,@ch vuqikr Hkh
dkQh de ns[kk x;k ¼3-41 ls 19-47½A gkykafd dqy
DyksjksfQy esa dksbZ mYys[kuh; deh ugha ikbZ xbZ fo”ks’k
:Ik ls yo.krk {kfr ds y{k.kksa ds izdV gksus ls igysA
fdLeksa 13&1 vkSj usDdkjs esa dkQh mPp DyksjksfQy
fLFkjrk lwpdkad ds lkFk&lkFk dqy] , vkSj ch DyksjksfQy
ij yo.krk ds 2 bZlh Lrj rd U;wure izHkko ik;k
x;kA

cgqHkwz.kh; vke esa DyksjksfQy izfrnhfIr Lrj]
ekse lap; ,oa vkj;wohih dkcksZfDlysl lfØ;rk
esa ifjorZu

vke dh fofHkUu cgqHkwz.kh; fdLeksa esa fHkUu izdkj dh
yo.krk izHkko esa DyksjksfQy izfrnhfIr Lrj ¼,Q-oh-
@,Q-,e-½ dk vk¡dyu fd;k x;kA ,Q-oh-@,Q-,e-
ds Lrj esa le; ,oa yo.krk ds Lrj ds vuqlkj
fu;af=r gkyr ds lkis{k cnyko ik;k x;kA yo.krk
cy nsus ds 2 lIrkg esa gh xksok] LVkpZ] fdpukj]
cIikdkbZ rFkk ewoaMu fdLeksa esa ,Q-oh-@,Q-,e- esa rhoz
?kVko 0-82&0-78 ls 0-65&0-55 gqvk tcfd fu;af=r
gkyr ds lkis{k fdLe dq:Ddu] usDdkjs rFkk 13&1 esa
dksbZ vFkZiw.kZ cnyko ¼0-80&0-75½ ugha feykA gk¡ykafd
yo.krk ds Lrj dks 2 bZlh rd c<+kus ls usDdkjs rFkk
dq:Ddu ,oa 4 bZlh rd c<+kus ls 13&1 esa ,Q-oh-
@,Q-,e esa rsth ls deh vkbZ tks fd 30 fnuksa esa 0-85
ls 0-65 gks xbZA bu fdLeksa esa ,Q-oh-@,Q-,e ls izkIr
izfr”kr deh lokZf/kd dq:Ddu esa ikbZ xbZ blds
Ik”pkr~ usDdkjs esa rFkk 13&1 esa U;wure ¼13-33 izfr”kr½
ikbZ xbZA DyksjksfQy ds Lrj rFkk ikS/kksa ds vfLrRo
izfr”kr esa egRoiw.kZ laxfr ns[kh xbZA vr% ,Q-oh@,Q-
,e vuqikr dks yo.k ruko ds rgr la”ys’kd ra= dh
“kfDr dh Hkfo’;ok.kh djus ds fy, bLrseky fd;k tk
ldrk gSA vke dh fofo/k fdLeksa esa yo.krk ncko nsus
ds 30 fnuksa esa ekse dk lap; 260&1000 ekbØks xzke
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izfr lseh2 k;k x;kA fofHkUu fdLeksa esa ls 13&1 esa ekse
lap; dk Lrj fu;af=r n”kk esa ¼575-55 ekbØks xzke
izfr lseh2½ Fkk tcfd c<+rh yo.krk ds lkFk&lkFk
blds Lrj esa lkekU; of̀) ¼630-5&690-5 ekbØks xzke
izfr lseh2½ ntZ dh xbZA nwljh vksj usDdkjs esa yo.krk
c<+kus ls igys ekse dk Lrj de Fkk ¼265-68 ekbØks
xzke izfr lseh2½ tks fd yo.krk ncko c<+kus ij rsth ls
yxHkx pkj xquk ¼1000-80 ekbØks xzke izfr lseh2½ gks
x;kA vke dh fofHkUu cgqHkzw.kh; fdLeksa esa yo.krk ds
ruko ds rgr vkj;wchih dkcksZfDlysl lfØ;rk dk
ewY;kadu fd;k x;kA dkcksZfDlysl lfØ;rk mRrjksRrj
c<+rs yo.krk ncko ds lkFk de gksrh xbZA ;g deh
T;knkrj fdLeksa esa vf/kd ¼40-16&84-89 izfr”kr½ Fkh
tks fd usDdkjs] dq:Ddu rFkk 13&1 ds vykok 'ks"k
1&2 bZlh ds de ncko esa Hkh ikbZ xbZA tcfd bu rhu
fdLeksa esa 13&1 esa lcls de ¼11-62&28-57 izfr”kr½
vkj ;w ch ih dkcksZfDlysl ds Ik”pkr~ usDdkjs ¼14-4&60-
43 izfr”kr½ 2 bZlh esa ntZ dh xbZA blds vykok 13&1
esa vkj;wchih dkcksZfDlysl xfrfof/k vU; yo.krk ncko
esa dkQh fLFkj jgh rFkk blesa dksbZ fxjkoV ugha gqbZA
blls ;g ladsr feyrk gS fd 13&1 esa usDdkjs rFkk
dq:Ddu dh vis{kk yo.krk ncko esa dkcksZfDlys”ku dh
{kerk vf/kd gSA

vke dk mit ekWMy

vke dh yaxM+k iztkfr ds 100 isM+ esa 5 o"kksZa rd

mRiknu vkadM+ksa dks ysdj Vw os eYVhIyhdsfVo ekWMy

dk v/;;u 100 x 5 eSfVªDl vkMZj esa fd;k x;kA

,MhfVo ekWMy ds ctk; eYVhIyhdsfVo dks o"kZ ds

LFkku ij fy;k x;kA izfrdwy o"kZ esa isM+ksa ds chp varj

vR;ar de Fkk] ;g varj vuqdwy o"kZ esa cM+k FkkA ;g

varj le; ds lkFk lhtu dk izHkko tks eYVhIyhdsfVo

dh rjg FkkA Vw os ,MhfVo ekWMy dh ifjdYiuk ds fy,

100 x 5 eSfVªDl] tks fd mRiknu vk¡dM+ksa ls izkIr gqvk

esa vo'ks"k ¼eij½ lkekU;r% forfjr Fkk ftldk vkSlr

'kwU; ,oa oSfj;Ul o2 FkkA bl ekWMy dk mi;ksx isM+ ds

izHkko vkSj =qfV izHkko dks izhlkbt vkadyu ds fy,

fd;k x;kA izfrdwy o"kZ esa mRiknu ds varj dks bUiqV

izca/ku vkSj mRre fMlhtu liksVZ iz.kkyh }kjk lq/kkjk

tk ldrk gSA

690.5 µg/cm) in its content with increasing salinity
level. On the other hand, Nakkare had less wax
content (265.68 µg/cm2) before treatment and
increased sharply nearly four folds (1000.80 µg/cm2)
after the imposition of salt stress at higher level.
The RUBP-carboxylase activity in different
polyembryonic varieties of mango raised under
different levels of salt stress was investigated.
Carboxylase activity progressively decreased with
increasing salt stress level. The decrease in its
activity was stronger (40.16–84.89%) even at lower
salt stress (1 & 2 EC) in most of the varieties except
in Nakkare, Kurukkan and 13–1. Among the three
varieties, 13-1 had minimum reduction (11.62 –
28.57%) in RUBP-carboxylase followed by Nakkare
(14.4–60.43%) up to 2 EC. Further, the activity of
RUBP was fairly constant under different stress
regimes and did not decline significantly during
the 30 days in 13-1. This indicates that the ability of
carboxylation under salt stress is stronger in 13-1
than the Nakkare and Kurukkan. The variable sink
limitation of plants under stress condition may be
one of the reasons for decreasing RUBP activity.

Yield modeling for mango
In order to develop yield model of mango cv.
Langra, yield data of 100 trees over 5 years was
used and a two-way multiplicative model was
assumed by arranging yields of one hundred trees
over five years in a matrix order of 100 × 5. A
multiplicative rather than an additive model was
considered as the year usually affects in a
multiplicative way. During unfavorable years, the
differences in trees was marginal and during
favorable years, they become larger. This is similar
to seasonal effects in time series which is usually
considered to be of multiplicative nature. The log
transformation of yield data provided 100 × 5
matrix, by considering residual (eij) as normally
distributed with mean zero and variance ó 2,
provided the usual two–way additive model. This
model may be used for further obtaining precise
estimates for tree effect and error effects. The yield
fluctuations due to unfavorable year may be
adjusted by input management and this improves
decision support system.
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d`f"k izlkj esa csft;u laHkkO;rk dk mi;ksx

fdlku dky lsUVj ds ek/;e ls dhV ,oa jksx izca/ku
ls lEcfU/kr VsyhQksu dky dk laLFkku ds fo'ks"kKksa }kjk
mfpr lek/kku gsrq lq>k;s x;s tckcksa dh izxfr tkuus
ds fy, csft;u fo'ys"k.k fd;k x;kA iz'u ;g gS fd
dksbZ Hkh VsyhQksu dky dhV izca/ku ls lEcf/kr gksxh
bldh D;k laHkkouk gS \ bl v/;;u gsrq izk;j (0.5,
0.5) ekudj] dhV ,oa jksx izca/ku ls lEcaf/kr tckcksa
dk izfr'kr 20 o 14 gSA ;g o"kZ 2010&15 dh vof/k ds
VsyhQksu dky MkVk ls izkIr fd;k x;kA csft;u
fo'ys"k.k ;g crkrk gS fd dksbZ Hkh dky dk dhVksa ls
lEcf/kr lgh tckc nsus dh lEHkkouk 58 izfr'kr ik;h
tkrh gSA bl rjg nwljs o"kZ esa] VsyhQksu dky dk dhVksa
ls lEcf/kr tckkc nsus dh lEHkkouk c< dj 66 izfr'kr
ik;h tkrh gSA ;fn ;g csft;u fo'ys"k.k iqu% fd;k
tk;s rr̀h; o"kZ esa dky dk dhVksa ls lEcf/kr tckkc nsus
dh lEHkkouk c<dj 76 izfr'kr gks tk;sxhA vr% bl
csft;u fo'ys"k.k ls] fdlku dky lsaVj esa vkus okyh
dky dk dhV ls lEcf/kr iz'uksa dk lgh tckc nsus ds
fy, fo'ks"kKksa dh vko';drk gksxhA csft;u fo'ys"k.k
ls ;g fdlku dky lsaVj dk laHkkO;rk izca/ku&O;k[;k
gSaA

QkLQsV lkyqcykbftax thok.kq dk i`FkDdhdj.k

vke vkSj ve:n ds ckx ls 25 QkLQsV lkyqcykbftax
,oa 10 u=tu fLFkjhdj.k okys ,tksVkscSDVj dk
iF̀kDdhdj.k fd;k x;kA dqy iF̀kDdhdr̀ thok.kq esa ls
10 dk QkLQsV lkyqcykbftax {kerk ¼izfr'kr½ dk
ijh{k.k fd;k x;k vkSj ik;k x;k fd ih-,l-oh- 10
¼150 izfr'kr½ ds lkFk lcls vPNk lkyqcykbftax
thok.kq fl) gqvkA

ve:n ¼flfM;e Xoktkok ,y-½

ve:n ds ckx esa feêh dh xq.koRrk dk v/;;u

ve:n dh yfyr fdLe dh 15 o’kZ iqjkuh iyokj okyh

ckx ls ènk dk uewuk fy;k x;kA bl ckx esa ikS/k dh

la[;k 277] 555 vkSj 5000 ikS/k gSA ftldh nwjh 6x6]

3x6 vkSj 2x1 eh Øe”k% gSA ènk dh izFke 0&10 lseh

lrg ij dkcZfud dkcZu dh ek=k vf/kd ik;h x;h

Bayesian probability application in farmers’
queries
The data on insect and disease management
obtained through Kisan Call Centre for the period
2010-15 was subjected to Bayesian analysis with a
view to have an understanding about the number
of queries with reference to specific problem (s)
likely to emerge over the years. Bayesian analysis
indicated that with equal prior (insect/disease
management) 0.5 and known information on insect
management 20%, disease management 14%, the
probability of a random call related to insect
management may be 58 per cent.  On Second
occasion, with revised prior (insect/disease
management) 0.58 & 0.42 and known information
on insect management 20%, disease management
14%, the probability of a random call to insect
management answered may be upgraded up to 66
per cent.  In third occasion, with revised prior on
insect/disease management be as 0.66 and 0.34 and
known information on insect management 20%,
disease management 14%, the probability of a
random call was attended and query related to
insect management answered successfully will be
upgraded up to 0.76 per cent. This is demonstration
of a probabilistic interpretation of the problem that
there are 76 per cent chances that the random call
related to insect disease answered successfully.

Isolation of phosphate solubilizing bacteria
A total of 25 phosphate solubilizing bacteria (PSB)
and 10 nitrogen fixing free living   Azotobacter, were
isolated from mango and guava orchards. Out of
which 10 phosphate solubilizing bacteria had been
tested for phosphate solubilization efficiency (%).
PSB 10 (150%) was recorded best isolate.

Guava (Psidium guajava L.)

Assessment of soil properties in guava
orchard
Undisturbed core soil samples were collected from
guava cv. Lalit maintained under long-term orchard
management of over a period of 15 years. The
density of populations in the system was 277, 555
and 5000 plants/ha with a spacing of 6×6, 3×6 and
2×1 m, respectively. The soil organic carbon content
was higher at the top 0-10 cm soil depth and
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vkSj xgjkbZ ¼0&30 lseh½ ds lkFk de gksrh x;hA

v/;;u dh x;h xgjkbZ esa LFkwy ?kuRo 1-41 ls 1-54

xzke izfr lseh3 vkSj ja/kzrk 33-91 ls 47-04 izfr”kr ntZ

fd;k x;kA ènk esa dkcZfud dkcZu xgjkbZ ds lkFk de

gks jgh Fkh tcfd lokZf/kd 7-35&8-28 fexzk izfr gsDVs;j]

0&10 lseh esa ntZ dh x;hA ènk dkcZfud dkcZu dh

lokZf/kd ek=k ¼5-71 fexzk izfr gsDVs;j½] 5000 ikS/k izfr

gsDVs;j ¼2x1 ehVj½ ikS/k ?kuRo esa ntZ fd;k x;kA blh

rtZ ij ve:n dh bykgkckn lQsnk iztkfr ds chl

o"kZ iqjkus fcuk d"kZ.k] xqM+kbZ] vkfn fØ;k fd, gq, ckx

ls ènk dk uewuk fy;k x;kA bl ckx esa 2220] 1110

vkSj 550 ikS/k izfr gsDVs;j ?kuRo esa ns[kk x;k fd ènk

dkcZfud dkcZu dh ek=k lokZf/kd 6-0 vkSj lcls de

4-89 fexzk izfr gsDVs;j Øe'k% 2220 vkSj 550 ikS/k izfr

gsDVs;j gS ¼fp= 27 ,oa 28½A

LVªkcsjh ¼ÝSxfj;k x ,ukulk½

LVªkcsjh mRiknu gsrq ykxr izHkkoh lajf{kr
lajpukvksa dk ewY;kadu

[kqys okrkoj.k esa LVªkcsjh juj vxLr ekg rd iw.kZr;k
u’V gksrs ik;s x;s tcfd izkdf̀rd rjhds ,oa goknkj
IykfLVd doj }kjk juj dks cjlkr ds fnuksa rd cpk,
j[kuk laHko ik;k x;kA LVªkcsjh dh iztkfr LohV pkyhZ
dks IykfLVd lqjax esa mxkus ls lkekU; n'kk esa mxkus
dh rqyuk esa 20 fnu igys gh Qyksa dh rqM+kbZ laHko gSA
[kqys okrkoj.k esa lqcg dk rkieku ,oa Nk;knkj usV esa
nksigj ckn dk rkieku vf/kd ik;k x;kA LohV pkyhZ
iztkfr dks goknkj IykfLVd lqjax esa mxkus ls Qy dk Hkkj
,d leku] vf/kd foVkfeu lh dh ek=k rFkk lokZf/kd
mRiknu ¼260 dqUry izfr gsDVs;j½ ntZ fd;k x;kA

izkd`frd n'kk esa LVªkcsjh ds tuunzO; dk
ewY;kadu

Hkk-d-̀vuq-i-&dsUnzh; “khrks’.k ckxokuh laLFkku] tEew ,oa
d'ehj ls yk;h x;h LVªkcsjh dh 9 fdLe ds ewY;kadu
esa ik;k x;k fd fdEcjys ds Qy dk Hkkj lokZf/kd ¼15-
8 xzke½] rnqijkar fe”kujh ¼14-7 xzke½ ,oa dSVjsu LohV

decreased down the soil root zone depths up to 0-
30 cm. A range of 0.21 to 0.62 per cent SOC content
was recorded. BD ranged between 1.41 to 1.54 g/
cm3 and porosity 33.91 to 47.04 per cent across
depths and density system. Particle density and
water holding capacity was reorded in between 2.3-
2.7 g/cm3 and 19.72-23.08 per cent, respectively. The
SOC stock decreased depth wise, the highest was
recorded as 7.35-8.28 mg/ha at the 0-10 cm soil
depth, following 4.60-4.73 and 3.62-4.13 mg/ha at
10-20 and 20-30 cm layer, respectively. The highest
content (5.71 mg/ha) was in highly populated
system of 5000 plants/ha with a spacing of 2×1 m,
followed by 5.4 and 5.19 mg/ha in 555 and 210
plants/ha with a spacing of 6×6 and 3×6 m,
respectively. Similarly, undisturbed core soil
samples were collected from guava cv. Allahabad
Safeda ecosystem maintained for over 20 years. The
system had population density of 2220, 1110 and
555 plants/ha. A range of 3.19-3.85, 6.19-8.79, 73.13-
84.03 and 15.69-35.11 kg/ha stocks were estimated.
SOC stock of 4.03 to 6.87 mg/ha was also estimated
in these systems. Highest value of 6.0 and lowest
in 4.89 mg/ha in 2220 and 555 plants/ha was
recorded (Fig. 27 & 28).

STRAWBERRY (Fragaria x ananassa)

Evaluation of cost effective protected
structures for strawberry
Strawberry runners planted in naturally ventilated
polyhouse with roof top covered with transparent
polythene exhibited survival during rainy season.
A range of 7.0 to 24.3 °C in the morning and 10 to
34 °C in afternoon was recorded across cost effective
structures.  Strawberry variety Sweet Charlie,
exhibited advancement of 20 days harvesting
period in ventilated polytunnel in annual
production system. Higher yield (260 q/ha) was
recorded under ventilated tunnel in variety Sweet
Charlie along with uniform fruit size and higher
vitamin C content.

Germplasm evaluation under open
conditions
Out of nine varieties introduced from ICAR- Central
Institute for Temperate Horticulture, Srinagar, J&K,
maximum individual fruit weight (15.8 g) was
recorded in cv. Kimberley followed by Missionary
(14.7 g), Katrain Sweet (14.1 g) and Britem (14.0 g).
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fp= 27- ve:n dh iztkfr yfyr ds ckx dh e`nk esa dkcZfud dkcZu dk Hk.Mkj
Fig. 27. Variations in SOC stock in the orchard of guava cv. Lalit

fp= 28- ve:n dh iztkfr bykgkckn lQsnk ds ckx dh e`nk esa dkcZfud dkcZu dk Hk.Mkj
Fig. 28.  SOC stocks in  the orchard of guava cv. Allahabad Safeda

esa ¼14-1½ xzke ik;k x;kA dVjk;u LohV ,ao pk.Myj
miks’.k tyok;q dh n”kk esa nsj ls iq’iu ,oa HkwLrkfjdk
juj ntZ fd;k x;kA tcfd lokZf/kd ,UFkkslk;fuu dh
ek=k fdEcjys] Mxyl vkSj dVjk;u LohV iztkfr esa
ntZ dh x;hA miks’.k n”kk esa laiw.kZ ?kqyu”khy Bksl dh
ek=k lokZf/kd Mxyl uked iztkfr esa ik;h x;hA

Delayed flowering (February first week) and early
runner production (April second week) was
observed in Katrain Sweet and Chandler under
subtropical conditions. Higher  anthocyanin content
was  recorded in Kimberley followed by Duglus
and Katrain Sweet. Duglus was found best among
the tested varieties with TSS (10.30 oBrix) under
subtropical conditions.
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Mango (Mangifera indica L.)

Insect Pests

Collection, identification, preservation and
documentation of pests and useful insects of
mango

The insect-pests and natural enemies under mango
ecosystem were collected and preserved. A new
species was observed at ICAR-CISH experimental
farm and it was identified as Amritodes brevistylus,
which is morphologically similar to Amritodes
atkinsoni but differed by its male genitalic feature.
Mitochondrial COI based DNA barcode has been
generated for mango hopper (A. atkinsoni) and
mealybug (Drosicha mangiferae) of Lucknow region
and the nucleotide BLAST identity was found to
be 99 and 90 per cent, respectively.

Mango trunk borer,  Balinota prasina
(Buprestidae: Coleoptera)
The immature stages and adults causing mango tree
death were collected from Madapur (Mohanlalganj,
Lucknow) during the second fortnight of September
and were identified as B. prasina. Adults are metallic
green in colour with wedge shaped body measuring
23 mm in length and 6 mm in width having grubs
of creamy brownish colour with flat head and
tapering abdomen. Many grubs were found below
the bark and they were boring into the trunk and
adults were also feeding on the bark (Fig. 28).

Qly lqj{kk
Crop Protection

vke ¼esUthQsjk bafMdk ,y-½

uk'kh dhV

vke ds uk'kh ,oa mi;ksxh dhVksa dk laxzg]
igpku] laj{k.k ,oa vfHkys[ku

vke ds ckxksa esa mifLFkr uk”kh dhV ,oa muds izkdf̀rd
“k=qvksa ds laxzg] igpku ,oa laj{k.k dk dk;Z fd;k
x;kA laLFkku ds izk;ksfxd iz{ks= ij Hkquxk dhV dh
,d u;h iztkfr] ,ezhVksfMl czsfoLVk;yl ik;h x;hA
;g iztkfr ,- ,Vfdulksuh ls feyrh tqyrh gS rFkk
varj flQZ uj tuukaxksa esa gksrk gSA y[kuÅ {ks= fLFkr
Hkquxk dhV] ,- ,Vfdulksuh vkSj xqft;k dhV] Mªksflpk
eSathQsjh ds ekbVksdkfUMª;k lh-vks-vkbZ- vk/kkfjr Mh-,u-
,- ckjdksM fodflr fd;s x;s vkSj U;wfDy;ksVkbM
CykLV }kjk 99 vkSj 90 izfr”kr iztkfr lekurk ik;h
x;hA

ruk cs/kd dhV] csyhuksVk izlhuk ¼cqizsfLVMh%
dksfy;ksIVsjk½

y[kuÅ ftys ds eksguykyxat fodkl [k.M fLFkr
eknkiqj xk¡o esa lw[krs gq, vke ds o{̀kksa ls bl dhV ds
o;Ld ,oa vo;Ld flracj ekg ds mRrjk/kZ esa ,d=
fd;s x;sA o;Ldksa dk jax gYdk gjk ,oa yackbZ 23 feeh
vkSj pkSM+kbZ 6 feeh FkhA vo;Ld dhVksa dk jax gYdk
dRFkbZ rFkk flj piVk vkSj isV iryk FkkA Nky ds uhps
vusd lwM+s mifLFkr Fks vkSj muesa ls dqN rus esa fNnz
cukrs gq, ik;s x;s ¼fp= 28½A

fp= 28- ch- izlhuk ds iz{ksi esa y{k.k vkSj vo;Ld ,oa o;Ld dhVA
Fig. 28. Symptoms of infestation of grub and adult of B. prasina
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Mango defoliator, unidentified species
(Nolidae: Lepidoptera)
A Lepidopteran larva belongs to the family Nolidae
was observed feeding gregariously on the mango
leaves and panicles. Larvae were light brown in
colour with white patches on thoracic region with
bulged head (Fig. 29). Incidence of this on mango
in Rehmankhera experimental farm was 12.3 per
cent. Adults were sent for identification.

vke dh iRrh [kkus okyk dhV ¼uksyhMh%
ysihMksIVsjk½

vke dh ifRr;ksa ,oa ckSj dks rsth ls [kkus okyk ,d
u;k dhV ik;k x;kA laLFkku ds jgeku[ksM+k iz{ks= esa
bl dhV dh mifLFkfr 12-3 izfr”kr isM+ksa ij ik;h x;hA
dhV dh lw¡M+h dk jax gYdk dRFkbZ rFkk ihB ds e/;
Hkkx esa lQsn /kCck gksrk gSA lwM+h dk flj ckdh “kjhj
dh rqyuk esa eksVk gksrk gS ¼fp= 29½A

Molecular identification of insect pests of
subtropical fruits
Caterpillars defoliating new mango shoots were
collected from Bahraich and its DNA was isolated
and amplified using COI primer and blasted in
BOLD database and it was identified as Anthenee
molus (Lycaenidae: Lepidoptera) (Fig. 30 & 31).

miks".k Qyksa ds uk'kh dhVksa dh vk.kfod igpku

cgjkbp ftys esa ik;s x;s dksey iRrh [kkus okys dhV
dh igpku vk.kfod fof/k ls dh x;hA ;g dhV
ysihMksIVsjk oxZ ds ykbdsfuMh dqy dk gSA bldk
oSKkfud uke ,UFksuh eksyl gS ¼fp= 30 vkSj 31½A

fp= 29- vke dh iRrh [kkus okys ysihMksIVsju dhV ds lwM+h] I;wik vkSj o;Ld
Fig. 29.  Different life stages of Lepidopteran (Nolidae) feeding on mango

fp= 30- ,UFksuh eksyl ds lw¡M+h vkSj o;Ld dhV
Fig. 30. Larvae and adult of A. molus

izkd`frd 'k=qvksa dh [kkstchu

pwld uk”kh dhVksa ds izkdf̀rd “k=qvksa dh [kkst gsrq
losZ{k.k dk;Z y[kuÅ ftys esa fLFkr vke ds ckxksa esa
fd;k x;kA xqft;k dhV ls ,d var% ijthoh dhV
ik;k x;k ¼fp= 32½A bl dhV dks laLFkku ds dhV
laxzgky; esa lajf{kr fd;k x;k gS rFkk igpku gsrq
dk;Z fd;k tk jgk gSA

Exploration of natural enemies
Survey to explore the natural enemies of sucking
pests was carried out in various mango growing
belts of Lucknow district. An endoparasitoid was
identified from the nymphs of mealybug which
were collected from the unprotected mango
orchards at Lucknow (Fig. 32). The specimens are
preserved at ICAR-CISH collection and the
identification of specimen is yet to be ascertained.
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fp= 33- dksDlhusfyM iztkfr dhVksa dh laLFkku
iz{ks= esa la[;k

Fig. 33. Coccinellid species complex at
experimental farm

Coccinellid predators
The population of coccinellid predators was
observed in mango orchard during 10-13th SMW of
March, 2016. Five species of coccinellids viz.,
Coccinella septempunctata, Menochilus sexmaculata, C.
transversalis, Cryptolaemus sp. and Brumus sp. were
observed in the mango ecosystem and among them,
three species were most frequently observed and
their incidence was recorded (Table 6, Fig. 33).

dksDlhusfyM ijHk{kh

ekpZ ds eghus esa vke ds ckxksa esa ik¡p iztkfr;ksa
¼dksDlhfuYyk lsIVseiqadVkVk] lh- Vªkalojlsfyl]
esuksfpyl lsDlekdqykVk] fØIVksySel iztkfr ,oa czwel
iztkfr½ ds dksDlhusfyM dhV ik;s x;sA ftuesa rhu
izeq[k iztkfr;ksa ds dhVksa dh la[;k T;knk ik;h x;h
ftlds vk¡dM+s rkfydk 6 ,oa fp= 33 esa n”kkZ;s x;s gSA

fp= 31- ,- eksyl ds cksYM MkVkcsl esa vk¡dM+s
Fig. 31. Blast data of A. molus in BOLD database

fp= 32- xqft;k dhV ls izkIr var% ijthoh
Fig. 32. Endoparasitoid from mealybug

rkfydk 6- dksDlhusfyM ijHk{kh dhVksa dh la[;k
Table 6. Population of Coccinellid predators

iztkfr 
Species 

izfr isM+ o;Ld ohfVy dh la[;k ¼ykWx ewY;½ 
Number of adult beetles per tree (Log value) 

10ok¡ lIrkg 
10th SMW 

11ok¡ lIrkg 
11th SMW 

12ok¡ lIrkg 
12th SMW 

13ok¡ lIrkg 
13th SMW 

lh- lsIVseiqaadVkVk 
C. septempunctata 1.95 2.71 3.30 3.37 

,e- lsDlekdqykVk 
M. sexmaculata 1.61 2.20 2.40 1.95 

lh- VªkalolZsfyl 
C. transversalis 0.00 1.39 0.69 0.69 
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vke ds ijkx.k dhVksa esa fofo/krk

vke ds ckSj ij 34 iztkfr;ksa ds dhV ik;s x;s] ftuesa
lokZf/kd fljfQM dqy ls Fks ¼rkfydk 7] fp= 34½A
ijkx.k dhVksa dh lokZf/kd lfØ;rk izkr% 10-00 ls
11-00 cts ,oa “kke 04-00 ls 05-00 cts ds e/; ns[kh
x;h ¼fp= 35½A

Pollinators diversity on mango
Thirty-four species were recorded from the mango
blossoms (Table 7). Syrphidae were the dominant
family (Fig. 34). The pollinators were most active
during 10.00-11.00 hours and 16.00-17.00 hours of
the day (Fig. 35).

rkfydk 7- vke ds ckSj ij Hkze.kdkjh dhV
Table 7. Mango flower visitors

oxZ@Order dqy@Family iztkfr;k¡@Species 
gkbesuksIVsjk@ Hymenoptera ,fiMh@Apidae 6 
 foLihMh@ Vespidae 2 
 tkbyksdksfiMh@Xylocopidae 2 
 vU; @Unidentified 3 
fMIVsjk@Diptera fljfQMh@Syrphidae 4 
 elflM+h@Muscidae 3 
 ljdksQsfxMh@Sarcophagidae 2 
 dSyhQksfjMh@ Calliphoridae 3 
 vU; @Unidentified 4 
dksfyvksIVsjk@ Coleoptera dksDlhusfyMh@Coccinalidae 5 
 ;ksx@Total 34 
 

fp= 34- vke ds ckx esa ijkx.k dhVksa dk ?kuRo
Fig. 34.  Pollinators’ diversity in mango orchard

fp= 35- ijkx.k dhVksa dh le;kuqlkj la[;k
Fig. 35. Diurnal variation in pollinator’s abundance

laLFkku iz{ks= esa Hkquxk dhV tkfr dk lfEeJ.k

laLFkku ds jgeku[ksM+k iz{ks= ij vke dh Hkquxk dhV
dh fofHkUu iztkfr;ksa ds izdksi ds vk¡dM+s o’kZ 2015&16
esa lkIrkfgd vk/kkj ij ,d= fd;s x;sA ckSj fodkl
dky esa rhuksa iztkfr;ksa ds Hkquxk dhV cgqrk;r ls ik;s
x;sA vkbfM;ksLdksil Dykbfi,fyl iztkfr dk Hkquxk
ckSj fodkl mijkar 17osa lIrkg esa lekIr gks x;kA
tcfd vkbZ- fuVhMqyl o’kZ ds vafre lIrkg ls 35osa
lIrkg rd ik;k x;kA ,- ,Vfdulksuh dh mifLFkfr
o’kZ Hkj ntZ dh x;h ¼fp= 36½A

Species composition of hopper at ICAR-
CISH experimental farm
The species composition of mango hoppers during
different standard weeks of the year 2015-16 has
been observed at the experimental farm of ICAR-
CISH. The species Amritodes atkinsoni was observed
as dominant species in the mango ecosystem and
occurring throughout the year. The population of
Idioscopus nitidulus dominates initially up to the
month of February and then the population was
observed rarely after 35th SMW. The population of
species I. clypealis was observed only during
flowering period up to 17th SMW and then the
population decreased (Fig. 36).
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fp= 36- laLFkku ds jgeku[ksM+k iz{ks= ij Hkquxk dhV dh iztkfr;ksa dh la[;k
Fig. 36.  Species composition of hopper at ICAR-CISH experimental farm during 2015-16

mRrj izns'k ds fofHkUu tuinksa esa Hkquxk dhV
dh iztkfr;ksa dk fooj.k

mRrj izns”k ds izeq[k vke mRiknd {ks=ksa esa uoacj 2014

ls tuojh 2015 ds e/; Hkquxk dh iztkfr;ksa dk laxzg

gsrq losZ{k.k dk dk;Z fd;k x;kA v/;;u ls Kkr gqvk

fd ,- ,Vfdulksuh vf/kdrk esa vkSj vkbZ- fuVhMqyl

de ik;k x;kA bl le;kodkl esa Hkquxk dhV dh vkSj

dksbZ iztkfr ugha ik;h x;hA

Hkquxk] fFkzIl vkSj xqft;k dhVksa dh la[;k

xfrdh

o’kZ 2015&16 ds nkSjku vke ds ckxksa esa Hkquxk] fFkzIl

vkSj xqft;k dhVksa dh la[;k lkIrkfgd varjky ij ntZ

dh x;hA ckxksa esa Hkquxk dh mifLFkfr nwljs lIrkg ls

ysdj 48osa lIrkg rd yxkrkj ntZ gqbZA ckSj ij Hkquxk

dhV dh vkSlr la[;k 0-23&12-04 izfr ckSj ns[kh x;hA

dhV dh la[;k esa 38 ls 52 oas rFkk 1&10 osa lIrkg ds

e/; deh ¼0&1-62 vkSj 0-19&0-39] Øe”k%½ ns[kh x;h

¼fp= 37½A Hkquxk dh la[;k vkSj vf/kdre rkieku

¼vkj ¾ 0-45½] U;wure rkieku vkSj /kwi ds ?k.Vksa esa

ldkjkRed laca/k ns[kk x;kA blds foijhr vkisf{kd

vknzZrk ls udkjkRed ¼vkj ¾ &0-392½ laca/k ik;k

x;kA xqft;k dhV dh mifLFkfr 5osa ls 26osa lIrkg ds

e/; ns[kh x;hA bl nkSjku izfr ckSj xqft;k dhV dh

Species composition of mango hopper in
different districts of Uttar Pradesh
A preliminary survey was made to observe hopper
species composition at different mango belts of
Uttar Pradesh during pre flowering season of
mango. The mango hoppers collected from 51
locations were sorted for species composition
during the survey from November, 2014 to
January, 2015. The species A. atkinsoni was observed
to dominate in all the surveyed districts followed
by I. nitidulus. The species I. clypealis was not
observed during this period.
Population dynamics of mango hopper,
thrips and mealybug
The hopper, thrips and mealybug population was
monitored in the mango orchards during 2015-16.
The results indicated that the hoppers started to
appear from 2nd standard week and continued up
to 48th standard week. The average number of
hoppers per panicle ranged from 0.23 - 12.04.
However, the hopper populations observed
between 38-52nd and 1-10th standard weeks ranged
from 0-1.62 and 0.19-0.39, respectively (Fig. 37).
Mango hopper population was positively correlated
with maximum temperature (r = 0.450), minimum
temperature, sunshine hours (r = 0.333) and
negatively correlated with maximum and minimum
relative humidity (r = -0.392). The population of
mealybugs in mango first appeared on 5th standard
week and continued up to 26th standard week. The
average number of mealybug per panicle ranged
from 0.23–9.58. The maximum number of mealybug
was observed from 9.3 to 9.58 during 13-14 th
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standard weeks (Fig. 37). Mango mealybug
population positively correlated with maximum
temperature (r = 0.227), sunshine hours (r = 0.296)
and negatively correlated with minimum relative
humidity (r = -0.526). It was non-significant with
maximum temperature and relative humidity. The
thrips population started to appear from 6 th

standard week and continued up to 39th standard
week. The average number of thrips per panicle
ranged from 0.06 – 4.94. The thrips population was
not observed during 40-52nd and 1-5th standard
weeks (Fig. 37). The maximum number of thrips
observed during 20-21st standard weeks ranged
from 4.06 to 4.94. Mango thrips population was
positively correlated with maximum temperature
(r = 0.464), sunshine hours (r = 0.479) and negatively
correlated with maximum and minimum relative
humidity (r = -0.504).
Analysis of mango thrips population
dynamics
Three years’ mango thrips population (2013-2015)
data was used to analyze the trend. It was found
that the highest mango thrips population was
observed between 13th standard meteorological
weeks (SMW) to 24th SMW during 2013. In 2014,
thrips population was observed from 15th SMW to
28th SMW. During the year 2015, thrips occurrence
was found from 16th to 28 th SMW. The trend
indicated one-week delay in thrips occurrence in
mango each year, this delay attributes to the
variation in temperature and relative humidity
which regulated the mango phenology. The peak
infestation of mean number of thrips on mango i.e.,
6.2/tap, 5.4/tap and 4.7/tap was observed during

vkSlr la[;k 0-23 ls 9-58 ds e/; ntZ gq;h ¼fp= 37½A

dhV dh la[;k] of̀)] vf/kdre rkieku ¼vkj ¾ &0-

227½ rFkk lw;Z izdk”k vof/k ¼vkj ¾ 0-296½ ds e/;

ldkjkRed ,oa U;wure vkisf{kd vknZzrk ls udkjkRed

¼vkj ¾ &0-526½ laca/k ik;k x;kA ckxksa esa fFkzIl dh

mifLFkfr 6osa ls 39osa lIrkg ds e/; ns[kh x;hA bldh

vkSlr la[;k 0-06&4-94 ds e/; rFkk vf/kdre la[;k

¼4-06 ls 4-94½ 20osa vkSj 21osa lIrkg esa ns[kh x;h ¼fp=

37½A fFkzIl dh la[;k dk fodkl vf/kdre rkieku

¼vkj ¾ 0-464½ vkSj lw;Z izdk”k vof/k ¼vkj ¾ 0-479½

ls ldkjkRed rFkk vkisf{kd vknZzrk ¼vkj ¾ &0-504½

ls udkjkRed :i ls lacaf/kr ik;k x;kA

fFkzIl dhV dh la[;k xfrdh dk fo'ys"k.k

o’kZ 2013 ls 2015 ds e/; fFkzIl dhV dh la[;k dks
vk/kkj cukdj bldh xfrdh dk leku fo”ys’k.k fd;k
x;kA rhuksa o’kksZa esa bldh vf/kdre la[;k Øe”k%
13&24osa] 15&28osa vkSj 16&28osa lIrkg ds e/; ik;h
x;hA :>ku ns[kus ij Kkr gqvk fd izfr o’kZ fFkzIl
dhV dk fodkl ,d lIrkg ds foyac ds lkFk laiUu
gqvkA rkieku vkSj vkisf{kd vknzZrk dks blds fy,
mRrjnk;h ekuk x;k ftlus u flQZ dhV dks cfYd
ikS/kksa esa u;h ifRr;ksa esa fodkl ds le; dks Hkh izHkkfor
fd;kA bu o’kksZa esa dhV dh vf/kdre la[;k Øe”k%
6-2] 5-4 vkSj 4-7 dhV izfr Fkidh ik;h x;h ¼fp= 38½A

fp= 37- Hkquxk] fFkzIl vkSj xqft;k dhVksa dh la[;k xfrdh
Fig. 37.  Population dynamics of mango hopper, thrips and mealybug
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fp= 38- fofHkUu o"kksZa esa y[kuÅ ftys esa fFkzIl dhV dh la[;k xfrdh
Fig. 38.  Population dynamics of mango thrips in Lucknow during different years

fp= 39- Qy eD[kh dh vke ds ckxksa esa la[;k
Fig. 39.  Population of fruit flies on mango

dhV dh la[;k dk fodkl vke ds o{̀kksa ij ckSj] ifRr;ksa
,oa Qyksa ds fodkl ds vuq:Ik FkkA fFkzIl dh la[;k ij
vkisf{kd vknzZrk vkSj rkieku nj dk foijhr izHkko
ns[kk x;kA

vke dh Qy eD[kh ¼cSDVªkslsjk iztkfr½ dh

iztkrh; lajpuk ,oa la[;k xfrdh

vke ds ckxksa esa Qy eD[kh dh la[;k dk vk¡dyu
feFkkby ;wthukWy Vsªi esa vkdj ejh uj efD[k;ksa dh
la[;k ds vk/kkj ij fd;k x;kA vke ds ckxksa esa dhV
dh vf/kdre la[;k ¼2069-8 eD[kh izfr VªSi izfr lIrkg½
34osa lIrkg esa ik;h x;h ¼fp= 39½A Qy eD[kh dhV
dh iztkrh; lajpuk ds v/;;u ls Kkr gqvk fd ch-
MkslsZfyl vf/kdrk esa ¼90 izfr'kr½ ik;h x;hA blds
ckn ch- tksukVk ¼1&8 izfr'kr½ vkSj ch- dqdqjfcVh
¼1 izfr'kr ls de½ ik;h x;hA

2013, 2014 and 2015, respectively (Fig. 38). Peak
infestation was synchronized with flowering, fruit
development and vegetative stages of mango. Thrips
population was found negatively correlated with
maximum relative humidity, minimum relative
humidity and evaporation.

Population dynamics and species
composition of mango fruit flies (Bactrocera
sp.)
Population of fruit flies in mango was monitored
through methyl eugenol traps during fruiting
period. Population attained peak in mango orchards
(2069.8 fruit flies/trap/week) during 34th standard
week (Fig. 39). Species composition study revealed
that during July, B. zonata was found to be in the
range of 1 to 8 per cent, B. cucurbitae comprising
less than one per cent. However, overall B. dorsalis
was dominating with more than 90 per cent.
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vke dh ckSj fet

fet dhV dk izdksi Qjojh ekg ds izFke lIrkg ls
izkjaHk gksdj ekpZ eghus ds f}rh; lIrkg esa vius
vf/kdre Lrj ¼1-11 izfr”kr½ rd jgkA  bl dhV dk
izdksi vkfFkZd {kfr Lrj ls uhps jgk ¼rkfydk 8½A

vke ds tkyk dhV dk izdksi

tkyk dhV dk izdksi 20osa ls 49osa lIrkg ds e/; ns[kk
x;k ¼fp= 42½A vf/kdre 11-9 tkyk izfr isM+] 36osa
lIrkg esa ns[ks x;sA U;wure vkisf{kd vknzZrk ls tkyk
dhV ds izdksi dk laca/k ldkjkRed ¼vkj ¾ 0-405**½
ik;k x;kA

Mango inflorescence midge
Incidence of mango inflorescence midge started
from February 1st week (0.02%) and reached its
peak (1.11%) by 2nd week of March, 2016.
However, pest has not reached its threshold level
(Table 8).

Incidence of mango leaf webber
During 2015, leaf webber infestation on mango was
observed from 20th to 49th SMW (Fig. 42). Peak
infestation (11.9 webs/tree) was recorded during
36 th SMW. The leaf webber infestation was
positively correlated with minimum relative
humidity (r = 0.405**).

fp= 42- tkyk dhV izdksi dk lkIrkfgd fooj.k
Fig. 42. Weekly incidence of mango leaf webber

rkfydk 8- vke ds ckSj fet dh dhV dh la[;k xfrdh
Table 8. Dynamics of mango inflorescence midge
(Superscripts are Duncan subset for alpha = 0.05)

lIrkg@ SMW izdksi izfr'kr@ Incidence (%) 
4th 0.02a 
5th 0.46b 
6th 0.65bc 
7th 0.12a 
8th 0.58bc 
9th 0.51bc 

10th 0.87cd 
11th 1.11 d 
12th 0.82bcd 
13th 0.75bc 

 
uk'kh dhVksa dk lesfdr izca/ku

tSo uk'kh ds iz;ksx ls xqft;k dhV dk izca/ku

fcosfj;k csfl;kuk ds LFkkuh; dYpj lh-vkbZ-,l-,p-

,e,eoh chch&1 dks pkoy ds nkuksa ij mxkdj iz;ksx

gsrq blds chtk.kq cM+h la[;k esa mRiUu fd;s x;sA

iz;ksx”kkyk esa xqft;k dhV ds izFke vo;Ld ij 1x109

chtk.kq izfr feyh dk fNM+dko fd;k x;kA ftlds

ifj.kke Lo:Ik 7 fnu ds vanj 85&92 izfr”kr dhV

èR;q dks izkIr gq,A

tkyk dhV dk u;s lqjf{kr dhV uk'kd }kjk
izca/ku

iz;ksx”kkyk esa tkyk dhV ds vo;Ldksa ij cSUthu
MkbZdkcksZDlkekbM ¼¶ywcsUMkekbM 460 ?kqyu”khy lka/kz½
0-05 feyh izfr yh dh nj dk izHkko ns[kk x;kA jlk;u

Integrated management of insect pests
Management of mango mealybug using bio-
agents
Bioefficacy of a native strain of entomopathogenic
fungus, Beauveria bassiana CISH MMB Bb-1 strain
was tested against mango mealybug. It was
successfully mass multiplied in the laboratory using
rice culture media. The bio efficacy was also tested
on first instar of D. mangiferae using concentration
of 1x109 conidial spores per ml solution along with
the sticking agent and the result showed 85-92 per
cent mortality seven days after treatment under
ambient conditions.

Management of mango leaf webber with
safer and newer insecticide molecules
The bioefficacy of a benzene dicarboxamide
compound flubendamide 460 SC at 0.05 ml/l was
tested against different sized larvae of mango leaf
webber under laboratory conditions. The chemical



Annual Report 2015-16

67

treated leaf discs were provided to larvae. The
result after 24 hrs showed that flubendamide
caused 100 per cent mortality in small sized larvae
(1-10 mm), 80 and 93.3 per cent in medium (11-20
mm) and large (21-30 mm) sized larvae, respectively.
In another experiment with aqueous extracts of
Clerodendrum infortunatum (10 g leaves in 100 ml)
was tested against fruit borer and leaf webber with
sticking agent. No mortality was found in fruit borer
larvae 24 hrs after treatment.

Evaluation of mango germplasm against leaf
webber
Fifty mango germplasms have been screened for
natural infestation of leaf webber in terms of
average number of webs/tree. The number of webs
0-20 in twenty eight germplasms, 21-40 in thirteen,
41-60 in five, 61-80 in three and one germplasm with
> eighty. The highest number of webs were
observed in germplasm Bareilly (105.5 webs/tree)
and least number of webs observed in Goa,
Bangalora, Bombay Batli and Mallika (2.5 – 3.0
webs/tree).

GUAVA (Psidium guajava L.)

Incidence of guava shoot borer, Microcolona
technographa (Gelechidae: Lepidoptera)
Incidence of guava shoot borer was recorded during
December, 2015 to January, 2016. Maximum
infestation by guava shoot borer was observed
during 51st SMW with 14.6 infested shoots per plant
(Fig. 43).

ls “kksf/kr ifRr;k¡ dhVksa dks f[kyk;h x;hA ,d fnu ¼24
?kaVs½ mijkar fujh{k.k esa ik;k x;k fd 1&10 feeh eki
dh lkjh lwfM+;k¡ ej x;ha] 11&20 feeh okyh 80 izfr”kr
vkSj 21&30 feeh okyh 93-3 izfr”kr lwfM+;k¡ ejh gqbZ
ik;h x;haA ,d vU; ijh{k.k esa DysjksMsUMªe buQksjpqusVe
dh 10 ifRr;ksa ls 100 feyh ikuh esa jl fudky dj
tkykdhV vkSj Qy cs/kd ij iz;ksx fd;k x;k ysfdu
vizHkkoh ik;k x;kA

vke ds tuunzO; ij tkyk dhV dk izHkko

tkyk dhV dh vke ds 50 tuunzO;ksa ij mifLFkfr
dk vk¡dyu fd;k x;kA vke ds 28 tuu nzO;ksa ij
tkyksa dh vkSlr la[;k 0&20] 13 tuu nzO;ksa ij
21&40] 5 ij 41&60] 3 ij 61&80 vkSj ,d ij 80 ls
vf/kd ik;h x;hA cjsyh tuunzO; ds o{̀kksa ij lokZf/kd
105-5 tkys izfr isM+ ik;s x;s rFkk U;wure 2-5&3-0
tkys xksok] caxykSjk] ckWEcs ckVyh vkSj efYydk ij ik;s
x;sA

ve:n ¼lhMh;e Xoktkok ,y-½

ve:n ds izjksg cs/kd dhV] ekbØksdksyksuk
VsDuksxzkQk ¼xsysfpMh% ysihMksIVsjk½

dhV dk izdksi fnlacj 2015 ls tuojh 2016 ds e/;
ns[kk x;kA vf/kdre izHkkfor izjksg ¼14-6 izfr o{̀k½ 51osa
lIrkg ds nkSjku ns[ks x;s ¼fp= 43½A

fp= 43- ve:n ds izjksg os/kd dhV dk jgeku[ksM+k iz;ksx iz{ks= ij izdksiA
Fig. 43.  Incidence of guava shoot borer in ICAR-CISH, Rehmankhera experimental farm
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ve:n dh Qy eD[kh dh iztkrh; lajpuk
,oa la[;k xfrdh

vke dh rjg] ve:n dh Qy efD[k;ksa dh la[;k dk
vk¡dyu feFkkby ;wthukWy Vsªi }kjk fd;k x;kA dhV
dh vf/kdre la[;k ¼1188-5 eD[kh izfr Vªsi½ tqykbZ
ekg ds vafre lIrkg esa ik;h x;hA ¼fp= 40½A

Population dynamics and species composition
of guava fruit flies (Bactrocera sp.)
Population of fruit flies on guava was monitored
through methyl eugenol traps during fruiting
period. The catches of fruit flies differed
significantly during the period of observation. The
higher population was recorded in guava orchards
during July, 2015. Population attained peak in guava
orchards (1188.5 fruit flies/trap/week) during 31st

standard week (Fig. 40).

fp= 40- Qy eD[kh dh ve:n ds ckxksa esa la[;kA
Fig. 40.  Population of fruit flies on guava

fp= 41- ve:n ds ckxksa esa Qy eD[kh dh lkIrkfgd la[;kA
Fig. 41.  Seasonal abundance of fruit fly in guava orchard

lkekU; rkSj ij Qy eD[kh ve:n ds ckxksa esa o’kZ Hkj
lfØ; ik;h x;h ysfdu 17 osa ls 46 osa lIrkg ds e/;
bldh la[;k [krjs ds Lrj ls vf/kd jgh ¼fp= 41½A
tqykbZ ekg esa fd;s x;s iztkrh; lajpuk ds v/;;u ds
lUnHkZ esa cSDVkslsjk MkslsZfyl 90 izfr”kr] ch- tksukVk
1&8 izfr”kr vkSj ch- dqdqjfoVh ,d izfr”kr ls de
la[;k esa ik;h x;hA

Species composition study revealed that during July
B. zonata was found to be in the range of 1 to 8 per
cent and B. cucurbitae comprising less than one per
cent. However, overall B. dorsalis was dominating
with more than 90 per cent. Fruit flies were present
throughout the year in guava orchard. However,
their population reached to threshold level during
the 17th to 46th meteorological weeks (Fig. 41).
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lw=d`fe foKku

tkyk dhV ds fo:) LVhujuhek vCcklh dh
izHkkfodrk

iz;ksx iz{ks= ij tkyk dhV ¼vksjFksxk b;wMwªlsfyl½ ds
izaca/ku gsrq LVhujuhek vCcklh dh rr̀h; voLFkk dh
vo;Ldksa ij fNM+dko fd;k x;kA ftlds ifj.kkeLo:Ik
40 izfr”kr tkyk dhV dh lwfM+;k¡ èr ik;h x;hA
iz;ksx”kkyk esa 100 izfr”kr izHkko dh vis{kk iz{ks= esa de
izHkkfodrk ds ihNs de ueh vkSj lw;Z dh /kwi dkjd jgs
gksaxsA

nhed ds fo:) ,l- vCcklh dh izHkkfodrk

iz;ksx”kkyk esa 28 ols- rkieku ij ,l- vCcklh dh
r̀rh; voLFkk dh vo;Ld nhed] vksMksUVksVfeZl vkscsll
dh 90 izfr”kr la[;k dks 24&48 ?kaVs esa ekjus esa l{ke
ik;h x;hA ckxksa ds vanj vke ds isM+ ds ruksa ij bl
lw=df̀e ds fNM+dko ls 80 izfr”kr nhed ej x;h lkFk
gh nksuks gh izdkj ds ijh{k.kksa esa izR;sd nhed ds vanj
ls lw=df̀e ik;s x;sA

,l- vCcklh ds fy, mfpr rkieku vko';drk

,l- vCcklh dh rkieku vko”;drk ij iz;ksx”kkyk esa
fd;s x;s “kks/k mijkar ik;k x;k fd bl lw=df̀e dh
laØked vo;Ld 28 ºls- lokZf/kd lfØ; gksrh gSA
blds lkFk gh ;g lw=df̀e 20&30 ºls- ds e/; lfØ;
jgrk gS rFkk 15 ºls- ij bldh lfØ;rk ?kV tkrh gS
vkSj ;g dhV dks ekjus esa rks l{ke jgrh gS ysfdu
muds vUnj ls iqu% ckgj ugha vk ikrhA

dhV jksxdkjh lw=d`fe gsrq vke ds ckxksa dk
losZ{k.k

jgeku[ksM+k iz;ksx iz{ks= ,oa vkl&ikl ds {ks=ksa ls feêh
ds 30 uewuksa laxzg fd;s x;sA feV~Vh ds uewuksa ij
xsysfj;k esYyksfuYyk dh lw¡fM;ksa dks NksM+k x;k ysfdu
fdlh Hkh uewus esa dhV jksxdkjh lw=df̀e ugha ik;s x;sA

mRrj izns'k fLFkr ve:n ds ckxksa esa jksxdkjh
QQw¡n ,oa lw=d`fe;ksa dh igpku

y[kheiqj ftys ds mej y[kk vkSj fnykojiqj xk¡oksa esa

Nematology

Bio-efficacy of Steinernema abbasi against
leaf webber
The bio-efficacy of S. abbasi was evaluated against
mango leaf webber, Orthaga euadrusalis under field
conditions. Foliar application of third stage infective
juveniles resulted in 40 per cent mortality of last
instar larvae of O. euadrusalis as against 100 per cent
mortality under laboratory conditions. This low
mortality may be attributed to environmental
factors (sun radiation and low moisture levels).

Bio-efficacy of S. abbasi against termite
In-vitro bioefficacy of S. abbasi was tested against
termite, Odontotermes obesus at 28 °C. Third stage
infective juveniles of S. abbasi were able to execute
90 per cent mortality of insect within 24-48 hours
and 100 per cent emergence of infective juveniles
was observed from all EPN infected cadavers under
field conditions, trunk application of S. abbasi on
mango resulted in 80 per cent mortality of termite
and cent per cent nematode emergence was
observed.

Optimum temperature requirement for S.
abbasi
Optimum temperature requirement was worked
out for S. abbasi under laboratory conditions.
Infective juveniles of S. abbasi were incubated at
different temperatures. The results revealed that
the development and infectivity of S. abbasi was
maximum at 28 °C followed by 30, 25 and 20 °C. At
15 °C, there was mortality of insect but no
nematode emergence was observed.

Survey for EPN for mango orchard
Thirty soil samples were collected from mango
orchards of ICAR-CISH, Rehmankhera and
adjoining villages for the presence of
entomopathogenic nematodes. Soil samples were
baited with last instar larvae of Galleria mellonella.
None of the samples tested positive for the presence
of EPN.

Occurrence and identity of nematode fauna
and fungal flora associated with guava
orchards located in certain districts of UP
Soil and root samples collected from Lakhimpur
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fp= 44- ve:n dk mdBk izHkkfor o`{k ,oa mlh isM+ dh laØfer tM+sa
Fig. 44. Wilted guava tree and infection of root-knot nematodes in roots of same tree

fp= 45- mdBkxzLr ve:n dh ikS/k ,oa mdBk izHkkfor ikS/kksa dh tM+ksa esa tM+ xzfUFk jksx ds y{k.k
Fig. 45.  Wilted guava grafts and symptoms of root-knot nematodes infection in roots of wilted grafts

Kheri district revealed the occurrence of root-knot
nematode in Umar Lakha and Dilawarpur villages
on guava cv. Qaimganji Safeda coupled with
occurrence of Fusarium oxysporum (30-60%) in galled
portion of roots (Fig. 44). Conversely, guava plants
cv. L-49 cultivated in Dilawarpur village were
largely found healthy. Planting material in both the
villages reportedly was procured from nurseries
located in Qaimganj (Farrukhabad) and Malihabad
(Lucknow), respectively.  Surveys conducted in
orchards located around Hardoi-Farrukhabad–
Qaimganj Road particularly in Amethi, Koria and
Ghudhabad also exhibited very low population of
nematodes. Samples collected from nursery in Razla
Mau, closely located to Qaimganj, were found to
have the plants infested with root-knot nematode
(5-8 juveniles/50 cc soil). Soil and root samples
collected from nurseries located in Milkia, Papri
Khurd, Mirpur and Badjala displayed heavy
infestation of root-knot nematode (Fig. 45). Galled
portion also had infection of F. oxysporum (40-80%).
Surveys undertaken in nurseries and orchards of
guava in Badaun district revealed high degree of
mortality of 1-2 year old grafted plants as well as
seedlings. Roots of the plants were found to have

ve:n ds ikS/kksa dh tM+ksa esa tM+ xzfUFk lw=df̀e dk
xaHkhj izdksi ns[kk x;k ¼fp= 44½A lkFk gh tM+ksa ij
mifLFkr lw=df̀e }kjk mRiUUk 30&60 izfr”kr xzfUFk;ksa
esa ¶;wtsfj;e vkWDlhLiksje uked jksxdkjh QQw¡n ik;k
x;kA blds foijhr fnykojiqj xk¡o ds ,d vU;
,y&49 ds ckx esa isM+ iw.kZr% LoLFk ik;s x;sA bu nksuksa
gh xk¡oksa esa ve:n ds ikS/ks efygkckn ¼y[kuÅ½ vkSj
dkbexat ¼Q:[kkckn½ ls ykdj yxk;s x;s gSA gjnksbZ
ls Q:[kkckn vkSj dkbexat ekxZ ij fLFkr ckxksa ds
fujh{k.k ,oa ogk¡ ls fy, x;s ènk ds uewuksa ls Kkr gqvk
fd vesBh] dksfj;k vkSj ?kq<+kckn esa fLFkr ckxksa esa ènk
esa tM+ xzafFk lw=df̀e ugha FkkA jtyk eÅ] fefYd;k]
ikijh [kqnZ] ehjiqj vkSj cntkyk fLFkr ikS/k 'kkykvksa ,oa
ckxksa esa tM+ xzafFk lw=df̀e dk xaHkhj laØe.k ¼5&8 lwM+h
izfr 50 ?ku lseh feV~Vh½ ik;k x;kA tM+ xazfFk ;qDr
40&80 izfr”kr tM+ksa esa ,Q- vkDlhLiksje QQw¡n Hkh
ik;k x;k ¼fp= 45½A cnk;w¡ ftys esa losZ{k.k ds nkSjku
1&2 o’kZ mez ds ve:n ds <sjksa ikS/ks ejs gq, ik;s x;sA
,sls ikS/kksa dh tM+ksa esa lw=df̀e mRikfnr xzfUFk;k¡ cM+h
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severe galling (Fig. 46). Around 5-20 females were
found in the root pieces/gall measuring 5x2 mm
size. Vegetable cultivation particularly brinjal was
generally practiced in the plots being used for
raising the seedlings required for developing the
grafted plants. Qaimganji Safeda was a common
cultivar being used for raising the nursery. Kakrala
belt of guava has largely been found infested with
root-knot nematode resulting in high degree of plant
mortality. Supply of infected planting material
seems to be sole factor responsible for wide spread
distribution of root-knot nematode. Root-knot
nematode infestation could not be recorded from
five other locations (Kakrala Road, Ismail Ganj,
Kakroli, Kakroli Khurd, Sakame) having cultivation
of guava. Population of root-knot nematode could
not be noticed in any of the nurseries in Malihabad
block. Plants were generally found healthy.
Conversely, the four nurseries surveyed in Mall
block were found to have heavy infestation of root-
knot nematode. Galled/rotted roots yielded
substantial population of root-knot nematode (5-
15 in soft root, 6-10 females in hardy roots) and F.
oxysporum (40-90%).

Identification of root-knot nematode
(Meloidogyne sp.) infesting guava plants
Root-knot nematode population collected from
Lakhimpur Kheri, Badaun and Lucknow was
cultured on brinjal and guava seedlings either raised
in root-knot nematode infested soil or inoculated
with second stage juveniles exhibited distinct galls
on root within 40-60 days of inoculation. Mature
females were collected from the galls and
processed for perineal pattern observation required
for identification of the species. Study of hundred
samples of perineal region revealed that the pattern

la[;k esa ik;h x;haA izHkkfor tM+ksa esa ;k xzfUFk ds 5x2
feeh vkdkj ls 5&20 rd lw=df̀e dh eknk;sa izkIr dh
x;haA ikS/k'kkykvksa dh Hkwfe esa foxr esa lCth] fo”ks’k :Ik
ls cSxu dh [ksrh dh tkrh FkhA bl {ks= dh vf/kdka”k
ikS/k”kkykvksa esa dkbexat lQsnk ds ikS/ks rS;kj fd;s tk
jgs FksA ve:n dh ddjkyk Qy iV~Vh esa vf/kdka”k
ckxksa esa lw=df̀e dk izdksi ns[kk x;k ftlls isM+ ej jgs
FksA cnk;w¡ ftys esa fLFkr ve:n ds ckxksas esa tM+xzfUFk
lw=df̀e dk vR;f/kd QSyko laØfer ikS/k ds ek/;e ls
gh gqvk FkkA fofHkUu {ks=ksa ¼ddjkyk jksM] bLekbyxat]
ddjkSyh] ddjkSyh [kqnZ vkSj ldke½ esa tM+ xzfUFk
lw=df̀e dk laØe.k ugha ik;k x;kA efygkckn fodkl
[k.M esa fLFkr ikS/k”kkykvksa ls ,df=r feêh ds uewuksa esa
tM+ xzfUFk lw=df̀e dh mifLFkfr ntZ ugha gqbZA ijarq
eky fodkl [k.M dh pkj ikS/k”kkykvksa esa tM+ xzfUFk
jksx dh Hkjekj ik;h x;h ¼fp= 46½A lM+u xzLr ;k
tM+ xzfUFk Hkkx esa 5&15 lw=df̀e eknk;sa rFkk 40&90
izfr”kr uewuksa esa ,Q- vkDlhLiksje dh mifLFkfr ik;h
x;hA

ve:n ds tM+ xzfUFk lw=d`fe ¼esYkksbMksxkbu
iztkfr½ dh igpku

y[kheiqj [khjh] cnk;w¡ vkSj y[kuÅ ftyksa esa ve:n

ij ik;s x;s tM+ xzfUFk lw=df̀e;ksa dks cSxu vkSj

ve:n dh ikS/k esa laØe.k djk;k x;kA laØe.k ds

40&60 fnu mijkar tM+ksa ij xzfUFk;ksa dk fodkl ns[kk

x;kA o;Ld eknkvksa dks tM+ ls fudky dj muesa

isjhfu;y Øe dk v/;;u fd;k x;k rFkk ihlhvkj

ijh{k.kksa ls irk pyk fd ;g ,e- budksxuhVk] ,e-

fp= 47- esYkkbMksxkbu dk isjhfu;y Øe
Fig. 47. Perineal pattern of Meloidogyne

fp= 46- mdBk izHkkfor ikS/kksa dh tM+ksa esa jksx ds y{k.k
Fig. 46. Symptoms of infection in roots of wilted grafts
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tsosfudk vkSj ,e- ,jsusfj;k ls vyx iztkfr gS ¼fp=

47½A bldh vafre igpku ihlhvkj mRikn Øe ls dh

tkuh gS ¼fp= 48 ,oa 49½A

jksx

,aFkzsdukst dh xaHkhjrk ,oa izlkj

jksx dk U;wure foLrkj ¼23-7 izfr”kr½ vkSj xaHkhjrk
¼13-5 izfr”kr jksx lwpdkad½ tqykbZ ekg ds izFke
i[kokM+s esa ik;k x;kA u;h ifRr;ksa ij laØe.k tqykbZ
ls izkjaHk gksdj uoacj ekg rd gksrk jgkA jksx dk vf/
kdre foLrkj ¼39-1 izfr”kr½ vkSj xaHkhjrk ¼28-50 izfr”kr
jksx lwpdkad½ uoacj ekg ds izFke i[kokM+s ¼45osa lIrkg½
esa ns[kk x;k ¼fp= 50½A

on account of dorsal/ventral arche(s) including
striae pattern (Fig. 47) and PCR results revealed
that nematode populations from these regions is
different from M. incognita, M. javanica (1.7 Kb) and
M. arenaria (1.1 kb). However, this needs to be
validated further with PCR product sequencing
(Fig. 48 & 49).

Diseases

Prevalence and severity of anthracnose
Lowest incidence (23.7%) and severity (13.5 PDI)
of disease was observed during first fortnight of
July. Fresh infection started in the first week of July
on new flushes which continued till November.
Highest incidence 39.1 per cent and severity PDI
(28.50) was recorded during 45th SMW i.e., first
fortnight of November 2015 (Fig. 50).

fp= 49- esykbMksxkbu ds f}rh; voLFkk ds ykblsV ls ihlhvkj ,EIyhfQds'ku
Fig. 49.  PCR amplification of lysate from single Meloidogyne second stage juvenile

fp= 48- cSaxu dh tM+ ls fudkys x;s lw=d`fe dk izkbej }kjk ihlhvkj ,EIyhfQds'ku

Fig. 48. Nematode isolated from brinjal root were PCR amplified using nematode specific primer
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fp= 52- fu/kkZfjr ckxksa esa [kjkZ jksx dk foLrkj ,oa xaHkhjrk
Fig. 52. Incidence and severity of powdery mildew in fixed

plots

fp= 50- ,aFkzsdukst dh xaHkhjrk ,oa foLrkj
Fig. 50. Prevalence and severity of anthracnose in fixed plots

fp= 51- fu/kkZfjr ckxksa esa >qylk jksx dk foLrkj ,oa xaHkhjrkA
Fig. 51.  Prevalence and severity of blossom blight in fixed
plots

ckSj ds >qylk jksx dh xaHkhjrk ,oa foLrkj

>qylk ds izkjafHkd y{k.k 6osa ekud ekSle lacU/kh
lIrkg esa mxrs gq, ckSj ij ns[ks x;sA “kq’d ekSle vkSj
pedhyh /kwi ls jksx dh rhozrk de jgh ¼fp= 51½A jksx
dh xaHkhjrk ,oa foLrkj esa /khjs&/khjs of̀) gqbZ vkSj jksx
ds vf/kdre y{k.k 11osa lIrkg esa ns[ks x;sA

[kjkZ jksx dh xaHkhjrk ,oa foLrkj

jksx dk vf/kdre izlkj ¼27-5 izfr”kr½ vkSj xaHkhjrk
¼18-2 izfr”kr jksx lwpdkad½ 12osa lIrkg esa ns[ks x;s
¼fp= 52½A ?kVrs&c<+rs rkieku ds lkFk “kq’d ekSle
jksx ds fodkl esa lgk;d jgk ysfdu jksx fu;a=.k gsrq
fNM+dko ds dkj.k jksx dk fodkl lhfer jgkA losZ{k.k
ls izkIr vk¡dM+ksa esa vf/kdre jksx foLrkj 90 izfr”kr
vkSj jksx dh xaHkhjrk 57-5 izfr”kr jksx lwpdkad rd
cM~Mwiqj ¼ckjkcadh½ esa ekpZ ds var esa ik;h x;hA

Prevalence and severity of blossom blight
Initial symptoms of blossom blight were observed
on emerging panicles during 6th SMW. Weather
conditions were dry and bright, so incidence of
disease was very less (Fig. 51). Disease incidence
and severity gradually progressed and attained
peak during 11th SMW.

Prevalence and severity of Powdery mildew
Peak disease incidence (27.5%) and severity (PDI
18.2) was recorded during 12th SMW (Fig. 52). Dry
weather with fluctuating temperature favoured
disease development but incidence and severity
were low in fixed plots due to application of proper
disease management. In roving survey, incidence
up to 90 per cent and severity up to 57.5 PDI were
recorded at Baddupur, Barabanki during March
end.
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Prevalence and severity of shoulder
browning
Surveys were conducted during June and July, 2015
and low to moderate incidence of shoulder
browning was recorded in and around Lucknow.
Highest incidence (89.3%) with disease index
(21.7%) was recorded during mid July in Barabanki
and Lucknow districts. At Rehmankhera, first
incidence was observed during 3rd week of June
and highest average disease index (39.0%) on cv.
Mallika during fourth week of July.

Prevalence of mango wilt
Observations regarding incidence of wilt disease
were made in Aligarh, Amroha, Barabanki,
Bulandshahar, Faizabad, Hardoi, Kanpur Nagar,
Kannauj, Lakhimpur, Lucknow, Mainpuri,
Moradabad, Pilibhit, Raebareli, Rampur,
Shahjahanpur, Sitapur, Sultanpur and Unnao
districts of Uttar Pradesh. Wilting of mango trees
was recorded at twelve locations of eight districts.
The age of wilted trees ranged from 22 to 64 years
(average age 37.9 years). Survey was also
conducted in Bihar (Gopalganj, Motihari, East
Champaran, Muzaffarpur, Hazipur, Samastipur,
Darbhanga, Sitamarhi and Shivhar districts) and
wilt incidence was recorded from Muzaffarpur,
Darbhanga and Motihari districts. In survey of
Ludhiana, Ropar (Punjab) and Una (Himachal
Pradesh) wilt incidence was recorded at one location
in Una district.

Isolation of Ceratocystis fimbriata
The soil samples collected from wilt affected trees
were used for isolation of C. fimbriata isolates. A
new technique was developed for isolation which
includes making cavities in half piece of carrot.
Entire piece was sterilized and the soil (rizoplane)/
root pieces from wilting mango tree were placed
in the cavity. These filled carrots pieces were placed
in humid chamber and incubated at 27±1 ºC. After
4-5 days, grey coloured fungus was developed,
which was separated and purified. Morphological
characterization helped in identification of four
distinct isolates (CISH-CF-1-4) Developmental
stages of aleurio conidia and formation of asco
spores in cultures were also recorded (Fig. 53).

'kk sYMj czkmfuax jksx dh xaHkhjrk ,oa
foLrkj

y[kuÅ ftys esa vkSj blds vkl&ikl ds ftyksa esa

twu&tqykbZ ekg esa fd;s x;s losZ{k.k esa “kksYMj czkmfuax

jksx dk foLrkj 89-3 izfr”kr rd rFkk xaHkhjrk 21-7

izfr”kr ntZ dh x;hA laLFkku ds jgeku[ksM+k iz{ks= esa

efYydk iztkfr ij bldk vf/kdre izdksi 39-0 izfr”kr

rd tqykbZ ekg esa ik;k x;kA

vke ds mdBk jksx dk foLrkj

mRrj izns”k ds vyhx<+] vejksgk] ckjkcadh] cqyan”kgj]

QStkckn] gjnksbZ] dkuiqj uxj] dUukSt] y[kheiqj]

y[kuÅ] eSuiqjh] eqjknkckn] ihyhHkhr] jk;cjsyh] jkeiqj]

“kkgtgk¡iqj] lhrkiqj] lqYrkuiqj vkSj mUuko ftyksa ds

losZ{k.k ls 8 ftyksa ds 12 ckxksa esa mdBk jksx dk izdksi

ns[kk x;kA bu ckxksa esa vke ds isM+ksa dh vkSlr mez 37-

9 o’kZ ¼22&64 o’kZ½ FkhA fcgkj ds xksiky xat] eksrhgkjh]

iwohZ paikju] eqt¶Qjiqj] gkthiqj] leLrhiqj] njHkaxk]

lhrke<+h ,oa f”kogj ftyksa ds losZ{k.k mijkar mdBk

jksx dk izdksi eqt¶Qjiqj] njHkaxk vkSj eksrhgkjh ftyksa

esa fLFkr vusd ckxksa esa ik;k x;kA tcfd fgekpy

izns”k ds muk ftys esa Hkh vke dk mdBk jksx ik;k

x;kA

fljsVksflfLVl fQfEcz;kVk dk i`FkDdhdj.k

lh- fQfEcz;kVk ds iF̀kDdhdj.k dh izfØ;k dks vkSj
vf/kd izHkkoh cukus ds rduhdh esa lq/kkj djrs gq, feêh
,oa tM+ksa ds uewuksa dks yackbZ esa QkM+h gqbZ xktj ds e/;
Hkkx esa cuk;s x;s xM~<s esa j[kk x;kA mDr VqdM+ksa dks
vf/kd vknzZrk ij isVªh IysV~l esa 27 ºls- rkieku ij
j[kdj QQw¡nh ds mxus dk bartkj fd;k x;kA QQw¡nh
mifLFkr gksus dh n”kk esa] 4&5 fnu ckn LysVh jax dh
of̀) ns[kh x;hA QQw¡n dh vkdkfjdh ds v/;;u ls
blds 4 fHkUu pfj= okys dYpj izkIr gq,A bl QQw¡n
ds ,Y;wjksdksuhfM;k vkSj ,LdksLikslZ ds fodkl dk
v/;;u iz;ks”kkyk esa fd;k x;k ¼fp= 53½A
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fp= 54- fljsVksflfLVl ds U;wfDy;ksVkbM flDosalks dh QkbykstsusfVd rqyuk
Fig. 54.  Phylogenetic comparisons of the nucleotide sequences of Ceratocystis

fp= 53- QQw¡n ds pkj ¼lhvkbZ,l,p&lh ,Q&1&4½ i`Fkd vkSj blds ,Y;wjksdksuhfM;k vkSj ,LdksLikslZA
Fig. 53.  Photographs of CISH-CF-1-4 isolates, its aleurio conidia and asco spores

Molecular characterization of Ceratocystis
The sequences were analyzed using BLAST and
showed 99 per cent homology to the C. fimbriata
isolates (KJ511491.1, KF650948.1) from different
hosts available on the NCBI database. Identified
isolate is 98 per cent similar with C. fimbriata
(KC493167.1) and 95 per cent with C. fimbriata
(AY157964.1) isolates reported from Mangifera indica
from Italy and Brazil, respectively. The Clustal1X
results showed great variations within C. fimbriata
isolates from mango and also from the other host
plants (Fig. 54). Phylogenetic comparisons of the
nucleotide sequences of CISH isolate with those of
selected from Gene Bank were performed using
MEGA 6 (Fig. 54). The nucleotide sequences of
CISH isolate were closely grouped with C. fimbriata
isolates from mango and other host plants.

fljsVksflfLVl dk vk.kfod fp=.k

CykLV ds iz;ksx ls Mh-,u-,- lhDosUlksa dk fo”ys’k.k
fd;k x;k vkSj lh- fQfEcz;kVk ds ,ulhchvkbZ MkVkcsl
ij miyC/k fofHkUu ikS/kksa ls izkIr iF̀kdksa ¼dsts 511491-
1] ds,Q 650948-1½ ls 99 izfr”kr lekurk ik;h x;hA
lh-vkbZ-,l-,p- izFkd vke ds o{̀kksa ls izkIr bVyh ds
dslh 493167-1 izFkd ls 98 izfr”kr vkSj czkthy ds
,okbZ 157964-1 ls 95 izfr”kr leku gSA DyLVy
ifj.kke ds vuqlkj lh- fQfEcz;kVk ds vke ,oa vU;
ikS/kksa ls izkIr izFkdksa esa vR;kf/kd fHkUurk ik;h x;h
¼fp= 54½A lh-vkbZ-,l-,p- izFkd ds U;wfDy;ksVkbM
lhDoslsal ds QkbykstsusfVd v/;;u ls Kkr gqvk fd
gekjk izFkd vke vkSj vU; ikS/kksa ls izFkdhdr̀ lh-
fQfEcz;kVk ds cgqr gh djhc gS ¼fp= 54½A
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Progress rate of infection of Ceratocystis in
stem
For successful production of wilt symptom in the
mango plants, inoculation technique was
standardized. Stem inoculation in 3-4 mm diameter
and 6-8 mm deep holes in mango seedlings was
found to be the best. Progress of infection was
recorded at 50, 75, 100 and 125 days after
inoculation. Initially, no significant progress was
observed in the lesion size. In 75 days, only scar
developed. In 100 days infection progressed and
on an average, it was 1.5 cm up and down from the
point of inoculation. Observations recorded after
125 days also, and the lesions further progressed
to 3.2 cm above and below the inoculation
point. However, the variation in progress rate
ranged from 1.7 cm to 6.4 cm among the different
replicates. Further, progress of infection will be
recorded at frequent time intervals.
Comparative efficacy of selected fungicides
at lower doses against C. fimbriata.
Comparative efficacy of fungicides (Thiophanate
methyl  70 WP, Carbendazim 50  WP, Propiconazole
25 EC, Hexaconazole 5 SC, Captan 70  +
Hexaconazole 5 WP, Metalaxyl 8  + Mancozeb 64
WP was tested at lower (0.01 to 0.08%) doses against
C. fimbriata using poison food technique. Data
recorded twenty eight days after culturing revealed
that all the treatments were effective at lowest dose
of 0.01 per cent. It indicated to work out further
effective lower doses of the fungicides.

Management of mango wilt at various
locations of disease incidence
Trees exhibiting typical initial symptoms of
Ceratocystis wilt or decline were treated with suitable
treatments at various locations of disease incidence.
Trees were treated with thiophanate methyl,
carbendazim and propiconazole. Management
efforts made at different locations revealed that
sudden wilt affected trees could not be saved at
any location. The trees identified as diseased on
the basis of decline symptoms, association of C.
fimbriata confirmed and treated with different
fungicides, were mostly saved (43 out of 45).
Thiophanate methyl soil drench at 150 g/tree and
aerial spray with propiconazole at 0.1% /
thiophanate methyl soil drench at 150 g/tree and
aerial spray with carbendazim at 0.1% /
carbendazim soil drench at 150 g/tree and aerial

fljsVksflfLVl ds laØe.k dh rus esa fodkl
nj

vke ds ikS/kksa esa df̀=e :Ik ls mdBk jksx mRiUu djus
gsrq rus esa 3&4 feeh O;kl dk 6&8 feeh xgjk fNnz
cukdj] mlesa QQw¡n dks izos”k djkuk Js’B ik;k x;kA
laØe.k dh fodkl nj 50] 75] 100 vkSj 125 fnu
mijkar ns[kh x;h FkhA rus ds vanj laØe.k dh of̀) ds
fujh{k.k ls Kkr gqvk fd laØe.k djkus ds 75 fnu rd
laØe.k esa dksbZ fo'ks"k of̀) ugha ns[kh x;h Fkh vkSj 100
fnu ckn ;g 1-5 lseh rd c<+kA ,d lkS iPphl fnu
mijkar fd;s x;s fujh{k.k esa laØe.k dk fodkl 3-2
lseh Åij vkSj uhps ik;k x;kA gkykafd fofHkUu jsIyhdsV~l
ds e/; vf/kd vlekurk ¼1-7&6-4 lseh½ ik;h x;hA
bl fo’k; ij dk;Z izxfr ij gSA

lh- fQfEcz;kVk ds fu;a=.k gsrq QQw¡nh uk'kdksa
dk lkis{k izHkkfodrk ijh{k.k

iz;ksx”kkyk fof/k ls QQw¡nh uk”kdksa ¼Fkk;ksQsusV feFkkby
70 MCywih] dkcsZUMkfte 50 MCywih] izksihdksuktkWy 25
bZlh] gsDlkdksuktkWy 5 ,llh] dsIVku 70 $
gsDlkdksuktksy 5 MCywih] esVkysfDly 8 $ esUdkstsc
64 MCywih dh U;wu njksa ¼0-01 ls 0-08 izfr”kr½ dks lh-
fQfEcz;kVk ds fu;a=.k gsrq iz;ksx fd;k x;kA iz;ksx dk
28 fnu rd fujh{k.k djus ds ckn ik;k x;k fd lHkh
QQw¡nh uk”kd izHkkoh FksA

fofHkUu LFkkuksa ij gks jgs mdBk jksx dk izca/ku

izns”k ds fofHkUu {ks=ksa ds vke ds mdBk ;k iru jksx
izHkkfor isM+ksa dk mipkj Fkk;ksQsusV feFkkby] dkcsZUMkfte
vkSj izksihdksuktkWy ls fd;k x;kA mDr mipkj ls
vpkud gksus okys mdBk jksx ls xzLr o{̀kksa dks cpkus esa
lQyrk ugha feyhA tcfd iru ;k fMDykbu ds
y{k.kksa ls xzLr 45 esa ls 43 isM+ cpk;s x;sA Fkk;ksQsusV
feFkkby ls ènk mipkj ¼150 xzke izfr isM+½ vkSj
izksihdksuktkWy ¼0-1 izfr”kr½ dk fNM+dko ;k Fkk;ksQsusV
feFkkby ¼150 xzke izfr isM+½ ls ènk mipkj vkSj
dkcsZUMkfte ¼0-1 izfr”kr½ dk fNM+dko ;k dkcsZUMkfte
¼150 xzke izfr isM+½ ls ènk mipkj vkSj izksihdksuktkWy
¼0-1 izfr”kr½ dk fNM+dko ;k Fkk;ksQsusV feFkkby
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dk;ZØe 
Schedules 

fNM+dko iwoZ jksx dh xaHkhjrk 
PDI Before spray 

(07.11.2015) 

fNM+dko ds 1 ekg mijkar  
PDI 1 Month after spray 

(30.12.2015) 

fNM+dko ds 4 ekg mijkar  
PDI 4 Month after spray 

(31.03.2016) 
1 17.8 9.0 13.0 
2 14.6 10.2 12.8 
3 14.0 10.4 13.0 
4 11.8 7.8 13.0 

Control 11.6 12.2 16.0 
CD 0.05 2.1 1.5 1.7 

 

rkfydk 8- lwVh eksYM dk izca/ku
Table 8. Management of sooty mould through spray schedules

¼5 xzke 50 feyh ikuh esa ?kksydj½ dk rus esa bUtsD”ku
vkSj ènk mipkj ¼150 xzke izfr isM+½ ds lkFk dkcsZUMkfte
¼0-1 izfr”kr½ dk fNM+dko jksx fu;a=.k gsrq izHkkoh ik;s
x;sA

'kk sYMj czkmfuax jk sx ds fu;a=.k gsrq

QQw¡nhuk'kdksa dh lkis{k izHkkfodrk

ekSle ds iwokZuqeku ds vuq:Ik ekulwu
vkus ds ,d lIrkg igys QQw¡nh uk”kdksa
¼izksihdksuktksy 25 bZlh½] MkbQsuksdksuktksy
25 bZlh vkSj ek;DyksC;wVkfuy 10 MCywih
0-1 izfr”kr dh nj ij rFkk esVkysfDly $
eSUdkstsc 8$64 MCyw ih&0-2 izfr”kr dh
nj ij fNM+dko fd;k x;k FkkA lHkh
mipkj izHkkoh ik;s x;sA fo”ks’k :Ik ls
MkbQsuksdksuktksy lokZf/kd izHkkoh Fkk ¼fp=
55½A

'kksYMj czkmfuax ds lanHkZ esa o"kZ Hkj lwVh
eksYM ds fu;a=.k gsrq izca/ku dk;ZØe dk fodkl

,oa ijh{k.k

QQw¡nh uk”kd] dhV uk'kd] LVkpZ] xksan vkSj dSfY”k;e
ukbVªsV ds iz;ksx ls pkj fHkUu fNM+dko dk;ZØe fu/kkZfjr
fd;s x;sA budk iz;ksx uoacj 2015 ls laLFkku ds
jgeku[ksM+k iz{ks= ij n'kgjh iztkfr ds o{̀kksa ij izkjaHk
fd;k x;kA nwljk vkSj rhljk fNM+dko Qjojh vkSj
ekpZ 2016 ds f}rh; i[kokM+ksa esa fd;k x;kA uoacj ekg
esa fd;s x;s fNM+dko ls dkyh QQw¡n ij dqN le; ds
fy, fu;a=.k rks gqvk ysfdu tuojh&Qjojh esa ;g iqu%
c<+ x;hA ekpZ esa Hkquxk dh c<+h gqbZ la[;k ds
ifj.kkeLo:Ik c<+rk gqvk dkyk QQw¡n Hkfo’; esa /;ku
nsus ;ksX; jgk ¼rkfydk 4½A

spray with propiconazole at 0.1%/ tree trunk
injection at 5 g thiophanate methyl dissolved in 50
ml of water/ hole along with soil drench at 150 g/
tree and aerial spray with carbendazim at 0.1% were
found effective in controlling mango wilt.

Comparative efficacy of fungicides for
management of shoulder browning disease

Keeping in view weather
prediction, spray of fungicides
(propiconazole 25EC,
difenoconazole 25EC and
myclobutanil 10WP at 0.1% and
metalaxyl + mancozeb 8+64WP @
0.2%) was done a week before
onset of monsoon. All the
treatments were effective in
comparison to control and
difenoconazole was found to be
the most effective fungicide with
no disease symptoms on fruits
(Fig. 55).

Development and evaluation of management
schedules for round the year management of
sooty moulds for reducing shoulder
browning
Four different spray schedules comprising of
insecticides, fungicides, starch, gum and calcium
nitrate were formulated. The application of
schedules was started in III Block on mango cv.
Dashehari during the month of November, 2015
followed by second and third spray during II
fortnight of February and March, 2016. Results
indicated that single spray during November was
enough to take care of sooty mould development
during December and January. However, during
March increase in sooty mould was recorded, which
indicated that more care is required against hoppers
(Table 8).

fp= 55- MkbQsuksdksuktksy ls mipkfjr
,oa vuqipkfjr QyA

Fig. 55. Difenoconazole treated and
untreated fruits
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Effect of spray of tree oil on lenticels on
mango fruits
Testing of different concentrations (0.1, 0.5, 1.0 and
1.5%) of tree oil was done on different cultivars
(Amrapali, Langra, Chausa, Lucknow Safeda and
Mallika). Results revealed that lenticels in Amrapali
and Langra were deformed at 1.0 per cent and in
Chausa at 1.5 per cent concentration. No negative
effect was observed in Mallika and Lucknow Safeda
cultivars at 1.5 per cent.

Development of methodology and computer
program for quantitative assessment of
symptoms caused by leaf spot diseases
Leaves were randomly selected and collected from
all sides of the mango trees cv. Dashehari, scanned
and converted to digital image of 200-300 dpi
resolution. Methodology and computer programme
for calculation of leaf area and related leaf
parameters viz., length and width along major and
minor axes, respectively, were developed in
MatLab® software. Methodology includes
converting RGB image to grey scale, thresholding
grey image, converting to binary form and filling
it. This will highlight the damaged area. The holes
of binary image is then filled (Fig. 56). The boundary
of object in binary image is then created.

Infected area (%) = (A—A1) x 100/A
A = area of whole leaf = bw area (L)
A1 = area of all white pixel of leaf excluding

black pixel of damaged area)

Vªh vk;y ds Qyksa ij fNM+dko dk ysUVh
dksf'kdkvksa ij izHkko

Vªh vk;y dh 0-1] 0-5] 1-0 vkSj 1-5 izfr”kr lka/kzrk ds
fNM+dko dk ysUVh dksf”kdkvksa ij izHkko ns[kk x;kA
vkezikyh vkSj yaxM+k iztkfr ds Qyksa ij 1-0 izfr”kr
rFkk pkSlk esa 1-5 izfr”kr nj ds fNM+dko ls ysUVh
dksf”kdk;sa {kfrxzLr gqbZA efYydk vkSj y[kuÅ lQsnk
ds Qyksa ij dksbZ dqizHkko ugha ns[kk x;kA

i.kZ /kCck jksxksa ds y{k.kksa ds ekiu gsrq fof/k
,oa daI;wVj dk;ZØe dk fodkl

vke ds isM+ ds pkjksa vksj ls ifRr;k¡ rksM+dj] LdSu
djds mldh fMftVy Nk;k 200&300 MhihvkbZ ij
rS;kj dh x;hA ifRr;ksa dh fofHkUu izdkj ls eki ysus
gsrq esVySc lkW¶Vos;j esa fof/k fodflr dh x;hA
bl fof/k esa vkjthch Nk;k dks LysVh jax esa ifjofrZr
fd;k tkrk gSA Nk;k ds jksxh Hkkx dks izdkf”kr dj bls
okbujh cukdj okbujh Nk;k ds fNnz can djrs gSa ¼fp=
56½A  okbujh Nk;k ds /kCcksa dh lhek fu/kkZfjr djrs
gS aA

jksxxzLr {ks=Qy ¼izfr”kr½ ¾ ¼,&,1½ x 100@,

, ¾ iwjh iRrh ds {ks=Qy ¼dkyk$lQsn {ks=Qy½

,1 ¾ iRrh ds leLr lQsn {ks= dk {ks=Qy] {kfrxzLr
Hkkx dks NksM+djA

fp= 56- jksxxzLr jax ¼ck;sa½] LysVh Nk;k ¼e/;½ vafre Nk;k ¼nk;sa½
Fig. 56. Infected colour (left), grey image (Mid) and threshold and filtered image (right)
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rqM+kbZ mijkUr izcU/ku
Post Harvest Management

MANGO (Mangifera indica L.)

Storage and handling

Storage of mango by use of safe chemicals

Mature green Dashehari fruits treated with 1 mM
salicylic acid showed 12.37 per cent Cumulative
Physiological Loss in Weight (CPLW) with total
carotenoid content of 5.71 mg/100 g as compared
to control with 18.79 per cent CPLW and  carotenoid
contents of 4.41 mg/100 g on the 9th day of storage
under ambient conditions (34±2 oC and 85-90% RH).

Testing the efficacy of bio-formulations for
improving post-harvest quality of mango

Mature green fruits of cv. Dashehari were treated
with three strains of Saccharomyces cerevisiae as (T1),
(T2), (T3) @ 108 cells/ml  for 10 minutes and control
(T4) where fruits were dip treated with water and
stored under ambient conditions (34±2 oC and 85-
90% RH). The CPLW was highest in T4 (12.87%)  on
the 10th day of storage. The total carotenoids content
was highest in T2 (7.22 mg/100 g) on the 10th day of
storage. The antioxidant content estimated by
FRAP was maximum in T1 (4602.22 µmole Trolox/g
on the 10th day of storage. Per cent inhibition of
antioxidants / free radicals estimated by DPPH
was maximum in T3 (76.47%) on the 10th day of
storage. The spoilage of the fruit was minimum in
T3 (7.33%).

Effect of essential oil on fruit quality during
storage

Mature green fruits of Dashehari were treated with
three essential oils like menthol, geranium and
palmarosa @ 0.01% along with control (dip treated
with water) and stored under ambient conditions
(34±2 oC and 85-90% RH). The CPLW was 16.73 per

vke ¼esaftQsjk bafMdk ,y-½

Hk.Mkj.k ,oa j[kj[kko

lqjf{kr jklk;uksa dk mi;ksx djds vke dk
Hk.Mkj.k

n”kgjh ds ifjiDo Qyk s a dk s 1 feyhek syj
lsysflfyd vEy ls mipkfjr dj dejs ds rkieku
¼34±2 ols- vkSj 85&90 izfr'kr vkj-,p-½ ij Hk.Mkfjr
fd;k x;kA Hk.Mkj.k ds uosa fnu esaa mipkfjr Qyksa dh
rqyuk esaa fcuk mipkfjr Qyksa ds Hkkj esaa vf/kd deh
ikbZ xbZA

vke dh rqqM+kbZ mijkar xq.koÙkk esaa lq/kkj ykus
ds fy, tSo&;kSfxdksa dh çHkkodkfjrk dk

ijh{k.k

n'kgjh ds ifjiDo Qyksa dks lsdsjksekbfll lsjsfolh ds

rhu çfrHksnksa ¼Vh
1
] Vh

2
 vkSj Vh

3
½ ls 108 dksf'kdk,a çfr

feyh dh nj ls 10  feuV rd mipkfjr dj dejs ds

rkieku ij j[kkA Hk.Mkj.k ds nlosa fnu lcls vf/kd

Hkkj esaa deh ¼12-87 çfr'kr½ fcuk mipkfjr Qyksa esa

gqbZA  HkaMkj.k ds nkSjku laiw.kZ ?kqyu'khy Bksl esa of̀)

gqbZ rFkk vEyrk ,oa Qy –<+rk es a deh gqbZA

vf/kdre dqy dSjksVhu Vh
2
 çfrHksn ls mipkfjr Qyksa esa

ns[kk x;kA Vh
3
 çfrHksn ls mipkfjr Qyksa esa xyu

lcls de jgkA izfr vkDlhdkjd lfØ;rk ¼,Q-vkj-

,-ih- }kjk½ lcls T;knk Vh
1 
esa vkSj Mh-ih-ih-,p- }kjk

lcls T;knk Vh
3 
esa ikbZ xbZA

HkaMkj.k ds nkSjku Qyksa dh xq.koÙkk ij lxa/k

rsy dk çHkko

n'kgjh vke ds ifjiDo gjs Qyksa dks rhu lxa/k rsy
¼esaFkksy] ftjsfu;e  vkSj  ikekjkstk½ ls mipkfjr dj 9
fnu rd HkaMkfjr fd;k x;kA HkaMkj.k ds ukSos fnu fcuk
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cent in control fruits while fruits treated with
menthol had 12.64, with geranium 12.41 and with
palmarosa had 11.21 per cent CPLW on the 9th day
of storage. The total carotenoids content was 6.73
mg/100 g in fruits treated with menthol, 7.10 mg/
100 g in fruits treated with geranium, 7.98 mg/100
g in fruits exposed to palmarosa and 5.11 mg/100 g
in control at 9th day of storage.

Quantification of energy utilization in pre-
and post-harvest operations of mango

The operation wise energy requirement during 2015
varied from 8057-10205 MJ/ha with mean value of
9727 MJ/ha. A significant difference in the energy
utilization amongst all categories of farmers were
observed in performing all the operations for
mango cultivation. It was found that fertilizer
application was the highest energy consuming
operation (3801 MJ/ha) followed by spraying (2036
MJ/ha), tillage operation (1702 MJ/ha),
transportation (1035 MJ/ha) and harvesting (496.05
MJ/ha) for mango production in 2015.

Estimation of post-harvest losses

A survey was conducted to assess the post-harvest
losses of mango in two major mango growing areas
viz., Lucknow and Saharanpur districts of Uttar
Pradesh at farm, wholesale and retail level and
Delhi fruit market during the year 2015. Hundred
orchardists from both the districts at farm level, 30
wholesalers from assembly market and 75 fruit
vendors from retail fruit markets of Lucknow,
Saharanpur and Delhi were selected for the study.
Three main harvesting practices observed were i)
shaking of the tree and using a notched bamboo
stick; ii) irrigating the orchard before harvesting
and shaking the tree as well as harvesting with
notched bamboo stick; and iii) using pouched pole
harvesters. The overall post-harvest loss of 19.27
per cent was estimated in mango in Uttar Pradesh
which includes 6.42 per cent loss at farm level, 10.02

mipkfjr Qyksa ds otu esa laiw.kZ nSfgd Hkkj dk uqdlku
vf/kdre gqvk] blds i'pkr~ esaFkksy ¼12-64 çfr'kr½]
ftjsfu;e ¼12-41 çfr'kr½ ,oa ikekjkstk ¼11-21 çfr'kr½
rsy ls mipkfjr Qyksa esa gqvkA esaFkksy ls mipkfjr
Qyksa esa dqy dSjksVhu 6-73 fexzk çfr 100 xzke] ftjsfu;e
ls mipkfjr Qyksa esa dqy dSjksVhu 7-10 fexzk çfr 100
xzke] ikekjkstk ls mipkfjr Qyksa esa dqy dSjksVhu 7-98
fexzk çfr 100 xzke ,oa fcuk mipkfjr Qyksa esa dqy
dSjksVhu 5-11 fexzk çfr 100 xzke ik;k x;kA

vke esa rqM+kbZ iwoZ ,oa ckn dh fØ;kvksa esa

ÅtkZ mi;ksx dk ifjekiu

o"kZ  2015 esaa vke dh lHkh lL; fØ;kvksa ,oa rqM+kbZ
mijkar fØ;kvksa esa ÅtkZ dh vko';drk 8057&10205
esxktwy çfr gsDVs;j ¼e/; eku 9727 esxktwy çfr
gsDVs;j½ ds e/; vkadfyr dh xbZA fdlkuksa dh lHkh
Jsf.k;ksa ds vke dh [ksrh esa ÅtkZ ds mi;ksx esa
egRoiw.kZ varj ns[kk x;kA o"kZ 2015 esa vke mRiknu esa
vf/kdre mtkZ ¼3801 esxktwy çfr gsDVs;j½ dh [kir
moZjd nsus dh fØ;k esa mlds ckn fNM+dko ¼2036
esxktwy çfr  gsDVs;j½] tqrkbZ  ¼1702 esxktwy çfr
gsDVs;j½] Qy ifjogu ¼1035 esxktwy çfr gsDVs;j½ ,oa
Qy rqM+kbZ ¼496-05 esxktwy çfr gsDVs;j½ esa ns[kh xbZA

vke esa rqM+kbZ mijkar {kfr dk vkadyu

vke dh rqM+kbZ mijkar J̀a[kyk esa  {kfr ds vkadyu ds
fy, mÙkj çns'k ds nks eq[; vke mRiknd ftyksa
¼y[kuÅ] lgkjuiqj½ dk ç{ks= Lrj] Fkksd foØsrk Lrj
rFkk [kqnjk foØsrk Lrj ij losZ{k.k fd;k x;kA bl
v/;;u ds fy, nksuksa ftyksa ls ç{ks= Lrj ij 100
ckxokuksa] Fkksd foØsrk Lrj ij 30 Fkksd foØsrk ,oa
[kqnjk cktkj Lrj ij 75 [kqnjk foØsrkvksa dk p;u
fd;k x;kA losZ{k.k ds nkSjku vke ds rqM+kbZ dh eq[;
rhu fof/k ns[kh xbZ & 1½ vke ds o{̀k dh 'kk[kkvksa dks
fgykdj Qyksa dh rqM+kbZ] 2½ rqM+kbZ ls igys ckx es
flpkbZ djuk blds i'pkr ò{k dh 'kk[kkvksa dks fgykdj
Qyksa dh rqM+kbZ djuk rFkk 3½ vke rksM+d ;a= dh
lgk;rk ls rqM+kbZ djukA mÙkj çns'k esa vke dh rqM+kbZ
ds mijkar dqy 19-27 çfr'kr Qyksa dh  {kfr vuqekfur
dh xbZA blesa 6-42 çfr'kr {kfr ç{ks= Lrj ij]
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per cent at ripening level and 2.83 per cent at retailer
level.

Value addition

Mango-bael blended squash

The squash from four different blends of mango
and bael pulp in 100:0, 90:10, 80:20 and 70:30 ratios
were prepared and stored up to 6 months at room
temperature. After 6 months of storage, highest
ascorbic acid (21.95 mg/100 ml), total phenols
(0.339%) and total antioxidants (5.81 mmole/100 ml)
observed in squash prepared from 70:30 blend.
Lowest non-enzymatic browning (NEB) was
observed in squash prepared from 100 per cent
mango pulp. However, squash of 80:20 mango-bael
blend scored highest (8.02) organoleptically
followed by 100:0 and 70:30 ratio having a score of
7.98 and 7.71, respectively, at the end of the storage
period.

Mango ketchup from raw and ripe fruits

Ketchups were developed from raw as well as ripe
mango fruit pulp by addition of sugar, salt, spices,
acetic acid, etc. The contents were heated to reduce
the volume to one third, added with class II
preservatives and bottled. The product from raw
and ripe fruits obtained 8.5 and 8.7 scores (out of
9), respectively, during sensory evaluation. The
ketchups were stored for 9 months with good
retention of biochemical and sensory attributes.

Mango based chilli sauce

A recipe was standardized for preparation of
mango based chili sauce. The sauce had 15.8 oB TSS,
1.69 per cent acidity, 44.1 mg/100 g vitamin-C and
2.43 per cent reducing sugars. The product found
good acceptability during sensory evaluation
obtaining 8.6 out of 9 score. It had a shelf life of 6
months at room temperature.

Probiotic drink from raw mango fruits
Raw mango fruits along with peel were subjected
to lactic acid fermentation under anaerobic

10-02 çfr'kr {kfr Fkksd foØsrk Lrj ij rFkk 2-83
çfr'kr {kfr [kqnjk foØsrk Lrj ij ns[kh xbZA

ewY; lao/kZu

vke&csy fefJr LDoS’k

vke rFkk csy ds xwns dks 100%0] 90%10] 80%20  ,oa 70%30
ds vuqikr esaa fefJr djds LDok'k cuk;k x;kA LDok'k
dks 6  eghus rd dejs ds rkieku ij HkaMkfjr fd;kA
6  eghus rd HkaMkfjr djus ds i'pkr vke rFkk csy ds
70%30 ds vuqikr esaa fefJr xwns ls cus LDok'k esaa
,Ld‚fcZd vEy ¼21-95 fexzk çfr 100 feyh½] dqy
fQu‚y ¼0-339 fexzk çfr 100 feyh½  rFkk dqy
,UVhvkDlhMsUV ¼5-81 feyh eksy çfr 100 feyh½ dh
ek=k lokZf/kd ns[kh xbZA 100 çfr'kr vke ds xwns ls
cuk, x, LDok'k esaas xSj&batkbesfVd czkmfuax U;wure
ikbZ xbZA rFkkfi 80%20 ds vuqikr esaas fefJr xwns ls
cuk, x, LDok'k dk vf/kdre v‚xZuksysfIVd Ldksj
ik;k x;kA

dPps ,oa ids vke ls dSpi

phuh] ued] elkys] ,flfVd vEy vkfn fefJr dj
dPps ,oa ids Qy ds xwns ls dSpi cuk;k x;kA fefJr
oLrqvksa dks ,d frgkbZ gksus rd xeZ djds oxZ f}rh;
ifjj{kd feykdj cksrycan fd;k x;kA dPps vkSj
iDds Qyksa ls cus bl mRikn dks laosnh ewY;kadu esa 9
esa ls Øe'k% 8-5 vkSj 8-7 vad izkIr gq,A dSpi dks 9
eghus rd tSo jklk;fud vkSj laosnh fo’ks”krkvksa ds
çfr/kkj.k ds lkFk HkaMkfjr fd;k x;k A

vke vk/kkfjr fepZ lkWl

vke vk/kkfjr fepZ l‚l cukus ds fy, ,d fof/k
ekudh—r dh xbZ A l‚l esa 15-8 ofczDl laiw.kZ ?kqyu'khy
Bksl] 1-69 çfr'kr vEyrk] 44-1 fexzk çfr 100 xzke
foVkfeu lh- vkSj 2-43 Qhlnh fjMwflax 'kdZjk ns[kh
xbZA bl mRikn dks 6 eghus rd dejs ds rkieku ij
HkaMkfjr fd;k tk ldrk gSA

dPps vke ds Qyksa ls çksck;ksfVd is;

vke ds dPps Qyksa dk fNyds ds lkFk vok;oh;
n'kkvksa esa 37 fMxzh rkieku ij ySfDVd vEy fd.ou
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conditions at 37 oC.  After 3 days of fermentation,
the drink was filtered out and divided into two
batches - control and spiced. Spiced probiotic drink
was prepared by adding 1 per cent fresh mint
leaves, 0.5 per cent roasted cumin seed powder and
0.5 per cent black salt for overnight incubation
under refrigerated condition. The prepared
probiotic drink contained 0.47 per cent acidity and
13.1 mg/100 ml ascorbic acid. Control and spiced
samples contained 26.1 and 43.0 mg/100 ml
phenolics. Both treatments obtained above 7 score
out of 9. The drink has optimum organoleptic quality
up to 15 days under cold storage at 16 °C.

Whole mango pickle
Whole mango pickle with and without peel and with
and without oil was prepared from fruits of two
mango hybrids (H-2849 and H-2850). Biochemical
changes were observed at zero day and after
storing the samples for 3 and 6 months. The pickle
was found organoleptically acceptable.

Estimation of lupeol and mangiferin in
mango
Analysis of mangiferin in pulp of nine popular
mango varieties by HPLC revealed that Dashehari
contained the highest amount (33.0 µg/g) of
mangiferin followed by Neelum (28.0 µg/g), while
the lowest amount (2.4 µg/g) was recorded in
Kesar. Lupeol was analyzed in 14 mango cultivars
by HPLC with the highest amount (4.30 mg/100 g)
recorded in Malgoa followed by Langra (3.63 mg/
100 g) whereas, the lowest (0.025 mg/100 g) in Pairy.

Waste utilization
Mango vinegar and ketchup from mango
vinegar sediment

Vinegars were prepared using two varities of ripe
mangoes viz. Mallika and Amrapali having 4.17 and
5.31 per cent acidity (as acetic acid), 17.64 and 11.76
mg/100 ml ascorbic acid, 0.15 and 0.04 g per cent
tannins, 3.21 and 3.27 pH. Mango ketchup was
prepared from sediment left after vinegar
preparation. The prepared ketchup had 16 oB TSS,
2 per cent acidity, 57 mg/100 g ascorbic acid, 0.2
per cent phenolics, 3 per cent reducing sugars and
4.8 mg/100 g total carotenoides. It was preserved

fd;k x;kA fd.ou ds rhu fnu ckn is; dks Nkudj
elkys ;qä ,oa elkys jfgr nks Hkkxksa esa ckaVk x;kA
elkys ;qä çksck;ksfVd is; dks 1 Qhlnh rktk iqnhuk
iÙks] 0-5 çfr'kr Hkquk gqvk thjk vkSj 0-5  çfr'kr dkyk
ued feykdj cuk;k x;kA bl çksck;ksfVd is; esa 0-
47 çfr'kr vEyrk] 13-1 fexzk çfr 100 feyh ,Ld‚fcZd
vEy ,oa 43-0 fexzk fQuksfyDl çfr 100 feyh vuqekfur
dh xbZ A ;g  çksck;ksfVd is;  15 fnu rd 16 fMxzh
rkieku ij vuqdwyre v‚xZuksysfIVd xq.koÙkk j[krk
gSA

lewps vke dk vpkj

vke ds nks gkbfczM~l ¼,p&2849 vkSj  ,p &2850½ ls
lEiw.kZ Qy fNyds ds lkFk vkSj fcuk fNyds ds vkSj
rsy;qDr ,oa rsyjfgr vpkj cuk;k x;kA HkaMkj.k ds
izkjaHk esa ,oa 3 vkSj 6 eghus ds ckn HkaMkfjr uewus esa tSo
jklk;fud ifjorZu ns[ks x,A HkaMkj.k ds 6 eghus rd
Hkh vpkj vksxsZuksysIVhdyh Lohdk;Z Fkk A

vke esa Y;qihvky vkSj eSUthQsfju dk vk¡dyu

vke dh ukS yksdfiz; fdLeksa ds Qyksa esa ,pih,ylh
}kjk eSUthQsfju dk vk¡dyu fd;k x;k] ftlesa n”kgjh
esa lcls T;knk ¼33-0 ekbØks xzke izfr xzke½] uhye esa
mlds Ik”pkr~  ¼28-0 ekbØks xzke izfr xzke½ eSUthQsfju
ikbZ xbZA pkSng vke dh fdLeksa esa ls Y;qihvksy dh
ek=k eyxksok esa lcls T;knk ¼4-30 fexzk izfr 100
xzke½ rFkk iSjh esa lcls de ¼0-025 fexzk izfr 100 xzke½
ikbZ xbZA

vif’k"V mi;ksx

vke ds lsMhesUV ls vke fljdk ,oa dSpi dk
fuekZ.k

vke dh nks fdLeksa efYydk rFkk vkezikyh ds ids gq,
Qyksa ls fljdk cuk;k x;k ,oa fljdk cukus ds ckn
cps gq, lsMhesUV ls vke dSpi cuk;k x;kA bl dSpi
esa 16 ofczDl laiw.kZ ?kqyu'khy Bksl] 2 çfr'kr vEyrk]
57 fexzk çfr 100 xzke ,Ld‚fcZd vEy] fQuksfyDl
0-2 çfr'kr] 3 çfr'kr fjM~;wflax 'kdZjk ,oa 4-8 fexzk
çfr 100 xzke dSjksVsu‚;M~l ik;k x;kA bldks ds-,e-
,l- cxSj ,oa ds-,e-,l- ds lkFk ifjjf{kr fd;k x;kA
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with and without KMS. The sample preserved with
KMS scored slightly higher (7.9) than without KMS
(7.4) during sensory evaluation.

Enzyme catalyzed - microbe mediated
process for bio-ethanol production from peel
and kernel

Enzyme-mediated saccharification conditions of
acid pretreated mango kernel starch was optimized
using response surface methodology. The ranges
of the factors were selected between the 30-50°C
temperature, 5.5-7.5 pH, 990–2970 U -amylase,
510–930 U amyloglucosidase and 1.30–4.80 U
tannase, respectively. The experimental data (Fig.
1) showed that the highest value of reducing sugar
(35.87%) from mango kernel was obtained at
temperature (40°C), pH (6.5%), and cocktail of
enzymes viz. -amylase (1980 U), amyloglucosidase
(930 U) and tannase (2.40 U).  Conditions were
optimized for ethanol production from mango
kernel starch by Saccharomyces cerevisiae using
response surface methodology. Maximum bio-
ethanol production of 9.14 per cent was obtained
at 40 °C temperature, 5.5 pH, 2 per cent nutrient
addition and by inoculating 8.0 x 105 cfu/mL for 8
days under anaerobic culture conditions (Fig. 57).

laosnh ewY;kadu esa ds-,e-,l- ds lkFk ifjjf{kr fd;s
x, uewus fcuk ds-,e-,l- okys uewuksa ¼7-4½ ls vPNs

¼7-9½ ik;s x;sA

fNyds vkSj xqByh ls tSo bFksu‚y mRiknu ds
fy, ,Utkbe mRçsfjr & lw{e tho e/;LFkrk
çfØ;k

çfrfØ;k lrg i)fr dk mi;ksx djds vke dh

xqByh ls lsdsjksekbfll lsjsfolh ds }kjk ,Fksu‚y mRiknu

ds fy, n'kkvksa dk vuqdwyu fd;k x;kA vke dh

xqByh dks vYQk&,ekbyst ds d‚dVsy ls fjM~;wflax

'kdZjk esa ldfjQkbM fd;k x;kA vf/kdre 9-14 çfr'kr

ck;ks&bFksu‚y dk mRiknu 40 fMxzh lsaVhxzsM rkieku] 5-

5 ih-,p-] 2 çfr'kr iks"kd rRo vkSj 8-0±105 lh-,Q-;w-

çfr feyh lsdsjksekbfll  dks 8 ?k.Vs rd  vok;oh;

dYpj  dh fLFkfr esa fd;k x;kA Å"ek;u dky 10

fnu rd c<+kus ij bFksu‚y dh lkaærk esa /khjs&/khjs of̀)

gqbZ] vkSj vf/kdre  9-50 çfr'kr  bFksu‚y mRiknu

çkIr fd;k x;kA Å"ek;u ds 10 fnuksa ds ckn bFksu‚y

mRiknu fLFkj gks x;kA xSl ØkseVksxzkfQd fo'ys"k.k ls

irk pyk gS fd mRikfnr  vYdksgy esa  bFksu‚y  98

çfr'kr fufgr gS ¼fp= 57½A

fp= 57- fjM~;wflax 'kdZjk ds iwoZ mipkj ds lkFk ih-,p- ,oa rkieku ds chp vUr%fØ;k dk f=vk;keh ¼ck;sa½ vkSj daVwj IykWV
¼nk;sa½
Fig. 57. 3D and Contour plot of interaction between pH and temperature in pretreatment for reducing sugar
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Analysis of bio-ethanol produced by
osmophilic yeast

An osmophilic yeast isolated from sugar rich food
source was tested for bio-ethanol production from
mango kernel. It was identified as Zygosaccharomyces
rouxii by molecular characterization. Optimum
growth for this strain was in 40oB sugar solution,
30°C and at pH 4.5. The isolate was found to be
heat labile, preservative sensitive and could tolerate
12 per cent alcohol in the medium. It exhibited
invertase activity 2.179 IU/ml in 24 hours and has
the ability to produce alcohol. It decreased
consistently with incubation time. The growth of
isolated yeast was maximum at sugar concentration
40 °B, temperature 30°C and at pH 4.5. It could
produce 8.7 per cent alcohol in 30-60oB. The main
alcohol produced was ethanol as revealed by GC
analysis. Molecular identification of seven potent
yeast strains was carried out . Five strains (Y1-Y5)
highly matched (up to 88–90%) with Saccharomyces
cerevisiae, Y6 (Shizosaccharomyces pombe), fission yeast
and Y7 (98% Match) from Zygosachharomyces rouxii.

Food safety

Pesticide residue analysis

Quinalphos: Quinalphos residues persisted in
‘Dashehari’ mango fruit up to 22 days after spraying
at 2 and 4 ml l–1 of water. Its residue dissipated
from 1.515 and 2.776 mg/kg at 0 day (2 h after
spraying) to 0.146 and 0.264 mg/kg after 22 days
of application from normal and higher doses,
respectively, with half-life value of 7 days from both
the doses. No residue was detected in mature fruit
and its pulp at the time of harvest (30 days after
spraying). Based on its MRL value of 0.25 mg/kg
in mango in India, pre harvest interval of 16.5 and
23 days was suggested for normal and higher
doses, respectively (Fig. 58).

vksLeksfQfyd [kehj }kjk mRikfnr tSo bFksu‚y

dk fo’ys"k.k

'kdZjk ;qä [kk| lzksr ls iF̀kd vksLeksfQfyd [kehj dk

vke dh xqByh ls bFksu‚y mRiknu ds fy, ijh{k.k

fd;k x;kA ;g [kehj vk.kfod y{k.k o.kZu ds }kjk

t,sxksldjkse,slht jks{kh ds :i esa igpkuh xbZ gSA bl

miHksn dh vuqdwyre of̀) 40 ofczDl 'kdZjk ?kksy esa]

30 olsa- vkSj 4-5 ih-,p- ij gksrh gSA ;g çFkd [kehj

xehZ vfLFkj] ifjj{kd laosnu'khy rFkk ek/;e esa 12

çfr'kr rd vYdksgy lgu dj ldrh gSA ;g 24 ?kaVs

esa  2-179 vkbZ- ;w- çfr feyhyhVj dh nj ls buojVst

lfØ;rk çnf'kZr djrh gS vkSj vYdksgy mRikfnr

djus dh {kerk j[krh gSA bl [kehj dh vf/kdre of̀)

40 fMxzh fczDl 'kdZjk lkaærk] 30 fMxzh lsfYl;l

rkieku ,oa 4-5 ih-,p- ij gksrh gSA th- lh- fo'ys"k.k

ls irk pyrk gS fd eq[; vYdksgkWy ,Fksu‚y mRikfnr

dh gSA lkr  çcy  miHksnksa dh vkf.od igpku dh xbZ

¼fp= 9½A ikap miHksn ¼;1 &;5½ lsdsjksekbfll lsjsfolh

ls 88 & 90 çfr'kr rd feyrs gSA

[kkn~; lqj{kk

dhVuk'kh vo'ks"k fo'ys"k.k

DoqbukWyQkWl% DoqbukWyQkWl ds vo”ks"k n”kgjh vke
ds Qy esa 22 fnu rd jgrs gS 2 ,oa 4 feyh@yh ikuh
dh ek=k ls fNM+dko ds Ik”pkr~ blds vo”ks’k
0 fnu ¼fNM+dko ds nks ?kUVs ckn½ esa 1-515 ,oa 2-776
fexzk izfr fdxzk ls ?kVdj iz;ksx ds 22 fnu mijkUr
0-146 ,oa 0-264 fexzk izfr fdxzk gks tkrs gSA Øekuqlkj
lk/kkj.k rFkk nks xquk ek=k ls nksuksa ek=k esa fNM+dko ds
30 fnu Ik”pkr~ ids vke ds xwns esa blds vo”ks’k ugha
ik;s x;sA vke esa DoqbukyQkWl ds vf/kdre vo”ks’k
lhek ¼0-25 fexzk izfr fdxzk½ ds vk/kkj ij 16-50 rFkk
23 fnu dh rqM+kbZ iwoZ vodk”k] lk/kkj.k vkSj nks xq.kk
ek=k ds Øekuqlkj] dk lq>ko fn;k x;k ¼fp= 58½A
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ckx ds Qyksa esa dhVuk'kh vo'ks"k fo'ys"k.k

efygkckn ds ,d xk¡o esa laxzg fd;s x;s vke ds uewus
es a bfeMkDyksfizM] MkbesFkks,V] DoqbukyQkWl rFkk
ySEcMk&lkbgsyksfFkzu ds vo”ks’k ik;s x;sA MkbesFkks,V
dks NksM+dj ckdh dhVukf”k;ksa dh ek=k muds vf/kdre
vo”ks’k lhek ds Åij ¼bfeMkDyksfizM 0-2 fexzk izfr
fdxzk] MkbesFkk s,V 2-0 fexzk izfr fdxzk vkSj
ySEcMk&lkbyksfFkzu 0-1 fexzk izfr fdxzk½s rqM+kbZ ds
le;A

cktkj fo’ys"k.k

y[kuÅ ls vke dk foØ; Lo:i

y[kuÅ ls o"kZ 2015 esa 81-73 gtkj ehfVªd Vu vke
foØ; gqvk] ftlesa ls 59-97 izfr'kr mÙkj çns'k ls
ckgj Hkstk x;k vkSj 'ks"k mÙkj çns'k esa foØ; gqvkA
xr o"kZ dh rqyuk esa bl o"kZ y[kuÅ {ks= ls vke dk
foØ; FkksM+k ¼0-47 izfr'kr½ de jgkA y[kuÅ ls lcls
T;knk vke ¼17-59 çfr'kr½ fnYyh eaMh dks x;k] blds
ckn egkjk"Vª vkSj iatkc x;kA y[kuÅ {ks= ls n'kgjh
vke dk çR;{k fu;kZr Qy dh HkaMkj.k {kerk de gksus
ds dkj.k cgqr de gqvkA y[kuÅ ls dqy vke [kir
dk 0-16 çfr'kr usiky us vk;kfrr fd;k tcfd lÅnh
vjc us 0-01 izfr'kr vk;kfrr fd;k FkkA y[kuÅ ls

Analysis of farm-gate mango samples for
pesticide residues
Mango samples collected from Gounda Muazzam
Nagar village of Malihabad block contained
residues of imidacloprid, dimethoate, quinalphos
and lambda-cyhalothrin at the time of harvest.
Except dimethoate, all other insecticides were
present in excess of their respective MRL values
(Imidacloprid–0.2 mg/kg, quinalphos–0.25 mg/kg,
dimethoate– 2.0 mg/kg and lambda-cyhalothrin–
0.1 mg/kg).

Market analysis

Disposal patterns of mango from Lucknow
The study on disposal pattern from Lucknow
indicated that the district disposed off 81.73
thousand MT of mango during 2015 out of which
59.97 per cent was sent to the markets outside Uttar
Pradesh, while the rest was marketed within the
state. The disposal was marginally less (0.47%) than
the previous year.  Delhi market alone accounted
for 17.59 per cent, i.e. 14.38 thousand MT of total
disposals from Lucknow region. The share of
Maharashtra and Punjab increased to 11.49 and 9.55
per cent as against 10.41 and 8.37 per cent during
the previous year. M.P and Rajasthan were other
important states receiving mangoes from Lucknow.
Nepal imported 0.16 per cent of total disposals
directly from Lucknow, while share of Saudi Arabia
was marginal at 0.01 per cent. The analysis of weekly

fp= 2- vke esa D;wukWyQkWl ds vo'ks"k dh ?kVus dh izFke ek=k oØ&js[kk
Fig. First-order exponential curves of dissipation of quinalphos residues in mango
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disposal patterns from Lucknow indicated that
mango season during 2015 again got delayed. The
highest disposal of 23.99 per cent was during June
20-26, 2015 as against 24.42 and 17.86 per cent
during the 2014 and 2013.

Arrival and price structure of mangoes in
Lucknow wholesale market

The total arrival of mangoes in Lucknow wholesale
market was 87.39 thousand MT in 2015, which was
highest during the period of 2004 to 2015. The
arrival during June 2015 was highest at 70.40 per
cent followed by 25.53 per cent during July 2015.
The price of the fruit was highest at Rs. 3,000 per q
during January. The price realization during June
2015 was Rs. 1,443 per q which declined to Rs. 1,426
per q in July.

Arrival and prices of mangoes in other major
markets of the country

A perusal of growth pattern in total mango trading
in the country indicated that it has been declining

from 2012 onwards continuously. An overall
decline of about 29 per cent was observed during

this period. The share of Banganpalli (in 22 markets)

in total trading was highest at 30.4 per cent.
Amongst the other north Indian cultivars, Langra

and Chausa accounted for 16.2 and 6.7 per cent.
The weighted average whole sale price of Dashehari

cultivar was highest at Rs. 4,708 per q as against
Rs. 4,699 and 4,172 per q of Chausa and Banganpalli.

The price of Totapuri was the least at Rs. 2,302 per

q. Delhi was the most important market for
Dashehari mangoes accounting for 75.15 per cent

of total trading (194.77) during 2015. The highest
price was Rs. 5,936 per q in Guwahati market and

Rs. 5,163 per q in Chennai market. Delhi, Kolkata

and Patna were the most important markets trading
in Langra cultivar of mango. The share of Delhi

market alone was 70.5 per cent of the total trading
of 124.42 thousand MT. The highest average

lkIrkfgd [kir iSVuZ ds fo'ys"k.k ls irk pyrk gS fd
o"kZ 2015 esa vke dk vf/kdre [kir ¼23-99 çfr'kr
twu 20&26  ds nkSjku gqvkA

y[kuÅ ds Fkksd cktkj esa vke dk vkod vkSj

dher lajpuk

y[kuÅ Fkksd cktkj esa vke dh dqy vkod o"kZ 2015

esa 87-39 gtkj ehfVªd Vu Fkh] tks fd o"kZ 2004 ls

2015 dh vof/k ds nkSjku lcls T;knk FkhA twu 2015

ds nkSjku vf/kdre ¼70-40 çfr'kr½ vkxeu gqvk blds

ckn tqykbZ ¼25-53 çfr'kr½ eghus esa gqvkA twu] 2015

ds nkSjku  1]443 :i;k çfr dqUry ewY; jgk tks fd

tqykbZ ekg esa de gksdj 1426 :i;k çfr dqUry gks

x;kA

ns'k ds izeq[k cktkjksa esa vke dk vkod ,oa
nke

ns”k esa vke ds dqy fcdokyh ds vkadM+s crkrs gSa fd
vke dk nke 2012 ls fujarj fxj jgk gSA bl vof/k esa
dqy 29 izfr”kr dh fxjkoV ns[kh x;hA vke O;olk;
esa lokZf/kd va”k caxuiYyh ¼22 cktkjksa esa½ dk jgk tks
fd dqy vk; O;kikj dk yxHkx 30-4 izfr”kr Fkk tcfd
vU; mRrj Hkkjrh; fdLesa tSls yaxM+k dk 16-2 izfr”kr
,oa pkSlk dk 6-7 izfr”kr FkkA n”kgjh dk vkSlr Fkksd
Hkko 4708 :Ik;s izfr dqary Fkk tcfd pkSlk dk 4699
:Ik;s izfr dqary vkSj caxuiYyh dk 4172 :Ik;s izfr
dqary FkkA rksrkiqjh dk lcls de Fkksd Hkko ik;k x;k
tks fd 2302 :Ik;s izfr dqary FkkA fnYyh esa n”kgjh dh
lcls T;knk fcdokyh gq;h tks fd dqy fcdokyh dh
75-15 izfr”kr jghA gkykafd lcls T;knk ewY; xqokgkVh
¼5936 :Ik;s izfr dqary½ esa ,oa psUubZ ¼5163 :Ik;s izfr
dqary½ esa feykA yaxM+k iztkfr ds O;kikj dh nf̀"V ls
fnYyh] iVuk vkSj dksydkrk izeq[k cktkj FksA fnYyh
cktkj dk fgLlk ¼70-5 izfr'kr½ dqy O;kikj ¼124-42
gtkj ehfVªd½ esa lokZf/kd FkkA lokZf/kd ekSleh ewY;ksa
psUubZ esa ¼5726 :Ik;s izfr dqary½] xqokgkVh ¼4867 :Ik;s
izfr dqary½] Hkksiky ¼4525 :Ik;s izfr dqary½ ,oa Hkqous”oj
¼4283 :Ik;s izfr dqary½ esa jgkA fnYyh esa pkSlk dh
fcdokyh lokZf/kd ¼75-46 izfr”kr½ jghA

Hkkjr ls fu;kZr fd;s x;s 154-82 gtkj ehfVªd Vu vke
ds xwns ls 841-39 djksM+ :i;s dh vkenuh izkIr gqbZA
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weighted seasonal price was Rs. 5,726, 4,867, 4,283

and 4,525 per q in Chennai, Guwahati, Bhopal and
Bhubaneswar markets, respectively. Delhi ranked

first in trading of Chausa with a share of 75.46 per
cent.

Export and Import performance of mango
and its products

India exported 43.00 thousand MT of mangoes
worth Rs. 302.54 crores during 2014-15. UAE
continued to be the most reliable importer of
mangoes from India accounting for 67.74 and 71.06
per cent of the exports in quantity and value terms,
respectively. On the other hand, Bangladesh
received only 5.77 per cent in quantity terms and
only 1.56 per cent in value terms during the year
2015. Nepal, Saudi Arabia and Kuwait were the
other important countries. Amongst the products,
mango pulp was exported to 75 countries with a
share of 59.82 and 53.34 per cent in quantity and
value terms, respectively, of the total mango
products export of 259.05 thousand MT worth Rs.
841.39 crores. The jam was exported to 71 countries
accounting for 34.10 and 39.44 per cent, respectively.
Netherlands was the most important with a share
of 24 per cent, followed by Saudi Arabia and USA
having a share of 13 and 9 per cent of the total jam
export from India. Squash was exported to 34
countries, mainly to Netherlands, Saudi Arabia and
UAE, a total of about 48 per cent. India exported
154.82 thousand MT of mango pulp worth Rs. 841.39
crores.

The import of mango products in India has been
fluctuating over the years. Juice accounted for 72.39
and 80.48 per cent of the total quantity and value
of imports of mango products (1.10 thousand MT
worth Rs. 432.83 lakh). India imported juice from 9
countries in which Bhutan alone accounted for 86
per cent followed by Bangladesh and Sri Lanka.
The import of dried slice from Bangladesh
accounted for 18.21 per cent.

Hkkjr esa vke mRiknksa ds vk;kr esa mrkj&p<+ko ns[kk
x;k gSA lokZf/kd 72-39 izfr'kr ek=k vkSj 80-48
izfr'kr dher dk vk;kr vke ds bl dk fd;k x;kA
ftldk dqy Hkkj 1-10 gtkj ehfVªd Vu vkSj dher
432-83 yk[k :i;s FkhA vke jl dk vk;kr 9 ns'kksa ls
fd;k x;kA ftlesa 86 izfr'kr HkwVku ls izkIr gqvkA
caxykns'k ls fd;s tkus okyh 'kq"d Qkadks dk vk;kr
dqy vk;kr dk 18-21 izfr'kr FkkA

vke vkSj mlds mRiknksa dk fu;kZr

Hkkjr us  o"kZ 2015 ds nkSjku 43-00 gtkj ehfVªd Vu

vke dk  fu;kZr fd;k ftldk ewY; 302-54 djksM+ #i,

FkkA la;qä vjc vehjkr Hkkjr ls vke dk eq[;

vk;krd ns'k gSA tgk¡ dqy vke fu;kZr dk 67-75

izfr'kr vke fu;kZr djds ns'k dks vke ls gksus okyh

dqy vk; dk 71-06 izfr'kr /ku izkIr gqvkA caXykns'k

dks fu;kZr fd;s x;s 5-77 izfr'kr vke ls dqy /ku dk

1-56 izfr'kr izkIr gqvkA blds vykok usiky] lÅnh

vjc vkSj dqoSr vU; egRoiw.kZ ns'k gS tks Hkkjr ls vke

vk;kr djrs gSA Hkkjr] vke ls rS;kj xwnk] eqjCck]

LDoS'k]  lw[ks VqdM+s] fxjh vkSj vepwj dk ikjaifjd

fu;kZrd gSA bu mRiknksa esa ls vke xwnk lokZf/kd 75

ns'kksa dks fu;kZr fd;k tkrk gS tks fd dqy vke mRikn

fu;kZr dk 59-82 çfr'kr gSA vke] tSe f}rh; eq[;

fu;kZr mRikn gS tks fd laiw.kZ fu;kZr dk 34-10 çfr'kr

gSA vke ds mRiknksa dk dqy fu;kZr 259-05 gtkj

ehfVªd Vu Fkk ftlls 841-39 djksM+ :i;s dh fons'kh

eqnzk vftZr gqbZA uhnjySaM] lÅnh vjc vkSj la;qä

jkT; vesfjdk tSe vk;kr djus okys izeq[k ns'k gSA

tSe ds dqy fu;kZr dk 24 izfr'kr uhnjySaM] 13 izfr'kr

lÅnh vjc vkSj 9 izfr'kr la;qDr jkT; vesfjdk dks

fu;kZr fd;k x;kA LDoS'k dk fu;kZr 34 ns'kksa dks fd;k

x;k] ftlesa ls yxHkx vk/kk fgLlk uhnjySaM] lÅnh

vjc vkSj la;qDr vjc vehjkr dks x;kA
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International trade in mango

Mexico ranked first with a share of 20.52 per cent
of total world exports, followed by second ranked
India, Brazil and Netherlands with a share of 16.01,
7.41 and 6.73 per cent.  Pakistan, Ecuador and
Philippines were other major exporters.
Netherlands, a non-producer of mangoes, exported
75.44 per cent of its imports. The USA was the single
largest importer of mangoes by accounting for 35.70
per cent of total world import of 1189.10 thousand
MT worth $ 1652.57 million followed by
Netherlands with a share of 12.36 per cent. U.K.,
Germany, Malaysia and UAE were the other
important importers.

GUAVA (Psidium guajava L.)

Storage and handling

Bagging of guava for improving fruit
quality

Fruits bagged with red colour bags showed
maximum TSS of 14.3 oB, titratable acidity of 0.74
per cent and ascorbic acid content of 238.65 mg/
100 g while control had TSS of 12.4 oB, titratable
acidity of 0.53 per cent and ascorbic acid content of
144.57 mg/100 g.

Shelf life enhancement of guava by use of
yeasts

Allahabad Safeda fruits, treated with industrial
yeast, baker’s yeast, Saccharomyces cerevisiae and
control, had CPLW of 12.37, 14.75, 11.23 and 18.64
per cent, respectively, on 9th day of storage at 10±2
oC and 85-90% RH. Ascorbic acid content was
maximum 248.94 mg/100 g in Saccharomyces cerevisiae
on 9th day of storage.

Use of new molecule for enhancing shelf life
of guava
Physiologically mature guava fruits (cv. Shweta)
were treated with hot water at 45, 50 and 55 oC,
methyl jasmonate (0.01%) and control (normal tap
water) for 3 minutes by dipping method, followed

vke esa varjkZ"Vªh; O;kikj

esfDldks dqy fo'o vke fu;kZr dk 20-52 çfr'kr dh
fgLlsnkjh ds lkFk igys LFkku ij gS blds ckn Hkkjr
¼16-01 çfr'kr½] czkthy ¼7-41 çfr'kr½ vkSj uhnjySaM
¼6-73 çfr'kr½ dh fgLlsnkjh gSA ikfdLrku] bDokMksj
vkSj fQyhihal vU; çeq[k fu;kZrd ns'k gSA la;qä
jkT; vesfjdk vke dk lcls cM+k vk;krd ns'k gS tks
dh laiw.kZ vke vk;kr dk 35-70 çfr'kr gSA uhnjySaM
12-36 çfr'kr vk;kr djrk gSA vU; egRoiw.kZ vke
vk;krd ns'k ;wukbVsM fdaxMe] teZuh] eysf'k;k vkSj
la;qä vjc vehjkr gSaA

ve#n ¼flfM;e Xoktkok ,y-½

Hk.Mkj.k vkSj j[kj[kko

Qyksa dh xq.koÙkk esa lq/kkj ds fy, ve:n ds
Qyksa dh FkSyhcUnh

Qyksa dh FkSyhcUnh ds fy, fofHkUu jax ds  FkSys ç;ksx
fd;s x,] ftuesa ls yky jax ds FkSys ds Qyksa dh  laiw.kZ
?kqyu'khy Bksl 14-3 ofczDl] 0-74 çfr'kr vEyrk vkSj
238-65 fexzk çfr 100 xzke ,Ld‚fcZd vEy tcfd fcuk
FkSyhcUnh okys Qyksa esa laiw.kZ ?kqyu'khy Bksl 12-4
ofczDl] 0-53 çfr'kr vEyrk vkSj 144-57  fexzk çfr
100 xzke ,Ld‚fcZd vEy dh ek=k vkadh xbZA

[kehj ds bLrseky ls ve:n dh Hk.Mkj.k
{kerk c<+kuk

bykgkckn lQsnk ve#n ds Qyksa dks vkS|ksfxd [kehj]
csdj dh [kehj] lsdsjksekbfll lsjsfolh ls mipkfjr
djds 10±2 ols- vkSj 85&90 çfr'kr vkisf{kd vknZzrk
ij 9 fnu rd HkaMkfjr fd;kA Hk.Mkj.k ds 9os fnu
vkS|ksfxd [kehj] csdj dh [kehj] lsdsjksekbfll  lsjsfolh
ls mipkfjr ,oa ikuh ls mipkfjr Qyksa esa otu esa
lap;h deh Øe'k% 12-37] 14-75] 11-23 vkSj 18-64
çfr'kr ns[kkA Hk.Mkj.k ds 9os fnu vf/kdre ,Ld‚fcZd
vEy ¼248-94 fexzk çfr 100 xzke½ lsdsjksekbfll  lsjsfolh
ls mipkfjr Qyksa esa ns[kk A

ve:n dh Hk.Mkj.k {kerk dks c<+kus ds fy,
u, v.kq dk ç;ksx

dkf;Zdh :i ls ifjiDo ve:n Qy rhu feuV rd
45] 50 vkSj 55 ols- rd xeZ ikuh ,oa feFkkby tleksusV
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by storage at 5±2 oC and 85-90 % relative humidity.
The CPLW was maximum in control fruits (10.88%)
while it was minimum (8.66 and 8.45%) in fruits
treated with hot water at 45 oC and methyl
jasmonate (0.01%), respectively. TSS was 12.2 and
13.73 oB in fruits treated with hot water at 45 oC
and methyl jasmonate, respectively after 28 days
of storage. The ascorbic acid content of the fruits
was 140.37 mg/100 g in fruits treated at 45oC, while
it was minimum 142.56 mg/100 g in methyl
jasmonate after 28 days of storage.

Estimation of post-harvest losses in guava

A survey was conducted to assess the post-harvest
losses during harvesting, packaging, transportation
and marketing of guava at Unnao, Kanpur and
Badaun districts and local markets of Lucknow. The
harvesting practices in each of the district were
common in nature. Main harvesting practices
observed were by hand picking and harvesting with
laggi (hook). The overall post-harvest loss of 5.81
per cent was estimated in guava in Uttar Pradesh
which includes 2.80 per cent loss at farm level, 0.94
per cent at wholesale level and 2.07 per cent at
retailer’s level.

Value addition

Osmotically dehydrated guava slices

Osmo-dehydrated slices from guava were prepared
and assessed for the effect of osmotic pre-
treatments viz. concentration of sugar syrup on
moisture per cent, total solid per cent and yield of
final dried products and physico-chemical
parameters such as TSS, acidity, ascorbic acid,
reducing sugar, polyphenols and antioxidant of
fresh as well as dried products at 0 and 2 months
of storage.

Mixed fruit RTS using guava as base
Blended RTS from guava pulp with pomegranate
juice was developed by using different ratio viz.
7:3, 6:4, 5:5 along with control. Physico-chemical
parameters such as TSS, acidity, ascorbic acid,
reducing sugar, polyphenols, anthocyanins and

¼0-01 çfr'kr½ ls mipkfjr dj 5±2 ols-  vkSj  85&90
çfr'kr lkisf{kd vknZzrk ij HkaMkfjr fd;kA HkaMkj.k ds
28 fnu ckn otu esa lap;h deh vf/kdre ¼10-88
çfr'kr½ ikuh ls mipkfjr Qyksa esa ns[kk tcfd U;wure
deh ¼8-45 çfr'kr½ feFkkby tleksusV ls mipkfjr
Qyksa esa ns[kkA vf/kdre laiw.kZ ?kqyu'khy Bksl 12-2
vkSj 13-73 ofczDl Øe'k% 45 ols- rd xeZ ikuh vkSj
feFkkby tleksusV ls mipkfjr Qyksa esa ns[kkA

ve#n esa rqM+kbZ mijkar {kfr dk vkadyu

ve#n dh rqM+kbZ mijkar J̀a[kyk esa  {kfr ds vkadyu ds

fy, mÙkj çns'k ds rhu ve#n mRiknd ftyksa ¼mUuko]

dkuiqj ,oa cnk;wa½ dk ç{ks= Lrj] Fkksd foØsrk Lrj rFkk

[kqnjk foØsrk Lrj ij losZ{k.k fd;k x;kA mÙkj çns'k

esaa ve#n dh rqM+kbZ ds mijkar dqy 5-81 çfr'kr Qyksa

dh {kfr vuqekfur dh xbZA blesa 2-80 çfr'kr {kfr

ç{ks= Lrj ij] 0-94 çfr'kr {kfr Fkksd foØsrk Lrj ij

rFkk 2-07 çfr'kr {kfr [kqnjk  foØsrk Lrj ij ns[kh

xbZA

ewY; lao/kZu

vksLeks&futZyhd`r ve:n Qkdsa

ve#n ls vksLeks&futZyhdr̀ Qkdsa cukbZ xbZ vkSj

vksLeksfVd iwoZ mipkj tSls fd 'kdZjk lhji dk ueh

çfr'kr] Vh- ,l- ,l- vkSj vafre lw[ks mRiknksa dh mit

ij çHkko ns[kk x;kA blds vykok mRikn ds HkkSfrd &

jklk;fud y{k.k tSls fd laiw.kZ ?kqyu'khy Bksl] vEyrk]

,Ld‚fcZd vEy] iksyhQsu‚Yl ,oa ,aVhv‚DlhMsaV~l dh

ek=k dks rktk rFkk 2 eghus rd HkaMkfjr futZfyr

mRikn esa ns[kk x;kA

ve#n vk/kkfjr fefJr Qy ls vkj-Vh-,l-

ve#n ds xwns dks vukj jl ds lkFk 7%3] 6%4] 5%5 ds
vuqikr esa feykdj fefJr vkj-Vh-,l- cuk;k x;kA
rktk Qy ,oa vafre mRikn esa HkkSfrd&jklk;fud
ekudksa tSls dh laiw.kZ ?kqyu'khy Bksl] vEyrk] ,Ld‚fcZd
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antioxidant of fresh fruits as well as final products
were analyzed.

Guava ketchup

A recipe for preparation of ketchup from guava pulp
by addition of sugar, salt, spices, acetic acid etc.
was standardized. The ketchup had 19.4 °B TSS,
0.53 per cent acidity, 98.3 mg/100 g vitamin-C and
3.5 per cent reducing sugars. It obtained 7.7 score
out of 9 during sensory evaluation. The product
was well preserved for 9 months at room
temperature.

Guava supari
Supari was prepared from guava using solar /
cabinet / freeze drying techniques. In all cases, 22
per cent yield of supari was obtained with minimum
drying time (5½ hour)  by cabinet drying technique,
followed by freeze (9½ hour) and solar drying (25
hour). Retention of ascorbic acid and polyphenols
was maximum in freeze dried sample (508 mg/100
g and 5.37%), followed by cabinet dried (436 mg/
100 g and 4.41%) and solar dried (363 mg/100 g
and 3.55%) samples. Supari was packed in laminated
aluminum foil pouches as such (control) or with
nitrogen flushing and stored for 4 months at room
temperature. Freeze dried sample with nitrogen
flushing was found the best in retaining biochemical
qualities of supari.

Guava drink
Guava slices (cv. Shewta) were dipped in 500 ppm
KMS solution for five minutes to avoid browning
and dried by three methods viz. freeze dried,
cabinet dried and solar dried. Powder was
prepared from these slices was used for instant
guava drink. Highest antioxidant and vitamin C
level was observed in drink prepared from freeze
dried powder followed by cabinet dried.

Identification of phenolic compounds and
organic acids in guava

Gallic acid, chlorogenic acid, catechin, epicatechin,
caffeic acid, ellagic acid as phenolic compounds and
oxalic acid, ascorbic acid, tartaric acid, citric acid
and malic acid as organic acids were identified in
ripe fruit of guava cv. Shweta.

vEy] iksyhQsu‚Yl] ,aFkkslkbfuu vkSj ,aVhv‚DlhMsaV~l
dk fo'ys"k.k fd;k x;kA

ve#n dSpi

ve#n xwns esa phuh] ued] ,flfVd vEy bR;kfn
feykdj dSpi cukus dh fof/k dks ekudh—r fd;k
x;kA dSpi esa 19-4 ofczDl laiw.kZ ?kqyu'khy Bksl] 0-53
çfr'kr vEyrk] 98-3 fexzk çfr 100 xzke foVkfeu lh-
vkSj 3-5 çfr'kr jhM~;wflax 'kdZjk vuqekfur dh xbZA
;g mRikn dejs ds rkieku ij 9 eghus rd lqjf{kr
HkaMkfjr fd;k x;kA

ve#n lqikjh

lksyj] dSfcusV rFkk Ýht Mªkbax rduhd dk mi;ksx
djds ve#n lqikjh cukbZ xbZA bu lHkh fof/k;ksa esa
lqikjh dh mit 22 çfr'kr çkIr dh xbZ tcfd dSfcusV
Mªkbax rduhd esa lcls de le; ¼5 ?kaVs½ blds ckn
Ýht Mªkbax ¼9 ?kaVs½ vkSj lksyj Mªkbax esa ¼25 ?kaVs½ le;
yxkA vf/kdre ,Ld‚fcZd vEy rFkk ikWyhfQu‚Yl dk
/kkj.k Ýht MªkbM uewuk ¼508 fexzk çfr 100 xzke  vkSj
5-37 çfr'kr½] blds ckn dSfcusV MªkbM ¼436 fexzk çfr
100 xzke vkSj 4-41 çfr'kr½ ,oa lksyj MªkbM uewuk
¼363 fexzk çfr 100 xzke vkSj 3-55 çfr'kr½ esa ns[kk
x;kA lqikjh dks 4 eghus rd HkaMkfjr fd;k x;kA
ukbVªkstu ¶yf'kax ds lkFk HkaMkfjr Ýht MªkbM uewus
dks tSo jklk;fud xq.koÙkk ds vk/kkj ij Js"B ik;k
x;kA

ve#n is;

ve#n dh 'osrk iztkfr dh Qkdsa 500  ih-ih-,e-  ds-
,e-,l- ?kksy esa Hkwjsiu ls futkr ikus ds fy, Ýht]
dSfcusV  vkSj  lksyj  Mªkbax ls lq[kk;k x;kA bu
Qkdksa ls pw.kZ cukdj rRdky ve#n is; cuk;k x;kA
Ýht MªkbM pw.kZ ls cukbZ xbZ is; esa vf/kdre ,Ld‚fcZd
vEy Ikk;k x;kA

ve:n esa Qsuksfyd ;kSfxd ,oa tSfod vEyksa
dh igpku

ve:n dh fdLe 'osrk dh ids Qy esa Ng Qsuksfyd
;kSfxd ;Fkk xSfyd vEy] Dyksjkstsfud vEy] dSVsfpu]
,ihdSVsfpu] dSfQd vEy ,oa bykftd vEy rFkk ik¡p
tSfod vEy ;Fkk vkDtkfyd] ,LdkfcZd] VkjVjfjd]
flfVªd ,oa eSfyd vEy dh igpku dh xbZA
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Market analysis

Lucknow Wholesale market
The total arrival of guava in Lucknow wholesale
market place was 2.98 thousand MT during 2015-
16 (April-February) as against 3.08 thousand MT
during the previous year.  It is evident that the
arrival of guava has steadily been increasing over
the 10 year period starting from the year 2006-07.
The overall increase was worked out as 228 per
cent during the period. The period of arrival could
be divided into two distinct seasons, viz. monsoon
and winter. The winter season was the most
important as about 80 per cent of the total arrivals
during the year were concentrated. Maximum
arrivals (30.79 %) were worked out during
December, followed by 23.48 and 16.59 per cent
during January 2016 and November 2015,
respectively. The mean wholesale price was found
to be the highest at Rs. 800 per q during October
2015 as the quality guava fruits became available,
albeit the volume of arrivals was low. As the
supplies increased, the prices had declining trend.
It decreased to Rs. 650 per q in November.

Arrival and prices of guava in major markets
of the country

A total of 56.73 thousand MT of guava was
traded in all the major markets around the country
as against 51.38 and 96.46 thousand MT during 2014-
15 and 2013-14. December accounted for 19.21 per
cent. Delhi was the most important market for the
fruit as it traded 17.76 thousand MT during the year,
accounting for 31.51 per cent of the total trading of
the fruit in the country. Kolkata, Hyderabad,
Mumbai and Bhopal, with the share of 17.47, 17.04,
15.04 and 5.82 per cent of the total trading of the
fruit were the other important markets. The
weighted average annual price was the highest, i.e.
Rs. 6,066 per quintal in Bangalore market
followed by Rs. 4,465, 3,646 and 3,078 per quintal
in Bhubaneswar, Kolkata and Trivandrum
markets.

cktkj fo’ys"k.k

y[kuÅ Fkksd cktkj

 o"kZ 2015&16 ¼vçSy & Qjojh½ esa y[kuÅ Fkksd
cktkj esa ve:n dh dqy vkod 2-98 gtkj ehfVªd Vu
Fkh fiNys o"kZ esa ;g 3-08 gtkj ehfVªd Vu FkhA ;g
Li"V gS fd ve:n ds vkxeu esa o"kZ  2006&07  ds
ckn ls 228 çfr'kr dh of̀) gqbZ gSA ve#n ds vkxeu
dh vof/k nks vyx ekSle] vFkkZr~ ekulwu vkSj lfnZ;ksa
esa foHkkftr dh  tk ldrh  gSA dqy vkxeu  dk
yxHkx 80 çfr'kr ve#n lfnZ;ksa ds ekSle esa vkrk gSA
vf/kdre vkxeu fnlacj ¼30-79 çfr'kr½ 2015 blds
ckn  tuojh 2016 ¼23-48½ ,oa uoacj 2015 ¼16-59½ ds
nkSjku gqvkA vDVwcj 2015 ds nkSjku vf/kdre e/;
Fkksd ewY; 800 :i, çfr fDoUVy feykA D;ksafd
vkxeu dh ek=k de FkhA tSls&tSls vkiwfrZ esa of̀) gqbZ
ewY; esa fxjkoV ns[kh vkSj uoacj esa ;g ?kVdj 650
:i, çfr fDoUVy gks xbZA

ns’k ds çeq[k cktkjksa esa ve:n dk  vkxeu
vkSj dhersa

o"kZ 2015&16 esa ns'k ds lHkh çeq[k cktkjksa esa dqy
56-73 gtkj ehfVªd Vu ve:n dk dkjksckj gqvkA
fnlacj 2015 esa lcls T;knk vkxeu] blds ckn tuojh
2016 ,oa uoacj 2015 ds nkSjku gqvkA o"kkZ ds eq[;
eghus vxLr] flrEcj ,oa tqykbZ esa  Øe'k% 8-90] 6-90
vkSj 6-70 çfr'kr vkxeu gqvkA fnYyh ve#n dk
egRoiw.kZ cktkj gS D;ksafd blesa o"kZ ds nkSjku 17-76
gtkj ehfVªd Vu ¼31-51 çfr'kr½ dk O;kikj gqvkA
blds vykok dksydkrk] gSnjkckn] eqacbZ  vkSj  Hkksiky
esa dqy O;kikj dk  Øe'k% 17-47] 17-04] 15-04 vkSj
5-82 çfr'kr O;kikj gqvkA mPpre Hkkfjr vkSlr okf"kZd
dher 6066 #i;s çfr fDoaVy caxykSj cktkj esa feyh
blds ckn Hkqcus'oj] dksydkrk vkSj f=osaæe cktkj esa
Øe'k% 4]465] 3]646 and 3]078 :i;k çfr fDoaVy
feyhA
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Export of guava and its products
Saudi Arabia continued to be the leading importer
of Indian guava with a share of 31.97 per cent in
quantity and 25.0 per cent in value terms. It was
followed by UAE and Nepal accounting for 18.44
and 9.63 per cent of total guava exports. The export
of the fruit to Nepal had an spectacular increase of
308.03 per cent from 2011-12.  Guava Jelly alone
accounted for 88.62 per cent of the total guava
products exported from India i.e. 3820.67 MT worth
Rs 18.26 crores. Indonesia had a share of 35 per
cent in total jelly exports, followed by Netherlands
with a share of 23 per cent. RTS was another
important guava product for which Netherlands
and South Africa were the major importing
countries.

BAEL (Aegle marmelos Correa)

Ripening with ethrel and hot water treatment

Bael fruits of CISH B-2 treated with etherel @ 1000
ppm in hot water at 52±2 °C were ripened in 10
days under ambient conditions.

Value addition

Probiotic drinks from raw and ripe bael fruits

The pieces of raw and ripe fruits of bael were
fermented under anaerobic conditions using
Lactobacillus inoculums. After achieving desired
acidity, the pieces were separated and drink
collected in glass bottles. The drink prepared from
unripe bael had 4.0 °B TSS, 0.41 per cent acidity (as
lactic acid), 3.60 pH and 159.2 mg/100 ml total
phenolics, while drink prepared from ripe bael had
5.2 °B TSS, 0.38 per cent acidity, 3.50 pH and 163.7
mg/100 ml total phenolics. Sensory evaluation of
products indicated better acceptability of drink from
ripe fruits (score 8.0/9.0) than drink from raw fruit
(score 7.0/9.0).

Characterization of nutraceuticals during
fruit growth

Three vitamins (riboflavin, thiamine and niacin) and
three coumarins (marmelosin, psoralen and
aurapten) were estimated in three cultivars and two
selections of bael (NB-5, NB-17, Pant Shivani, CISH

ve:n vkSj mlds mRiknksa dk fu;kZr

lÅnh vjc] Hkkjr ls ve#n vk;kr esa 31-97 çfr'kr

dh fgLlsnkjh ds lkFk Hkkjrh; ve:n dk çeq[k vk;krd

ns'k cuk gqvk gSA blds ckn la;qä vjc vehjkr vkSj

usiky ftudh vk;kr esa Øe'k% 18-44 vkSj 9-63 çfr'kr

fgLlsnkjh gSA ve#n ds mRiknksa ds fu;kZr esa vdsys

tSyh dh 88-62 çfr'kr fgLlsnkjh gSA vkj-Vh-,l- ,d

vkSj mRikn gS tks dh uhnjySaM vkSj nf{k.k vÝhdk dks

eq[;r% fu;kZr fd;k tkrk gS A

csy ¼,sxsy ekWeZsyksl dksfj;k½

bZFkjSy vkSj xeZ ikuh ds mipkj ls idkuk

lh- vkbZ- ,l- ,p- csy &2  ds Qyksa dks 1000 ih-ih-,e-
bZFkjSy ls xeZ ikuh ¼52±2 ols-½ esa mipkfjr djus ij
dejs ds rkieku ij Qy 10 fnu esa id tkrs gSaA

ewY; lao/kZu

csy ds dPps vkSj ids Qy ls çksck;ksfVd is;

ySDVkscSflyl buksdqye dk mi;ksx djds vok;oh;
fLFkfr;ksa esa csy ds dPps ,oa ids Qyksa ds VqdM+ksa dk
fd.ou fd;k x;kA okafNr vEyrk çkIr djus ds ckn]
VqdM+ksa dks vyx djds is; dks dkap dh cksry esa iF̀kd
fd;k x;kA dPps Qy ls cuk, x, is; esa 4-0 ofczDl
laiw.kZ ?kqyu'khy Bksl] 0-41 çfr'kr vEyrk] 3-60 ih-,p-
vkSj 159-2 fexzk çfr 100 feyhyhVj dqy  QhuksfyaDl]
tcfd ids Qy ls cukbZ xbZ is;  esa 5-2 ofczDl laiw.kZ
?kqyu'khy Bksl-] 0-38 çfr'kr  vEyrk] 3-50 ih-,p- vkSj
163-7 fexzk çfr 100 feyh dqy QhuksfyaDl fufgr gSA
ids gq, Qyksa ls cukbZ xbZ is; dks vf/kd ilan fd;k
x;kA

csy ds ik¡p iztkfr;ksa esa foVkfeu vkSj dkSekfju
dh ek=k dk vk¡dyu

csy ds ik¡p iztkfr;ksa ¼,u ch&5] ,u ch&17] iUr
f”kokuh] lh-vkbZ-,l-,p- ch&1 rFkk lh-vkbZ-,l-,p- ch&2½
esa Qy of̀) ds nks fLFkfr;ksa esa rhu foVkfeu tSls
fjoks¶ykfou] fFk;kfeu vkSj fu;kflu rFkk rhu dkSekfju
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B-1 and CISH B-2) at two stages of growth and
development [255 and 285 days after fruit set].
Riboflavin showed a decreasing trend, while
thiamine and niacin showed an increasing trend
during 30 days period. In case of coumarins,
marmelosin and psoralen showed a decreasing
pattern but aurapten showed an increasing pattern.

Biochemical characteristics of bael pomace

Bael pomace obtained after pulp filtration was

analyzed for certain minerals using atomic
absorption technique and found to contain 5.75 mg/

100 g copper, 4.05 mg/100 g zinc, 15.4 mg/100 g
iron, 503.0 mg/100 g potassium and 1243 mg/100 g

calcium.

AONLA (Emblica officinalis Gaertn.)

Value addition

Aonla based carbonated and non-carbonated
RTS

Carbonated and non-carbonated RTS were
prepared from five combinations of aonla, beetroot,
lime and their blends. Carbonated RTS obtained
more organoleptic score than their non-carbonated
counterparts. Highest organoleptic score (8.48) was
given to carbonated aonla:lime:beetroot (30:50:20)
blends followed by aonla:lime:beetroot (20:50:20)
blends (8.26). Highest total phenol (0.794 mg/100
ml) and ascorbic acid (89.74 mg/100 ml) was
observed in carbonated aonla RTS followed by
aonla:lime:beetroot (30:50:20) blend RTS.

Characterization of polyphenols in aonla

Out of six cultivars (Kanchan, Krishna, Chakaiya,
Lakshmi 52, NA-6 and NA-7) and two accessions
(CISH A-31 and CISH A-33) of aonla fruits tested
for phenolic compounds, catechin was found
highest (around 6600 to 14200 µg/g) in most of the
cultivars and accessions except NA-7, where
epicatechin was found maximum (around 7200 µg/

¼ekesZyksflu] lksjkysu ,oa vjkIVsu½ dh ek=k dk fu/kkZj.k
fd;k x;k Qy lsV gksus ls 255 vkSj 285 fnu ds
Ik”pkr~A 30 fnu dh vof/k esa fjoks¶ykfou dh ek=k esa
?kVus dh vkSj fFk;kfeu ,oa fu;kflu dh ek=k esa c<+us
dh izof̀r ns[kh xbZA dkSekfjuksa esa ls ekesZyksflu vkSj
lksjkysu dh ek=k esa deh rFkk vjkIVsu dh ek=k esa
c<+ksRrjh ikbZ xbZA

csy [kyh ds tSo jklk;fud xq.k

csy xwns dks Nkuus ds i'pkr~ 'ks"k iksesl dks ijek.kq
vo'kks"k.k rduhd ls fo'ys"k.k fd;k x;k] iksesl esa
5-75 fexzk çfr 100 xzke  d‚ij] 4-05 fexzk çfr 100
xzke ftad] 15-4 fexzk çfr 100 xzke yksgk]
503-0 fexzk çfr 100 xzke iksVSf'k;e vkSj 1243 fexzk
çfr 100 xzke dSfY'k;e ik;k x;kA

vkaoyk ¼,Ecfydk vkWfQlusfyl xVZu-½

ewY; lao/kZu

vkaoyk vk/kkfjr dkcksZusVsM vkSj xSj dkcksZusVsM
vkjVh,l

vkaoyk] pqdanj] uhcw rFkk buds feJ.k ls ikap çdkj dk

dkcksZusVsM ,oa xSj dkcksZusVsM vkjVh,l cuk;k x;kA

dkcksZusVsM vkjVh,l dks mlds xSj&dkcksZusVsM led{k

dh rqyuk es vf/kd ilan fd;k x;kA vf/kdre

v‚xZuksysfIVd Ldksj ¼8-48½ dkcksZusVsM vkaoyk] uhcw]

pqdanj ¼20%50%20½ ds feJ.k ls cus vkjVh,l dks fn;k

x;kA vf/kdre dqy fQu‚y ¼0-794 feyh xzke çfr 100

feyh½ vkSj ,Ld‚fcZd vEy ¼89-74 fexzk çfr 100 feyh½ dh

ek=k dkcksZusVsM vkaoyk vkjVh,l es ns[kh xbZA

vk¡oys dh iztkfr;ksa esa ,pih,ylh }kjk
ikWyhfQukYl dh ek=k dk fu/kkZj.k

vk¡oys dh Ng iztkfr;k¡ ¼dapu] d’̀.kk] pdS;k] y{eh
52] ,u ,&6 ,oa ,u ,&7½ vkSj nks vfHkxeu ¼lh vkbZ
,l ,p ,&31 ,oa lh vkbZ ,l ,p ,&33½ esa lkr
ikWyhfQukYl dh ek=k dk fu/kkZj.k fd;k x;k] ftlesa
dSVsphu ,u ,&7 dks NksM+dj ckdh iztkfr;ksa esa T;knk
ikbZ xbZ ¼6600 ls 14200 ekbZØksxzke izfr xzke½A ,u
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g). The lowest amount was recorded for p-coumaric
acid (around 80 - 400 µg/g) in all cultivars and
accessions except CISH A-31, where ellagic acid was
the least (around 200 µg/g).

Biochemical profiling of aonla juice during
storage

Seven polyphenols viz. gallic acid, chlorogenic acid,
catechin, epicatechin, caffeic acid, ellagic acid and
ñ-coumaric acid were identified in four juice samples
of aonla (cvs NA-7, Chakaiya, Kanchan and Krishna)
during storage at room temperature (25-42 °C, 70-
90% RH) up to 8 months. The content of gallic acid
increased during storage, while the contents of
caffeic acid and -coumaric acid decreased in all
four juice samples. A decreasing trend for ellagic
acid was also observed during storage of juice
except in Chakaiya where it increased marginally.
No specific trend for other polyphenols was noticed
in aonla juice during storage. Five organic acids viz.
oxalic acid, tartaric acid, mallic acid, citric acid and
ascorbic acid were identified in aonla juice samples
of four varieties (NA-7, Chakaiya, Kanchan and
Krishna) in different proportions. Citric acid was
the major organic acid identified in aonla juice
followed by ascorbic acid and tartaric acid. All the
organic acids showed a decreasing trend during
storage of juice except oxalic acid, which revealed
an increasing pattern. The decrease in organic acids
was more prominent in Krishna juice. Eight month
storage study of juice samples of four aonla cultivars
(NA-7, Chakaiya, Kanchan and Krishna) at room
temperature revealed a decreasing pattern in
acidity, ascorbic acid and total polyphenols contents
and an increasing pattern in NEB. Browning was
maximum in Chakaiya juice after 8 months of
storage, while ascorbic acid and polyphenol contents
were minimum in Kanchan juice. Lowest acidity was
recorded in NA-7 juice during storage.In terms of
polyphenols, organic acids and biochemical
parameters, NA-7 juice was found best for storage

,&7 esa ,ihdSVsphu lcls T;knk ¼yxHkx 7200 ekbZØksxzke
izfr xzke½ ik;k x;kA lHkh iztkfr;ksa esa dkSefjd
vEy ¼80&400 ekbZØksxzke izfr xzke½ lcls de ek=k esa
ns[kh xbZ] dsoy lh-vkbZ-,l-,p- ,&31 esa bykftd
vEy dh ek=k lcls de ¼200 ekbZØksxzke izfr xzke½
ik;h x;hA

vk¡oyk jl esa HkaMkj.k ds le; tSo jklk;fud
ek=kvksa esa ifjorZu

dejs ds rkieku ¼25&42 0ls-] 70&90% vkj-,p-½ ij 8
eghus rd HkaMkj.k ds nkSjku pkj iztkfr;ksa ds vk¡oys
¼,u-,-&7] pdS;k] dapu o d’̀.kk½ ds jl esa lkr
Qsuksfyd ;kSfxd dh igpku rFkk ewY;kadu fd;k x;k
ftlesa xSfyd vEy] Dyksjkstsfud vEy] dSVsfpu]
,ihdSVsfpu] dSfQd vEy] bykftd vEy ,oa dkSefjd
vEy “kkfey gSA HkaMkj.k ds le; lHkh jl ds uewus esa
xSfyd vEy dh ek=k c<+ x;hA pdS;k ds NksM+dj
ckdh lc jl esa bykftd vEy dh ek=k Hkh HkaMkj.k ds
nkSjku ?kV x;h] pdS;k esa bldh ek=k esa FkksM+h lh of̀)
gqbZA vU; Qsuksfyd ;kSfxdksa esa HkaMkj.k ds le; dksbZ
[kkl ifjorZu ugha gqvkA vkB eghus dh HkaMkj.k ds
nkSjku pkj iztkfr;ksa ds vk¡oys ds jl esa ¼,u-,-&7]
pdS;k] dapu o d’̀.kk½ ik¡p izdkj ds tSfod vEy tSls
vkDtkfyd vEy] VkjVkfjd vEy] eSfyd vEy] flfVªd
vEy rFkk ,LdkfcZd vEy dh igpku dh x;hA blesa
ls flfVªd vEy lcls T;knk ek=k esa ik;k x;kA nwljs
vkSj rhljs Øe ij ,LdkfcZd vkSj VkjVkfjd vEy gSA
vkDtkfyd vEy dks NksM+dj ckdh lc vEyksa dh ek=k
HkaMkj.k ds le; ?kVrh x;h] ijUrq vkDtkfyd vEy
dh ek=k c<rh x;hA d’̀.kk ds jl esa tSfod vEyksa dh
ek=k esa lcls T;knk deh gqbZA dejs ds rkieku ij
HkaMkj.k ds nkSjku pkj iztkfr;ksa ds vk¡oys dh jl esa
vEyrk] ,LdkfcZd vEy rFkk lexz ikWyhfQukWyl dh
ek=k esa ?kVus dh izof̀Rr rFkk uku~&bUtSesfVd czkmfuax
¼Hkwjkiu½ esa c<+us dh izof̀Rr ns[kh xbZA vkB eghus
HkaMkj.k ds Ik”pkr~ pdS;k ds jl esa Hkwjkiu lcls T;knk
vkSj dapu ds jl esa ,LdkfcZd vEy ,oa ikWyhfQukWyl
dh ek=k lcls de ik;h x;hA lcls de vEyrk ,u-
,-&7 ds jl esa FkhA Qsufyd ;kSfxd] tSfod vEy ,oa
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up to 6 months. During storage of aonla juice,
suspended juice particles tend to settle down at the
bottom of container in the form of sediment. The
sediment was take out and dried in electric
dehydrator to fine powder. The powder was found
to be highly rich in protein content (>20%), besides
7.5 oB total soluble solids, 4.1 per cent acidity, 17.8
mg/100 g ascorbic acid, 1.43 per cent polyphenols,
5.75 mg/100 g copper, 1.65 mg/100 g zinc, 10.0 mg/
100 g iron, 123.2 mg/100 g potassium and 736 mg/
100 g calcium

Improvement of aonla cider for colour /
flavour and storage

Aonla-litchi cider blend obtained higher organoletic
score in term of flavour as well as total acceptability.
Aonla-grape (Pusa Navrang) cider blend obtained
higher organoleptic score in term of colour as well
as total acceptability.

Probiotic drink from aonla fruits

Probiotic drink was prepared from whole aonla
fruits using natural and pure culture of Lactobacillus.
It contained 46 mg/100 ml vitamin-C 46 mg/100 ml
and 190 mg/100 ml antioxidant. The fruits left after
probiotic drink preparation could be utilized for
preparation of preserve as well as pickle.

Fenugreek-aonla-guava laxative

A laxative containing fenugreek seeds, aonla
pomace and guava powder was prepared. The
prepared laxative had 20 oB TSS, 1.62 per cent
acidity, 79.3 mg/100 g ascorbic acid and 177.6 mM/
g antioxidants

Aonla jelly

Jelly was prepared from aonla juice having 66 °B,
1.46 per cent acidity, 131.9 mg/100 g ascorbic acid,
1.61 g per cent tannin and 78.75 g per cent reducing
sugar after six months of storage.

tSo&jklk;fud ek=kvksa ds lanHkZ esa] ,u-,-&7 dh jl
dh HkaMkj.k {kerk 6 eghus rd loksZRre ik;h x;hA
vk¡oys ds jl ds Hk.Mkj.k ds nkSjku ryh esa cSB x;s
Bksl inkFkks± dks ,d= djds lq[kkus ij izkIr eghu pw.kZ
dk fo'ys"k.k fd;k x;kA bl pw.kZ esa izksVhu 20 izfr'kr
ls vf/kd dqy ?kqyu'khy Bksl 7-5 ofczDl] 4-1 izfr'kr
vEyh;rk] 17-8 fexzk izfr 100 xzke ,LdksfcZd vEy] 1-
43 izfr'kr ikWyhfQuksy] 5-75 fexzk izfr 100 xzke yksgk]
123-2 fexzk izfr 100 xzke iksVsf'k;e vkSj 736 fexzk izfr
100 xzke dSfY'k;e ik;s x;sA

jax] Lokn vkSj Hk.Mkj.k ds fy, vkaoyk lkbMj
esa lq/kkj

vkaoyk&yhph fefJr lkbMj us Lokn ,oa dqy Lohdk;Zrk

ds fy, vf/kd Ldksj çkIr fd;k] tcfd vkaoyk&vaxwj

¼iwlk uojax½ fefJr lkbMj us jax ,oa dqy Lohdk;Zrk

ds fy, vf/kd Ldksj çkIr fd;kA

vkaoyk Qy ls çksck;ksfVd is;

lkcqr vkaoyk Qy ls ySDVkscSflyl dh çk—frd vkSj
'kq) dYpj dk mi;ksx djds çksck;ksfVd is; cuk;k
x;kA bl is; esa  46 fexzk çfr 100 feyh foVkfeu
&lh- vkSj  190 fexzk çfr 100 feyh ,aVhv‚DlhMsaV
vuqekfur fd;s x,A çksck;ksfVd is; cukus ds ckn cps
gq, Qyksa dk mi;ksx eqjCck cukus esa fd;k tk ldrk
gSA

esaFkh & vkaoyk & ve:n jspd

esaFkh cht] vkaoyk iksesl vkSj ve#n pw.kZ ls ,d jspd
cuk;k x;kA bl jspd esa 20 ofczDl laiw.kZ ?kqyu'khy
Bksl] 1-62 çfr'kr vEyrk] 79-3 fexzk çfr 100 xzke
,Ld‚fcZd vEy vkSj 177-6 feyheksy çfr xzke
,aVhv‚DlhMsaV~l fufgr gSA

vkaoyk tSyh

6 eghus rd HkaMkfjr vkaoyk jl ftldk 66 fMxzh
fczDl laiw.kZ ?kqyu'khy Bksl-] 1-46 çfr'kr vEyrk] 31-
9 fexzk çfr 100 xzke ,Ld‚fcZd  vEy] 1-61 çfr'kr
VSfuUl ,oa 78-75 çfr'kr fjMqflax 'kdZjk gSA bl jl
dk mi;ksx djds tSyh cukbZ xbZA
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PAPAYA (Carica papaya L.)

Market analysis

The total arrival of papaya in Lucknow market
during 2015-16 (April 2015-Feb, 2016) was worked
out as 8.95 thousand MT. The arrivals fluctuated
widely in the range of 0.33 to 1.26 thousand MT
during different months of 2015-16, the highest
during February 2016 and lowest in June 2015.
Highest price of the fruit (Rs. 827 per q) was worked
out during October 2015, followed by Rs. 800 per q
during June 2015. During the peak arrival months
in winter the price ranged between Rs. 657 to 670
per q. The weighted average annual price of the
fruit during 2015-16 was Rs. 713 per quintal, which
was highest during the past nine year period.

BANANA (Musa paradisica L.)

Banana probiotic drink

Banana probiotic drink was prepared using pure
and natural culture of Lactobacillus.. The pure culture
sample obtained higher sensory score (7.82) than
mixed culture sample (6.77). The product could be
stored for 15 days at 10±2 oC in good condition.

JAMUN (Syzygium cumini Skeels)

Value addition

Jamun juice

Heating of jamun juice at 78 °C, adding 500 ppm
sodium benzoate along with pasteurization resulted
in microbiologically safe juice with highest
anthocyanin content.

Jamun-aonla blended RTS beverage

The study reflected that jamun–aonla blend in the
ratio of 9:1 (T1) was the best on the basis of sensory
scores (8.72 out of 9) followed by blend in the ratio
of 8:2 (8.3 out of 9).

iihrk ¼dSfjdk iik;k ,y-½

cktkj fo’ys"k.k

o"kZ 2015&16 ¼vçSy  2015&Qjojh] 2016½ esa  y[kuÅ
cktkj esa  8-95 gtkj ehfVªd Vu iihrk dh vkod gqbZA
o"kZ 2015&16  ds nkSjku fofHkUu eghuksa esa iihrk dh
vkod esa  O;kid :i ls mrkj&p<+ko] 0-33 to 1-26
gtkj ehfVªd Vu dh lhek esa ns[kus dks feys] vf/kdre
vkod Qjojh  2016 vkSj U;wure vkod twu  2015  esa
ns[khA Qyksa dk vf/kdre ewY; ¼827 :i, çfr fDoUVy½
vDVwcj 2015 ds nkSjku feyk] blds ckn 800 :i, çfr
fDoUVy twu  2015 esa feykA lfnZ;ksa esa f'k[kj vkxeu
eghuksa ds nkSjku ewY;  657 :i, ls  670 :i, çfr
fDoUVy jgkA o"kZ 2015&16 esa  Hkkfjr vkSlr okf"kZd
ewY; 713 :i, çfr fDoUVy jgk] tks dh fiNys 9 o"kksaZ
esa vf/kdre jgkA

dsyk ¼ewlk ijkWfMfldk ,y-½

dsyk çksck;ksfVd is;

ySDVkscSflyl dh 'kq) rFkk çk—frd dYpj dk mi;ksx
djds dsyk çksck;ksfVd is; cuk;k x;kA 'kq) dYpj
uewus us fefJr dYpj uewus dh rqyuk esa vf/kd lsaljh
Ldksj çkIr fd;kA bl mRikn dks 15 fnu rd
10±2 ols- rkieku ij vPNh voLFkk esa HkaMkfjr fd;k
tk ldrk gSA

tkequ ¼lhthft;e dqfeukbZ Ldhyl½

ewY; lao/kZu

tkequ jl

tkequ jl dks 78 olsa- rd xeZ djds 500  ih-ih-,e-
lksfM;e csatks,V feykdj iklpqjkbZtslu  djds vf/kd
,UFkkslk;fuu dh ek=k vkSj lw{e thoksa dh nf̀"V ls
lqjf{kr j[k tk ldrk gSA

tkequ&vkaoyk fefJr vkj-Vh-,l- is;

laosnh Ldksj ¼8-72@9-0½ ds vk/kkj ij 9%1 ds vuqikr esa
tkequ & vkaoyk fefJr vkj-Vh-,l- is; loZJs"B ik;k
x;kA blds ckn 8%2 ds vuqeku esa rS;kj is; dk Ldksj
8-3@9 jgkA
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Jamun cider and vinegar

Jamun vinegar with 5 per cent acidity (as acetic acid)
was developed in 90 days using immobilized
technique.

Jamun based drinks sweetened with sugar /
artificial sweetener

Process for jamun juice, leaves and bark based drink
was standardized using sugar and artificial
sweetener (sucralose). Among control, 5, 10, 15, 20
and 25 per cent leaf and bark extract of jamun,
addition of 5 per cent extract to jamun juice was
found optimum on the basis of sensory evaluation.

Probiotic products from jamun

Probiotic jamun drink was developed from whole
fruits and pomace. The drink contained 0.40 per
cent acidity (as lactic acid), 13.29 g per cent tannins,
5.45 mg per cent anthocyanin and 2.68 x 106 CFU/
ml Lactobacillus counts.  Drink was filled in bottles
and pomace was dried and used for jamun chew.

Waste utilization

Preparation of bar from jamun pomace

Bar prepared from jamun pomace given sulphur
treatment and packed in vacuum retained highest
amount of anthocyanin content.

Jamun chew

Jamun chew was prepared using probiotic dried
jamun pomace, aonla and herbs. It contains 0.40 per
cent acidity (as lactic acid), 96.3 g per cent tannins,
9.43 mg per cent anthocyanin and 2.1 x 102 CFU/ml
Lactobacillus counts.

Jamun jelly

Jelly was prepared from jamun juice had 69 °B TSS,
1.46 per cent acidity, 19.65 mg/100 g ascorbic acid,
0.79 g per cent tannin and 77.37 g per cent reducing
sugar after six months of storage.

tkequ lkbMj vkSj fljdk

bZekschykbtM rduhd dk mi;ksx djds 90 fnu esa 5
izfr'kr vEyrk ds lkFk tkequ dk fljdk  cuk;k
x;kA

—f=e feBkl ;qä tkequ vk/kkfjr ehBk is;

phuh rFkk —f=e feBkl dk mi;ksx djds tkequ ds
jl] ifÙk;ka ,oa Nky  vk/kkfjr is; cukus dh çfØ;k dk
ekudhdj.k fd;k x;kA tkequ jl  esa ifÙk;ka ,oa Nky
dk 5 çfr'kr lr dk la;kstu vkjxSuksysfIVd ewY;kadu
ds vk/kkj ij Js"B ik;kA

tkequ ls çksck;ksfVd mRikn

tkequ ds iwjs Qy vkSj [kyh ls çksck;ksfVd is; fodflr
fd;k x;k FkkA bl is; esa 0-40 çfr'kr vEyrk ¼ySfDVd
vEy½]  13-29  çfr'kr VSfuu]   5-45  çfr'kr ,aFkkslk;fuu
vkSj 2-68 x 106 lh-,Q-;w- çfr feyh ySDVkscSflyl
x.kuk ns[kh xbZA is; dh cksry canh dh x;h vkSj iksesl
dks lq[kkdj tkequ P;w mRikn esa iz;ksx fd;k x;kA

vif’k"V mi;ksx

tkequ [kyh ls ckj cukuk

lYQj mipkj nsdj tkequ [kyh ls ckj cukbZ xbZA ckj
dks fuokZr esa iSd djus ij lcls vf/kd ,aFkkslk;fuu
dh ek=k /kkj.k gqbZA

tkequ P;w

çksck;ksfVd lw[ks tkequ [kyh] vkaoyk vkSj tM+h cwfV;ksa
dk mi;ksx dj P;w rS;kj fd;k x;kA

tkequ tSyh

tkequ jl ls cukbZ tSyh esa 6 eghus rd Hk.Mkj.k ds
ckn 69 fMxzh fczDl laiw.kZ ?kqyu'khy Bksl-] 1-46 çfr'kr
vEyrk]  19-65 fexzk çfr 100 xzke ,Ld‚fcZd  vEy] 0-
79 çfr'kr VSfuu vkSj 77-37 çfr'kr jhMqflax 'kdZjk
vuqekfur dhA
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Jamun probiotic drinks from whole fruits
and pomace

Probiotic drinks were prepared from whole jamun
fruits and pomace left from juice extraction. The
prepared probiotic drink from whole fruits and
pomace had 13.2 and 96.5 mg/100 ml phenolics and
5.59 and 9.38 mg/100 ml anthocyanins, respectively.
During sensory evaluation, drink prepared from
whole fruits obtained 7.9 score while that prepared
from pomace obtained 6.8 score out of 9. The drink
was stored at low temperature for one month with
good acceptance. The fruits left after drink
preparation could be utilized for production of
jamun pickle.

MULBERRY (Morus sp.)

Development of probiotic drinks from
mulberry
Probiotic drinks were prepared from whole
mulberry fruits and pomace left from juice
extraction. Probiotic drink prepared from mulberry
pomace contained 4.64 mg/100 ml anthocyanins and
53.2 mg/100 ml phenolics. It scored 8.0 out of 9
during sensory evaluation. Drink prepared from
whole fruits had 2.92 mg/100 ml anthocyanins and
48.8 mg/100 ml phenolics. It obtained 7.2 score out
of 9 during sensory evaluation. The drink was
stored for one month at low temperature with slight
decrease in organoleptic qualities.

Development of aonla fortified wine from
mulberry pomace

An aonla fortified mulberry pomace wine was
developed through alcoholic fermentation using
Saccharomyces cerevisiae. The ratio of mulberry
pomace and aonla juice was kept at 2:1.  The
prepared wine contained 10.8 per cent alcohol, 8.0
oB TSS, 0.97 per cent acidity, 571.8 mg/100 ml total
phenolics and 3.31 mg/100 ml anthocyanins. The
wine was organoleptically acceptable.

tkequ ds lkcqr  Qy vkSj [kyh ls  çksck;ksfVd
is;

lkcqr tkequ Qy rFkk jl fudkyus ds ckn cps gq,
[kyh ls çksck;ksfVd is; cuk;k x;kA laosnh ewY;kadu
ds nkSjku] lkcqr Qy ls cukbZ xbZ is; dks 7-9 Ldksj
feyk tcfd [kyh ls cukbZ xbZ is; dks 9 esa ls 6-8
Ldksj feyk A bl is; dks de rkieku ij ,d eghus
ds fy, HkaMkfjr fd;k tk ldrk gSA is; cukus ds ckn
cps gq, Qyksa dk mi;ksx tkequ vkpkj cukus esa fd;k
tk ldrk gSA

'kgrwr ¼eksjl iztkfr½

'kgrwr ls çksck;ksfVd is; dk fodkl

lkcqr 'kgrwr rFkk jl fudkyus ds ckn cph gqbZ [kyh
dk mi;ksx djds  çksck;ksfVd is; cuk;k x;kA 'kgrwr
[kyh ls cuk;s x, is; esa 4-64 fexzk çfr 100 feyh
,aFkkslk;fuu vkSj 53-2 fexzk çfr 100 feyh QsuksfyaDl
gSA bl is; dks vkjxSuksysfIVd ewY;kadu ds nkSjku 9 esa
ls 8-0 Ldksj feykA bl is; dks de rkieku ij ,d
eghus rd HkaMkfjr fd;k tk ldrk gSA HkaMkj.k ds
nkSjku bl is; esa vkWxsuksysfIVd fo'ks"krkvksa dk gYdk
g~kl gqvkA

'kgrwr [kyh ls vkaoyk QksVhZQkbM  'kjkc dk

fodkl

lsdsjksekbfll lsjsfolh dk mi;ksx djds vYdksgy
fd.ou }kjk 'kgrwr [kyh ls vkaoyk QksVhZQkbM 'kjkc
dk fodkl fd;kA 'kgrwr [kyh rFkk vkaoyk jl dk
vuqikr 2%1 j[kk x;kA rS;kj 'kjkc esa 10-8 çfr'kr
vYdksgy] 8-0 ofczDl laiw.kZ ?kqyu'khy Bksl] 0-97 çfr'kr
vEyrk] 571-8 fexzk çfr 100 feyh dqy QsuksfyDl vkSj
3-31 fexzk çfr 100 feyh ,aFkkslk;fuu vuqekfur fd;k
x;kA 'kjkc v‚xZuksysfIVdyh Lohdk;Z Fkh A
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Vegetables

Development of probiotic vegetable pickle

Probiotic vegetable pickle was prepared using
carrot, cabbage, salt and sugar. It was given to
ITMU for organoleptic evaluation.

Shelf life study of bioformulation of yeast
and bacterial consortium

Shelf life study of yeast bioformulation and bacterial
consortium indicated better stability at 4 °C
compared to room temperature. However, even at
4 °C, 4 and 3 log reduction in population was
noticed in yeast bioformulation and bacterial
consortium, respectively.

Cellulolytic, pectinolylic and amylolytic
enzyme activity of fungus Syncephalastrum
racemosum isolated from shell soft rot of bael

The fungus appeared to exhibit a high level of
cellulolytic, pectinolylic and amylolytic enzyme
activity as indicated by prolific growth on bael shell
waste under solid-state fermentation conditions.
The carboxyl methyl cellulase, pectinase and
amylase activity unit per ml at 48 hr in culture
supernatant of basal growth medium having
carboxymethyl cellulose powder, starch, and pectin
as the carbon source was 2.0, 2.7, 1.2, and 0.5 U/g
substrate, respectively. Bael shells are rich in fiber
(40%) and tannins (1.3 to 1.5%), and the pathogen
could grow well in liquid growth medium (Czapek
Dox broth) with 2 per cent tannins.

lfCt;ka

çksck;ksfVd lCth vpkj

xktj] iÙkkxksHkh] ued vkSj phuh dk mi;ksx djds
çksck;ksfVd lCth vpkj cuk;kA ;g  vksxsZuksysfIVd
ewY;kadu ds fy, vkbZ-Vh-,e-;w- dks ns fn;k A

[kehj tSo&lw=hdj.k vkSj thok.kq la?k ds

Hk.Mkj.k {kerk dk v/;;u

[kehj tSo&lw=hdj.k vkSj thok.kq la?k dh HkaMkj.k
{kerk ds v/;;u ls ladsr feyrk gS fd ;s dejs ds
rkieku fd rqyuk esa 4 ols- ij vf/kd fLFkj gksrs gS A
gkykafd] 4 ols- ij Hkh [kehj tSo&lw=hdj.k vkSj
thok.kq la?k dh la[;k esa Øe'k% 4 vkSj  3 yksx dh deh
gqbZA

csy ds lk¶V jk WV ls i`FkDd`r dod
fluflQSysLVªe jsfleksle dh lSyqyksykbfVd]
isfDVuksykbfVd vkSj vfeyksykbfVd ,atkbe
xfrfof/k

l‚fyM LVsV fd.ou dh fLFkfr esa csy ds fNyds ds

vo'ks"k ij vuqdwy of̀) ls ;g çrhr gksrk gS fd ;g

dod mPp Lrj fd lSyqyksykbfVd] isfDVuksykbfVd

vkSj vfeyksykbfVd ,atkbe xfrfof/k j[krh gSA csy ds

fNyds essa js'ks ¼40 çfr'kr½ rFkk VSfuUl ¼1-5 çfr'kr½

Hkjiwj gksrs gS blfy, ;g jksxtud rjy  of̀) e/;e

¼tkisd M‚Dl czksFk½ esa 2 çfr'kr VSfuUl ds lkFk vPNh

of̀) dj ldrk gSA
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izkS|ksfxdh ewY;kadu ,oa gLrkUrj.k
Technology Assessment and Transfer

Impact assessment of guava varieties
developed by CISH

Impact assessment study of Lalit and Shweta
varieties of guava released by the Institute was
undertaken in the Mall and Mohanlalganj localities
of Lucknow and Barabanki districts of Uttar
Pradesh.  Both the varieties started fruiting
conditions with 7 to 10 kg yield tree-1 as reported
by the farmers.  Fruits were sold @ Rs. 10-12 kg-1.
The farmers cultivated guava, particularly new
cultivars under high density system as per the
technology of the Institute. None of the farmers
used balanced/recommended doses of fertilizers
for guava.

About  twenty per cent of farmers had established
mother blocks of Lalit and Shweta and other
varieties for purpose and sold plants at the rate of
Rs. 40.00 plant-1.

Impact of mango rejuvenation technology
developed by CISH
Survey was carried out in rejuvenated orchards of
Darbhanga district of Bihar. Data were collected
from nine villages of Bahadurpur, Keoti, Sadar, Jale
and Ghanshyampur blocks of Darbhanga district,
Bihar. Data collected from 29 farmers indicated that
rejuvenation was accomplished in Dashahari,
Langra (Kalkatia) and Chausa varieties. The
rejuvenated trees were above 35 years of age. Only
five per cent of farmers adopted the thinning in
their rejuvenated mango plants. The average yield
of Dashehari mango tree was recorded 65-70 kg
tree-1.

Institute participated in various state as well as
National level exhibitions and displayed Institute’s
achievements and technologies on mandated crops
as per the following details.

ve:n dh uohu fdLeksa ds izHkko dk ewY;kadu

lh-vkbZ-,l-,p- }kjk fodflr

lh-vkbZ-,l-,p- }kjk fodflr “osrk ,oa yfyr fdLeksa

dk y[kuÅ ds eky ,oa eksguykyxat ,oa ckjkcadh

ftyksa esa d’̀kd iz{ks= ij v/;;u ds nkSjku ik;k x;k

fd bu iztkfr;ksa esa rhljs o’kZ mijkUr 7&10 fdxzk

mit ntZ fd;k x;kA mijksDr iztkfr ds Qy dk

10&12 fdxzk dh nj ls foØ; fd;k x;kA fdlkuksa us

ve:n dh u;h iztkfr dks l?ku ckxokuh ¼3 x 3 eh] 5 x

5 eh ,oa 6 x 6 eh½ ij yxk;k] ijUrq d’̀kdksa us vius

iz{ks= esa larqfyr [kkn dk iz;ksx ugha fd;kA yxHkx 20

izfr”kr fdlkuksa esa u;h iztkfr dh ekr ̀ikS/k LFkkiuk ,oa

ikS/k”kkyk esa izo/kZu ds fy, fd;k vkSj ikS/k”kkyk esa bu

ikS/kksa dks 40&50 :- izfr ikS/k ds nke ls foØ; fd;kA

lh-vkbZ-,l-,p }kjk fodflr vke dh th.kksZ)kj

rduhd ds izHkko dk ewY;kadu

fcgkj ds njHkaxk ftys ds cgknqjiqj D;ksVh] lnj] tkys

,oa ?ku”;keiqj CykWd ds 9 xk¡oksa ds losZ esa d’̀kdksa esa

laLFkku dh rduhd dk iz;ksx dj 35 o’kZ iqjkus n”kgjh]

yaxM+k ,oa pkSlk iztkfr dk th.kksZ)kj fd;kA vke ds

o{̀kksa esa ls u;s dYyksa dk fojyu dsoy 5 izfr'kr o{̀kksa

esa gh fd;k x;kA n'kgjh vke ds o{̀kkasa ls vkSlru

65&70 fdxzk mRiknu izkIr fd;k x;kA

fuEu esa foLrkj esa fn, x;s rkfydk ds vuqlkj laLFkku

us jkT; ,oa jk’Vª Lrj ij jk’Vªh; izn”kZfu;ksa esa Hkkx

fy;k ,oa laLFkku dh miyfC/k;ksa ,oa fodflr rduhd

dk izn”kZu fd;kA

4
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Øe la- 
Sl. No. 

dk;ZØe 
Programme 

LFkku 
Venue 

vk;kstd 
Organizer 

vof/k 
Period 

1- jk’Vªh; fdlku xks’Bh vkSj 
izn'kZuh&gkWVhZ laxe 2015 
National Kisan Gosthi & 
Exhibition Horti-Sangam-2015 

xk¡/kh eSnku eksfrgkjh] fcgkj 
Gandhi Maidan Motihari, 
Bihar  

jk’Vªh; ckxokuh cksMZ] xqM+xk¡o 
National Horticulture Board, 
Gurgaon 
 
 

10&12 vizSy] 2015 
10-12 April, 2015 

2- Tkutkrh; mi ;kstuk  ds varxZr 
izf'k{k.k dk;ZØe 
Training Programme under 
Tribal Subplan 

d̀f’k foKku dsUnz] ckalokM+k] 
jktLFkku 
Krishi Vigyan Kendra, 
Banswada, Rajasthan 

Hkkd̀vuqi&lh-vkbZ-,l-,p- vkSj 
egkjk.kk izrki d̀f’k ,oa izkS- fo- 
fo-] mn;iqj 
ICAR-CISH and MPA&TU, 
Udaipur 

08 twu] 2015 
08 June, 2015 

3- gkWVhZlaxe 2015  
Horti-Sangam  2015 

Ckjgh] gtkjh ckx] >kj[k.M 
Barhi, Hazaribagh, Jharkhand 

jk"Vªh; ckxokuh cksMZ] xqM+xk¡o 
NHB, Gurgaon 

27&28 twu] 2015 
27-28 June, 2015 

4- vke dh izn'kZuh 
Mango Show 

Lo:Ik uxj] dkuiqj 
Swarup Nagar, Kanpur 

jk’Vªh; ehfM;k Dyc] dkuiqj 
National Media Club, Kanpur 

14 tqykbZ] 2015 
14 July, 2015 

5- d̀f’k izn'kZuh 
Agri-Exhibition  

fiijkdksBh eksfrgkjh] fcgkj 
Piparakothi Motihari, Bihar 

Hkk-d̀-vuq-i-&lh-vkbZ-,l-,p-] 
y[kuÅ 
ICAR-CISH, Lucknow  

20&21 vxLr] 2015 
20-21 Augus, 2015 

6- Vh ,l ih ds varxZr izf'k{k.k 
dk;ZØe 
Training Programme under 
TSP  

d̀f’k foKku dsUnz] “kgMksy ¼e-iz-½ 
Krishi Vigyan Kendra, 
Shahdol (MP) 

 Hkk-d̀-vuq-i-&lh-vkbZ-,l-,p-] 
y[kuÅ 
ICAR-CISH, Lucknow 

2 flracj] 2015 
2 September, 2015 

7- Vh ,l ih ds varxZr izf'k{k.k 
dk;ZØe 
Training Programme under 
TSP 

d̀f’k foKku dsUnz mefj;k ¼e-iz-½ 
Krishi Vigyan Kendra, Umaria 
(MP) 

Hkkd̀vuqi-&lh-vkbZ-,l-,p-] 
y[kuÅ  
ICAR-CISH, Lucknow 

2 flracj] 2015 
2 September, 2015 

8- Vh ,l ih ds varxZr izf'k{k.k 
dk;ZØe 
Training Programme under 
TSP 

d̀f’k foKku dsUn]z fl/kh ¼e-iz-½ 
Krishi Vigyan Kendra, Sidhi 
(MP) 

Hkkd̀vuqi-&lh-vkbZ-,l-,p-] 
y[kuÅ 
ICAR-CISH, Lucknow 

04 flracj] 2015 
04 September, 2015 

9- Vh ,l ih ds varxZr izf'k{k.k 
dk;ZØe 
Training Programme under 
TSP 

f'kjktiqj] fMMkSjh ¼e- iz-½ 
Shirajpur, Didauri (MP) 

Hkkd̀vuqi-&lh-vkbZ-,l-,p-] 
y[kuÅ 
ICAR-CISH, Lucknow 

06 flracj] 2015 
04 September, 2015 

10- Vh ,l ih ds varxZr izf'k{k.k 
dk;ZØe 
Training Programme under 
TSP 

d̀f’k foKku dsUn]z eaMyk  ¼e-iz-½ 
Krishi Vigyan Kendra, 
Mandala (MP)  

d̀f’k foKku dsUnz] eaMyk ¼e-iz-½ 
Krishi Vigyan Kendra, 
Mandala (MP) 

06 flracj] 2015]  
6 September, 2015 

11- Vh ,l ih ds varxZr izf'k{k.k 
dk;ZØe 
Training Programme under 
TSP 

d̀f’k foKku dsUnz] f'kouh ¼e-iz-½ 
Krishi Vigyan Kendra, 
Shivani (MP) 

lh-vkbZ-,l-,p-&,oa ds-oh-ds-] 
e.Myk 
CISH-Krishi Vigyan Kendra, 
Shivani (MP) 

07 flracj] 2015 
07 September, 2015 

12- Vh ,l ih ds varxZr izf'k{k.k 
dk;ZØe 
Training Programme under 
TSP 

xksj[kiqj] cSrwy] ¼e-iz-½ 
Gorakhpur, Baitul (MP) 

lh-vkbZ-,l-,p- ,oa d̀f’k foKku 
dsUnz] cSrwy ¼e-iz-½ 

08 flracj] 2015 
08 September, 2015 

13- fdlku esyk 
Kisan Mela 

d̀f’k foKku dsUn]z /kkSjk] mUuko 
Krishi Vigyan Kendra, 
Dhaura, Unnao 

d̀f’k foKku dsUnz] /kkSjk] mUuko  
Krishi Vigyan Kendra, 
Dhaura, Unnao 

04 uoacj] 2015 
08 September, 2015 
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Øe la- 
Sl. No. 

'kh"kZd 
Title 

izk;kstd 
Sponsor 

vof/k 
Duration 

lgHkkxh 
Stakeholder 

1- vke dh [ksrh   
Mango Cultivation    

lhek] jgeku[ksM+k] dkdksjh] y[kuÅ 
SEMA, Rehmankhera, Lucknow 

05&09 vDVwcj] 2015 
05-09 October, 2015  

35 fdlku 
35 Farmers  

2- miks’.k Qyksa dk l?ku ikS/k jksi.k  
High Density Planting in Subtropical 
Fruits     

vkRek] ukfld] egkjk’Vª  
Atma, Nasik, Maharashtra 

08&10 fnlacj] 2015 
08-10 December, 2015 
 

23 fdlku 
23 Farmers 
 

3- miks’.k Qyksa dk mRiknu] lqj{kk ,oa rqM+kbZ 
mijkUr izkS|ksfxdh   
Production, Protection and Post 
Harvest Technologies in Subtropical 
Fruits   

vkRek] floku] fcgkj 
ATMA, Siwan, Bihar 

08&12 vDVwcj] 2015 
08-12 October, 2015  
 

20 fdlku 
20 Farmers 
 

4- ckxokuh Qlyksa dh tSfod [ksrh  
Organic Cultivation of Subtropical 
Crops      

ckxokuh foHkkx] f'kykax] es?kky; 
Horticulture Department, 
Shillong, Meghalaya   

29 ekpZ ls 02 vizSy 
29 March To 02 April 
2016 

07 fdlku 
07 Farmers 
 

 

izf'k{k.k vk;ksftr@Training Organized

Øe 
la- 

dk;ZØe LFkku vk;kstd vof/k 

14- oSKkfud ,oa fdlku feyu ,oa 
izn'kZuh 
During Scientist-Farmers 
Interaction Meet & 
Exhibition 

Vkmu gky] eksfrgkjh] fcgkj 
Town Hall Motihari, Bihar 

df̀’k ,oa d̀’kd dY;k.k ea=ky; 
Hkkjr ljdkj 
Ministry of Agriculture & 
farmers Welfare, Govt of 
India, New Delhi 

29 fnlEcj] 2015 
29 December, 2015 

15- fdlku xks’Bh 
Kisan Gosthi 

eksgEen uxj rkyqdsnkjh] 
y[kuÅ 
Mohammadnagar 
Talukedari, Lucknow  
 

Hkkd̀vuqi-&lh-vkbZ-,l-,p-] 
y[kuÅ 
ICAR-CISH, Lucknow 

29 fnlacj] 2015 
29 December, 2015 

16- lk¡rok lkbl bDliks 
7th Science Expo 

vkj- ,l- lh-] vyhxat] y[kuÅ 
RSC, Aliganj, Lucknow 

vkj-,l-lh-] vyhxat 
RSC, Aliganj 

5&9 Qjojh] 2016 
5-9 February, 2016 

17- jkT; Lrjh; Qy ,oa lCth 
izn'kZuh  
State Fruit, Flower & 
vegetable Show 

jktHkou] y[kuÅ 
rajbhawan, Lucknow 

m|ku ,oa [kk| izlaLdj.k 
funs'kky;] y[kuÅ 
Horticulture and Food 
Processing Directorate, 
Lucknow 

27&28 Qjojh] 2016 
27-28 February, 
2016 

18- fdlku xks’Bh ,oa izn'kZuh 
During Farmers Gosthi & 
Exhibition 

Hkkd̀vuqi&Hkkjrh; xUuk 
vuqla/kku laLFkku] {ks=h; dsUnz 
eksrhuxj] fcgkj 
ICAR-IISR, Regional Station, 
Motipur 

df̀’k ,oa d̀’kd dY;k.k ea=ky;] 
Hkkjr ljdkj] ubZ fnYyh 
Ministry of Agriculture & 
Farmers Welfare, Govt of 
India, New Delhi 

04 ekpZ] 2016 
04 March, 2016 

19- d̀f’k mUufr esyk  
Krishi Unnati Mela 
 

Hkkd̀vuqi-&Hkk-d̀-vuq-laLFkku] ubZ 
fnYyh 
ICAR-IARI, New Delhi  

df̀’k ,oa d̀’kd dY;k.k ea=ky;] 
Hkkjr ljdkj] ubZ fnYyh 
Ministry of Agriculture & 
Farmers Welfare, Govt of 
India, New Delhi 

19&21 ekpZ] 2016 
19-21 March, 2016 

20- d̀f’k ckxokuh ,DLiks 
Agri - Horti Expo 

lSQbZ] bVkok ¼m-iz-½ 
Saifai, Etawah (UP) 

df̀’k ,oa d̀’kd dY;k.k ea=ky;] 
Hkkjr ljdkj] ubZ fnYyh 
Ministry of Agriculture & 
Farmers Welfare, Govt of 
India, New Delhi 

28&29 ekpZ] 2016 
28-29 March, 2016 
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izn'kZu

1- laLFkku esa iz{ks= Hkze.k ds nkSjku fdlkuksa ds fofHkUu
lewgksa dks vke] ve:n ,oa vkaoyk ds ikS/kksa ds xq.ku

dh mRre iz.kkyh dk izn'kZu fd;k x;kA

2- fcgkj ds njHkaxk ftys esa njgj] fo".kqiqj ,oa iV~Vh xk¡o
esa 23&24 tqykbZ] 2015 rd vke ds th.kksZ}fjr o{̀kksa esa

iz'kk[kk fojyu dk izn'kZu fd;k x;kA

3- vke dh rqM+kbZ ds fy, eSaxks gkosZLVj ds mi;ksx ,oa
bFkjy }kjk vke dks idkus dh fof/k dk izn”kZuA

4- Yk[kuÅ ds efygkckn] CykWd ds txriqj] csyxjk xk¡oksa

esa fdlkuksa ds le{k vke ds dhVksa tSls xqft;k] Hkquxk]
vke dk mdBk ,oa tkyk dhV dk fu;a=.kA

Demonstration
1. Improved grafting methods for multiplication

of mango, guava and aonla were demonstrated
among various farmers group during their visit
to the Institute’s experimental field.

2. Demonstration of shoots thinning in
rejuvenated mango trees at village Darhar
Vishnupur of Bahadurpur block and Jaideo
Patti of Ghanshyampur block in Darbhanga
district of Bihar during July 23-24, 2015.

3. Demonstration of the use of mango harvester
and ripening of mango by etherel during
training under TSP at KVK, Banswara
(Rajasthan) on June 08, 2015.

4. Demonstration on management of mealy bug,
hopper, wilt and leaf webber in mango at
village  Jagatapur, Belgraha of Malihabad block
of  Lucknow.

Øe 
la- 
Sl. 
No. 

'kh"kZd 
Title 

izk;kstd 
Sponsor 
 

vof/k 
Duration 
 

lgHkkxh 
Stakeholder 
 

tutkrh; mi;kstuk ds varxZr izf'k{k.k 
Training under Tribal Sub-plan 

5- vke dk foi.ku ,oa rqM+kbZ 
mijkUr izca/ku  
Marketing and Post 
Harvest Management of 
Mango 
vke ds xq.koRrk mRiknu ,oa 
ykHk gsrq 
Mango for quality 
production and benefit   

vkbZ-lh-,-vkj&lh-vkbZ-,l-,p] y[kuÅ 
mn;iqj fLFkr ,eih;w,Vh ds lg;ksx ls 
ICAR-CISH, Lucknow in collaboration 
with MPUAT, Udaipur, Rajasthan  

08 twu] 2015 
08 June, 2015 
 

ckalokjk vkSj Mqaxjiqj ds 
163 tutkrh; fdlku  
163 Tribal Farmers of 
Banswara and 
Dungarpur, Rajasthan 

6- vke vkSj ve:n dh [ksrh ds 
7 izf'k{k.k ¼,dfnolh;½ 
7 Trainings of Mango and 
Guava cultivation (One 
day) 

e/; izns'k ds “kgMkSy] mefj;k] flf)] 
nhunkSjh] eaMkyk] flouh rFkk csrwy ftyksa ds 
07 d̀f’k foKku dsUnzksa ds lg;ksx ls dsUnzh; 
miks’.k ckxokuh laLFkku] y[kuÅ  
07 KVKs of MP in collaboration with 
ICAR-CISH, Lucknow 

02] 04] 06] 07 ,oa 08 
flracj] 2015 
02, 04, 06, 07 & 08 
September, 2015  
 

350 ls vf/kd tutkrh; 
fdlku 
More than 350 Tribal 
Farmers  

izf'k{k.k 
Training 

7- miks’.k Qyksa dh mUur [ksrh 
Improved Cultivation of 
Subtropical Fruits 

df̀’k&Dyhfud rFkk d̀f’k O;olk; izf'k{k.k 
laLFkku] xkserh uxj] y[kuÅ 
Agri-Clinic and Agricultural Training 
Institute, Gomtinagar, Lucknow 

25&26 ebZ] 2015 
25-26 May, 2015 
 

18 df̀’k Lukrd 
18 Graduate Farmers 

8- miks’.k Qyksa dh mUur [ksrh 
Improved Cultivation of 
Subtropical Fruits 

df̀’k Dyhfud rFkk d̀f’k O;olk; izf'k{k.k 
laLFkku] xkserh uxj] y[kuÅ 
Agri-Clinic and Agricultural Training 
Institute, Gomtinagar, Lucknow 

18&19 flracj] 2015 
18-19 September, 2015 
 

34 m|eh 
34 Entreprenuers 
  

9- miks’.k Qyksa dh mUur [ksrh 
Improved Cultivation of 
Subtropical Fruits 

df̀’k Dyhfud rFkk d̀f’k O;olk; izf'k{k.k 
laLFkku] xkserh uxj] y[kuÅ 
Agri-Clinic and Agricultural Training 
Institute, Gomtinagar, Lucknow 

29&30 tuojh] 2016 
29-30 January, 2016 
 

35 df̀’k Lukrd 
35 Krishi Graduates 
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Gosthi
One day Farmers’ Gosthi on plasticulture, protected
cultivation of vegetables and mulching in
horticultural crops by PFDC, ICAR-CISH unit was
organized at village Faridipur, Hasanganj, Unnao
on May 22, 2015. More than Sixty farmers
participated in the Gosthi.

Farmers/Students/Extension Functionaries
Exposure Visit
One thousand one hundred and three (1103) farmers
including 85 students and 64 women farmers visited
Institute’s experimental field and laboratories.
Thirty four groups of  farmers/extension
functionary/students visited the Institute between
April 2014 to March 2015. During their visit, they
were shown Institute’s experimental farms,
processing and packaging laboratories to make
them aware of the research activities and developed
technologies.

Face to Face Farmers Counselling
About 18 farmers and extension functionaries from
different parts of India visited the Institute and
were counseled about their doubt that they
encountered during the implementations of
technologies/techniques in the field.

Postal Queries
Growers’ queries related to various aspects of
subtropical fruits were attended through
correspondence. Extension folders and bulletins
related to scientific cultivation of mango, aonla,
guava and papaya were provided to the orchardists.

Farmer’s Helpline / Media resource Centre
Farmers’ queries (218 Calls) particularly related to
availability of grafted plants of fruit crops (31.65%),
insect management (24.31), disease control
(26.60%), physiological disorders (10.55%),
fertilizers & nutritional deficiency (03.66%),
irrigation (02.29%) and intercrops (0.91%) were
attended and solutions were provided to them
through Kisan Call Centre and Live Phone-in-
programme/ Media Resource Center.
Approximately 150 farmers from different parts of
the country also interacted with the Scientists of
the Institute for seeking solutions to their problems
related to subtropical fruit crops and their queries
were also addressed using ICT tools such as mobile
telephony and WhatsApp, internet, etc.

xks"Bh

ih ,Q Mh lh ds varxZr] Qjhniqj] gluxat] mUuko esa
22 ebZ] 2015 dks df̀’k esa IykfLVd dk iz;ksx] lCth dh
lajf{kr ,oa vojks/k irZ dk iz;ksx fo’k; ij xks’Bh esa 60
ls vf/kd fdlkuksa us Hkkx fy;kA

fdlkuks a@Nk=ks a@izlkj dk;ZdrkZvks a dk
bDLikstj Hkze.k

laLFkku dh izn”kZuh ds fy, 1103 fdlkuksa ftlesa 85
Nk=] 64 efgyk fdlkuksa dks laLFkku dh mUur rduhdksa
dh izn”kZuh djkbZ x;hA vizSy 2014 ls ekpZ 2015 rd
34 lewgksa esa Nk=ksa] fdlkuksa] efgykvksa ,oa izlkjdrkZvksa
us laLFkku esa Hkze.k fd;kA Hkze.k ds nkSjku mUgsa laLFkku
dh rduhdksa] Qy izlaLdj.k] Hk.Mkj.k] fMCckcanh laca/kh
tkudkjh nh x;hA

fdlkuksa dh Qsl&Vw&Qsl dkmalfyax

laLFkku esa vk;s 18 fdlkuksa dh nqfo/kkvksa ,oa iz”uksa dk
mRrj fn;k x;k ,oa mudh df̀’k laca/kh dfBukbZ;ksa ,oa
“kadkvksa dk lek/kku fd;k x;kA

iksLVy iz'u

i=kpkj ds ek/;e ls fdlkuksa dks muds miks’.k Qyksa
laca/kh iz”uksa dk mRrj fn;k x;kA fdlkuksa dks laLFkku
}kjk ¼vke] vk¡oyk] ve:n ij½ izdkf”kr lkfgR;ksa dks
Hkh fn;k x;kA

fdlku lgk;rk ,oa ehfM;k lalk/ku dsUnz

dqy 218 fdlkuksa us laLFkku ds fdlku lgk;rk uacj
ij Qksu dj 31-65 izfr”kr us Qy ikS/kksa dh miyC/krk
gsrq] dhVksa ds izca/ku ds fy, ¼24-31 izfr”kr½] jksx
fu;a=.k gsrq 26-60 izfr”kr] nSfgd fodkj gsrq 10-55
izfr”kr] moZjd ,oa iks’k.k dh deh gsrq 3-66 izfr”kr]
flapkbZ 2-29 izfr”kr vkSj varj lL; Qlyksa gsrq 0-91
izfr”kr iz”uksa dks fd;k ,oa laLFkku }kjk mfpr lek/kku
fd;s x;sA yxHkx 150 fdlkuksa us laLFkku ds oSKkfudksa
ls ckr dj viuh leL;kvksa dk funku tkukA lapkj ds
vk/kqfud lk/kuksa tSls eksckbZy Qksu] baVjusV] okV~l ,si
dk iz;ksx dj fdlkuksa dh leL;kvksa dk lek/kku fd;k
x;kA
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ekuo lalk/ku fodkl
Human Resource Development

Training Organised
 Institute organized training programme on

Modern Plant Protection Techniques for
Control of Insect Pests in Mango during
January 16-19, 2015 for the horticulture officers
of Himachal Pradesh.

 Dr. Neelima Garg, Head PHM conducted a
training on Value added products from Jamun
for 60 women at KVK, Dhaura, Unnao on July
4, 2015 and at Ranajjay Singh Chotu Vidya
Mandir, Dhaura, Unnao on July 7, 2015.

 Dr. Neelima Garg, Head PHM organized two
days training on Mango pulp processing for
Mrs. Neeta Dhatake from Gujarat during March
3-4, 2016.

 Dr. R. A. Ram, Principal Scientist organized
certificate course inorganic farming as an In-
charge of COF programme on organic farming
established by IGNOU as a Study Centre
during January-June, 2015.

Training attended
 Ms. Antara Das, Scientist attended ICAR-

sponsored Summer School on RNA-
interference as a Tool for Plant Functional
Genomics and Crop Improvement held at
NRCPB, Pusa, New Delhi, during May 6-26,
2015.

 Dr. A. K. Bhattacharjee, Principal Scientist
attended the training programme on
Laboratory quality system management and
internal audit as per ISO/IEC 17025-2005 at
NIPHM, Hyderabad during September 28 to
October 03, 2015

 Dr. Gundappa, Scientist attended the training
on Statistical advances for technological
enhancement in agricultural research at ICAR-
Indian Agricultural Statistics Research
Institute, New Delhi during January 19 to
February 8, 2016.

 Dr. P. Barman, Scientist attended 21 days
Winter School on Multistoried cropping system
and canopy architecture management in

izf'k{k.k vk;ksftr

 laLFkku us fgekpy izns”k ds ckxokuh vf/kdkfj;ksa ds
fy, ßeksMUkZ IykaV izksVsD”ku VsDuhDl Qkj daVªksy vkWQ
balsDV isLV bu eSaxksß fo’k; ij 16 ls 19 tuojh] 2016

rd izf”k{k.k dk;ZØe dk vk;kstu fd;kA

 MkW- uhfyek xxZ] v/;{k] rqM+kbZ mijkUr izca/ku izHkkx us
04 tqykbZ] 2015 dks mUuko] /kkSjk ds-oh-ds- rFkk 07

tqykbZ 2015 dks jat; flag NksVw fo|k efUnj] /kkSjk]
mUuko esa 60 efgykvksa ds fy, tkequ ls ewY;of/kZr

mRikn fo’k; ij izf”k{k.k dk vk;kstu fd;kA

 MkW- uhfyek xxZ us 3 ls 4 ekpZ] 2016 rd  Jherh uhrk
/kkVds dks vke ds xwns dk izlaLdj.k fo’k; ij nks fnu
dk izf”k{k.k iznku fd;kA

 MkW- vkj- ,- jke] iz/kku oSKkfud us bXuw u;h fnYyh
}kjk LFkkfir v/;;u dsUnz  ds lh-vks-,Q- dk;ZØe ds
izHkkjh ds :Ik esa tSfod [ksrh fo’k; ij lfVZfQdsV

dkslZ dk vk;kstu fd;kA

izf'k{k.k izfrHkkfxrk

 Mk- vUrjk nkl] oSKkfud us Hkk-d̀-vuq-i-&iksf"kr vkj,u,
bUVjQsjsUl ,l , Vwy Qkj IykUV QD'kuy thuksfeDl

,.M Øki bEizwoesUV lej Ldwy tks ,uvkjlhihch
iwlk] ubZ fnYyh esa vk;ksftr gqvk esa 6 ls 26 ebZ] 2015

dks Hkkx fy;kA

 MkW- ,- ds- HkV~VkpkthZ] iz/kku oSKkfud us 28 flracj ls
3 vDrwcj 2015 rd gSnjkckn ds ,u-vkbZ-ih-,p-,e esa

ysczksVjh DokfyVh flLVe eSustesUV ,.M baVjuy vkWfMV
,l ij vkbZ-,l-vks-@vkbZ-bZ-lh- 17025&2005 ij
vk;ksftr izf”k{k.k dk;ZØe esa fgLlk fy;kA

 MkW- xqaMIik] oSKkfud us LVSfVdy ,Moklsal Qkj

VsDuksykWftdy bUgklesUV bu ,xzhdYpj fjlpZ tks
vkbZ-,-,l-vkj-vkbZ] ubZ fnYyh esa 19 tuojh ls 8

Qjojh] 2016 esa Hkkx fy;kA

 MkW- izk.kukFk ceZu] oSKkfud us 28 flracj ls 18 vDrwcj]
2015 rd dukZVd ds ckxydksV fLFkr ckxokuh foKku

5
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horticultural crops held at College of
Horticulture, Sirsi, under University of
Horticultural Sciences, Bagalkot, Karnataka
during September 28 to October 18, 2015.

 Dr. Tarun Adak, Scientist did ICAR sponsored
10 days short training programme on
Advanced techniques for bio-remediation and
management of salt affected soils during
September 15-24, 2015 at CSSRI, RRS, Lucknow.

 Dr. Atul Singha, Scientist did ICAR sponsored
winter school on Advance soil biological
approaches for enhancing carbon sequestration
and mitigate climate change by Indian Institute
of Soil Science, Bhopal during September 02-
22, 2015.

 Ms. J. Lenka, Scientist attended one-month
orientation training at ICAR-CISH, Lucknow
during April 13 to May 10, 2015.

 Ms. J. Lenka, Scientist underwent three months’
professional attachment training at ICAR-
IIHR, Bengaluru during May 12 to August 12,
2015.

 Dr. Israr Ahmad, Scientist attended Winter
School on Bioinformatics and high dimensional
genome data analysis at ICAR-IASRI, New
Delhi during November 25 to December 15,
2015.

 Ms. Swosti S. Das, Scientist attended three
months Foundation training for agricultural
research service at ICAR-NAARM, Hyderabad
during January 01 to March 31, 2015.

 Ms. Swosti S. Das, Scientist attended one-
month orientation training at ICAR-Indian
Institute of Soil and Water Conservation,
Dehradun during April 10 to May 8, 2015.

 Ms. Swosti S. Das, Scientist underwent three
months professional attachment training at
ICAR-IIHR, Bengaluru during May 11 to
August 12, 2015.

 Ms. Veena G.L., Scientist underwent 21 days
CAFT training on Recent advances in statistical
genetics and genomics at ICAR- IASRI, New
Delhi during March 4 – 24, 2016.

fo”ofo|ky; ds rRoko/kku esa fljlh fLFkr ckxokuh

egkfo|ky; esa ßeYVhLVksjhM Økfiax flLVe ,.M dSuksih
vkfdZVsDpj eSustesUV bu gkfVZdYpjy ØkIlß ij
vk;ksftr 21 fnolh; “khrdkyhu Ldwy esa fgLlk fy;kA

 MkW- r:.k vnd] oSKkfud us 15 ls 24 flracj] 2015
rd dsUnzh; ènk yo.krk vuqla/kku laLFkku ds y[kuÅ
fLFkr {ks=h; vuqla/kku dsUnz esa vk;ksftr nl fnolh;

izf”k{k.k dk;ZØe ,MokaLM VsduhDl QkWj ck;ksjhesfM,”ku
,.M eSustesUV vkWQ lkWYV vQsDVsM lkW;Yl esa fgLlk

fy;kA

 lqJh ts-ysadk oSKkfud us Hkk-d̀-vuq-i-&Hkkjrh; 'kks/k
ckxokuh laLFkku] cSaXyw: esa izksQs'kuy vVSpesaV izf'k{k.k

12 ebZ ls 12 vxLr 2015 esa Hkkx fy;kA

 MkW- vrqy fla?kk] oSKkfud us 02 ls 22 flracj 2015
rd Hkksiky fLFkr Hkkjrh; ènk foKku laLFkku esa vk;ksftr
,MokUl lkW;y ck;ksyksthdy vizkspsl QkWj bugSuflax

dkcZu lhDolVªs”ku ,.M feVhxsV DykbZesV psUt fo’k;d
“khrdkyhu Ldwy esa fgLlk fy;kA

 lqJh ts- ysadk] oSKkfud us dsUnzh; miks’.k ckxokuh

laLFkku esa 13 vizSy ls 10 ebZ 2015 rd vk;ksftr ,d
ekg ds vfHkfoU;kl izf”k{k.k dk;ZØe esa fgLlk fy;kA

 MkW- bljkj vgen] oSKkfud us 25 uoacj ls 15 fnlacj

2015 rd vkb Z-, -,l-vkj-vkb Z e s a  vk;k s ftr
ck;ksbuQkWjesfVDl ,.M gkbZ MsuflVh thukse MsVk

,ukfyfll fo’k;d “khrdkyhu Ldwy esa fgLlk fy;kA

 lqJh LofLr “kqHknf”kZuh nkl] oSKkfud us 10 vizSy ls 8
ebZ 2015 rd nsgjknwu fLFkr Hkkjrh; ènk ,oa ty

laj{k.k laLFkku esa vk;ksftr ,d ekg ds vfoU;kl
izf”k{k.k esa fgLlk fy;kA

 lqJh LofLr “kqHknf”kZuh nkl] oSKkfud us 11 ebZ ls 12
vxLr 2015 rd caxyq: fLFkr Hkkjrh; ckxokuh

vuqla/kku dsUnz esa rhu eghus dk izkQs”kuy ,VSpesUV
izf”k{k.k izkIr fd;kA

 lqJh oh.kk th ,y] oSKkfud us 4 ls 24 ekpZ 2016 rd

u;h fnYyh fLFkr Hkkjrh; d̀f’k lkaf[;dh; vuqla/kku
dsUnz esa vk;ksftr jhlsUV ,MokUlsl bu LVSfVLVhdy

tsusfVDl ,.M thuksfeDl izf”k{k.k esa fgLlk fy;kA
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iqjLdkj ,oa lEeku
Awards & Recognitions

6

iqjLdkj

 Hkkjr ds egkefge jk"Vªifr egksn;] MkW- iz.ko eq[kthZ

us fganh fnol ¼14 flracj] 2015 dks½ ds volj ij
laLFkku ds ofj"B oSKkfud] MkW- dapu dqekj JhokLro

dks fganh esa ekSfyd foKku ys[ku ds fy, ß“khrks’.k
Qyksa dh oSKkfud [ksrh uked iqLrd dks f}rh; jktHkk"kk

xkSjo iqjLdkj iznku fd;kA

Awards

 Dr. K. K. Srivastava was bestowed with the
2nd Prize of Rajbhasha Gaurav Samman under
the category of Gyan Vigyan Khand for
writing original science book in Hindi-titled
“Shitoshon Phalon Ki  Vaigynik Kheti”
September 14, 2015.

 MkW- ,- ds- feJ] iz/kku oSKkfud ,oa izHkkjh v/;{k]
Qly lqj{kk izHkkx dks mRrj izns”k d̀f’k foKku vdkneh
us 14 ls 16 twu 2015 rd “kh,V~l] bykgkckn esa

vk;ksftr rr̀h; mRrj izns”k d̀f’k foKku lEesyu ds
nkSjku QSyksf”ki iznku fd;kA

lEeku

 MkW- “kSysUnz jktu] funs”kd] 03 ls 06 ekpZ 2016 rd]

yqf|;kuk fLFkr iatkc d̀f’k fo”ofo|ky; esa vk;ksftr
vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk ds rr̀h;

lewg ifjppkZ esa vk;ksftr vkuqoaf”kdh lalk/ku izca/ku
ds l= 1ch dh v/;{krk dhA

 MkW- “kSysUnz jktu] funs”kd] 22 ls 23 fnlacj 2015 rd
dsUnzh; miks’.k ckxokuh laLFkku esa beftZax izkSlisDV~l

vkWQ izksVsDVsM dYVhos”ku bu gkVhZdYPkjy ØkIl vaMj
psaftax DykbZesV fo’k;d jk’Vªh; dk;Z”kkyk&lg&lsehukj

 Dr. A.K. Misra was conferred with the
fellowship of Uttar Pradesh Academy
of Agricultural Science, Lucknow during
the 3rd U.P. Agriculture Science Congress held
at SHIATS, Allahabad on June 14-16,
2015.

Recognitions

 Dr. S. Rajan chaired the session on Genetic
Resource Management in the 3rd Group
Discussion of the AICRP on Fruits at Punjab
Agriculture University, Ludhiana, March 3–6,
2016.

 Dr. S. Rajan acted as the Chairman of the
technical session at National Workshop-cum-
Seminar on Emerging Prospects of Protected
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ds rduhdh l= 1 izksVsDVsM LVªDpj ,.M izksMD”ku

vkWQ gkbZ oSY;w ØkIl ,.M DokfyfV IykfUVax eSfVjh;y
esa v/;{k ds :Ik esa dk;Z fd;kA

 MkW- “kSysUnz jktu] funs”kd 16 tqykbZ] 2015 dks Hkkjrh;

d̀f’k vuqla/kku laLFkku esa vk;ksftr iwlk vke fnol ds
volj ij eq[; oDrk FksA

 MkW- “kSysUnz jktu] funs”kd] 07 uoacj 2015 dks tEew

d”ehj ds Jhuxj esa vk;ksftr VsEIjsV QwzV~l ,.M uV~l&
, os QkjoMZ QkWj bugSaflax izksMfDVfoVh ,.M DokfyVh
fo’k;d jk’Vªh; lEesyu ds rr̀h; l= tsusfVd fjlkslZ

eSustesUV ,.M ØkWi bEiwzoesaV esa lg v/;{k ds :Ik esa
dk;Z fd;kA

 MkW- “kSysUnz jktu] funs”kd] 23 ls 24 uoacj 2015 rd

fnYyh ds ukl ifjlj esa gkVhZdYpj ØkIl bu Ml odZ
“kkWi vaMj bf.M;k teZuh ckbysVªy Dokijs'ku lhM

lsDVj esa lg v/;{k ds :Ik esa dk;Z fd;kA

 MkW- “kSysUnz jktu] funs”kd us 27 uoacj 2015 dks ukxiqj
fLFkr dsUnzh; uhacw vuqla/kku laLFkku esa vk;ksftr jk’Vªh;
ifjlaokn us lLVsuscy izksMD”ku fo’k;d l= esa v/;{k

dk dk;Z fd;kA

 MkW “kSysUnz jktu] funs”kd us 07 ekpZ] 2016 dks u;h
fnYyh fLFkr Hkkjrh; d̀f’k vuqla/kku laLFkku esa vk;ksftr

fMftVyh fyaDM LekVZ QwzV QkeZl QkWj gkW;j izksMfDVfoVh
,.M izksfQV~l ds eaFku ds f}rh; rduhdh l= ds

nkSjku lg v/;{k ds :Ik esa dk;Z fd;kA

 MkW “kSysUnz jktu] funs”kd us 03 ls 05 tqykbZ 2015 rd
fnYyh fLFkr fnYyh gkV esa vk;ksftr 27osa vke egksRlo

esa fu.kkZ;d ds :Ik esa dk;Z fd;kA

 MkW- euh’k feJk] iz/kku oSKkfud us 22 ls 23 fnlacj
2015 rd dsUnzh; miks’.k ckxokuh laLFkku esa beftZax
izkSlisDV~l vkWQ izksVsDVsM dYVhos”ku bu gkVhZdYPkjy

ØkIl vaMj ps aftax DykbZesV fo’k;d jk’V ªh;
dk;Z”kkyk&lg&lsehukj esa lg v/;{k ds :Ik esa dk;Z

fd;kA

 MkW- nsosUnz ik.Ms;] iz/kku oSKkfud us 04 ls 06 Qjojh
2016 rd chdkusj fLFkr Lokeh ds”kokuan d̀f’k

fo”ofo|ky; esa “kq’d {ks= ds Qyksa ds vf[ky Hkkjrh;
lefUor vuqla/kku ifj;kstuk ds 20osa jk’Vªh; cSBd esa
fjiksfV;j ds :Ik esa dk;Z fd;kA

 MkW- ,p- lh- oekZ ,oa MkW- dSyk”k dqekj dks 07 ls 08

Cultivation in Horticultural Crops under
Changing Climate at ICAR-CISH, Lucknow,
December 22-23, 2015.

 Dr. S. Rajan was the lead speaker in Pusa
Mango Day at ICAR-IARI, New Delhi on July
15, 2015.

 Dr. S. Rajan acted as Co-Chairman in session
on Genetic Resource Management and Crop
Improvement in National Conference on
Temperate Fruits and Nuts – A Way Forward
for Enhancing Productivity and Quality at
Srinagar, J&K on November 7, 2015.

 Dr. S. Rajan Co-chaired the Session on
Horticulture Crops in DUS Workshop under
the India-Germany Bilateral Cooperation Seed
Sector at NASC Complex, New Delhi,
November 23-24, 2015.

 Dr. S. Rajan acted as Chairman in the Session
on Breeding in National Symposium on
Sustainable Production at ICAR-Central Citrus
Research Institute, Nagpur on November 27,
2015.

 Dr. S. Rajan was Co-Chairman in Technical
Session II in Brainstorming on Digitally Linked
Smart Fruit Farms for Higher Productivity and
Profits at ICAR-IARI, New Delhi on March 7,
2016.

 Dr. S. Rajan acted as a Judge in 27th Mango
Festival at Janak Puri Dilli Haat, New Delhi
during July 3-5, 2015.

 Dr. Maneesh Mishra acted as Co-Chairman in
National Workshop-cum-Seminar on Emerging
Prospects of Protected Cultivation in
Horticultural Crops under Changing Climate
at ICAR-CISH, Lucknow, December 22-23,
2015.

 Dr. D. Pandey acted as Rapporteur in the XX
Annual Meeting of AICRP on Arid Zone Fruit
at Swami Keshwanand Agricultural
University, Bikaner, February 4-6, 2016.

 Dr. H. C. Verma and Dr. Kailash Kumar  were
given the first prize for the poster at
International Conference on Frontiers of Plant
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uoacj 2015 rd okjk.klh ds cukjl fgUnw fo”ofo|ky;
ds fu;a=.kk/khu d̀f’k foKku laLFkku esa ÝaVh;lZ vkWQ

IykaV lkbZUl ,.M Msoyfiax Vsduksyksthl fo’k;d
varjkZ’Vªh; lEesyu esa iksLVj izfr;ksfxrk ds varxZr
izFke iqjLdkj izkIr fd;kA

 MkW- dSyk”k dqekj] iz/kku oSKkfud us 01 ls 02 fnlacj

2015 rd mRrj izns”k ds cqansy[k.M {ks= ds >k¡lh ,oa
yfyriqj ftyksa esa lw[kk&[kjhQ 2015 dh fLFkfr ds

ewY;kadu ds fy, Jh jk?kosUnz flag] v/;{k dsUnzh; lw[kk
deh”kuj rFkk voj lfpo Hkkjr ljdkj ds usr‘Ro

okyh varj ea=ky;h dsUnzh; ny ds lnL; ds :Ik esa
dk;Z fd;kA

 MkW- r:.k vnd] oSKkfud] MkW- dSyk”k dqekj] iz/kku
oSKkfud rFkk MkW- fouksn dqekj flag] lgk;d eq[;

rduhdh vf/kdkjh }kjk fyf[kr i= osfj,”kUl bu le
lkW;y izkWiVhZl vaMj gkbZM ,.M LVhd Xokok vkpZMZ

bdks flLVe dks 17 ls 19 Qjojh 2016 rd jktLFkku
ds chdkusj fLFkr Lokeh ds”kokuan jktLFkku d̀f’k

fo”ofo|ky; esa us”kuy fjlkslZ eSustesUV bu ,fjM
,.M lseh ,fjM bdks flLVe QkWj fjthfy,UV ,xzhdYpj
,.M :jy MsoysiesUV fo’k; ij vk;ksftr 25osa jk’Vªh;

lEesyu esa loksZRre isij iqjLdkj izkIr gqvkA

 MkW- v”kksd dqekj] ofj’B oSKkfud us 20 ls 21 Qjojh
2016 rd >k¡lh fLFkr Hkkjrh; pkjkxkg ,oa QkSMj

vuqla/kku laLFkku esa vk;ksftr VªkalQkWjfeax bf.M;u
,xzhdYpj VwoMZl QwM ,.M U;wVªh”kuy lhD;ksfjVh

fo’k;d pkSFks jk’Vªh; ifjlaokn esa dkWLV bQsfDVo izksVsDVsM
dYVhos”ku vkWQ dYpjy ØkWIl vaMj LVªsl daMh”kUl
QkWj U;Vªh”kuy lhD;ksfjVh ij yhM ysDpj izLrqr fd;kA

 MkW- vpy flag] ofj’B oSKkfud 06 Qjojh 2016 dks
Hkkjr ljdkj foKku ,oa izkS|ksfxdh ea=ky; ds leFkZu
ls mRrj izns”k ds cfy;k fLFkr jk’Vªh; xzkeh.k fodkl

,oa efgyk dY;k.k laLFkku uked xSj ljdkjh laLFkk
}kjk vk;ksftr foKku izn”kZuh esa eq[; vfrfFk ds :Ik

esa lfEefyr gq,A

 MkW- vpy flag] ofj’B oSKkfud dks 23 ls 27 Qjojh
2016 dks u;h fnYyh fLFkr Hkkjrh; d̀f’k vuqla/kku

laLFkku esa bf.M;u QkbVksiSFkksyksthdy lkslkbZVh }kjk
vk;ksftr IykUV iSFkkstu ,.M ihiy fo’k;d NBs
varjkZ’Vªh; lEesyu esa ,Mªsflax bulsDV isLV eSustesUV

izkWcyEl vkWQ QwzV~l Fkzw fdlku dkWy lasVj fo’k;d

Sciences & Developing Technologies held at
Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi during November
07-08, 2015.

 Dr. Kailash Kumar acted as a member of Inter–
Ministerial Central Team under the
Chairmanship of Mr. Raghavendra Singh,
Central Drought Commissioner and
Additional Secretary, Govt. of India to visit
U. P. for assessment of situation in the wake
of drought-Kharif 2015. The team visited the
Jhansi and Lalitpur districts of Bundel
Khand region of U.P. during December 01-02,
2015.

 Dr. Tarun Adak, Dr. Kailash Kumar and Shri
Vinod Kumar Singh got the best paper award
at the 25th National Conference on National
Resource Management in Arid and Semi-Arid
Ecosystem for Climate Resilient Agriculture
and Rural Development held at Swami
Keshwanand Rajasthan Agricultural
University, Bikaner, Rajasthan during
February 17-19, 2016.

 P.K. Shukla, Shri Subhash Chandra, Dr. Barsati
Lal and Shri Arvind Kumar received the
second prize for poster presentation at the 6th

International Conference of Indian
Phytophthological Society on Plant Pathogens
and People Challenges in Plant Pathology to
Benefit Humankind held at NASC, New Delhi
during 23-27 February 2016.

 Dr. Ashok Kumar presented a lead lecture at
the 4th National Symposium on Transforming
Indian Agriculture Towards Food and
Nutritional Security held at ICAR-IGFRI, Jhansi
from 20-21 February, 2016.

 Dr. Achal Singh was invited as the chief guest
in a Science Exhibition organized by the NGO
Rashtriya Gramin Vikash Avam Mahila Kalyan
Sansthan, Ballia, Uttar Pradesh with support
of Ministry of Science and Technology,
Govt., of India at Barabanki, UP on February
06, 2016.
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“kks/k i= ds fy, loksZRre iksLVj iqjLdkj iznku fd;k

x;kA ;g “kks/k i= ,l- pUnzk] cjlkrh yky] ih- ds-
“kqDyk] vjfoUn dqekj rFkk vpy flag }kjk la;qDr :Ik

ls fy[kk x;k FkkA

 MkW- r:.k vnd] oSKkfud 22 ls 23 fnlacj 2015 rd
dsUnzh; miks’.k ckxokuh laLFkku esa beftZax izkSlisDV~l
vkWQ izksVsDVsM dYVhos”ku bu gkjVhdYPkjy ØkIl

v aMj p s a ft ax Dykb Ze sV fo ’ k;d jk ’V ª h;
dk;Z”kkyk&lg&lsehukj esa rduhdh l= 1 esa izksVsDVsM

LVªdpj ,.M izksMD”ku vkWQ gkbZ oSY;w ØkWIl ,.M
DokfyfV IykafVax eVhfj;Yl esa jsiksfV;j ds :Ik esa dk;Z

fd;kA

 MkW- r:.k vnd] oSKkfud] 17 ls 19 Qjojh 2016 rd
jktLFkku ds chdkusj fLFkr Lokeh ds”kokuan jktLFkku
d̀f’k fo”ofo|ky; esa us”kuy fjlkslZ eSustesUV bu

,fjM ,.M lseh ,fjM bdks flLVe QkWj fjthfy,UV
,xzhdYpj ,.M :jy MsoysiesUV ds nkSjku vk;ksftr

rduhdh l= 8 gkjVhdYpj] esMh”kuj ,.M vaMj
;wVhykTM IykaV~l] iksLV gkjosLV eSustesUV ,.M n oSY;w

,Mh”ku ds la;kstd ds :Ik esa dk;Z fd;kA

 MkW- r:.k vnd] oSKkfud dks 17 ls 19 Qjojh 2016
rd jktLFkku ds chdkusj fLFkr Lokeh ds”kokuan
jktLFkku d̀f’k fo”ofo|ky; esa us”kuy fjlkslZ eSustesUV

bu ,fjM ,.M lseh ,fjM bdks flLVe QkWj fjthfy,UV
,xzhdYpj ,.M :jy MsoysiesUV ds nkSjku loksZRre

ekSf[kd i= iqjLdkj iznku fd;k x;kA ;g i= r:.k
vnd] dSyk”k dqekj rFkk oh- ds- flag }kjk la;qDr :Ik

ls fy[kk x;kA

 MkW- vrqy fla?kk] oSKkfud us 22 ls 23 fnlacj 2015
rd dsUnzh; miks’.k ckxokuh laLFkku esa beftZax
izkSlisDV~l vkWQ izksVsDVsM dYVhos”ku bu gkjVhdYPkjy

ØkIl vaMj psaftax DykbZesV ds rduhdh l= 3 esa
jsiksfV;j dk dke fd;kA

 MkW- vpy flag] ofj’B oSKkfud dks y[kuÅ ds dSlj

ckx fLFkr mekukFk okyh izs{kkx‘g esa fnukad 17 ls 19
ekpZ 2016 rd foKku ds izlkj ds fy, vk;ksftr rhu

fnolh; eaFku dk;Z”kkyk ds nkSjku Qy izlaLdj.k {ks=
esa dk;Zjr vuqlwfpr tkfr esa foKku ds izlkj rFkk
jkstxkj c<+kus ij O;k[;ku nsus rFkk l= dh v/;{krk

djus ds fy, iz”kfLr i= iznku fd;k x;kA

 Dr. Achal Singh was awarded the best poster
presentation at the 6th International Conference
on Plant Pathogens and People organized by
Indian Phytopathological society at IARI, New
Delhi during February 23-27, 2016.

 Dr. Tarun Adak acted as rapporteur under the
technical session I: Protected Structure and
Production of High Value Crops and Quality
Planting Materials in National Seminar-cum-
Workshop on Emerging Prospects of Protected
Cultivation in Horticultural Crops under
Changing Climate at ICAR-CISH, Lucknow
during December 22-23, 2015.

 Dr. Tarun Adak acted as convener under the
technical session VIII: Horticulture, Medicinal
& Underutilized Plants, Post-harvest
Management and their Value Addition in
National Conference on Natural Resource
Management in Arid and Semi-arid Ecosystem
for Climate Resilient Agriculture and Rural
Development at Bikaner, Rajasthan during
February 17-19, 2016.

 Dr. Tarun Adak was awarded the best oral
presentation at National Conference on
Natural Resource Management in Arid and
Semi-arid Ecosystem for Climate Resilient
Agriculture and Rural Development at Bikaner,
Rajasthan during February 17-19, 2016.

 Dr. Atul Singha acted as rapporteur for
Technical Session-3, National Workshop-cum-
Seminar on Emerging Prospects of Protected
Cultivation in Horticultural Crops under
Changing Climate held at ICAR-Central
Institute for Subtropical Horticulture,
Lucknow, Uttar Pradesh on December 22-23,
2015.

 Dr. Achal Singh chaired the session during the
Brain Storming Workshop on Popularization
of Science in Scheduled Caste at Uma Nath Bali
Auditorium, Lucknow, Uttar Pradesh during
March 17-19, 2016.
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lEidZ ,oa lg;ksx
Linkages and Collaborations

laLFkku dk Mh-,l-lh-&,u-lh-ih-,-,p-] df̀’k ea=ky;
Mh- ch- Vh-] Mh-,l-Vh] ,u-,e-ih-ch-] ih-ih-oh- ,.M ,Q-
vkj-,-] ;w-ih-lh-,l-Vh- midkj] ,u-,-vkbZ-ih-] vekl]
fuØk] vkseku rFkk ;wusi&tsQ tSlh fofHkUu jk’Vªh; ,oa
vUrjkZ’Vªh; laxBuksa ds lkFk laidZ gSA laLFkku dk
,feVh fo”ofo|ky;] y[kuÅ fo”ofo|ky;] y[kuÅ(
ckck lkgsc Hkhejko vEcsndj d̀f’k fo”ofo|ky;] y[kuÅ(
baVhxzy fo”ofo|ky;] y[kuÅ( lSe fgfXxuckSVe df̀’k]
izkS|ksfxdh ,oa foKku laLFkku] ¼lerqY; fo”ofo|ky;½
bykgkckn( ljnkj iVsy d̀f’k ,oa izkS|ksfxdh fo”ofo|ky;]
esjB rFkk caqnsy[kaM fo”fo|ky;] >k¡lh ds lkFk ch-Vsd-] ,e-
,llh- rFkk ih,p-Mh- ds fo|kfFkZ;ksa dh f”k{kk ds }kjk
vuqla/kku dks vkxs c<+kus dk le>kSrk gSA laLFkku dks
bafnjk xk¡/kh jk"Vªh; eqDr fo'ofo|ky;] u;h fnYyh
}kjk ßQy ,oa lCth ij ewY;of/kZr mRikn ijß ,d
o’khZ; fMIyksek rFkk ßvkxsZfud QkfeZaxß ij lfVZfQdsV
dkslZ djkus dks ekU;rk izkIr gSA jk’Vªh; ckxokuh fe”ku
us laLFkku dh vke ds vuqRiknd rFkk iqjkus ckxksa dk
th.kksZ)kj rFkk ve:n esa ehMks ckxokuh ij izf”k{k.k
nsus ds fy;s uksMy dsUnz ds :Ik esa ekU;rk nh gSA
laLFkku us tqykbZ 2015 esa ,u-vkj-lh-,l-,l- ds lkFk
vuqla/kku esa lg;ksx ds fy, le>kSrk Kkiu fd;kA
blds vykok ckank fo”ofo|ky; rFkk mRrj izns”k ds gh
bykgkckn fLFkr f”k,V~l ds lkFk Lukrd ,oa LukRdksRrj
Lrj ds fo|kfFkZ;ksa ds izf”k{k.k ,oa vuqla/kku ds fy,
le>kSrk Kkiu fd;kA blh vof/k ds nkSjku uoacj
2015 esa mRrj caxk d̀f’k fo”ofo|ky;] dwpfogkj] if”pe
caxky ds lkFk Hkh le>kSrk Kkiu fd;kA

laLFkku esa bl vof/k ds nkSjku tkjh ckgjh ,oa fons”kksa
ls foRriksf’kr ifj;kstukvksa dh lwph fuEufyf[kr gSA

The Institute had linkages with different National

and International organisations such as DAC-

NCPAH, Ministry of Agriculture, DST, PPV & FRA,

UPCST, UPKAR, AMAAS, NICRA, etc. The

Institute also had in place MOUs to facilitate

capacity building initiatives with Amity University,

Lucknow, Lucknow University, Lucknow,

Babasaheb Bhimrao Ambedkar Agricultural

University, Lucknow, Sam Higginbottam Institute

of Agriculture, Technology and Science, Allahabad

(Deemed to be University), SVPUA&T, Meerut and

Bundelkhand University, Jhansi for pursuing

projects/researches leading to B.Tech, M.Sc. and

Ph.D. degrees. The Institute is also recognized by

Indira Gandhi National Open University, New

Delhi as one of the study centres for offering one

year Diploma on Value added produts from fruits

and vegetables and a six month Certificate Course

on Organic Farming. The National Horticuture

Mission has identified the Institute as a Nodal

Centre for imparting training on rejuvenation of old

and unproductive mango orchards and high density

orcharding in guava.

The externally funded projects carried out at the

Institute are listed below.

7

 

Ø-la- 
Sl. No. 

ifj;kstuk 'kh"kZd 
Project Title 

ih-vkbZ- 
P.I. 

vof/k 
Period 

Mh-,-lh-] ,u-lh-ih-,-,p-] d`f"k ea=ky;] Hkkjr ljdkj] u;h fnYyh 
DAC, NCPAH, Ministry of Agriculture, GOI, New Delhi 

1- gkbZ&Vsd gkfVZdYpj QkWj ,fQf”k,UV ;wfVykbts”ku vkWQ fjlkslZ Fkzw izhlhtu 
QkfeZax ¼ih-,Q-Mh-lh-½A 
Hi-tech horticulture for efficient utilization of resource through precision 
farming (PFDC) 

MkW- oh- ds- flag 
Dr. V.K. Singh 

ebZ 2002 ls  
ekpZ 2014 
May 2002 to 
March 2014 
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 Ø-la- 
S.No. 

ifj;kstuk 'kh"kZd 
Project Title 

ih-vkbZ- 
P.I. 

vof/k 
Period 

vekl] ,u-ch-,-vkb Z-,e-] eÅ] mRrj izns'k@AM AAS, NBAIM, Mau, Uttar Pradesh 

2- Msoyfiax Ýke eSaxks osLV ¼ihy ,.M dusZy½ ,atkbe d SVsykbTM&ekbØksc ehfM,VsM 
i zksl sl st Ýke ck;ks¶;wy 
Developing from Mango waste (Peel and Kernel) enzyme catalyzed-microbe 
mediated processes for biofuels 

MkW- uhfyek xxZ 
Dr. Neelima Garg 

vizSy 2007 ls  
ekpZ 2016 

Mh-ch-Vh-] ubZ fnYyh@D.B.T., New Delhi 

3- MsoyiesUV vkWQ us'kyu MkVkcsl vkWu eSaxksA 
Development of National Database on mango. 

MkW- ,l- jktu 
Dr. S. Rajan 

2013&2018 

vkbZ-lh-,-vkj- usVofdZax ifj;kstuk] u;h fnYyh ICAR Networking Projects, New Delhi 

4- usVodZ izkst sDV vkWu Vªkaltsfud bu ØkIl ¼iihrk½A 
Network project on transgenic in crops (Papaya). 

MkW- euh’k feJ 
Dr. Maneesh 
Mishra 

vDVwcj 2005 
ls ekpZZ 2017 
October 2005 
to March 2017 

5- usVodZ izkst sDV vkWu VªkaltsfuDl bu ØkIl ¼QaD”kuy thuksfeDl vkQ eSaxks½A  
Network project on transgenic in crops (Functional genomics of mango).  

Mk- ¼Jherh½ vatw 
cktisbZ 
Dr. (Mrs.) Anju 
Bajpai 

vizSy 2015 ls  
ekpZ 2016 
April 2015 to 
March 2016  

6- b aVysDpqvy izksiVhZ eSustesaV ,.M VªkaLQj@dkef”kZ;ykbts”ku vkWQ ,xzhdYpj 
VsDukWyksth LdheA 
Intellectual property management and transfer/commercialization of agriculture 
technology scheme. 

MkW- ,l- jktu 
Dr. S. Rajan 

vizSy 2008 ls 
tkjh  
April 2008 
Onwards  

7- Uks”kuy usVodZ vku ekbdzksU; wfVª;aV eSust sesUV bu gkfVZdYpj ØkIl Qkj bugSafl ax 
bYM ,aM DokfyfVA  
National network on Micronutrient management in horticultural crops for 
enhancing yields and quality. 

Mk- dSyk”k dqekj 
Dr. Kailash Kumar 

2014 ls 2017 

2014 to 2017 

8- dalkSfVZ;e fjlpZ IysVQkeZ vku cksjj bu usVodZ eksMA 
Consortium research platform on borer in network mode. 

Mk- xqaMIik 
Dr. Gundappa  

2014 ls 2017 

2014 to 2017 

9- usVodZ izkst sDV vkWu vkxsZfud gkfVZdYpjA 
Network project on organic horticulture. 

MkW- vkj- ,- jke 
Dr. R. A. Ram 

2014 ls 2017 

2014 to 2017 

10- bosY;w,”ku vkWQ ,Qhdslh vkWQ ftad esVkykslsV ,.M cksjkWu esVkyksl sV Qksyh;j 
lIyheSUV~l QkWj eSDlhekbZflax ;hYM Fkwz cSysULM U;wVªh”ku vkWQ bEikWjVsUV ØkWIl xzksu 
bu bf.M;kA 
Evaluation of Efficacy of Zinc Metalosate and Boron Metalosate Foliar 
Supplements for Maximizing Yield through Balanced Nutrition of important 
Crops grown in India. 

MkW- ,l- ds- “kqDy 
Dr. S. K. Shukla 

2015&2017 
2015-2017 

vkmVjhp izksxzke bu usVodZ eksM ¼vkbZ-lh-,-vkj-½] u;h fnYyh 
Outreach Programme in Network Mode (ICAR), New Delhi 

11- vkmVjhp izksxzke vkWu eSustesaV vkWQ lfdax isLV vkWu gkfVZdYpjy ØkIl 
mi&ifj;kstuk % eSaxks gkWij 
Outreach programme on Management of sucking pests on horticultural crops. 
Sub Project : Mango hopper 

MkW- ckykth 
jktdqekj  ,e- 
Dr. Balaji Rajkumar 
M.  

2009&2017 

ih-ih-oh- ,aM ,Q-vkj-,-] d`f"k ea=ky;] Hkkjr ljdkj] u;h fnYyh 
PPV & FRA, Ministry of Agriculture, Government of India, New Delhi 

12- Msoyfiax us”kuy jhiksftVjh ,.M d zh,fVax QsflfyVht+ Qkj Ml VsfLVax bu eSaxksa 
¼eSathQsjk bafMdk½] Xokok ¼lhfM;e Xoktkok ,y-½ , aM yhph ¼yhph pkbusafll½A 
Developing national repository and creating facilities for DUS testing in Mango 
(Mangifera indica), Guava (Psidium guajava) and Litchi (Litchi chinesis). 

MkW- ,l- jktu 
Dr. S. Rajan 

twu 
2010&2015 
June 2010-
2015 

13- dSjsDVjkbts”ku vkWQ vk¡oyk oSjkbVhl QkWj Msoyfiax Ml VsLV xkbM ykbUlA 
Characterization of Aonla Varieties for developing DUS testing guidelines. 

MkW- nsosUnz ik.Ms; 
Dr. D. Pandey  

2012&2016 

14- o syhMs”ku vkWQ Ml MsLØhiVlZ vkWQ csyA 
Validation of DUS descriptors of Bael. 

MkW- nsosUnz ik.Ms; 
Dr. D. Pandey  

2012&2016 
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Ø-la- 
Sl. No. 

ifj;kstuk 'kh"kZd 
Project Title 

ih-vkbZ- 
P.I. 

vof/k 
Period 

15- MsoysIesUV vkWQ ekjQksyksthdy MsfLØiVlZ ,.M Ml VsLV xkbM ykbUl QkWj 
tkequA 
Development of morphological descriptors and DUS test guidelines for jamun. 

MkW- ,- ds- flag 
Dr. A. K. Singh  

2012&2016 

16- us”kuy Ml lsaVj QkWj eSaxks ØkIlA  
National DUS centre for mango crops. 

MkW- “kSysUnz jktu 
Dr. Shailendra 
Rajan   

2012&2016 

us'kuy bfuf'k,fVo vkWu DykbesaV fjthfy,aV ,xzhdYpj ¼fuØk½ 
National Initiative on Climate Resilient Agriculture (NICRA) 

17- 
  

vaMjLVSafMax nh psats+t+ bu gksLV&isLV baVj,sD”ku ,.M Mk;ufeDl bu eSaxks vaMj 
DykbesV psUt flukfj;ksA 
Understanding the changes in host-pest interactions and dynamics in mango 
under climate change scenario. 
 

MkW- ih- ds- “kqDy 
Dr. P.K. Shukla  
 

uoEcj 
November 
2011-2017  

18- vaMjLVSafMax ¶ykofjax Qsuksyksth ,aM izksMfDVfofV vkWQ eSaxks bu fjLikUl Vw VsaIjspj 
,aM eks;kLpj LVªslA 
Understanding flowering phenology and productivity of mango in response to 
temperature and moisture stress. 

MkW- ,l- jktu 
Dr. S. Rajan 

2012&2017 

                               midkj] y[kuÅ@UPCAR, Lucknow 

19- dysD”ku] bosY;w,”ku ,.M dUtosZ”ku vkWQ ,yhV tSd QwzV ¼vVksZdkiZl 
gsVsjkQkbyl yse-½ teZIykTEkA 
Collection, evaluation and conservation of elite jackfruit (Artocarpus 
heterophyllus Lam.) gerplasm (s). 

MkW- ?ku”;ke 
ik.Ms; 
Dr. G. Pandey 

2014&2017 

Hkk-d`-vuq-i-&bZ-vkj-ih-] ubZ fnYyh@ICAR-ERP, New Delhi 

20- ck;ks bdksyksftdy vkQ eSaxks “kwV xkWy f”kyk ,fIlfyk flLVhykVk ¼flfYyMh % 
gsehIVsjk½ ,.M bV~l eSustesUVA 
Bio-ecology of mango shoot gall psylla, Apsylla cistellata Buckton (Psyllidae: 
Hemiptera) and its management. 

MkW- xqaMIik 
Dr. Gundappa 

2016 ls 2019 

21- MsoysiesaV vkQ bQsfDVo eSustesaV LVSªVtht vxsULV foYV Mhlht vkQ eSaxks 
Development of effective management strategies against wilt disease of mango. 

MkW- izHkkr dqekj 
“kqDy 
Dr. P.K. Shukla 

2016 ls 2019 

22- dysD”ku] dutosZ”ku ,.M dSjsDVjkbts”ku vkWQ Mk;oflZVh vkWQ lsysDVsM QwzV~l 
,.M oSthVscYl ,.M ,DlIyksj n lIykbZ ,.M ekdsZV MhekaM vkWQ QwzV~l ,.M 
osthVscYl bu ukWFkZ caxkyA 
Collection, conservation and characterization of diversity of selected   fruits & 
vegetables and explore the supply and market demand of fruits and vegetables 
in North Bengal 

MkW- nhid uk;d 
Dr. Dipak Nayak  

Tkuojh 2016 ls 
ekpZ 2017 
January 2016 to 
March 2017  

vkbZ-lh-,-vkj-& vky bf.M;k dksvkSjMhusVsM fjlpZ izkstsDV vkWu QwzV~l] ubZ fnYyh 
ICAR-All India Coordinated Research Project on Fruits, New Delhi 

23- nh ,fDVfoVh vkWQ iksLV gkosZLV ykWlsl vkWQ QwzV~lA 
The activity of Post-Harvest Losses of fruits 

MkW- vt; oekZ@ 
ba- ,-ds- oekZ 
Dr. Ajay Verma/ 
Er. A.K. Verma 

2015&2017 

;w-ih-lh-,l-Vh-] y[kuÅ@UPCST, Lucknow  

24- ekl eYVhIyhds”ku vkWQ foYV jslhlVSUV :VLVkWd vkWQ Xokok Fkzw bu ohVªks 
VSDuhdA 
Mass multiplication of wilt resistant rootstock of guava through in vitro 
technique. 

MkW- euh’k feJk  
Dr. Maneesh 
Mishra  

2016&2018 
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lqfu;ksftr d`f"k fodkl dsUnz ¼ih-,Q-Mh-lh-½
Precision Farming Development Centre

(PFDC)

8

The main activities of PFDC are technology
development and refinement in hi-tech horticulture,
technology dissemination and validation, micro-
irrigation, plastic mulching, greenhouse technology,
publication of scientific literature and organizing
workshop and trainings for state officials and
farmers.
Performance of tomato cultivars under
greenhouse condition
For evaluation of yield and quality enhancement
of tomato varieties under sub-tropical conditions,
an experiment was laid out in a randomized block
design with eight tomato varieties viz. Himsona,
Naveen, NS-524, Red Beauty-cherry tomato and
Arka Samrat, Abhilash, Shahenshah, and Arka
Rakshak. Planting was done at a spacing of 45 cm
between plants and 60 cm between rows after 3 to
6 weeks of sowing. Maximum temperature
difference of about 8-10 ºC between inside
polyhouse and open field condition was recorded.
The temperature in polyhouse remained at optimum
level (about 28 ºC) for the growth and development
of plants during the cooler months (December to
February). Relative humidity inside the polyhouse
was always 5-10% lower than open field condition.
Micro-meteorological parameters viz. temperature,
relative humidity (RH) and sunshine were
recorded. The number of fruit/plant varied from
49-144 and average fruit weight ranged from 10-
152 g. The maximum total fruit weight per plant
was in Himsona (10.45 kg/plant). Tomato grown
inside polyhouse hastened first flowering, fruiting
and maturity by about 20 days. Maximum lycopene
(9.37 mg/100 g), TSS (5.93 ºB) and acidity (0.42%)
was recorded in Red Beauty at red ripe stage as
compared to all the other seven varieties.
Physiological weight loss was also assessed at
different storage period of tomato at ambient
conditions. Himsona showed the maximum
marketable storage period (12 days). No significant
variation in the percentage acidity was observed
among different varieties. Based on different
attributes it can be concluded that the variety

ih- ,Q- Mh- lh- dh eq[; xfrfof/k;ksa esa izkS|ksfxdh dk
fodkl] izkS|ksfxdh lR;kiu ,oa izlkj] lw{e  flapkbZ
IykfLVd efYpax] xzhu gkml izkS|ksfxdh] oSKkfud lkfgR;
dk izdk”ku rFkk jkT; ljdkj ds vf/kdkfj;ksa rFkk
fdlkuksa ds fy;s izf”k{k.k rFkk dk;Z”kkykvksa dk vk;kstu
bR;kfn lfEefyr gSA

xzhu gkml esa VekVj mRiknu dk izn'kZu

mRrj Hkkjr xzhu gkml VekVj ds mPp xq.koRrk;qDr
mRiknu ds ewY;kadu ds fy, VekVj dks vkB fdLeksa
dk xzhugkml ifjfLFkfr esa esa yxk;k  x;kA fgelksuk]
,u ,l&524] jsM C;wVh&psjh VekVj] vdkZ j{kd] vdkZ
lezkV vfHkyk'k rFkk “kga”kkgA cht cksus ds 4&6 lIrkg
mijkar VekVj ds ikS/kksa dks ikS/ks ls ikS/ks 45 ls-eh- rFkk
drkj ls drkj 60 ls-eh- dh nwjh ij jksi.k fd;k x;kA
xzhu gkml ds vUnj vkSj ckgj ds rkieku esa 8&10 0ls-
xzs- dk vUrj ik;k x;kA xzhu gkml ds vUnj dk
rkieku ikS/kksa dh vf/kdre c<+okj gsrq fnlacj ls
Qjojh eghus rd vuqdwy lfefr esa ¼28 0lss-½ j[kk
x;kA xzhu gkml esa vkisf{kr vknzZrk ckgj dh vis{kk
5&10 izfr'kr de j[kh xbZA iwjh Qly ds nkSjku
lw{e&ekSle laca/kh vk¡dMksa tSls rkieku] vkisf{kr vknZzrk
rFk lw;Z ds izdk”k dks ntZ fd;k x;k izfr ikS/kk Qyksa
dh la[;k 49&144 rFkk vkSlr Qy Hkkj 10&152 xzke
izkIr gqvkA fgelksuk fdLe esa lokZf/kd Qy Hkkj ¼10-45
fdxzk izfr ikS/kk½A xzhu gkml esa mRikfnr VekVj ckgjh
okrkoj.k dh vis{kk 20 fnu iwoZ rS;kj gks tkrs gSA vU;
fdLeksa dh vis{kk fdLe jsM C;wVh esa vf/kdre ykbdksihu
¼9-37 fexzk izfr 100 xzk-½] laiw.kZ ?kqyu'khy Bksl ¼5-93
0fczDl½ rFkk vEyrk ¼0-42%½ yky ifjiDo ifjfLFkfr esa
izkIr fd;k x;kA VekVj ds QYkksa esa nSfgd Hkkj ?kkVs dk
vk¡dyu lkekU; ifjfLFkfr esa fofHkUu HkaMkj.k vof/k esa
fd;k x;kA fdLe fgelksuk esa lokZf/kd foØ; ;ksX;
Qy 12 fnuksa rd j[kus ij Hkh izkIr gq,A fofHkUu fdLeksa
esa xSj egRoiw.kZ varj feykA bl iz;ksx ds ifj.kkeksa ls
fu’d’kZ fudyrk gS fd fdLe fgelksuk] uohu rFkk jsM
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Himsona, Naveen and Red Beauty performed better
in terms of yield, quality with high lycopene content
even under higher temperature.

Inter cropping of cucurbitaceous crops in
mango
Inter cropping of cucurbitaceous crops viz. Bottle
gourd – Aditi, Sponge gourd – Dolly was tried in
combination with mango. The yield obtained under
silver and black mulching vis-à-vis control was
recorded as bottle gourd – 4.5 t/ha under silver,
5.5 t/ha in black and 3.2 t/ha in control; sponge
gourd – 3.6 t/ha under silver, 4.8 t/ha in black and
2.8 t/ha in control besides 2.6 t/ha mango was
produced as main crop.

C;wVh vf/kd rkieku esa Hkh ikyhgkml esa xq.koRrk ;qDr
mPp mRiknu nsus esa l{ke gSaA

vke esa [khjk oxhZ; lfCt;ksa dh vUr% Qly

vke ds ckxksa esa [khjk oxhZ; Qlyksa tSls ykSdh ¼vkfnfr½
rFkk rjksbZ ¼Mkyh½ lgQlyh [ksrh dk iz;ksx fofHkUu
jaxksa dh IykfLVd ekfYpax ¼jtr ,oa dkyh½ ds lkFk
fd;k x;kA vke ds mRiknu ¼2-6 Vu izfr gsDVs;j½ ds
vfrfjDr ykSdh dk mRiknu Øe”k% 4-5] 5-5 vkSj 3-2
Vu izfr gsDVs;j jtr] dkeh rFkk vuqipkfjr rFkk
rjksbZ dk mRiknu dze”k% 3-6] 4-8 vkSj 2-8 Vu izfr
gsDVs;j jtr] dkyh rFkk vuqipkfjr ifjfLFkfr ls izkIr
fd;k x;kA
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vke esa dn~nwoxhZ; Qlyksa dk vUr% Qly
Intercropping of cucurbits in mango

Performance of cole crops under silver and
black polyethylene mulching
Cultivation of cauliflower cv. Girja, cabbage cv.
Green Flash, broccoli cv. Sakata, Aria, knol khol
cv. Viena, red cabbage (Brassica
oleracea var. capitata f. rubra) cv. Imported Red was
undertaken to evaluate the efficacy of silver and
black polyethylene mulching. Red cabbage contains
high amount of anthocyanins and polyphenols,
mostly in the form of glycosides, which is
responsible for the rich red color. These flavonoids
act as anti-inflammatory agents and play a
therapeutic roles against a number of human
diseases. In order to evaluate the efficacy of
mulching in red cabbage, it was cultivated under
different mulching i.e. silver and black. The perusal
of data revealed that the yield of the crops was
enhanced under mulching. Cauliflower under silver
mulching gave 25.48 t/ha, under black mulching
21.76 t/ha and in control 10.17 t/ha. Cabbage gave
yield of 32.92 t/ha under black mulching followed
by 29.38 t/ha under silver mulching and 21.47 t/ha
in control. Red cabbage produced maximum yield
under black mulching (11.81 t/ha) followed by
silver mulching (10.84 t/ha) and control (9.33 t/ha).
Knolkhol produced highest yield under silver
plastic mulch (5.15 t/ha) followed by black mulch
(3.96 t/ha) and control (1.84 t/ha). Broccoli
produced highest yield under silver mulching (10.77
t/ha) followed by 6.85 t/ha under black mulch and
control (5.74 t/ha). But the overall silver mulching
gave earliness of 7 days as compared to the other
mulching and control.

dkyh ,oa jtr IykfLVd efYpax esa xksHkh oxhZ;
Qlyksa dk izn'kZu

xksHkh oxhZ; lfCt;ksa esa jtr ,oa dkyh ikyhFkhu efYpax
¼iyokj½ dk mRiknu ,oa xq.koRrk ij izHkko ds ewY;kadu
gsrq QwyxksHkh ¼fxfjtk½] iRrkxksHkh ¼xzhu ¶yS”k½ czksdyh
¼vk;kZ rFkk ldkVk½] xk¡B xksHkh ¼fo,uk½ rFkk yky
iRrkxksHkh ¼bEiksVZsM jsM½ dks bu iyokj esa mxk;k x;kA
yky iRrkxksHkh esa ,UFkkslk;fuu rFkk ikyhfQuky
XykbdkslkbM ds :Ik esa ik, tkrs gS tks bldks yky jax
iznku djrs gSaA ;s ¶ysosukbM bldks dbZ jksxksa ds izfr
vkS’k/kh; xq.k iznku djrs gSaA vk¡dM+ksa ds v/;;u ls ;g
fu’d’kZ fudyk fd iyokj ds mi;ksx ls Qlyksa dh
mRikndrk esa lq/kkj gqvkA QwyxksHkh dk mRiknu dze”k%
25-48] 21-76 vkSj 10-17 Vu izfr gsDVs;j jtr dkyh
,oa vuqipkfjr ifjfLFkfr esa izkIr fd;k x;kA iRrkxksHkh
dk mRiknu dze”k% 32-92] 29-38 vkSj 21-47 Vu izfr
gsDVs;j dkyh jtr ,oa vuqipkfjr ifjfLFkfr esa ik;k
x;kA yky iRrkxksHkh dk mRiknu dkyh iyokj esa ¼11-
81 Vu izfr gsDVs;j-½] jtr iyokj esa ¼10-84 Vu izfr
gsDVs;j½ rFkk vuqipkfjr ifjfLFkfr esa ¼9-33 Vu izfr
gsDVs;j½ gqvkA xk¡B xksHkh dk mriknu jtr iyokj esa
¼5-15 Vu izfr gsDVs;j½ rFkk vuipkfjr fLFkfr esa ¼5-74
Vu izfr gsDVs;j½ feykA bl iz;ksx ls ;g fu’d’kZ Hkh
fudyrk gS fd vU; jaxks dh iyokj dh vis{kk jtr
iyokj ds iz;ksx ls mRiknu esa 7 fnu iwoZ Qly izkIr
dh tk ldrh gSA
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yky iRrkxksHkh esa efYpax
Red cabbage under mulching

czksdyh esa fofHkUu jax ds efYpax
Broccoli under different colour mulching

Soil microbial activity in different cole crops
under different polythene mulching
practices
Soil microbial activity in the soil was measured
through two soil enzyme activity viz.
dehydrogenase (DHA) and fluorescein diacetate
activity (FDA). Result showed that the silver
polythene mulching confer better soil microbial
activity than black polythene mulching during
cultivation of winter cole crops.

Guava performance under 3x6 spacing
Guava cv. Lalit, planted at 3 m x 6 m  (555 plants
ha-1) was headed back at 1.5 m from ground level
during January 2014 with a view to increase light
penetration. The new canopy developed having
LAI 1.825 was managed through concurrent
pruning. In the first year of fruiting during winter
and rainy season after heading back the yield was
7.5 t/ha and quality in terms of TSS was obtained
in the range of 11.5 to 12.0 °B.

Performance of mango cultivation under
different shape of canopy
Impact of pruning for giving specific tree canopy
shape for enhancement of quality productivity
under HDP along with drip irrigation and
fertigation in mango cv Dashehari was studied after
six years of planting in mango at 6.0 x 9.0 m spacing.
Partial pruning during the month of August for
giving specific canopy shape viz. Flat Top, Conical
and Open Centre was given with an aim of

fofHkUu xksHkhoxhZ; lfCt;ksa esa fHkUu jaxksa dh
iyokj ds iz;ksx ls e‘nk lw{e thfo;ksa dh
fØ;k

e‘nk lw{e thfo;ksa dh fØ;k dk vk¡dyu e‘nk esa O;kIr
,Utkbe tSls MhgkbMªkstsust ¼Mh- ,p- ,-½ rFkk ¶yksjslhu
Mkb,flVsV ,DVhyfoVh ¼,Q- Mh- ,-½ }kjk fd;k x;kA
ifj.kkeksa ls ;g Kkr gqvk fd jtr iyokj esa ènk esa
mifLFkfr lw{e thfo;ksa dh fØ;k dkyh iyokj dh
vis{kk “khr _rq esa vf/kd ikbZ xbZA

ve:n ij 3x6 eh- dh l?kurk dk izHkko

ve:n dh fdLe yfyr tks 3 eh- x 6 eh- ¼555
ikS/ks@gs-½ ij yxk;k x;k Fkk dks 1-5 eh- Å¡pkbZ ij
tuojh 2014 ds nkSjku dkVk x;kA dkVus ds mijkUr
ubZ N=d dk vkPNknu cuk mlesa ,y,vkbZ: 1.825 ij
fujarj dVkbZ&N¡VkbZ }kjk fu;af=r dh xbZA dVkbZ
mijkUr izFke o’kZ esa 7-5 Vu izfr gsDVs;j dk mRiknu
“kjn ,oa o’kkZ _rq esa izkIr gqvk ftlesa laiw.kZ ?kqyu'khy
Bksl 11-5&12-0 0fczDl FkkA

vke dh l?ku ckxokuh ij fofHkUu N=d vkdkj
dk izHkko

vke fdLe n”kgjh ds N% o’kZ iqjkus l?ku ¼6-0 x 9-0 eh-½
ckx esa fofHkUu dSukWih vkdkj dk mrikndrk ij izHkko
dk v/;;u fd;k x;ka fof”k’V dSukWih vkdkj nsus ds
iz;kstu ls vxLr eghus esa vkaf”kd N¡VkbZ }kjk ¶ySV
Vki] “kaDokdkj vkSj [kqyk dsUnz ¼Open Centre½ vkdkj
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controlling tree height and improved the fruiting
pattern. The results indicated that flower initiation
occurred early (December) in center open canopy
and flowering was completed in 3rd week of
February, whereas, in other shaped canopy the
flowering started in last week of January and
completed in second week of March. Total solar
radiation diffused from different angle at different
tiers of canopies was maximum (11296 µmol/m/s)
in open center system with minimum LAI (0.421)
as compared to minimum solar radiation (5532
µmol/m/s) with maximum LAI (1.042) in conical
shaped canopy. Thus center opening under high
density planting may facilitate better utilization of
solar radiation and increase in bearing surface per
unit land area. Impact of these observations on
quality fruiting patterns will be evaluated after
harvesting of fruits.

ve:n dh fdLe yfyr ds l?ku ckx esa iq"iu ,oa Qyr ij d`Uru dk izHkko
Flowering and fruiting in headed back guava cv. Lalit under HDP

fn, x,A lHkh vkdkjksa esa o{̀k dh c<+okj rFkk Å¡pkbZ
fu;af=r djus de ikbZ xbZA ifj.kkeksa us ladsr fn;k fd
[kqyk dsUnz (Open Centre) vkdkj esa iq’iu tYnh
¼fnlacj&Qjojh½ gqvk tcfd vU; vkdkjksa esa ;g
tuojh ds vafre lIrkg ls ekpZ ds f}rh; lIrkg rd
iwjk gqvkA dqy lkSj fofdj.k N=d ds fofHkUu Lrjksa ls
fHkUu dks.kksa ij folkfjr gqvk tks fd [kqyk dsUnz vkdkj
esa vf/kdre ¼11-296 ekbØkseksy izfr ehVj izfr lsds.M½
ds lkFk U;wure ,y-,-vkbZ- ¼0-421½ ds lkis{k U;wure
fofdj.k ¼5232 ekbØkseksy izfr ehVj izfr lsds.M½ ds
lkFk vf/kdre ,y-,-vkbZ- ¼1-042½ “kaDokdkj dSukWih esa
ik;k x;kA vr% vke ds l?ku ckx esa o{̀k dsUnz [kksyus
ls izfr bdkbZ {ks= esa lkSj fofdj.k ds csgrj mi;ksx
rFkk Qyr lrg esa of̀) dh tk ldrh gSA



Annual Report 2015-16

119

'kks/k i=
 vnd Vh-] dqekj ds- rFkk flag oh-ds- ¼2015½A ,lslesUV

vkWQ osjh,”kUl bu jsQjsUl bosiksVªkalihjs”ku] bYM ,.M
okVj ;wt ,Qhf”k,Ulh vkWQ eSaxksa vaMj fMQjsUV QVhZxs”ku
jsthElA tuZy vkWQ Lok;y ,.M okVj dUtosZ”ku]
14¼3½% 232&240-

 vnd Vh-] dqekj ds- rFkk flag oh-ds- ¼2016½A osfj,”kUl
bu Lok;y fQfldy izkiVhZt] fMLVªhC;w”ku ,.M LVksjst
vkWQ ekbdzksU;wfVª,UV~l Lok;y ,t bu¶yw,UlM ckbZ
gkbZ MsuflVh eSaxks ¼eSathQsjk bf.Mdk ,y-½ IykuVs”kUlA
tuZy vkWQ Lok;y ,.M okVj dUtosZ”ku] 15¼1½% 75&86-

 cktisbZ ,-] eqFkqdqekj ,e-] vgen vkbZ-] jfo”kadj ds-oh-
] ikFkkZlkFkhZ oh-,-] LFkkfir ch-] jko vkj-] oekZ ts-ih-
rFkk jktu ,l- ¼2016½A ekWyhD;wyj ,.M ejQksyksthdy
MkbZoflZVh bu yksdyh xzksu ukWu&def”kZ;y ¼gs;jywe½
eSaxksa oSjkbVhl vkWQ ukWFkZ bf.M;kA tuZy vkWQ
,uok;juesUVy ck;ksyksth] 37¼2½% 221&228-

 cktisbZ ,-] eqFkqdqekj ,e-] flag ,-] ukFk oh- rFkk
jfo”kadj ,p- ¼2016½A uSjks tsusfVd csl vkWQ bf.M;u
yhph ¼yhph pkbusfll½ dYVholZ csLM vkWu ekSyhD;wyj
ekdZlZA bf.M;u tuZy vkWQ ,xzhdYpjy lkbZulsl]
86¼4½% 448&455-

 HkV~VkpkthZ ,-ds-] nhf{kr ,-] psru dqekj ih-] ik.Ms;
Mh- rFkk V.Mu Mh-ds- ¼2016½A izksQkbZfyax vkWQ
U;wVªkflmfVdYl bu csy ¼,Xyh ekjesyl dksfj;k½ ,V
osfj;l LVst vkWQ QwzV MsoysiesUVA nh tuZy vkWQ
gkVhZdYpjy lkbZUl ,.M ck;ksVsduksyksth]  http://
dx.doi.org/10.1080/14620316.2015.1133537.

 HkV~VkpkthZ ,-ds- rFkk nhf{kr ,- ¼2016½A fMlhis”ku
dkbusfVDl ,.M fjLd ,lslesUV vkWQ FkkbZesFkksDle
,.M MkbesFkks,V bu eSaxksA ,uok;juesaVy ekWuhVfjax
,.M ,lslesaV] 188¼3½% 165-

 pkS/kjh vkj-ds-] jko ,-vkj-] okgh ,l-Mh- rFkk feJ ,-
ds- ¼2016½A fMVsD”ku vkWQ ck,fu;y fjn~e ,.M
,LVhes”ku vkWQ fjihVsfcfyVh bu eSaxksA bf.M;u tuZy
vkWQ tsusfVDl] 76¼1½%88&97-

 xxZ ,u-] dqekj ,l-] ;kno ds-ds- rFkk psru dqekj ih-
¼2015½A MsoysiesUV vkWQ izksck;ksfVd fMªad Qzke D;wdacj
;wflax ySDVkscsflyl ,lih-A bf.M;u tuZy vkWQ
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yksdfç; ys[k

 vgen bljkj rFkk 'kqDyk ,l-ds- ¼2015½- vaneku
fudksckj }hiksa esa ik;s tkus okys egÙoiw.kZ xkSM+ Qy]
m|ku jf'e] 15¼1] 2½% 103-

 v’kksd dqekj ¼2015½- ykxr çHkkoh lajf{kr [ksrh ,oa
tyok;q ifjorZuA m|ku jf'e] 15¼1] 2½% 109-

 psru dqekj iq"ik] 'kqDyk Mh-ds-] pkSjfl;k vkj-] f[kykM+h
ch- rFkk ysadk ts- ¼2015½- çlaL—r mRikn esa [kM+ok jax
dk LoLFk ij çHkkoA m|ku jf'e] 15¼1] 2½% 107&108-

 nkl ,l-,l-] nkl ,- rFkk ysadk ts- ¼2015½- vxqf.kr
Qy mRiknu & u;k vk;keA m|ku jf'e] 15¼1] 2½%
92&94-

 n;ky oh-] xqtZj ih-,l- rFkk ceZu ih- ¼2015½- iS'ku
Qy dh vkS”kèkh; mi;ksfxrkA m|ku jf'e] 15¼1] 2½%
50&51-

 xxZ ,u- rFkk ;kno ih- ¼2015½- lgrwr ds xq.kdkjh
mRiknA Qy Qwy] 36¼4½% 19&21-

 xqaMIik] 'kqDyk  ih-ds- rFkk  ckykth  jktdqekj  ,e-
¼2015½- vke ds 'kwV  xky  flyk  dhV  dk  igpku
,oa  fu;a=.kA m|ku  jf'e] 15¼1] 2½% 67&68-

 xqtZj  ih-,l-]  yky ,u-] xqIrk  ,-ds- rFkk  ejcksg  bZ-
,l - ¼2015½- ,  fjO;q  v‚u  esfMfluy  oSY;wt  ,aM
def'kZ;y  ;wfVfyVh  v‚Q+  csyA baVjus'kuy  tuZy
v‚Q+ ykbQ&lkbalst  lkbafVfQd  fjlpZ] 1¼1½% 5&7-

 xqtZj  ih-,l-] ysadk  ts-] eqjyhèkj] ch-,e- rFkk  vgen
bljkj ¼2015½- djksank  ,d  cgqi;ksxh  QyA m|ku
jf'e] 15¼1] 2½% 58&60-

 f[kykM+h  ch-] pkSjfl;k vkj- rFkk 'kqDyk Mh- ds- ¼2015½-
LoLFk  ds  fy,  Qyksa  esa  ,aVhv‚DlhMsaV~l  ds  egRoA
m|ku  jf'e] 15¼1] 2½% 89&91-

 f[kykM+h ch-] pkSjfl;k vkj- rFkk 'kqDyk Mh-ds- ¼2015½-
rqM+kbZ mijkar  Qy  çcaèku  esa  IykfLVd  dh  HkwfedkA
m|ku jf'e] 15¼1] 2½% 95&98-

 dqekj Mh-] vgen  ,u- rFkk  JhokLro] ds-ds- ¼2015½-
[kqckuh dh [ksrhA m|ku  jf'e] 15¼1] 2½% 55&57-

 dqekj  ds-] vnd  Vh - rFkk  flag  oh- ds-  ¼2015½- ènk
moZjrk ds fy, dkcZfud inkFkZ  dh mi;ksfxrkA m|ku
jf'e] 15¼1] 2½% 8&10-

 dqekj ds-] fla?kk  ,-] vnd  Vh- rFkk flag oh-ds-
¼2015½- ènk  LoLF;  esa  tSo  moZjdksa  ,oa  tSfod
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DyksjIkk;fjQkWl ,aM XykbQkslsV fjlsfM;wt bu eSaxks
v‚pZMZ Lok;yA bu % vkbZ-bZ-lh- baVjus'kuy dkaÝsal
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bafLVVîwV Q‚j lCVªkfidy g‚fVZdYpjA bu % baVjus'kuy
lsfeukj v‚u bafMftul VsDuksy‚tht Q‚j lLVsuscy
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 dqekj ,- ¼2016½- d‚LV  bQsfDVo çksVsDVsM dYVhos'ku
v‚Q+ gkfVZdYpjy Ø‚Il vaMj LVªsl daMh'kUl Q‚j
U;wfVª'kuy flD;ksfjVh ,aM ,xzhdYpjy lLVsusfcfyVhA
bu % QksFkZ us'kuy   flEiksft;e  v‚u  VªkalQ‚feZax
bafM;u  ,xzhdYpj  VqokM~lZ  Q+wM  ,aM  U;wfVª'kuy
flD;ksfjVh] 20&21 Qjojh] 2016] vkbZ-lh-,-vkj-&vkbZ-
th-,Q+-vkj-vkbZ-] >k¡lh] i"̀B- 125-

 yky ch-] pUæ ,l-] oekZ ,-] flag ,- rFkk dqekj ,-
¼2016½- bEiSDV v‚Q+ eSaxks fjtqfous’ku VsDuksy‚th  MsoyIM
ckbZ lsaVªy bafLVVîwV Q‚j lCVªksfidy gkfVZdYpj - bu
: baVjus'kuy  lsfeukj v‚u bafMtsul VsDuksy‚tht
Q‚j lLVsuscy ,xzhdYpj ,aM csVj Vqekjks] 9&10 tuojh]
2016] lh-,l-vkbZ-vkj-&,u-ch-vkj-vkb-Z] y[kuÅ] 177-

 yky ch-] pUæ ,l-] flag vkj- ds- rFkk flag oh-ds-
¼2015½- bEiSDV  v‚Q+  xzkmaM  doj  Q‚j  gkbZ  MsaflVh
IykafVax  bu Xokok % , lDlsl LVksjhA bu % us'kuy
odZ'k‚i&de &lsfeukj  v‚u  beftZax  ç‚LisDV~l
v‚Q+  çksVsDVsM  dYVhos'ku  bu  gkfVZdypjy  Ø‚Il
vaMj  psaftax  DykbesV] 22&23 fnlacj] 2015] vkb-Zlh-
,-vkj-&lh-vkb-Z,l-,p-] y[kuÅ] i"̀B 79-

 ysadk ts- rFkk  frokjh vkj- ch- ¼2016½A vkSleksfVd
fMgkbMªs'ku  v‚Q+  eSaxks  osjk;Vht  vYQkalks  ,aM
rksrkiqjhA bu % baVjus'kuy flEiksft;e v‚u lLVsuscy
gkfVZdYpj] 14&16 ekpZ] 2016] vkbt‚y] fetksje]
i"̀B 97-

 jktu  ,l-] ljhu ,- ,e- rFkk vnd Vh- ¼2016½A
çeksfVax ,aVªsçsfu;ksjf”ki MsoyiesaV bu lCVªkSfidy
ÝwV~l&,su vkbZ-Vh-,e-;w-  bfuf'k,fVo ,SV vkb-Zlh-,-
vkj-&lh-vkbZ-,l-,p-A  bu % baVjus'kuy  lsfeukj
v‚u  bafMftul  VsDuksy‚tht  ,aM  lLVsuscy MsoyiesaV
Q‚j csVj Vqekjks] 9&10 tuojh] 2016] lh-,l-vkbZ-vkj-
&,u-ch-vkj-vkbZ-] y[kuÅ] i"̀B - 181&182A

 jke] vkj-,- rFkk ikBd vkj- ds- ¼2016½A ck;ks &,UgSallZ
% ,  iksVsaf'k;y  Vwy  rks  bEçwo  Lok;y  QfVZfyVh]
IykaV  gsYFk  bu  vkxZsfud  çksMD'ku  v‚Q+  gkfVZdypjy
Ø‚Il - bu % NBk  baVjus'kuy  dkaÝsal  v‚u  VsDuksy‚th
buksos'ku ,aM eSustesaV Q‚j lLVsuscy MsoyiesaV] Qjojh
11&13] 2016] vkbZ-,e-Vh- fo”ofo|ky;] Xokfy;j]
,e-ih-] i"̀B 45-

 yky cjlkrh] pUnz lqHkk’k] oekZ gjh”k pUnz ,oa dqekj
vjfoUn ¼2015½- dsUnzh; miks’.k ckxokuh laLFkku }kjk
fodflr izkS|ksfxdh;k¡ ,oa iznRr lsok,¡] m|ku jf”e
vad 1] 2 o’kZ 2015 ¼tuojh&fnlacj] 2015½A

 ‘kqDy ih- ds-] vnd Vh- rFkk xqaMIik ¼2016½- fjys'kuf'ki
fcVohu  áwfeM  FkeZy  baMsDl  ,aM  Mk;ukfeDl  v‚Q+

Climate, December 22-23, 2015, ICAR-CISH,
Lucknow, p. 80.

 Killadi B., Garg N., Chaurasia R., Yadav K.K.
and Shukla D.K. (2016). Saccharomyces cerevisiae
post-harvest dip treatment for improving
quality and storability of mango cv. Dashehari.
In: International Symposium on Sustainable
Horticulture, March 14–16, 2016, Aizawl,
Mizoram, p. 96.

 Kumar A. (2016). Cost effective protected
cultivation of horticultural crops under stress
conditions for nutritional security and
agricultural sustainability In: Fourth National
Symposium on Transforming Indian
Agriculture towards Food and Nutritional
Security, February 20-21, 2016, ICAR-IGFRI,
Jhansi, p. 125.

 Lal B., Chandra S., Verma A., Singh A. and
Kumar A. (2016). Impact of mango rejuvenation
technology developed by Central Institute for
Subtropical Horticulture. In: International
Seminar on Indigenous Technologies for
Sustainable Agriculture and Better Tomorrow,
January 9-10, 2016, CSIR-NBRI, Lucknow, p.
177.

 Lal B., Chandra S., Singh R.K. and Singh V.K.
(2015). Impact of ground cover for high
density planting in guava: A success story. In:
National Workshop-cum-Seminar on Emerging
Prospects of Protected Cultivation in
Horticultural Crops under Changing Climate,
December 22-23, 2015, ICAR-CISH, Lucknow,
p. 79.

 Lenka J. and Tiwari R.B. (2016). Osmotic
dehydration of mango varieties Alphonso and
Totapuri. In: International Symposium on
Sustainable Horticulture, March 14–16, 2016,
Aizawl, Mizoram, p. 97.

 Rajan S., Sarin A.M. and Adak T. (2016).
Promoting entrepreneurship development in
subtropical fruits – an ITMU initiative at ICAR-
Central Institute for Subtropical Horticulture.
In: International Seminar on Indigenous
Technologies and Sustainable Development for
Better Tomorrow, January 9-10, 2016, CSIR-
NBRI, Lucknow, pp. 181-182.

· Ram R.A. and Pathak R.K. (2016). Bio-
enhancers: A potential tool to improve soil
fertility, plant health in organic production of
horticultural crops. In: 6 th International
Conference on Technology Innovation and
Management for Sustainable Development,
February 11-13, 2016, IMT University, Gwalior,
p. 45.
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vaFkjSuksls  fMtht  v‚Q+  eSaxksA bu % NBk baVjus'kuy
dkaÝsal  v‚u IykaV] iSFkkstsal ,aM ihiy] 23&27 Qjojh]
2016] ,u-,-,l-lh- dkEIysDl] u;h fnYyh] Hkkjr] i"̀B
52&53-

 'kqDy ,l-ds- ¼2016½- ÝwV  csLM  baVjØksfIiax  flLVEl
Q‚j  ,ugkaLM  ç‚fQVsfcfyVh  ,aM  U;wfVª'kuy  flD;ksfjVh
- bu % QksFkZ  us'kuy  flEiksft;e  v‚u  VªkalQ‚feZax
bafM;u  ,xzhdYpj  VqoM~lZ  Q+wM  ,aM  U;wfVª'kuy
flD;ksfjVh] Qjojh  20&21] 2016] vkbZ-lh-,-vkj-&vkbZ-
th-,Q+-vkj-vkbZ-] >k¡lh] i’̀B 12-

 flag ih-] xxZ ,u- rFkk dqekj ,l- ¼2016½A LVksjst
LVMh vkWQ tkequ vk¡oyk Cys.M jsMh&Vw&loZ csojstslA
bu%  baVjuS”kuy fleiksfl;e vkSu lLVsuscy gkVhZdYpj]
ekpZ 14&16] 2016] ,tkSy] fetksje] i’̀B 99-

 flag ih-] xxZ ,u ,.M dqekj ,l- ¼2016½A
vkSiVhekbZts”ku vkWQ nh izhtosZ”ku izksVksdkWy QkWj “kSYQ
LVscy tkequ twlA bu% baVjus”kuy dkWuQzsUl vkWu QwM
oSY;w psu% buksos”kUl ,.M pSysutst] ekpZ 17&18] 2016]
,u-vkbZ-,Q-Vh-b-Z,e-] lksuhir] gfj;k.kk] i’̀B 110-

 flag vkj-ds- yky ch-] flag oh-ds- panzk ,l-] ckykth
jktdqekj ,e- rFkk flag ,-ds- ¼2015½A uhM vkWQ
izksVsDVsM dYVhos”ku QkWj beiwzfoax ykbZoyhgqM flD;wfjVh
,.M lksfl;ks&bdksuksfed LVsVl vkWQ iSjhvjcu@vjcu
xzksolZA bu% uS”kuy odZ”kkWi&de&lsehukj vkSu beftZax
izkSlisDV~l vkWQ izksVsDVsM dYVhos”ku bu gkVhZdYpjy
ØkWIl vaMj psuftax DykbZesV] 22&23 fnlacj] 2015]
vkbZlh,vkj&lhvkbZ,l,p] y[kuÅ] i’̀B 77-

 flag oh-ds-] flag ds-] lksuh ,e-ds- rFkk flag ,- ¼2015½A
beftZax izkSlisDV~l vkWQ izksVsDVsM dYVhos”ku QkWj QwzV
,.M osthVscy ØkWIl QkWj feVhxs”ku nh DykbZesV psUtA
bu% uS”kuy dkWuQzSUl vkWu DykbZesV psUt ,.M lLVsuscy
MsoysiesUV% beftZax blwl ,.M fefVxs”ku LVªSVthl
¼lhlh,lMh&2015½] 23&24 uoacj] 2015] ,h,h,;w]
y[kuÅ] i’̀B 12&13-

 flag oh-ds- rFkk jktu ,l- ¼2015½A QsuksVkbZfid  VªsV~l
,l lsysD”ku VwYl QkWj LØhfuax eSaxks :VLVkWd vxsULV
lkWYV LVªsl A bu% r‘rh;  baVjus”kuy IykaV fQfl;ksyksth
dkaxzsl vkSu pSysutsl ,.M LVªSVthl bu IykaV ck;ksyksth
jhlpZ] 11&14 fnlacj] 2015] ts-,u-;w-] u;h fnYyh]
i’̀B 158-

 flag oh-ds-] flag ,- rFkk lksuh ,e-ds- ¼2015½A izksVsDVsM
dofjax QkWj xokok Vªhl QkWj beizwfoax jsuh fllu
Øk W i % , Y; wDj s fVo o supjA bu % u S” kuy
odZ”kkWi&de&lsehukj  vkSu beftZax izkSlisDV~l vkWQ

 Shukla P.K., Adak T. and Gundappa (2016).
Relationship between humid thermal index
and dynamics of anthracnose disease of
mango. In: 6th International Conference on
Plant, Pathogens and People, February 23-27,
2016, ICAR-IARI, New Delhi, pp. 52-53.

 Shukla S.K. (2016). Fruit based intercropping
systems for enhanced profitability and
nutritional security. In: Fourth National
Symposium on Transforming Indian
Agriculture Towards Food and Nutritional
Security, February 20-21, 2016, ICAR-IGFRI,
Jhansi, p. 12.

 Singh P., Garg N. and Kumar S. (2016). Storage
study of jamun aonla blend ready-to-serve
beverages. In: International Symposium on
Sustainable Horticulture, March 14–16, 2016,
Aizawl, Mizoram, p. 99.

 Singh P., Garg N. and Kumar S. (2016).
Optimization of the preservation protocol for
shelf stable jamun juice. In: International
Conference on Food Value Chain: Innovations
and Challenges, March 17-18, 2016, NIFTEM,
Sonipat, Haryana, p. 110.

 Singh R.K., Lal B., Singh V.K., Chandra S., Balaji
Rajkumar M. and Singh A.K. (2015). Need of
protected cultivation for improving livelihood
security and socio-economic status of Peri-
urban/Urban growers. In: National
Workshop-cum-Seminar on Emerging
Prospects of Protected Cultivation in
Horticultural Crops under Changing Climate,
December 22-23, 2015, ICAR-CISH, Lucknow,
p. 77.

 Singh V.K., Singh K., Soni M.K. and Singh A.
(2015). Emerging prospects of protected
cultivation for fruit and vegetable crops for
mitigating the climate change. In: National
Conference on Climate Change and Sustainable
Development: Emerging Issues and Mitigation
Strategies (CCSD-2015), November 23-24, 2015,
BBAU, Lucknow, pp. 12-13.

 Singh V.K. and Rajan S. (2015). Phenotypic
traits as selection tools for screening mango
rootstock against salt stress. In: 3 rd

International Plant Physiology Congress on
Challenges and Strategies in Plant Biology
Research, December 11-14, 2015, JNU, New
Delhi, p. 158.

 Singh V.K., Singh A. and Soni M.K. (2015).
Protected covering for guava trees for
improving rainy season crop: A lucrative
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izksVsDVsM dYVhos”Ku bu gkVhZdYpjy ØkWIl vaMj
psuftax DykbZesV gsYM ,V lhvkbZ,l,p] jgeku[ksM+k]
y[kuÅ] fnlacj 22&23] 2015- i’̀B 79A

 oekZ  ,p- lh- rFkk dqekj ds- ¼2015½A ,DliVZ  flLVe
Q‚j  vkbMsafVfQds'ku  v‚Q+  U;wfVª'kuy  fMlv‚MZlZ
@nQbafdsl  ,aM  Fksbj  eSustesaV  vf}tfjsl   bu
mango  ¼eSaftQsjk  bafMdk  ,y-½- bu % baVjus’kuy
dkaÝsal  v‚u  ÝafV;lZ  v‚Q+  IykaV lkbalst  ,aM
Msoyfiax  VsDuksy‚tht ¼vkbZ-lh-,Q+-,l-nh-Vh-½] uoacj
07&08] 2015] bafLVVîwV  v‚Q+  ,xzhdYpjy  lkbal]
cukjl fgUnw ;wfuoflZVh] okjk.klh] i"̀B 37A

iqLrdksa esa v/;k;
 vnd Vh-] dqekj ds- rFkk flag oh-ds- ¼2015½- Lisfl;y

oSfj,”ku vkWQ Lok;y fQfldy iSjkehVlZ ,.M
vkSjxsfud dkcZu LVkWd vaMj gkbZ MsuflVh eSaxks vkSjpMZ~l
bdksflLVeA bu% ,MokUlsl bu Lok;y ,.M okVj
fjlkslsZl eSustesUV QkWj QwM ,.M ykboyhgqM lhD;wfjVh
bu psuftax DykbZesVA Hkku ,l- rFkk vjksM+k ,l-
¼bZMh,l½] lkW;y dutosZ”ku lkslkbZVh vkWQ bafM;k]
u;h fnYyh] i"̀B 163&178-

 Ckkykth jktdqekj ,e- ¼2015½- vkSQ&lhlu isLV
Mk;usfeDl bu osthVscy ØkWIl vaMj izksVsDVsM
dYVho s ” kuA bu % lk so su h;j vk WQ u S” kuy
odZ”kkWi&de&lsehukj vkSu bZeftZax izkSlisDV~l vkWQ
izksVsDVsM dYVhos”ku bu gkVhZdYpj ØkWIl vaMj psuftax
DykbZesV] fnlacj 22& 23] 2015] vkbZ-lh-,-vkj-&lh-
vkbZ-,l-,p-] y[kuÅ] i"̀B 100&102-

 xxZ ,u- rFkk psrudqekj ih- ¼2016½- bf.M;u xwlcsjh
twlA bu% gS.Mcqd vkWQ QaD”kuy csofjtsl ,.M g~;weu
gsYFk] “kkfgnh ,Q- ,.M vyklkyoj lh- ¼alaLdj.k½] v/
;k; 26] lhvkjlh izsl] Vsyj ,.M QzkfUll xzqi 6000
czksdsu lkmUM ikdZos ,u-MCY;w-] ;w-,l-,-] ì”B 321&330-

 xqaMIik rFkk flag ,l- ¼2015½- baVhxzsVsM isLV eSustesUV
bu izkSVsDVsM dYVhos”kuA bu% lksfofu;j vkWQ us”kyu
odZ”kkWi&de&lsehukj vkSu beftZax izkSlisDV~l vkWQ
izksVsDVsM dYVhos”ku bu gkVhZdYpj ØkWIl vaMj psuftax
DykbZesV] fnlacj 22&23] 2015] vkbZ-lh-,-vkj-&lh-
vkbZ-,l-,p-] y[kuÅ] i"̀B- 92&99-

 dqekj ih- rFkk feJk ,-ds- ¼2016½- djsUV lhuSfj;ks vkWQ
eSaxks eSyQkWjes”ku ,.M bV~l eSustesUV LVªSVthl % ,u
vksojO;w A bu % djsUV VªSUM~l IykaV fMtht Mk;XuksfLVDl
,.M eSustesUV izSfDVlsl] Qaxy ck;ksyksth] dqekj ih-
,oa vU; ¼laLdj.k½] Lizhaxj baVjuS”kuy ifCyf”kax]
fLotjyS.M] i"̀B 221&236-

venture. In: National Workshop-cum-Seminar
on Emerging Prospects of Protected
Cultivation in Horticultural Crops under
Changing Climate ICAR-  CISH,
Rehmankhera, Lucknow, December 22-23,
2015. p. 79.

 Verma H.C. and Kumar K. (2015). Expert
system for identification of nutritional
disorders/deficiencies and their management
advisories in mango (Mangifera indica L.). In:
International Conference on Frontiers of Plant
Sciences & Developing Technologies
(ICFPSDT), November 07-08, 2015, Institute of
Agricultural Sciences, Banaras Hindu
University, Varanasi, p. 37.

Chapter in Books
 Adak T., Kumar K. and Singh V.K. (2015).

Spacial variation of soil physical parameters
and organic carbon stock under high density
mango orchard ecosystem. In: Advances in Soil
and Water Resource Management for Food and
Livelihood Security in Changing Climate. Bhan S.
and Arora S. (eds.), Soil Conservation Society
of India, New Delhi, pp. 163-178.

 Balaji Rajkumar M. (2015). Off-season pest
dynamics in vegetable crops under protected
cultivation. In: Souvenir of National Workshop-
cum–Seminar on Emerging Prospects of Protected
Cultivation in Horticultural Crops under Changing
Climate, December 22–23, 2015, ICAR-CISH,
Lucknow, pp: 100-102.

 Garg N. and Chethan Kumar P. (2016). Indian
gooseberry juice. In: Handbook of Functional
Beverages and Human Health, Shahidi F. and
Alasalvar C. (eds.), Chapter 26, CRC Press,
Taylor & Francis Group 6000 Broken Sound
Parkway NW, USA, pp. 321-330.

 Gundappa and Singh S. (2015). Integrated pest
management in protected cultivation. In:
Souvenir of National Workshop-cum–Seminar on
Emerging Prospects of Protected Cultivation in
Horticultural Crops under Changing Climate,
December 22–23, 2015, ICAR-CISH, Lucknow,
pp. 92-99.

 Kumar P. and Misra, A.K. (2016). Current
Scenario of Mango Malformation and its
Management Strategies: An Overview. In:
Current Trends in Plant Disease Diagnostics and
Management Practices, Fungal Biology, Kumar P.
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 dqekjh ,-] ik.Ms; ,-] ,uu- ,-] jkt ,-] xqIrk ,-] pkSgku
,-] “kekZ ,-] nkl ,-ts-] dqekj ,-] vVjh ch-,y-] fu;ksisuh
ch-] isueh lh-] f}osnh Mh- ,p-] ,axpksd Mh-] ph- ,Q-
okbZ-] jilSax th-,Q-] O;kl th-] nsoh th-,-,l-] cjsg
vkbZ-] dchj ts-] pØorhZ ts-] fle ds-okbZ-] Vjxsl ds-
] ,axeks ds-,y-] jsM~Mh oh-,-] iyuh ,y-,e-,l-] nsoh
,e-ih-] ekul vkj-,l-] dqekj ,u-,e-] xxZ ,u-] flag
,u-,l-] “kekZ ,u-] ;kno ih-] jk; vkj-lh-] FkksjV ,l-
,l-] Msdk ,l-lh-] xkSre ,l-] Fkksdpkse ,l-,l-] tks”kh
,l-vkj-] dqekj ,l-] [kkseMªe ,l-] HkYyk Vh-lh-] LVkscMu
Vh-] tks”kh oh-ds-] pkSgku oh- rFkk tSloky oh- ¼2016½-
baMhftul ,Ydksgksfyd csojstsl vkWQ lkmFk ,f”k;kA
bu% baMhftul QjesUVsM QwM~l vkWQ lkmFk ,f”k;k]
tks”kh oh-ds- ¼laLdj.k½] v/;k; 9] lh-vkj-lh- izsl]
Vsyj ,.M QzkfUll xzqi 6000 czksdsu lkmUM ikdZos
,uMCY;w] ;w-,l-,] i"̀B 503&596-

 feJk] ,-ds-] ¼2016½- vke dh izeq[k jksx pqukSfr;k¡ ,oa
lek/kkuA bu% ikni jksxksa dh pqukSfr;k¡ ,oa lek/kku]
feJk ,-ds-] flag Mh- rFkk “kekZ ih- ¼laLdj.k½] VwMs ,.M
VwekSjksl fizaVlZ ,.M ifCy”klZ] u;h fnYyh] i"̀B 1&17-

 feJk ,-ds-] ¼2016½A ve:n dh izeq[k jksx pqukSfr;k¡
,oa lek/kkuA bu% ikni jksxksa dh pqukSfr;k¡ ,oa lek/
kku] feJk ,-ds-] flag Mh ,.M “kekZ ih- ¼bZMh,l-½] VwMs
,.M VwekSjksl fizaVlZ ,.M ifCy”klZ] u;h fnYyh] i"̀B
41&49-

 jk; Mh-] ckykth jktdqekj ,e- rFkk iquhFkkoYyhA ,e-
¼2015½- bulsDV isLV vkWQ Xokok ,.M ns;j eSustesUVA
bu% bulsDV isLV~l eSustesUV vkWQ QwzV ØkWIl] ck;ksVsd
cqDl] u;h fnYyh] i"̀B 19&33-

 jk; Mh-] ckykth jktdqekj ,e- ,.M iquhFkkoYyh ,e-
¼2015½- bulsDV isLV vkWQ Xokok ,.M ns;j eSustesUVA
bu% bulsDV isLV~l eSustesUV vkWQ QwzV ØkWIl] ck;ksVsd
cqDl] u;h fnYyh] i"̀B 71&82-

 jke vkj-,- rFkk ikBd vkj-ds- ¼2016½- Lok;y gsYFk
eSustesUV bu vkSjxsfud izksMD”ku vkWQ gkVhZdYpjy
ØkWIlA bu% lksfofu;j vkWQ uS”kuy lsehukj vkSu
bUVhxzsVsM MsoysiesUV vkWQ gkVhZdYpj bu lCVªkSfidy
,.M fgy jhtu] 17&19 Qjojh] 2016] ,p-vkj-,l-]
,-,;w-] dghdwph] i"̀B 128&150-

 jke vkj-,- ,.M- ikBd vkj-ds- ¼2016½- LVªSVthl QkWj
vkSjxsfud izksMD”ku vkWQ gkVhZdYpjy ØkWIl bu
lCVªkWfidy ,.M fgy jhtu vkWQ bf.M;kA bu%
lksfofu;j vkWQ uS”kuy lsehukj vkSu buVhxzsVsM
MsoysiesUV vkWQ gkVhZdYpj bu lCVªksfidy ,.M fgy

et al. (eds.), Springer International Publishing,
Switzerland, pp. 221-236.

 Kumari A., Pandey A., Ann A., Raj A., Gupta
A., Chauhan A., Sharma A., Das A.J., Kumar
A., Attri B.L., Neopany B., Panmei C., Dwivedi
D.H., Angchok D., Chye F.Y., Rapsang G.F.,
Vyas G., Devi G.A.S., Bareh I., Kabir J.,
Chakrabarty J., Sim K.Y., Targais K., Angmo
K.L., Reddy V.A., Palni L.M.S., Devi M.P.,
Manas R.S., Kumar N.M., Garg N., Singh N.S.,
Sharma N., Yadav P., Ray R.C., Thorat S.S.,
Deka S.C., Gautam S., Thokchom S.S., Joshi
S.R., Kumar S., Khomdram S., Bhalla T.C.,
Stobdan T., Joshi V.K., Chauhan V. and Jaiswal
V. (2016). Indigenous alcoholic beverages of
south Asia. In: Indigenous Fermented Foods of
South Asia, Joshi V.K. (ed.), Chapter 9, CRC
Press, Taylor & Francis Group 6000 Broken
Sound Parkway NW, USA, pp. 503-596.

 Misra A.K. (2016). Aam ki pramukh rog
chunautiyan evam samadhan. In: Padap Rogon
ki Chunautiyan evam Samadhan, Misra A.K.,
Singh D. and Sharma P. (eds.), Today and
Tomorrow’s Printers and Publishers, New
Delhi, pp. 1-17.

 Misra A.K. (2016). Amrood ki pramukh rog
chunautiyan evam samadhan. In: Padap Rogon
ki Chunautiyan evam Samadhan, Misra A.K.,
Singh D. and Sharma P. (eds.), Today and
Tomorrow’s Printers and Publishers, New
Delhi, pp. 41-49.

 Rai D., Balaji Rajkumar M. and Punithavalli M.
(2015). Insect pest of mango and their
management In: Insect Pests Management of Fruit
Crops, Biotech Books, New Delhi, p. 19-33.

 Rai D., Balaji Rajkumar M. and Punithavalli M.
(2015). Insect pest of guava and their
management. In: Insect Pests Management of
Fruit Crops, Biotech Books, New Delhi, p. 71-
82.

 Ram R.A. and. Pathak R.K (2016). Soil health
management in organic production of
horticultural crops. In: Souvenir of National
Seminar on Integrated Development of Horticulture
in Subtropical and Hill Region, February 17-19,
2016, HRS, AAU, Kahikuchi, pp. 128-150.

 Ram R.A. and Pathak R.K (2016). Strategies for
organic production of horticultural crops in
subtropical and hill region of India. In: Souvenir
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jhtu] Qjojh 17&19] 2016] ,p-vkj-,l-] ,-,;w-]
dghdwph] i"̀B 253&269-

 lsukifr ,-ds- vUu ,-] jkt ,-] xqIrk ,-] “kekZ ,-]
fu;ksiuh lh-] iuebZ lh-] f}osnh Mh-,p-] jkt Mh-]
,axpksd Mh-] cdj ,Q-,-] pkbZ ,Q-okbZ-] jSilax ,Q-]
O;kl th-] nsoh ih-,-,l-] iztkifr ts-ih-] fle ds-okbZ-
] Vjxsl ds-] jsM~Mh ,y-oh-,-] Losu ,e-vkj] jstk ,e-Mh-
,l] teu ,e-tsM-] xxZ ,u-] flag ,u-vkbZ-,l-] “kekZ
,u-] js vkj-lh-] FkksjV ,l-,l-] fiUVw ,l-oh-] xkSre
,l-] Fkksdpkse ,l-,l-] tks”kh ,l-vkj-] [kkseMªe ,l-
rFkk LVkscnu Vh- ¼2016½A MkbZoflZVh vkWQ baMhftul
QjesUVsM QwM~l ,.M csojstsl vkWQ lkmFk ,f”k;kA
bu% bUMhftul QjesUVsM QwM~l vkWQ lkmFk ,f”k;k]
tks”kh oh-ds-] ¼bZMh,l½] v/;k; 2] lh-vkj-lh- izsl]
Vsyj ,.M QzkfUll xqzi 6000 czksdsu lkmUM ikdZos
,uMCY;w] ;w-,l-,] i"̀B 69&106-

 “kqDyk ih-ds-] feJk ,-ds- rFkk xqaMIik ¼2015½- eSaxks
fMDykbu ,.M ohYV es; ch , lhfj;l FkzsV QkWj ¶;wpj
bu bf.M;kA bu% izkslhfMaXl vkWQ nh uS”kuy flEiksfl;e
vkSu pSysUtlZ ,.M eSustesUV ,izkspsl QkWj ØkWi fMlhl
vkWQ uS”kuy bEikSjVsUl&LVsVl  ,.M z izkSlisDV~l]
12&15 Qjojh] 2015 vkBz,l,eihih] enqjbZ] rfeyukMq]
i"̀B 318&325-

 flag ,l-vkj-] flag oh-ds-] lksuh ,e-ds-] flag ,- rFkk
eqjyh/kj ch-,e- ¼2015½- izkSLisDV~l vkWQ ,DlksfVd
osthVscy izksMD”ku vaMj izksVsDVsM dYVhos”ku bu
bf.M;kA bu % lk s f o fu;j vk WQ u S” kuy
odZ”kkWi&de&lsehukj vkSu beftZax izkSlisDV~l vkWQ
izksVsDVsM dYVhos”ku bu gkVhZdYpj ØkWIl vaMj psuftax
DykbZesV] 22&23 fnlacj] 2015] vkbZ-lh-,-vkj-&lh-
vkbZ-,l-,p-] y[kuÅ] i"̀B 57&63-

 flag] oh-ds- ¼2015½- fQfl;ksyksthdy eSdsfuLe vkWQ
¶ykofjax bu flVjl ¼flVjl ,lih- ,y-½- bu%
lksfofu;j vkWQ uS”kuy lheiksfl;e vkSu lLVsuscy
flVjl izksMD”ku% os QkSjoMZ] uoacj 27&29] 2015]
vkbZ-lh-,-vkj-&lsUVªy flVjl fjlpZ baLVhV;wV] ukxiqj]
i"̀B 119&128-

 flag] oh-ds- ¼2016½- fQfl;ksyksth vkWQ ¶ykofjax bu
eSaxks ¼eSathQsjk bf.Mdk ,y½A bu% buksos”ku vkWQ
gkVhZdYpj lkbalsl] ihVj ds-oh- ¼laLdj.k½] u;h fnYyh
ifCyf”kax ,tsUlh] u;h fnYyh] i"̀B 329&347-

 flag] oh-ds- flag ,-] flag ds- rFkk lksuh ,e-ds- ¼2015½-
beftZax izkSlisDV~l vkWQ izksVsDVsM dYVhos”ku QkWj QwzV
,.M osthVscy ØkWIl QkWj feVhxs”ku nh DykbZesV psUtA

of National Seminar on Integrated Development of
Horticulture in Subtropical and Hill Region,
February 17-19, 2016, HRS, AAU, Kahikuchi,
pp. 253-269.

 Senapati A.K., Ann A., Raj A., Gupta A.,
Sharma A., Neopany B., Panmei C., Dwivedi
D.H., Raj D., Angchok D., Bakar F.A., Chye
F.Y., Rapsang F., Vyas G., Devi G.A.S.,
Prajapati J.P., Sim K.Y., Targais K., Reddy
L.V.A., Swain M.R., Reza M.D.S., Zaman M.Z.,
Garg N., Singh N.I.S., Sharma N., Ray R.C.,
Thorat S.S., Pinto S.V., Gautam S., Thokchom
S.S., Joshi S.R., Khomdram S. and Stobdan T.
(2016). Diversity of indigenous fermented
foods and beverages of south Asia.  In:
Indigenous Fermented Foods of South Asia, Joshi
V.K. (ed.), Chapter 2, CRC Press, Taylor &
Francis Group 6000 Broken Sound Parkway
NW, USA, pp. 69-106.

 Shukla P.K., Misra A.K., Gundappa (2015).
Mango decline and wilt may be a serious threat
for future in India. In: Proceedings of the National
Symposium on Challenges and Management
Approaches for Crop Diseases of National Importance
– Status and Prospects, February 12-15, 2015,
ISMPP, Madurai, Tamil Nadu, pp. 318-325.

 Singh S.R., Singh V.K., Soni M.K., Singh A. and
Muralidhara B.M. (2015). Prospects of exotic
vegetable production under protected
cultivation in India. In: Souvenir of National
Workshop-cum–Seminar on Emerging Prospects of
Protected Cultivation in Horticulture Crops under
Changing Climate, December 22–23, 2015, ICAR-
CISH, Lucknow, pp. 57-63.

 Singh V.K. (2015). Physiological mechanism of
flowering in citrus (Citrus sp. L.). In: Souvenir
of National Symposium on Sustainable Citrus
Production: Way Forward, November 27-29,
2015, ICAR-Central Citrus Research Institute,
Nagpur, pp. 119-128.

 Singh V.K. (2016). Physiology of flowering in
mango (Mangifera indica L.). In: Innovation in
Horticultural Sciences, Peter K.V. (ed.), New
India Publishing Agency, New Delhi, pp. 329-
347.

 Singh V.K., Singh A., Singh K. and Soni M.K.
(2015). Emerging prospects of protected
cultivation for fruit and vegetable crops for
mitigating the climate change. In: Souvenir of
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bu% lksfofu;j vkWQ uS”kuy rdZ”kkWi&de&lsehukj vkSu
beftZax izkSlisDV~l vkWQ izksVsDVsM dYVhos”ku bu
gkVhZdYpj ØkWIl vaMj psuftax DykbZesV] izkSlisDVsM
dYVhos”ku bu gkVhZdYpj ØkWIl vaMj psuftax DykbZesV]
fnlacj 22&23] 2015] vkbZ-lh-,-vkj-&lh-vkbZ-,l-,p-]
y[kuÅ] i"̀B 49&56-

 f=osnh ,-ds-] flag ,-] flag ds- rFkk lksuh ,e-ds- ¼2015½-

iksVsaf”k;y QkWj bEizwfoax DokfyVh izksMD”ku VSEijsV

gkVhZdYpjy ØkWIl vaMj izksVsDVsM dYVhos”kuA bu%
lksfofu;j vkWQ uS”kuy odZ”kkWi&de&lsehukj vkSu
beftZax izkSlisDV~l vkWQ izksVsDVsM dYVhos”ku bu
gkVhZdYpj ØkWIl vaMj psuftax DykbZesV] fnlacj 22&23]

2015] vkbZ-lh-,-vkj-&lh-vkbZ-,l-,p-] y[kuÅ] i"̀B

71&75-

laikfnr iqLrdsa
 pkSnIik ih-] “kekZ ih-] flag Mh- rFkk feJk ,-ds- ¼2016½-

ilZisfDVo vkWQ IykaV iSFkksyksth bu thuksfed ,jk] VwMs

,.M VwekSjksl fizaVlZ ,.M ifCy”klZ] u;h fnYyh] 514

i"̀B A

 feJk ,-ds-] flag Mh- ,.M “kekZ ih- ¼2016½- ikni jksxksa

dh pqukSfr;k¡ ,oa lek/kku] VwMs ,.M VwekSjksl fizaVlZ

,.M ifCy”klZ] u;h fnYyh] 297 i"̀BA

 flag oh-ds-] jktu ,l-] flag ,- ,.M lksuh ,e-ds-

¼2015½- lksfofu;j] uS”kuy odZ”kkWi&de&lsehukj vkSu

beftZax izkSlisDV~l vkWQ izksVsDVsM dYVhos”ku bu

gkVhZdYpjy ØkWIl vaMj psuftax DykbZesV] vkbZ-lh-,-

vkj-&lh-vkbZ-,l-,p-] y[kuÅ] 103 i"̀B

 flag] oh-ds-] lksuh] ,e-ds- ,.M flag ,- ¼2015½- lqfu;ksftr

fodkl dsUn&izsl vk;kse ehfM;k dh utj esa % iz;ksx”kkyk

ls d̀’kd iz{ks= rd ¼2010&2015½] vkbZ-lh-,-vkj-&lh-

vkbZ-,l-,p-] y[kuÅ] VSDuhdy cqd 2015¼2½] 96 i"̀BA

cqysfVu
 flag oh-ds-] jktu ,l-] eukst ,e-ds- ¼2015½- izksVsDVsM

dYVhos”kUk vkWQ gkVhZdYpjy ØkWIl] vkbZ-lh-,-vkj-

&lh-vkbZ-,l-,p-] y[kuÅ] VsDuhdy cqysfVu 2015¼1½]

16 i"̀BA

National Workshop-cum–Seminar on Emerging
Prospects of Protected Cultivation in Horticultural
Crops under Changing Climate, December 22–23,
2015, ICAR-CISH, Lucknow, pp. 49-56.

 Trivedi A.K. and Singh V.K. (2015). Potential
for improving quality production of temperate
horticultural crops under protected cultivation.
In: Souvenir of National Workshop-cum–Seminar
on Emerging Prospects of Protected Cultivation in
Horticulture Crops under Changing Climate,
December 22–23, 2015, ICAR-CISH, Lucknow,
pp. 71-75.

 Verma H.C. and Mishra A. (2015). Artificial
Neural Network for forecasting future rainfall
scenario of Jharkhand state of India. In:
Emerging Technologies of the 21st Century, Roy
A.K. (ed.), New India Publishing Agency, New
Delhi, pp. 349-354.

Edited Books
 Chowdappa P., Sharma P., Singh D. and Misra

A.K. (2016). Perspective of Plant Pathology in
Genomic Era, Today and Tomorrow’s Printers
and Publishers, New Delhi, 514 p.

 Misra A.K., Singh D. and Sharma P. (2016).
Padap Rogon ki Chunautiyan evam Samadhan,
Today and Tomorrow’s Printers and
Publishers, New Delhi, 297 p.

 Singh V.K., Rajan S., Singh A. and Soni M.K.
(2015). Souvenir, National Workshop-cum-
Seminar on Emerging Prospects of Protected
Cultivation in Horticultural Crops under
Changing Climate, ICAR-CISH, Lucknow, 103
p.

 Singh V.K., Soni M.K. and Singh A. (2015).
Suniyojit Krishi Vikas Kendra–Press Aom
Media ke Nazar mein: Prayogshala se Krishak
Prakshetra Tak (2010-2015), ICAR-CISH,
Lucknow, Technical Book 2015(2), 96 p.

Bulletin
 Singh V.K., Rajan S., Singh A. and Soni M.K.

(2015). Protected Cultivation of Horticultural
Crops, ICAR-CISH, Lucknow, Technical
Bulletin 2015(1), 16 p.
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vuqla/kku ifj;kstuk,a
Research Projects

laLFkku esa tkjh ifj;kstukvksa dh lwph
LIST OF ONGOING PROJECTS OF THE INSTITUTE

10

 

Øe- 
la- 
Sl. 
No.  

ifj;kstuk 'kh"kZd 
Project Title 

iz/kku vUos"kd 
Principal 

Investigator  

1- dutosZ”ku ,.M ;wVhykbts”ku vkWQ tsusfVd jhlkslsZt QkWj bEizwoesaV vkWQ lcVªkWfidy 
QzwV~l QkWj gkW;j izksMfDVfoVh ,.M DokfyVhA 
Conservation and Utilization of genetic resources for improvement of 
subtropical fruits for higher productivity and quality. 

MkW- ,l- jktu 
Dr. S. Rajan 

2- baVhxzsVsM U;wVªh;UV] okVj] Lisl ,.M dSuksih eSustesUV QkWj bEiwzfoax izksMfDVfoVh vkWQ 
lCVªkfidy ÝwV~lA 
Integrated nutrient, water, space and canopy management for improving 
productivity of subtropical fruits. 

MkW- th- ik.Ms; 
Dr. G. Pandey 

3- Mk;Xuksfll vkWQ U;w ,.M beftZax ck;ksfVd LVªSlsl] MsoyIesUV vkWQ fizMD”ku ekWMYl ,.M 
fMokbflax bUVhxzsVsM eSustesaV “ksM~;wy QkWj gk;j izksMfDVfoVhA 
Diagnosis of new and emerging biotic stresses development of prediction models and 
devising integrated management schedule for higher productivity. 

MkW- ,- ds- feJ 
Dr. A.K. Misra 

4- fMokbftx VsDuksyksthl QkWj feuhekbftax iksLVgkjosLV ykWlsl] oSY;w ,MsM izksMDV~l ,.M 
ekdsZfVax vkWQ lcVªkfidy QwzV~lA 
Devising technologies for minimizing postharvest losses, value added products 
and marketing of subtropical fruits.  

MkW- uhfyek xxZ 
Dr. Neelima Garg 

5- baiwzfoax ukWyst ,.M fLdy vkWQ LVsdgksYMlZ QkWj baizwfoax izksMD”ku vkWQ lCVªksfidy 
QwzV~lA 
Improving knowledge and skill of stakeholders for improving production of 
subtropical fruits.  

MkW- cjlkrh yky 
Dr. Barsati Lal 

egRokdka{kh ifj;kstuk,¡ 
Flagship Projects 

6- fjthfy,Ul vkWQ eSaxks ¼eSUthQsjk bf.Mdk½ izksM~D'ku Vw VSEizspj] lkWYV ,.M eksbZlpj LVªsl  
Resilience of mango (Mangifera indica) production to temperature, salt and 
moisture stresses.  

MkW- oh- ds- flag 
Dr. V.K. Singh 

7- baVhxzsVsM eSustesUV vkWQ Xokok foYVA 
Integrated management of guava wilt.  

MkW- vkj- ,e- [kku 
Dr. R.M. Khan 
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ijke'kZ] isVsUV ,oa izkS|ksfxfd;ksa dk okf.kT;hdj.k
Consultancy, Patents and Commercialization of

Technologies

Advisory/Consultancy

Scientists of the Institute rendered scientific/
technical services on crop improvement, production,
protection and post harvest management
technologies of mango, guava, papaya, bael and
aonla to the growers from different parts of the
country. Information on scientific cultivation on
jamun and other underutilized fruit crops was also
provided to the farmers. The scientists and technical
officers of the Institute visited different locations
and provided technical Know-how to the growers
on scientific cultivation, rejuvenation of old and
unproductive orchards, high density planting,
nutrients, insect pests and diseases and post harvest
management aspects.

 Consultancy and contract services were
provided for the evaluation of insecticides of
Dow Agro Sciences India Pvt. Limited
(Sulfoxaflor + Lamda-clyothrin against insect
pest) for Rs. 2.5 Lakhs.

Signing and Exchange of MoU with HDN Farmers, New Delhi for Commercialization of RTS and
Squshes for DIL, Fennel and Corriander on the January 25, 2016 at New Delhi

ijke'kZ@lykg

laLFkku ds oSKkfudksa us vf/knsf”kr Qyksa ds mRiknu
c<+kus] Qly lqj{kk ,oa rqM+kbZ mijkar izca/ku ij fdlkuksa
dks oSKkfud@rduhdh lykg nhA fdlkuks a dh
v/kksi;ksxh Qyksa dh oSKkfud [ksrh fof/k;ksa dh tkudkjh
Hkh miyC/k djkbZ x;hA oSKkfudksa vkSj rduhdh
vf/kdkfj;ksa us ckxokuksa dks muds ckxksa esa vf/knsf”kr
Qyksa esa laLFkku }kjk fodflr izkS|ksfxfd;ksa iqjkus ,oa
vuqRiknd Qyks|ku] mPp ?kuRo jksi.k] iks’k.k izca/ku]
dhV uk”khtho ,oa jksxksa dk izca/ku rFkk rqM+kbZ mijkar
izca/ku ds ckjs esa rduhdh tkudkjh iznku dhA lkFk gh
laLFkku esa fodflr izkS|ksfxfd;ks a dk gLrkarj.k
vyx&vyx QeksaZ dks fuEukuqlkj fd;k x;kA

 laLFkku dks Mkm ,xzks lkbZUl bf.M;k izkbZosV fyfeVsM
ds dhVukf”k;ksa ds ewY;kadu gsrq iznku fd;s x;s ijke”kZ

rFkk laidZ lsok gsrq nks yk[k ipkl gtkj :Ik;s izkIr
fd;sA

 laLFkku dks M~;w ikSUV ds QQw¡nukf”k;ksa ds ewY;kadu gsrq

iznku fd;s x;s ijke”kZ rFkk laidZ lsok gsrq ,d yk[k
lkB gtkj :Ik;s izkIr fd;sA

11
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 laLFkku }kjk fnukad 25 tuojh] 2016 dks “kgrwr]
/kfu;k rFkk lkSaQ ls cus vkj-Vh-,l rFkk LDoS”k ds

lQyrkiwoZd okf.kfT;dj.k ds fy;s rhu yk[k :Ik;s
dh jkf”k izkIr gqbZA bu izkS|ksfxdh;ksa dks dsUnzh; miks’.k
ckxokuh laLFkku rFkk ,u-vkj-lh-,l-,l us la;qDr :Ik

ls fodflr fd;k gSA nksuksa laLFkkvksa ds funs”kdksa us ,p-
Mh-,u fdlku] u;h fnYyh ds lkFk gq;s le>kSrk Kkiu

ij gLrk{kj fd;kA

 ,p-Mh-,u fdlku] u;h fnYyh ds lkFk fnukad 25
tuojh] 2016 dks “kgrwr] /kfu;k rFkk lkSaQ ls cus vkj-

Vh-,l rFkk LDoS”k ds lQyrkiwoZd okf.kfT;dj.k ds
nkSjku le>kSrk Kkiu

 dsUnzh; miks’.k ckxokuh laLFkku }kjk fodflr dh x;h

eSaxks okbZu izkS|ksfxdh dks if”pe caxky ds esllZ lkSelq/kk
okbUl dks nks yk[k ipkl gtkj :Ik;s esa okf.kfT;d
gLrkarj.k fd;k x;kA

 fdLkkuksa dh nks fdLeksa fiz;k fiad RkFkk th- foykl ilan

dh igpku dh x;h rFkk mUgsa ih-ih-oh-,Q-vkj-,-] u;h
fnYyh dks iathdj.k gsrq izsf’kr fd;k x;kA

eSaxks okbZu izkS|ksfxdh dks if'pe caxky ds esllZ lkSelq/kk okbUl dks okf.kfT;d gLrkarj.k
Commercialization of Mango Wine to M/S Somsudha Wines, West Bengal

 Consultancy and contract services was
provided for evaluation of fungicides of
DuPont (Proquinazide 20 EC against Powdery
mildew) for Rs. 1.6 Lakhs.

 RTS and Squashes made from Dill, Coriander
and Fennel was successfully commercialized
for Rs. 3.0 Lakhs on January 25th, 2016. These
technologies were mutually developed by
ICAR-CISH and NRC-SS. Directors from both
the institutes signed MoU with the HDN
Farmers, New Delhi.

 “Mango Wine” Technology developed by
ICAR-CISH, Lucknow were successfully
commercialized to M/s Somsudha Wines,
West Bengal for Rs. 2.5 Lakhs.

 Two Guava farmers variety viz. Priya Pink
 and G Vilas Pasand were identified and
submitted for registration under PPV & FRA,
New Delhi.
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vuqla/kku lykgdkj lfefr] laLFkku vuqla/kku lfefr
Research Advisory Committee (RAC)/

Institute Research Committee

12

Research Advisory Committee

The twentieth meeting of Research Advisory
Committee (RAC) of ICAR-CISH was held on July,
09, 2015 at Rehmankhera, Lucknow. The members
along with Director, CISH, all the scientists and
Heads of respective Divisions participated in the
deliberations:

1. Dr. K.E. Lawande : Chairman

2. Dr. C.A. Viraktamath : Member

3. Dr. Ramesh Chand : Member

4. Dr. T. Janakiram : Ex- Officio Member

5. Dr.Shatrughan Pandey : Member

6. Shri Suvrat Pathak : Member

7. Dr. S. Rajan : Member

8. Dr. R.M. Khan : Member Secretary

The RAC made the following major
recommendations:

Division of crop improvement and
biotechnology
 Satellite imagery used for analyzing coverage

under mango should be utilized as a means of
knowledge to carry-forward for developing
strategy for on-farm conservation.

 Coloured guava varieties developed by the
Institute should be tested across the guava
growing regions for genotype and
environmental interaction with a focus on
colour development.

 Institute should focus on the multiplication of
wilt resistant stock of guava and salt tolerant
rootstock of mango.

 Crosses should be made between 13-1 and
ML-6 /ML-2 and studies may be undertaken
on performance of ML-6 and ML-2 under
different stresses.

vuqla/kku lykgdkj lfefr

Hkk-d-̀vuq-i&dsUnzh; miks’.k ckxokuh laLFkku] y[kuÅ
dh 20oha vuqla/kku lykgkdkj lfefr dh cSBd MkW- ds-
bZ- yok.Ms] dqyifr dh v/;{krk esa fnukad 09 tqykbZ]
2015 dks vk;ksftr dh xbZA vuqla/kku lykgdkj lfefr
dh cSBd esa laLFkku ds funs”kd ds vykok lHkh izHkkxksa
ds v/;{k rFkk lHkh oSKkfud mifLFkr FksA

1- MkW- ds- bZ- yok.Ms v/;{k
2- MkW- lh- ,- fojkDreB lnL;

3- MkW- jes”k pUnz lnL;
4- MkW- Vh- tkudhjke insu lnL;
5- MkW- “k=q?ku ik.Ms; lnL;

6- Jh lqozr ikBd lnL;
7- MkW- “kSysUnz jktu lnL;

8- MkW- vkj- ,e- [kku lnL;

vuqla/kku lykgkdkj lfefr }kjk fuEufyf[kr izeq[k
laLrqfr;k¡ dh x;ha gSA

Qly lq/kkj ,oa tSo izkS|ksfxdh izHkkx

 lSVsykbV ls yh x;h izfrfcEc dk mi;ksx vke ds

ewY;kadu gsrq mudk bLrseky tkudkjh ds fy, fd;k
tkuk pkfg,A bls ckxksa ds vke tuunzO; laj{k.k gsrq

fd;s tkus okyh dk;Zuhfr fodflr djus ds fy;s Hkh
fd;k tkuk pkfg,A

 laLFkku }kjk fodflr dh x;h jaxhu ve:n dh fdLeksa

dks muds ftuksVkbi ,oa i;kZoj.k ds e/; ijLij yky
jax ds fodkl ds fy, ve:n mRiknu ds {ks=ksa esa
ijh{k.k fd;k tkuk pkfg,A

 laLFkku dks ve:n ds mdBk jksx izfrjks/kh ewyoÙr rFkk

lkWYV izfrjks/kh vke ds ewyoÙrkasa dk xq.ku djuk pkfg,A

 13&1 rFkk ,e- ,y-&6@,e- ,y-&2 ds e/; ladj.k
djuk pkfg,A fofHkUu ruko okyh voLFkkvksa esa ,e-

,y- 6 rFkk ,e- ,y&2 dh dk;Z {kerk dk v/;;u
djuk pkfg,A
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Division of crop production
 In view of primarily land resource in urban

areas, the Institute may develop and work on
container gardening for the requirements of
the city population.

 Impact assessment studies of mango and guava
varieties and rejuvenation of mango developed
by the Institute needs to be planned and
formulated afresh with a focus on the basic
tool – Questionnaire is required to be revisited
and designed properly.

 Institute should lay emphasis on input use
efficiency in view of economic consideration
for small farmers and cost benefit ratio.

 While developing a mandated crop based
intercropping system, cost benefit ratio on long
term basis may be considered.

Division of crop protection
 Prediction models should be developed on the

basis of ten years observation and real time
phenology and pest/disease development
stages.

Postharvest management
 Authentic data base on appropriate

methodology  may be developed on the
actual/real time demand for coloured mango
varieties.

 Thrust may be laid on shelf life extension, pre-
cooling and value chain management of
dashehari mango.

General comments
 In view of established nursery infrastructure,

Institute should develop a comprehensive
training programme module regarding skill
development and accord due importance to
training programme for nurserymen. Emphasis
should be laid on digitization of registration
of varieties along with a programme on the
erosion of varieties in collaboration of
PPV&FRA.

 Brain storming session may be organized for
developing a document on INDIA GAP at
Pune in collaboration with ICAR-National
Research Centre on Grapes, Pune
(Maharashtra) after getting permission from
Horticulture Sciences Division, ICAR.

Qly mRiknu izHkkx

 “kgjksa esa ?kVrh gqbZ d̀f’k ;ksX; Hkwfe ds en~nsutj laLFkku
dks “kgjh tula[;k dh vko”;drkvksa dks /;ku esa

j[kdj daVsuj ckxokuh ds fodkl ij dk;Z djuk
pkfg,A

 vke rFkk ve:n dh fdLeksa ds vlj dk v/;;u fd;k
tkuk pkfg, rFkk laLFkku }kjk fodflr vke dh

th.kksZ)kj rduhd dk u;s rjhds ls ;kstuk cukdj
mudk izfriknu ewy Lrj ij fd;k tkuk pkfg,A blls

lacaf/kr iz”ukoyh esa ifjorZu ykuk pkfg,A

 NksVs fdlkuksa dh vkfFkZd fLFkfr rFkk ykxr ykHk
vuqikr ds en~nsutj laLFkku dks fuos”k vk/kkfjr {kerk

tksj nsuk pkfg,A

 vf/kns”k vk/kkfjr var% Qlyh; iz.kkyh ds fodkl
djus ds Øe esa ykxr ykHk vuqikr dh tkudkjh ij

nh?kZdkfyd dk;Z djuk pkfg,A

Qly mRiknu lqj{kk

 dhV@jksx ds fodkl dh voLFkkvksa rFkk fQuksykWth
vk/kkfjr 10 lky ds izs{k.k ds vk/kkj ij iwokZuqveku
ekWMy fodflr djuk pkfg,A

rqM+kbZ mijkUr izca/ku izHkkx

 vke dh jaxhu fdLeksa ds okfLrod ek¡x ds en~nsutj
mi;qDr eSFksMksyksth }kjk izekf.kd MkVkcsl fodflr
fd;k tkuk pkfg,A

 n”kgjh vke ds thou vof/k ds foLrkj] izhdwfyax rFkk

ewY; Jà[kyk izca/ku ij /;ku fn;k tkuk pkfg,A

lkekU; fVIif.k;k¡

 laLFkku esa LFkkfir ikS/k”kkyk dh vk/kkjHkwr lajpuk ds
en~nsutj ;gk¡ ,d O;kid izf”k{k.k dk;ZØe dk izk:Ik

dq”ky fodkl ds fy;s fodflr fd;k tkuk pkfg;sA
ikS/k”kkyk dfeZ;ksa ds izf”k{k.k dks Hkh egRrk nh tkuh

pkfg,A ih-ih-oh- vkSj ,Q-vkj-, u;h fnYyh ds lg;ksx
ls miyC/k ,oa lekIr gksrs fdLeksa dk daI;wVªhd̀r iathdj.k
fd;k tkuk pkfg,A

 Hkk-d̀-vuq-i&jk’Vªh; vaxwj vuqla/kku dsUnz] iq.ks ds lg;ksx
ls bf.M;k xSi nLrkost ds fodkl ds fy;s efLr’d
eaFku l= dk vk;kstu fd;k tkuk pkfg,A

 ns”kh rduhfd;ksa ij orZeku esa fn;s tk jgs tksj ds
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 In view of the current emphasis on promotion
of indigenous tech scenario, Institute should
evolve a plan for commercialization of its
technologies.

 Keeping in view farmers benefit(s) and better
return, Institute may develop a price
forecasting system for mango. Partnership in
this regard may be sought with ICAR-IIHR
where the work is already underway.

 Institute may work on Orchard Management
Indices linked to productivity through an
interdisciplinary team based on farmer
orchards.

 Institute should develop protocol for residue
analysis of all targeted pesticides for market
drawn samples of Dashehari mango.

 Emphasis should be laid on integrated and
unconventional pest/disease management
system keeping in view of the emerging oligo/
poly-pathogenic diseases.

INSTITUTE RESEARCH COMMITTEE
MEETING (IRC)
The thirty seventh Institute Research Committee
meeting was held during May 5-7, 2015 to review
the work carried out under different projects.
Reports were presented by respective Principal
Investigators. Director requested the PIs to plan
the new line of action under reoriented projects
incorporating the comments made during the 36th

IRC and present the work accordingly in the next
IRC.

Significant decisions
 Molecular characterization tools should also be

used for understanding/solving problems
related with mango and guava such as
identification of nucellar seedlings in
polyembryonic mango varieties.

 Mango and guava germplasm with high
nutraceutical value should be identified.

 Surveys should be undertaken only for specific
traits of aonla in unexplored area(s).

 Outstanding accessions of aonla are required
to be identified. Promising cultivars to be
compared with existing selections.

 Physiological parameter/indices associated
with regularity in mango to be identified.

 While developing a technology for mango

fodkl ds en~nsutj laLFkku dks viuh izkS|ksfxfd;ksa ds

fodkl ds fy;s ;kstuk rS;kj djuh pkfg,A

 fdlkuksa ds ykHk dks /;ku esa j[krs gq;s laLFkku dks vke
dh dher ls lacaf/kr iwokZuqeku iz.kkyh fodflr djuh

pkfg,A bl laca/k esa Hkkjrh; ckxokuh vuqla/kku laLFkku
tgk¡ bl {ks= esa dk;Z gks jgk gS ds lkFk lk>snkjh djuh
pkfg,A

 laLFkku dks mRikndrk ls tqM+s ckx izcU/ku ij fofHkUu
fo"k; fo'ks"kKksa ds lkFk dk;Z djuk pkfg,A

 n”kgjh vke esa iz;ksx fd;s tkus okys lHkh dhVukf”k;ksa
dk cktkj ls uewuk ysdj muds vo”ks’k dk fo”ys’k.k

dj laLFkku dks izksVksdkWy fodflr djuk pkfg,A

 vksfyxks@ikSyhiSFkkstsfud jksxksa ds izHkko ds vuqØe esa
lesfdr rFkk xSj ijaijkxr isLV@jksx izca/ku iz.kkyh

ij tksj fn;k tkuk pkfg,A

laLFkku vuqla/kku lfefr

dsUnzh; miks’.k ckxokuh laLFkku] y[kuÅ dh 37oha
laLFkku vuqla/kku lfefr dh cSBd fnukad 05&07 ebZ]
2015 dks jgeku[ksM+k ifjlj esa vk;ksftr dh x;hA bl
cSBd ds nkSjku fofHkUu ifj;kstukvksa ds varxZr fd;s
x;s vuqla/kku dk;ksZa dh leh{kk dh x;hA bl nkSjku
lHkh ifj;kstukvksa ds iz/kku vUos’kdksa }kjk fjiksVZ izLrqr
fd;s x;sA funs”kd us iz/kku vUos’kdksa ls fuosnu fd;k
fd 36oha laLFkku vuqla/kku lfefr dh cSBd ds nkSjku
dh x;h fVIif.k;ksa en~nsutj ifj;kstuvksa dk iqufHkZU;kl
dj u;s dk;Z dks djus dh vko”;drk gSA cSBd ds
nkSjku fy;s x;s egRoiw.kZ fu.kZ; fuEukuqlkj gSA

egRoiw.kZ fu.kZ;

 vke ds cgqHkzw.khZ; fdLeksa esa U;wlsysj ikS/kksa dh igpku ds
fy, vk.kfod fpUgu fd;k tkuk pkfg,A

 vke rFkk ve:n ds mPp U;wVªkL;wVhdy ewY;ksa okys

tuu nzO;ksa dh igpku dh tkuh pkfg;sA

 u;s {ks=ksa esa vk¡oyk ds fof”k’V xq.kksa ls lacaf/kr losZ{k.k

fd;s tkus dh vko”;drk gSA

 vk¡oyk dh fof”k’V vfHkxeuksa dh igpku dh tkus dh
vko”;drk gSA miyC/k fdLeksa dh rqyuk mUur fdLeksa
ls dh tkuh pkfg;sA
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based cropping system factor linked to techno-
economic feasibility should be taken into
account.

 Identification of proper pruning time canopy
architecture management is of vital
significance.

 Photo guide should be used for proper
identification stage of pests/diseases.

 Document on the use and abuse of mango
rejuvenation technology is required to be
developed.

 Questionnaire pertaining to impact of ICAR-
CISH developed varieties (mango and guava)
to be developed properly incorporating
suggestions made in IRC meeting as well as
by RAC.

 Soil application of pesticides to be avoided.
 Evaluation of organic products developed in

CISH should also be included in the
programme.

 Performance of colour traps with reference to
trappings of beneficial insects, if any, should
also be evaluated.

 Institute should work on alternative of sealer-
cum-healer developed by ICAR-IIHR.

 Emphasis to be laid on identification of
pathogen of wilt disease of mango.

 In view of emergence of nematode(s) as one
of the factors, work on their level of
involvement in causing wilt needs to be taken
up.

 Important products developed in the
postharvest management division needs to be
listed and screened based on the feedback
from the end users.

 Low cost material and economically feasible
compounds should be used for shelf life
enhancement.

 Bio-safety issues pertaining to compounds
should also be looked into.

 Database on pesticides/chemicals being used
and the residue issues should be developed.

 Programme projected for CFB boxes needs to
be revised.

 Emphasis has to be laid on ripening kit.

 vke easa fu;fer Qyr ls lacaf/kr nSfgd iSjkehVj dh

igpku dh tkuh pkfg,A

 N=d izca/ku ds fy;s mi;qDr N¡VkbZ dh igpku vR;ar

egRoiw.kZ gSA

 Qlyksa esa gksus okys isLV@jksxksa dh leqfpr igpku ds

fy;s QhuksykWth QksVksxkbM dk iz;ksx fd;k tkuk
pkfg,A

 vke ds th.kksZ)kj izkS|ksfxdh ds iz;ksx ,ao nq’iz;ksx ls
lacaf/kr nLrkost dks fodflr djus dh vko”;drk gSA

 dsUnzh; miks’.k ckxokuh laLFkku }kjk fodflr vke ,oa

ve:n dh fdLeksa ds izHkko ls lacaf/kr iz”ukoyh rS;kj
fd;s tkus dh vko”;drk gSA blesa vkbZ-vkj-lh rFkk

vkj-,-lh ds lq>koksa dks Hkh lfEefyr fd;k tkuk
vfuok;Z gSA

 isLVukf”k;ksa dk iz;ksx ènk esa ugha fd;k tkuk pkfg,A

 dsUnzh; miks’.k ckxokuh laLFkku }kjk fodflr tSfod

mRiknksa dk ewY;kadu Hkh fd;k tkuk pkfg,A

 ykHkdkjh dhVksa dks idM+us ds fy;s ;fn dksbZ dyjVªSi

gks rks mldk ewY;kadu fd;k tkuk pkfg,A

 Hkkjrh; ckxokuh vuqla/kku laLFkku }kjk fodflr

lhyj&de&ghyj ds fodYi ij laLFkku dks dk;Z
djuk pkfg,A

 vke ds mdBk jksx ds dkjdksa dh igpku ij tksj fn;k
tkuk pkfg,A

 lw=d̀fe ds izHkko ds en~nsutj muls gksus okys izHkko
dk ewY;kadu gksuk pkfg,A

 rqM+kbZ mijkar izca/ku izHkkx esa fodflr dh x;h egRoiw.kZ

mRiknksa dh lwph rS;kj dj mu ij miHkksDrkvksa izfrfØ;k
fy;s tkus dh vko”;drk gSA

 Hk.Mkj.k {kerk dks c<+kus ds fy;s de dher okys
lkexzh rFkk vkfFkZd :Ik ls mfpr ;kSfxdksa dk iz;ksx

fd;k tkuk pkfg,A

 ;kSfxdksa ls lacaf/kr tSo lqj{kk eqn~nksa ij /;ku fn;k

tkuk pkfg,A

 isLVuk”kh@jlk;uksa ls lacaf/kr MsVkcsl dk iz;ksx fd;k

tkuk pkfg, rFkk vo”ks’k laca/kh eqn~nksa ij ppkZ gksuh
pkfg,A

 lh-,Q-ch cDlksa ls lacaf/kr dk;ZØe ij iqufoZpkj djuk
pkfg,A

 Qy idkus ds fdV ij tksj fn;k tkuk pkfg,A
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Conference/Congress
Dr. A.K. Bhattacherjee participated in 11 th

International Food Data Conference – Food
Composition and Public Health Nutrition held
at National Institute of Nutrition, Hyderabad
from November 3-5, 2015.

 Dr. A.K. Bhattacherjee attended the International
Conference on Natural Resource Management
Ecological Prospective. International
Conference at Sher-e-Kashmir University of
Agricultural Sciences and Technology of
Jammu, India, February 18-20, 2016

Dr. Maneesh Mishra and Dr. Anju Bajpai attended
Research Platform (CRP) on Genomics held on
July 11, 2015.

Dr. S. Rajan, Dr. Dinesh Kumar, Dr. K.K. Srivastava
and Dr. S. R. Singh attended the National
Conference on Temperate Fruits and Nuts-A
Way Forward for Enhancing Productivity and
Quality jointly organized by Horticultural
Society of India and ICAR-CITH during 6-9
November, 2015.

Meetings
Ms. Antara Das, Ms. Veena G.L. and Mr.

Murlidhara, B.M. attended National meet on
distant hybridization for horticultural crop
improvement’ organized at ICAR-IIHR
Bangalore during January 22-23, 2015.

Dr.(s) Gundappa., Rajkumar, B. and H.K. Kumar
attended round table meeting on Conogethes
held at IIHR, Bengluru, India, May 22, 2015

Dr. Bharti Killadi participated in International
Conference on Medicinal Plants-Resource for
Affordable New Generation Healthcare from
March 18-22, 2015 at CSIR-CIMAP, Lucknow

Dr. Maneesh Mishra participated in 2nd National
Seminar on “Hi Tech Horticulture: Challenges
and Opportunities, February 26-27, 2015 at
BBAU, Lucknow

Dr. P. K. Shukla participated in National Symposium

lsehukj@ifjlaokn@lEesyu esa lgHkkfxrk
Participation in Seminar/Symposium/

Conference

13

lEesyu@dkaxzsl

MkW- ,-ds- HkV~VkpkthZ us fnukad 03 ls 05 uoacj 2015 rd
gSnjkckn fLFkr jk’Vªh; iks’k.k laLFkku esa vk;ksftr 11osa

baVjus”kuyu QwM MsVk dkaQzsl&QwM daiksft”ku ,.M
ifCyd gsYFk U;wfVª”ku esa fgLlk fy;kA

MkW- ,-ds- HkV~VkpkthZ us fnukad 18 ls 20 Qjojh 2016 rd
tEew fLFkr “ksjs d”kehj d̀f’k foKku ,oa izkS|ksfxdh

fo”ofo|ky; esa vk;ksftr vkbZ-bZ-lh- baVjus”kuy dkaQzsl
vkWu uSpqjy fjlkslZ eSustesaV bdksyksftdy izkSlisfDVo

esa fgLlk fy;kA

MkW- ,-ds- feJ] MkW- ih-ds- “kqDyk] MkW- xaqMIik rFkk MkW- ckykth
jktdqekj ,e- us fnukad 23 ls 27 Qjojh 2016 rd

u;h fnYyh esa bafM;u QkbVksiSFkksyksftdy lkslkbZVh
}kjk vk;ksftr NBs baVjus”kuy dkaQzsl vkWu IykaV]
iSFkkstsUl ,.M ihiy esa fgLlk fy;kA

MkW- uhfyek xxZ us fnukad 09 ebZ 2015 dks y[kuÅ ds lh-
,l-Vh-;w-ih- rFkk ;w-ih-Vh-;w- }kjk ,l-vkj xqzi vkWQ
baLVhV~;w”kUl esa vk;ksftr buksos”ku ,.M ck;ksizsU;ksjf”ki

Qkj lLVsuscy ,.M :jy MsoysiesaV fo’k;d jk’Vªh;
lEesyu esa fgLlk fy;kA

MkW- ,l- jktu] MkW- fnus”k dqekj] MkW- ds-ds- JhokLro vkSj MkW-

,l-vkj- flag us fnukad 13 Qjojh 2016 esa tEew vkSj
d”ehj ds Jhuxj fLFkr lh-vkbZ-Vh-,p- ,oa gkVhZdYpjy

lkslkbVh vkWQ bf.M;k }kjk la;qDr :Ik ls vk;ksftr
VseizsV QwzV~l ,.M uV~l&, os QkSjoMZ QkWj bugSaflax
izksMfDVfoVh ,.M DokfyVh fo’k;d jk’Vªh; lEesyu esa

fgLlk fy;kA

cSBdsa

Jh ckykth jktdqekj ,e- us fnukad 13 Qjojh 2016 caXyq:
fLFkr Hkkjrh; ckxokuh vuqla/kku laLFkku esa vk;ksftr

vkbZ-lh-,-vkj- vkmVjhp izksxzke vkSu eSustesaV vkWQ
lfdax isLV~l bu gkVhZdYpjy ØWkIl fo’k;d okf’kZd

leh{kk cSBd esa fgLlk fy;kA

MkW- euh’k feJk us fnukad 15 flracj 2015 dks mRrj izns”k
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of ISMPP Udaipur on ‘Challenges and
management approaches for the crop diseases
of National Importance–Status and prospects’
held at AC&RI, TNAU, Madurai during 12th

to 14th February 2015.
Dr. S. Rajan attended the Horti-Sangam-2015 at

Gandhi Maidan, Motihari (Bihar) organized by
National Horticulture Board during April 9-
10, 2015.

Ms. Veena G.L. and Sh. Murlidhara B.M.
participated in ‘AGRI SERCH 2050’ held on
May 18, 2015 at the NASC Complex, Pusa, New
Delhi.

Dr (s). A.K. Misra, P.K. Shukla, Gundappa, Balaji
Rajkumar, M. participated in 6th International
Conference on Plant, Pathogens and People.
23 rd Feb. - 27 th Feb. 2016. Indian
Phytopathological Society, New Delhi

Dr. Maneesh Mishra participated as expert in the
15th Advisory Committee of Agriculture &
Allied Sector of Council of Science &
Technology, U.P on   September 15, 2015.

Seminar/Symposia/Workshop
Dr. P. K. Shukla and Dr. Gundappa attended Third

Annual Workshop of NICRA project on
“Understanding Host-Pest Interaction and
Dynamics in Mango under Climate Change
Scenario” during September 13-14, 2015 at
ICAR-Research Complex for Eastern Region
Research Centre, Ranchi.

Dr. P. K. Shukla attended Brain storming on
integrated pest management in major crops”
organized at NASC, New Delhi during 16th and
February 17, 2016.

Dr. Balaji Rajkumar participated and presented the
annual report at Annual Review Meeting of
ICAR “Out Reach Programme on management
of sucking pests in horticultural crops” held at
IIHR, Bengaluru on February 13, 2016.

Dr. Ajay Verma attended the Workshop on Exim
Policy for Niryat Bandhu for International
Trade organized by Indian Export
Organization on July 20, 2015 at ICAR-CISH,
Lucknow.

Dr. Neelima Garg participated in the National
Workshop on Improved India Movement,

ds foKku ,oa izkS|ksfxdh ifj’kn esa vk;ksftr ianzgoha
d̀f’k rFkk lac) {ks= dh lykgdkj lfefr cSBd esa

fo”ks’kK ds :Ik esa fgLlk fy;kA

MkW- euh’k feJk vkSj MkW- vatw cktisbZ us fnukad 11
tqykbZ 2015 dks thuksfeDl fjlpZ IysVQkWeZ esa fgLlk

fy;kA

MkW- xqaMIik] Jh ,e- ckykth jktdqekj rFkk MkW- ,p- ds”ko
dqekj us fnukad 22 ebZ 2015 dks Hkkjrh; ckxokuh

vuqla/kku laLFkku esa vk;ksftr dksuksxsFksl ij jkmaM
Vscy cSBd esa fgLlk fy;kA

MkW- ih-ds- “kqDyk us fnukad 16 ls 17 Qjojh 2016 rd u;h

fnYyh fLFkr ukl ifjlj esa vk;ksftr eq[; Qlyksa esa
lesfdr dhV izca/ku fo’k;d efLr’d eaFku esa fgLlk
fy;kA

MkW- “kSysUnz jktu us 09 ls 10 vizSy 2015 rd jk’Vªh;
ckxokuh cksMZ }kjk fcgkj ds eksrhgkjh fLFkr xka/kh
eSnku esa vk;ksftr gkVhZ&laxe 2015 esa fgLlk fy;kA

lqJh oh.kk th-,y- rFkk Jh eqjyh/kj ch-,e- us fnukad 18 ebZ

2015 dks u;h fnYyh fLFkr ukl ifjlj esa ,xzh lpZ
2050 esa fgLlk fy;kA

lsfeukj@ifjlaokn@dk;Z'kkyk

laLFkku ds lHkh oSKkfudksa us fnukad 21 ls 22 twu 2015 rd

y[kuÅ fLFkr Ik;ZVu Hkou esa dsUnzh; miks’.k ckxokuh
laLFkku] eSaxks QhLV] eSaxks QsfLVoy rFkk mRrj izns”k

ljdkj ds Ik;ZVu foHkkx ds lg;ksx ls vk;ksftr vke
fofo/krk izn”kZuh ,oa lqjf{kr  vke mRiknu rFkk idou
gsrq lgHkkfxrk laxks’Bh esa fgLlk fy;kA

MkW- uhfyek xxZ] MkW- Hkkjrh fdYykM+h rFkk lqJh T;ksfreZ;h
ysadk us 14 ls 16 ekpZ 2016 rd fetksje vkbZtoky
fLFkr fetksje fo”ofo|ky; esa vk;ksftr baVjus”kuy

flEiksfl;e vkSu lLVsuscy gkVhZdYpj&2016 esa fgLlk
fy;kA

MkW- uhfyek xxZ us fnukad 16 Qjojh 2016 dks y[kuÅ fLFkr

gksVy osLVuZ Iyl ysokuk esa vk;ksftr fQDdh bafM;k
buksos”ku xzksFk izksxzke esa fgLlk fy;kA

MkW- vt; oekZ us fnukad 30 tqykbZ] 2015 dks y[kuÅ fLFkr

dsUnzh; miks’.k ckxokuh laLFkku esa Hkkjrh; fu;kZr
laxBu }kjk vk;ksftr varjkZ’Vªh; O;kikj gsrq fu;kZr
ca/kq ,oa ,fDte izfØ;k;sa fo’k;d dk;Z”kkyk esa fgLlk

fy;kA
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MkW- uhfyek xxZ us 12 ls 13 fnlacj] 2015 rd y[kuÅ fLFkr
Hkkjrh; xUuk vuqla/kku laLFkku esa baizwOM bafM;k ewoesaV]

uSpqjy QkfeZax ,.M dkm csLM bdksukWeh ij vk;ksftr
jk’Vªh; dk;Z”kkyk esa fgLlk fy;kA

MkW- uhfyek xxZ us fnukad 29 ekpZ] 2016 dks y[kuÅ fLFkr

jk’Vªh; ekfRldh vkuqoaf”kdh laLFkku C;wjks esa vk;ksftr
baVySDpqvy izksiVhZ jkbV~l QkWj buksos”ku bu ,xzhdYpjy

fjlpZ fo’k;d izf”k{k.k&lg&dk;Z”kkyk esa fgLlk fy;kA

MkW- ih-ds- “kqDyk rFkk MkW- xqaMIik us fnukad 13 ls 14 flracj
2015 rd jkaph fLFkr vkbZ-lh-,-vkj fjlpZ dkWEIysDl

QkWj bLVuZ jhtu esa fudjk izkstsDV vkWu vaMjLVSfUMax
gksLV isLV baVjSD”ku ,.M Mk;usfeDl bu eSaxks fo’k;d
rr̀h; jk’Vªªh; dk;Z”kkyk esa fgLlk fy;kA

Natural Farming and Cow Based Economy
during December 12-13, 2015 at ICAR-IISR,
Lucknow.

Dr. Neelima Garg attended Training-cum-
Workshop on Intellectual Property Rights for
Innovation in Agricultural Research on  March
29, 2016 at ICAR-NBFGR, Lucknow.

Dr. P.K. Shukla and Dr. Gundappa participated in
the 3rd National Workshop on Understanding
Host-Pest Interaction and Dynamics in Mango
under NICRA Project during September 13-14,
2015 at ICAR Research Complex for Eastern
Region, Ranchi.
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National Workshop-cum-Seminar

A two-day National Workshop-cum-Seminar on
Emerging prospects of protected cultivation in
horticulture crops under changing climate was
organized at the ICAR-Central Institute for
Subtropical Horticulture, Rehmankhera, Lucknow
during December 22-23, 2015. It was inaugurated
by Prof. S.R. Singh, former Vice-Chancellor,
Rajendra Agriculture University, Pusa, Bihar.
Welcoming the distinguished gathering, Dr.
Shailendra Rajan, Director, ICAR-CISH, Lucknow
dealt with the importance of protected cultivation
for the production of mango, guava and other
horticultural crops. He also talked about the
contributions of the ICAR-CISH. Dr. V.K. Singh was
the Organizing Secretary of the National Workshop-
cum-Seminar.

dk;Z'kkyk] lsehukj vkfn dk vk;kstu
Workshops, Seminars, etc. organized

14

jk"Vªh; dk;Z'kkyk&lg&lsehukj

Hkkdv̀uqi&dsUnzh; miks’.k ckxokuh laLFkku] y[kuÅ esa
22&23 fnlacj] 2015 dks beftZax izksLisDV~l vkWQ
izksVsDVsM dYVhos”ku bu gkVhZdYpj ØkIl vaMj psuftax
DykbZesV fo’k; ij nks fnolh; jk’Vªh; dk;Z”kkyk&
lg&lsehukj dk vk;kstu fd;k x;kA bl dk;ZØe
dk mn~?kkVu fcgkj fLFkr iwlk ds jktsUnz d`f’k
fo”ofo|ky; ds iwoZ dqyifr izksQslj ,l- vkj- flag
}kjk fd;k x;kA blds mn~?kkVu volj ij cksyrs gq,
MkW- “kSysUnz jktu] funs”kd] dsUnzh; miks’.k ckxokuh
laLFkku] y[kuÅ us vke] ve:n rFkk vU; ckxokuh
Qlyksa ds mRiknu esa lajf{kr [ksrh dh egRrk ij
izdk”k MkykA mUgksaus vius mn~cks/ku esa dsUnzh; miks’.k
ckxokuh laLFkku ds ;ksxnku dh ppkZ dhA bl jk’Vªh;
dk;Z”kkyk lg&lsehukj ds vk;kstu lfpo] MkW- oh- ds-
flag] iz/kku oSKkfud FksA

ekuuh; vfrfFkx.k Lekfjdk dk foekspu djrs gq,
Dignitaries releasing the Souvenir
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Awareness Programme on PPV&FRA

The Regional Research Station of the ICAR-Central
Institute for Subtropical Horticulture, Malda under
the auspices of Protection of Plant Varieties and
Farmers’ Rights Authority, Ministry of Agriculture,
Govt. of India organized an awareness programme
on PPV&FRA Act-2001 on February 28, 2016 at
Malda.  More than 300 farmers/ mango growers
from different mango growing blocks attended the
programme. The mango growers took keen interest
during the interaction session. Several mango
growers also displayed interest in the registration
of their indigenous  varieties.

During the period, Dr. N. K. Krishnakumar, DDG
(Hort. Science) Deputy Director General
(Horticulture Scince) and Dr. S. Rajan, Director,
ICAR-CISH, Lucknow enlightened the gathering on
various important points of PPV&FRA Act-2001 and
registration of farmer’s varieties. Hon’ble Minister
In-charge, Dept. of FPI & Horticulture, Govt. of
West Bengal, Mr. Krishnendu Narayan Choudhury
graced the occasion.

ikS/k fdLe laj{k.k ,oa fdLkku vf/kdkj
izkf/kdj.k dk tkx#drk dk;Zdze

Hkk-d-̀vuq-i-&dsUnzh; miks’.k ckxokuh laLFkku] y[kuÅ
,oa Hkkjr ljdkj ds df̀’k ea=ky; ds ikS/k fdLe laj{k.k
,oa fdLkku vf/kdkj izkf/kdj.k] u;h fnYyh ds rRoko/kku
esa 28 Qjojh] 2016 dks {ks=h; vuqla/kku dsUnz] ekynk esa
,d tkx#drk dk;Zdze dk vk;kstu fd;k x;kA bl
dk;Zdze esa vyx&vyx vke mRiknd Cykdksa ds 300
ls T;knk fdlkuksa@mRikndksa us fgLlk fy;kA ifjppkZ
ds nkSjku fdlkuksa@mRikndksa us #fp fn[kk;hA vke
mRikndksa us vius vke dh ns'kh fdLeksa ds iathdj.k esa
:fp fn[kkbZA

bl volj ij Hkkjrh; df̀’k vuqla/kku ifj’kn ds mi
egkfuns”kd ¼ckxokuh foKku½] MkW ,u-ds- d‘‘.kdqekj us
fdlkuksa@mRikndksa dks ikS/k fdLe laj{k.k ,oa fdLkku
vf/kdkj izkf/kdj.k ls laca/kh tkudkjh iznku dhA laLFkku
ds funs”kd] MkW “kSysUnz jktu us fdlkuksa dks ikS/k laj{k.k
ls lacaf/kr ckjhfd;ksa ls voxr djk;kA bl volj ij
if”pe caxkky lajdkj ds ekuuh; ,Q-ih-vkbZ- ,oa
ckxokuh ea=h Jh d‘’.ksUnq ukjk;.k pkS/kjh Hkh mifLFkr
FksA
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1. Ms. Ju Hee Rhee, Senior Scientist, Regional
Office for Asia the Pacific and Oceania,
Bioversity International, PO Box 236, UPM
Post Office, Serdang, 43400 Selangor Darul
Ehsan Malaysia (South Korea) (01.05.2015).

2. Shri Rajiv Kumar Singh, Hon’ble Agriculture
Minister, Government of Uttar Pradesh
(18.05.2015).

3. Shri Kaushal Kishore, Hon’ble, Member of
Parliament, Lucknow (12.06.2015).

4. Dr. S. B. Dandin, Ex-Vice Chancellor,
University of Horticultural Sciences, GKVK,
Bhagalkot (25.06.2015).

5. Dr. Vinay Parkash Srivastava, Director, State
Institute of Management Agriculture,
Rehmankhera, Uttar Pradesh (26.06.2015).

6. Shri Mohammad Irfan, Retired Executive
Engineer, PWD, Muradabad, Uttar Pradesh
(29.6.2015).

7. Shri. R.D. Dwivedi, General Manager, Uttar
Pradesh Co-operative Federation Limited, 32
Station, Lucknow (29.06.2015).

8. Shri Ravinesh Kumar, Chief Vigilance Officer,
ICAR, New Delhi (08.07.2015).

9. Dr. Prem Narayan, Deputy Director, NHB,
Lucknow (08.07.2015).

10. Er. V.G. Garg, Project Manager, Construction
Design  Services (E/M), Nalkoop Wing,
Jalnigam, Government of Uttar Pradesh, Unit-
II, Gomti Nagar, Lucknow (08.07.2015).

11. Dr. K. E. Lawande, Ex. Vice Chancellor, Dr.
B.S.K.K.V., Dapoli, Flat Mo. 7, Nisarg Phase-
II, Kasspate Vasti, Wakad, Pune-411 057,
Maharashtra (July 9-10, 2015).

12. Dr. C.A. Viraktamath, Prof. of Entomology
(Retd.), University of Agricultural Sciences,
GKVK, Bangalore-560 065, Karnataka (July 9-
10, 2015).

13. Dr. Ramesh Chand, Director, NCAP, Dev
Prakash Shastri Marg, Pusa, New Delhi (July
9-10, 2015).

14. Dr. Shatrughan Pandey, D-13A/6, Ist Floor,
Patinu Greens, ARDEE City, Gurgaon-122 002

fof'k"V vfrfFk
Distinguished Visitors

1- lqJh tw gh jsgs] ofj’B oSKkfud] ,f”k;k n iSflfQd
vkSj vkslsfu;k dk {ks=h; dk;kZy;] ck;ksoflZVh
baVjuS”kuy] iksLV ckWDl ua- 236] ;w-ih-,e- iksLV vkfQl]
ljnkax 43400] lsykaxksj nk:y ,glku] eysf”k;k ¼01-
05-2015½A

2- Jh jktho dqekj flag] ekuuh; d̀f’k ea=h] mRrj izns”k
ljdkj ¼18-05-2015½A

3- Jh dkS”ky fd”kksj] ekuuh; lkaln] eksguykyxat] ¼12-
06-2015½A

4- MkW- ,l- ch- MkW- nafMu] iwoZ dqyifr ckxokuh foKku
fo”ofo|ky;] th-ds-oh-ds-] ckxydksV ¼25-06-2015½A

5- MkW- fou; izdk”k JhokLro] funs”kd] jktdh; d̀f’k
izca/k laLFkku] jgeku[ksM+k] mRrj izns”k ¼26-06-2015½A

6- Jh eksgEen bjQku] lsokfuoR̀r vf/k”kklh vfHk;ark]
ih-MCY;w-Mh] eqjknkckn] mRrj izns”k ¼29-06-2015½A

7- Jh vkj- Mh- f}osnh] egkizca/kd] mRrj izns”k lgdkjh
la?k fyfeVsM] 32 LVs”ku jksM] y[kuÅ ¼29-06-2015½A

8- Jh jfouh”k dqekj] eq[; lrdZrk vf/kdkjh] Hkkjrh;
d̀f’k vuqla/kku ifj’kn] u;h fnYyh ¼08-07-2015½A

9- MkW- izse ukjk;.k] mifuns”kd] jk’Vªh; ckxokuh cksMZ]
y[kuÅ ¼08-07-2015½A

10- bathfu;j oh- th- xxZ] ifj;kstuk izca/kd] dUlVªD”ku
fMtkbu lsok ¼b@,e½] uydwi foax] mRrj izns”k ty
fuxe] mRrj izns”k ljdkj] bdkbZ II, xkserh uxj]
y[kuÅ ¼08-07-2015½A

11- MkW- ds- bZ- yok.Ms] iwoZ dqyifr] MkW- ch-,l-ds-ds-oh]
nkiksyh] ¶ySV ua- 7] fulxZ Qsl II] dkliVs oLrh]
odM] iqus&411 057 ¼egkjk’Vª½A

12- MkW- lh- ,- fojDVkeFk] izksQslj vkWQ ,aVkseksyksth
¼lsokfuoR̀r½] th-ds-oh-ds-] cSaxyq:&560 065 ¼dukZVd½
¼09-10 tqykbZ] 2015½A

13- MkW- jes”k pan] funs”kd] ,u- lh- ,- ih] nso izdk”k
“kkL=h ekxZ] iwlk] u;h fnYyh&110 012 ¼09&10 tqykbZ]
2015½A

14- “k=q?ku ik.Ms;] Mh-13,-@6] izFke ry] ifVuw xzhUl] ,-
vkj-Mh-bZ-bZ flVh] xqM+xk¡o&122 022 ¼09&10 tqykbZ]
2015½A

15- Jh lqojr ikBd] eksgYyk iVduk] dUukSt&209 725

15
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(July 9-10, 2015).
15. Shri Suvrat Pathak, Mohalla Patkana, Kannauj-

209 725, U.P. (July 9-10, 2015).
16. Dr. T. Janakiram, Assistant Director General

(HS-I), ICAR, KAB-II, Pusa New Delhi-110 012
(July 9-10, 2015).

17. Shri  M. Shivana, Ex. Minister, Karnataka,
Bengaluru (09.07.2015).

18. Shri  Hanuman Prasad, President, UPCAR,
Lucknow (10.07.2015).

19. Shri Rakesh Jaitly, Ex. Addl. General Mamager,
(PR&CSR), NTPC, Limited, Office 5/37, Viram
Khand, Gomti Nagar, Lucknow-226010
(10.07.2015).

20. Shri Ashok Bhalla, Chief Executive, Shyampur
Agro Base, Rishicase, Uttrakhand (20.07.2015).

21. Dr. K.P. Sharma, Deputy Director (O.L.), Home
Ministry, Govt. of India, Gaziabad, U.P.
(21.07.2015)

22. Shri Anand Prakesh Rai, Director
Administrator, Geological Survey of India,
Aliganj, Lucknow (21.07.2015).

23. Shri Bhim Singh, Additional Chief Project
Coordinator, Lupin Human Welfare &
Research Foundation. Project Office, 160
Krishna Nagar, Bharatpur-321001, Rajasthan
(23.07.2015).

24. Shri Atul Kumar Singh, Incharge, Progeny
Nursery, Malihabad (27.07.2015).

25. Shri A. K. Srivastava, F.M. BIRD, Lucknow
(29.07.2015).

26. Shri Y.S. Garg, Chief Executive Officer
Member-Divisional Railway. Users
Consultative Committee, NCR Railway. 14/76,
Civil Lines, Kanpur-28001 (30.07.2015).

27. Manvendra Singh, ITS, Regional Joint Director
General of Foreign Tade, Ministry of
Commerce & Industry, Government of India.,
117/L-444, Kakadeo, Kanpur-208 025, U.P.
(30.07.2015).

28. Shri K.V. Dua, D.G.M. NABARD, Near RBI,
Gomti Nagar, Lucknow (06.08.2015).

29. Shri P.P. Srivastava, Senior Manager, 101-A,
Sanjay Gandhi Puram, Faizabad Road,
Lucknow-226016 (06.08.2015).

30. Dr. R. B. Ram, Dean, Dr. Babasaheb Bhimrao
Ambedkar University, Lucknow (07.08.2015).

¼mRrj izns”k½ ¼09&10 tqykbZ] 2015½A

16- Mk- Vh- tkudhjke] lgk;d egkfuns”kd ¼ckxokuh foKku
I½] Hkkjrh; d̀f’k vuqla/kku ifj’kn] u;h fnYyh&110
012 ¼9 ls 10 tqykbZ] 2015½ A

17- Jh ,e- f”kokuk] iwoZ ea=h] dukZVd] caXyq# ¼09-07-
2015½A

18- Jh guqeku izlkn] v/;{k] midkj] y[kuÅ ¼10-07-
2015½A

19- Jh jkds”k tsVyh] iwoZ voj egkfuns”kd ¼ih-vkj- ,.M
lh-,l-vkj-½] ,u-Vh-ih-lh- fyfeVsM] 5@38] fojke [k.M]
xkserh uxj] y[kuÅ ¼10-07-2015½A

20- Jh v”kksd HkYyk] eq[; vf/k”kklh] “;keiqj ,xzks csl]
_f’kds”k] mRrjk[k.M ¼20-07-2015½A

21- M‚ ds ih 'kekZ] mi funs'kd] xg̀ ea=ky;] Hkkjr ljdkj]
x+ft+vkckn] mÙkj çns'k ¼21-07-2015½ A

22- Jh vkuan çdk'k jk;] funs'kd ç'kklu] Hkkjrh; HkwfoKku
loZs{k.k] vyhxat] y[kuÅ  ¼21-07-2015½A

23- Jh Hkhe flag] vfrfjä eq[; ifj;kstuk leUo;u] ywfiu
áweu osyQs;j & fjlpZ QkmaMs'ku] ifj;kstuk dk;kZy;
160 —".kk uxj] Hkjriqj &321001] jktLFkku ¼23-07-
2015½A

24- Jh vrqy dqekj flag] çHkkjh] çkstuh ikSèk'kkyk] efygkckn
¼27-07-2015½A

25- Jh , ds JhokLro] ,Q+ ,e cMZ] y[kuÅ  ¼29-07-
2015½A

26- Jh okbZ ,l xxZ] eq[; vfèk'kklh vfèkdkjh] lnL;]
eaMyh; jsyos] miHkksäk ijke'kZd lfefr] ,u lh vkj
jsyos] bykgkckn] Hkkjrh; fu;kZr la?k laxBu ¼okf.kT;
ea=ky;] Hkkjr ljdkj½] ç'kklfud dk;kZy; & mÙkj
çns'k epZsaV pSEcj] 14@76 flfoy ykbUl] dkuiwj
280001 ¼30-07-2015½A

27- Jh ekuosUæ flag] vkbZ Vh ,l] fons'kh O;kikj ds {ks=h;
la;qä funs'kd] okf.kT; ,oa m|ksx ea=h] Hkkjr ljdkj
117@ ,y & 444] dkdknso] dkuiwj & 208 025

28- Jh ds oh nqvk] mi egkçcaèkd] ukckMZ] xkserhuxj]
y[kuÅ ¼06-08-2015½A

29- Jh ih- ih- JhokLrok] ofj’B izca/kd] 101&,] lat;
xk¡/kh iqje] QStkckn jksM] y[kuÅ&226016 ¼06-08-
2015½A

30- MkW- vkj- ch- jke] Mhu] MkW- ckck lkgsc Hkhe jko
vEcsMdj fo”ofo|ky;] y[kuÅ ¼07-08-2015½A

31- MkW- ,p- ,l- “kqDyk] iwoZ gsM] ckxokuh laLFkku] lh-,l-
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31. Dr. H.S. Shukla, Ex. Head, Department of
Horticulture, CSAUA&T, Kanpur (07.08.2015).

32. Dr. P.S. Pathak, Ex. Director, IGFRI, Jhansi,
Ashiana, Lucknow (07.08.2015).

33. Dr. Anand Akhila,  Executive Member, Society
for Scientific Values, New Delhi Former
Principal Scientist CIMAP, Lucknow Herbal
Scientist and Visiting Professor (10.08.2015).

34. Dr. Raj Mishra, Ex. Scientist from Japan
(27.08.2015).

35. Dr. Suchitra Banerjee, Chief Scientist, CSIR-
CIMAP, Lucnow and DBT Nominee
(28.8.2015).

36. Dr. D.V. Amola, Ex. Chief Scientist, CSIR-
NBRI, Lucknow & External Expert (28.08.2015).

37. Shri Syed Mazhar Abbas, Joint Secretary,
Board of Trustees, Shia P.G. College, Lucknow,
Administrator Preston International Academy,
Lucknow (31.08.2015).

38. Dr. Pawan Kumar, HSI, Deputy Director
(Hort.), Centre of Excellence for Fruits,
Mangiana, Sirsa (09.09.2015).

39. Shri Jaswinder Singh Soudho, MLA, Gumtala
Charo, Kurukshtra, Haryana (09.09.2015).

40. Dr. Mukesh Gautam, Director, SIMA, Lucknow
226 101 (22.09.2015).

41. Prof. (Dr.) G. Tirvedi, Former V.C. , RAU, Pusa
(Bihar) & Member ICAR Society, Mutuupur,
Distt. Muzaffarpur, Bihar (05.01.2016).

42. Dr. B. M. C. Reddy, Vice Chancellor,
Dr. Y. S. R. Horticultural University,
Venkataramannagudem,  West Godawari
Distt., Andhra Pradesh (27.01.2016).

43. Dr. Vishal Nath, Director, ICAR-NRC on Litchi,
Mushahari, Muzaffarpur, Bihar-842002, Bihar
(27.01.2016).

44. Dr. R. K. Pathak, Former Director, CISH,
Lucknow (05.02.2016).

45. Shri Shrirish A. Ranade, Chief Scientist, Plant
Molecular Biology (Gemnomics), National
Botanical Research Institute (CSIR), Lucknow
(15.02.2016).

46. Dr. Jasvir Singh, Deputy Director (Ento.), Gov.
of India, Ministry of Agril., Directorate of Plant
Protection, Quarantine & Storage, NHIV,
Farizabad-120001, Haryana (21.03.2016).

47. Dr. Mukesh Gautam, Director, SIMA,
Rehmankhera, Lucknow, U.P. (21.03.2016).

,-;w-, ,.M Vh] dkuiqj ¼07-08-2015½A

32- MkW- ih- ,l- ikBd] iwoZ funs”kd] vkbZ-th-,Q-vkj-vkbZ]
>k¡lh] vkf”k;kuk] y[kuÅ ¼07-08-2015½A

33- MkW- vkuan vf[kyk] ,e-,llh- ¼yanu fo”ofo|ky;½
,dlhD;wfVo lnL; lkslkbZVh QkWj lkbafVfQd oSY;wl]
u;h fnYyh iwoZ ofj’B iz/kku oSKkfud lh-vkbZ-,e-,-ih]
y[kuÅ gcZy oSKkfud ,.M foflfVax izksQslj ¼10-08-
2015½A

34- MkW- jkt feJk] tkiku ds HkwriwoZ oSKkfud ¼27-08-
2015½A

35- MkW- lqfp=k cuthZ] eq[; oSKkfud] lh-,l-vkbZ-
vkj&lheSi] y[kuÅ ¼28-08-2015½A

36- MkW- Mh- oh- veksyk] iwoZ eq[; oSKkfud] lh-,l-vkbZ-
vkj&,u-ch-vkj-vkbZ ¼28-08-2015½A

37- Jh lbZn etgc vCckl] la;qDr lfpo] cksMZ vkQ
VªLVhl] f”k;k ih- th- dkWyst] y[kuÅ ¼31-08-2015½A

38- MkW- iou dqekj] mifuns”kd ckxokuh] Qyksa dk mPp
f”k{kk dsUnz] eaft;kuk] fljlk] gfj;k.kk ¼09-09-2015½A

39- Jh tlfoUnj flag lkS/kks] fo/kk;d] xqerkyk pkjks]
dq:{ks=] gfj;k.kk ¼09-09-2015½A

40- MkW- eqds”k xkSre] funs”kd] jktdh; d̀f’k izca/k laLFkku]
jgeku[ksM+k] y[kuÅ ¼22-09-2015½A

42- izks- th- f=osnh] iwoZ dqyifr] jktsUnz d̀f’k fo”ofo|ky;]
iwlk] fcgkj ¼05-01-2016½A

43- MkW- ch-,e-lh jsM~Mh] dqyifr] MkW- okbZ- ,l- vkj- ckxokuh]

fo”ofo|ky;] osadVjeukxqMse] osLV xksnkojh ftyk]

vka/kzizns”k ¼27-01-2016½A

44- MkW- fo”kky ukFk] funs”kd] jk’Vªh; yhph vuqla/kku dsUnz

eq”kgjh] eqt¶Qjiqj] fcgkj 842002 ¼27-01-2016½A

45- MkW- vkj- ds- ikBd] iwoZ funs”kd] Hkk-d̀-vuq-i&dsUnzh;

miks’.k ckxokuh laLFkku] y[kuÅ ¼05-02-2016½A

46- Jh Jhjh”k ,- jukMs] ih,p-Mh- eq[; oSKkfud] ikS/k

ekSfyD;wyj ckbZyksth ¼thuksfeDl½] jk’Vªh; okuLifrd
vuqla/kku laLFkku ¼lh-,l-vkbZ-vkj½] y[kuÅ ¼15-02-

2016½A

47- MkW- tlohj flag] mifuns”kd ¼,uVks-½] Hkkjr ljdkj]

d̀f’k ea=ky;] ikS/k lqj{kk funs”kky;] laxjks/k ,oa HkaMkj.k]

,u-,p-vkbZ-oh-] QStkckn&120001 ¼gfj;k.kk½ ¼21-03-
2016½A

48- MkW- eqds”k xkSre] funs”kd] jktdh; d̀f’k izca/k laLFkku]

jgeku[ksM+k] y[kuÅ mRrj izns”k ¼21-03-2016½A
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Shailendra Rajan,  Ph.D.
Director (Acting) (Up to 26.09.2016)

Shailendra Rajan,  Ph.D.
Director (w.e.f. 26.09.2015 )

SCIENTIFIC

Division of Crop Improvement and
Biotechnology
Shailendra Rajan. Ph.D.
Pr. Scientist (Horticulture) & Head

Devendra Pandey, Ph.D.
Pr. Scientist (Horticulture)

A.K. Singh, Ph.D.
Pr. Scientist (Horticulture)

Ram Kumar, Ph.D.
Pr. Scientist (Horticulture)
Maneesh Mishra, Ph.D.
Pr. Scientist (Horticulture)
Anju Bajpai, Ph.D.
Pr. Scientist (Genetics & Cytogenetics)
H.C. Verma, MCA
Scientist (SS) (Computer Application)
Muthukumar M., M.Sc.
Scientist (Biotechnology)
(Study leave for Ph.D.)

Israar Ahmad, Ph.D.
Scientist (Biotechnology)
Umesh Hudedamani, M.Sc.(Ag.)
Scientist  (Plant Breeding)
(Study leave for Ph.D.)

Veena G.L., M.Sc.
Scientist (Fruit Science)

Murlidhara B. M., M.Sc.
Scientist (Fruit Science)

Antara Das, Ph.D.
Scientist (Biotechnology)
Swosti Subhadarshini Das, M.Sc.
Scientist (Fruit Science)
(w.e.f. 14.08.2015)

'kSysUnz jktu] ih,p-Mh-
izHkkjh funs'kd ¼fnukad 26-09-2015 rd½

'kSysUnz jktu] ih,p-Mh-

funs'kd ¼fnukad 26-09-2015 ls½

oSKkfud

Qly lq/kkj ,oa tSo izkS|ksfxdh izHkkx

'kSysUnz jktu] ih,p-Mh-
iz/kku oSKkfud ¼ckxokuh½ vkSj v/;{k

nsosUnz ik.Ms;] ih,p-Mh-
iz/kku oSKkfud ¼ckxokuh½

,- ds- flag] ih,p-Mh-
Ikz/kku oSKkfud ¼ckxokuh½

jke dqekj] ih,p-Mh-
iz/kku oSKkfud ¼ckxokuh½

euh'k feJk] ih,p-Mh-
Ikz/kku oSKkfud ¼ckxokuh½

vatw cktisbZ] ih,p-Mh-
Ikz/kku oSKkfud ¼tsusfVDl ,oa lkbVkstsusfVd½

,p-lh- oekZ] ,e-lh,-
oSKkfud ¼,l-,l-½ ¼dEI;wVj ,Iyhds'ku½

eqFkqdqekj ,e-] ,e-,llh-
oSKkfud ¼tSo izkS|ksfxdh½
¼ih-,p-Mh- gsrq NqV~Vh ij½

bljkj vgen] ih,p-Mh-
oSKkfud ¼tSo izkS|ksfxdh½

mes"k gqM~Msekuh] ,e-,llh- ¼ckxokuh½
oSKkfud] ¼ikni iztuu½
¼ih-,p-Mh- dh i<+kbZ ds fy, NqV~Vh ij½

ohuk th-,y-] ,e-,llh- ¼Qy foKku½
oSKkfud ¼Qy foKku½

eqjyh/kj ch- ,e-] ,e-,llh- ¼Qy foKku½
oSKkfud ¼Qy foKku½

varjk nkl] ,e-,llh-
oSKkfud ¼tSo izkS|kSfxdh izHkkx½

LofLr 'kqHknf'kZuh nkl] ,e-,llh-
oSKkfud ¼Qy foKku½
¼fnukad 14-08-2015 ls½

dkfeZd
Personnel

16
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Division of Crop Production

Ghanshyam Pandey
Pr. Scientist (Hort.) & Incharge Head

Kailash Kumar, Ph.D.
Pr. Scientist (Soil Chem./ Fert./ Micro.)

V.K. Singh, Ph.D.
Pr. Scientist (Plant Physiology)

R. A. Ram, Ph.D.
Pr. Scientist (Horticulture)

S.K. Shukla, Ph.D.
Pr. Scientist (Hort.)

Dinesh Kumar Singh, Ph.D.
Pr. Scientist (Hort.)
(w.e.f. 08.04.2015)

Rajesh Kumar Singh, Ph.D
Pr. Scientist (Hort.)
(From 24.11.2015)

Achal Singh, Ph.D.
Sr. Scientist (Agril. Stastistics)

Barsati Lal, Ph.D.
Senior Scientist (Agril. Extension)

K. K. Srivastav, Ph.D.
Sr. Scientist (Fruit Science)

S.R. Singh, Ph. D.
Sr. Scientist (Horticulture)

A.K. Trivedi
Sr. Scientist (Plant Pathology)
(w.e.f. 21.07.2015)

Ashok Kumar, Ph.D.
Sr. Scientist (Environmental Science)

Subhash Chandra, M.A.
Scientist (SG)(Agril. Extension)

Tarun Adak, Ph.D.
Scientist (Soil Physics/Water Conservation )

Atul Singha, Ph.D.
Scientist (Agril. Microbiology)

Prannath Burman, Ph.D.
Scientist (Horticulture)

Qly mRiknu izHkkx

?ku';ke ik.Ms;] ih,p-Mh-

iz/kku oSKkfud ¼ckxokuh½ ,oa izHkkjh v/;{k

dSyk'k dqekj ih,p-Mh-
iz/kku oSKkfud ¼ènk jlk-@QVZ@ekbØks-½

oh-ds- flag] ih,p-Mh-
iz/kku oSKkfud ¼ikni nSfgdh½

vkj-,- jke] ih,p-Mh

iz/kku oSKkfud ¼ckxokuh½

,l-ds- 'kqDyk] ih,p-Mh
iz/kku oSKkfud] ¼ckxokuh½

fnus'k dqekj flag] ih,p-Mh
iz/kku oSKkfud] ¼ckxokuh½

¼fnukad 08-04-2015 ls½

jkts'k dqekj flag] ih,p-Mh
iz/kku oSKkfud] ¼ckxokuh½

¼fnukad 24-11-2015 ls½

vpy flag] ih,p-Mh-
ofj"B oSKkfud ¼d̀f"k lkaf[;dh½

cjlkrh yky] ih,p-Mh-
ofj"B oSKkfud ¼d̀f"k izlkj½

ds-ds- JhokLro] ih,p-Mh-

ofj"B oSKkfud ¼Qy foKku½

,l-vkj- flag] ih,p-Mh-

ofj"B oSKkfud ¼ckxokuh½

v'kksd dqekj] ih,p-Mh-
ofj"B oSKkfud ¼i;kZoj.k foKku½

,-ds- f=osnh] ih,p-Mh
ofj"B oSKkfud] ¼ckxokuh½
¼fnukad 21-07-2015 rd½

lqHkk"k panzk] ,e-,-
oSKkfud ¼,l-th-½ ¼d̀f"k izlkj½

r:.k vnd] ih,p-Mh-

oSKkfud ¼ènk HkkSfrdh@ty laj{k.k½

vrqy fla?kk] ih,p-Mh-

oSKkfud ¼,fxzy- ekbØksckbyksth½

izk.kukFk ceZu] ih,p-Mh-
oSKkfud ¼ckxokuh½
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Division of Crop Protection
Dr. A.K. Mishra, Ph.D.
Pr. Scientist (Plant Pathology) & Incharge Head

R. M. Khan, Ph.D.
Pr. Scientist (Nematology)

Sharmila Roy, Ph.D.
Pr. Scientist (Agril. Entomology)
(w.e.f. 02.05.2015)

P. K. Shukla, Ph.D.
Sr. Scientist (Plant Pathology)

H. Kesava Kumar, Ph.D.
Scientist (Nematology)
(Up to 26.11.2015)

Balaji Rajkumar M., Ph.D.
Scientist (Agril. Entomology)

Gundappa, Ph.D.
Scientist (Agril. Nematology)

Division of Post Harvest Management
Neelima Garg, Ph.D.
Pr. Scientist (Microbilogy) & Head
(w.e.f. 07.08.2015)

Ajay Verma, Ph.D.
Pr. Scientist (Agril. Economics) & Incharge Head
(Up to 07.08.2015)
(Retired on 31.03.2016)

A. K. Bhattacherjee, Ph.D.
Pr. Scientist (Agril. Chemistry)

Anil Kumar Verma, M. Tech.
Scientist (SG) (Farm Machinery & Power)

Bharati Killadi, Ph.D.
Scientist (Horticulture)

Pushpa Chetan Kumar., M.Sc.
Scientist (Food & Nutrition)
(Up to 23.05.2015)

Pawan Singh Gurjar, Ph.D.
Scientist( Fruit Science)

Jyotirmayee Lenka, M.Sc.
Scientist (Fruit Science)
(w.e.f. 10.04.2015)

RRS Malda, West Bengal
Deepak Nayak, Ph.D.
Scientist (Horticulture)
(w.e.f. 16.10.2015)

Qly lqj{kk izHkkx

,-ds- feJk] ih,p-Mh-
iz/kku oSKkfud ¼ikS/k iSFkksyksth½ ,oa izHkkjh v/;{k

vkj-,e- [kku] ih,p-Mh-
iz/kku oSKkfud ¼lw=d̀fe foKku½

'kfeZyk jk;] ih,p-Mh-]
iz/kku oSKkfud ¼d̀f"k dhV foKku½
¼fnukad 02-05-2015 ls½

ih-ds- 'kqDyk] ih,p-Mh-
ofj"B oSKkfud ¼ikS/k iSFkksyksth½

,p- ds'ko dqekj] ih,p-Mh-
oSKkfud ¼lw=d̀fe foKku½
¼fnukad 26-11-2015 rd½

ckykth jktdqekj ,e-] ih,p-Mh-
oSKkfud ¼dhV foKku½

xqaMIik] ih,p-Mh-
oSKkfud ¼dhV foKku½

rqM+kbZ mijkUr izca/ku izHkkx

uhfyek xxZ] ih,p-Mh-

v/;{k ,oa iz/kku oSKkfud ¼ekbØksckbyksth½
¼fnukad 07-08-2015 ls½

vt; oekZ] ih,p-Mh-
iz/kku oSKkfud ¼d̀f"k vFkZ'kkL=½ ,oa izHkkjh v/;{k
¼fnukad 07-08-2015 rd½

,-ds- HkV~VkpkthZ] ih,p-Mh-
iz/kku oSKkfud ¼d̀f"k jlk;u½

vfuy dqekj oekZ] ,e-Vsd-

oSKkfud ¼,l-th-½ ¼QkWeZ e'khujh ,oa ikWoj½

Hkkjrh fdYykM+h] ih,p-Mh-

oSKkfud ¼ckxokuh½

iq"ik psrudqekj] ,e-,llh-
oSKkfud ¼Hkkstu ,oa iks"k.k½

¼fnukad 23-05-2015 rd½

iou flag xqtZj] ,e,l-lh-
oSKkfud ¼Qy foKku½

{ks=h; vuqla/kku dsUnz] ekynk] if'pe caxky

nhid uk;d] ih-,pMh-
oSKkfud ckxokuh

¼fnukad 16-10-2015 ls½
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TECHNICAL

S.K.S. Raghav, Ph.D.
Chief Technical Officer (Farm Management)

Santosh Kumar, M.Sc. (Ag.)
Chief Technical Officer (Farm Management)

Raghubir Singh, Ph.D.
Chief Technical Officer (Farm Management)
(w.e.f. 01.07.2013)

Sanjay Kumar, M.Sc.
Chief  Technical Officer (Lab)
(w.e.f. 01.01.2014)

Abhay Dikshit, M.Sc.
Chief  Technical Officer (Lab)
(w.e.f. 01.07.2014)

S.K. Arun, B.Sc. (Ag.)
Senior Technical Officer (Lab.)
(w.e.f. 01.07.2008)

Vinod Kumar Singh, Ph.D.
Assistant Chief Technical Officer (Lab.)

D. K. Shukla, M. Tech.
Assistant Chief Technical Officer (Lab.)

Anil Kumar Singh, M.Sc. (Ag.)
Assistant Chief Technical Officer (Lab.)

Pradeep Kumar Kulshrestha, B.Sc.
Assistant Chief Technical Officer (Lab.)
(Up to 31.07.2015)

Rekha Chaurasia, B.Sc.
Assistant Chief Technical Officer (Lab.)

Bahadur Singh, Dip. (Refrig. & Aircond.)
Assistant Chief Technical Officer (T.O.) (Lab.)

Om Prakash, B.Ed., Ph.D.
Senior Technical Officer (Lab.)

Ramendra Tiwari, B.Tech.
Senior Technical Officer (Ag. Engg.)

Chandra  Bhal, B.Sc.
Senior Technical Officer (Lab.)

Arvind Kumar, M.Sc.,
Senior Technical Officer (Lab.)

rduhdh

,l-ds-,l- jk?ko] ih-,p-Mh-

eq[; rduhdh vf/kdkjh ¼QkeZ izca/ku½

larks'k dqekj] ,e-,l-lh- ¼ckxokuh½
eq[; rduhdh vf/kdkjh ¼QkeZ izca/ku½

j?kqchj flag] ih-,p-Mh-
eq[; rduhdh vf/kdkjh ¼QkeZ izca/ku½

¼fnukad 01-07-2013 ls½

lat; dqekj] ,e-,llh-
eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

¼fnukad 01-01-2014 ls½

vHk; nhf{kr] ,e-,llh-
eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

¼fnukad 01-07-2014 ls½

fouksn dqekj flag] ih,p-Mh-
lgk;d eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

Mh-ds- 'kqDyk] ,e-Vsd-
lgk;d eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

js[kk pkSjfl;k] ch-,l-lh-

lgk;d eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

vfuy dqekj flag] ,e-,llh-

lgk;d eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

iznhi dqekj dqyJs"Bk] ch-,llh-
lgk;d eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

¼fnukad 31-07-2015 rd½

,l-ds- v:.k] ch-,llh- ¼,-th-½
Lkgk;d eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

¼fnukad 01-07-2008 ls½

vkse izdk'k] ch-,M-] ih,p-Mh-

ofj"B rduhdh vf/kdkjh ¼iz;ksx'kkyk½

cgknqj flag] fMi ¼fÝt ,oa ,;j daMh'kuj½
Lkgk;d eq[; rduhdh vf/kdkjh ¼iz;ksx'kkyk½

¼fnukad 01-01-2013 ls½

jkesUnz frokjh] ch-Vsd-
ofj"B rduhdh vf/kdkjh ¼,th- bZ,uthth-½

pUnzHkky] ch-,llh-
ofj"B rduhdh vf/kdkjh ¼iz;ksx'kkyk½
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Priti Sharma, MSc. M. Phil.
Senior Technical Officer (Lab.)

Anjani Kumar, B.A.
Technical Officer (Field)

Shri Ganga Sharan, B.A.
Dip. (Ag.Ext.)
Technical Officer (Lab.)

Swayamber Dutt, High School
Technical Officer

ADMINISTRATIVE

Dhiraj Sharma, M.A.(English), P.G.J.M.C.
Assistant Director (Official Language)

Shri Ashish Srivastava, B.Sc., L.L.B.
Finance & Accounts Officer

Shri Kamala Prasad Yadav, MA (Economics)
Administrative Office
(w.e.f. 09.10.2015)

S.D.P. Dixit, MA (Hindi)
Assistant Administrative Officer
(w.e.f. 18.09.2015)

Shri G. P. Misra, Intermediate
Private Secretary

vjfoan dqekj] ,e,llh-]
ofj"B rduhdh vf/kdkjh ¼iz;ksx'kkyk½

izhfr 'kekZ] ,elllh- ,e- fQy-

ofj"B rduhdh vf/kdkjh ¼iz;ksx'kkyk½

vatuh dqekj] ch-,-

rduhdh vf/kdkjh ¼iz{ks=½

xaxk 'kj.k] ch-,-] fMi- ¼,-th- bZ-,Dl-Vh-½
rduhdh vf/kdkjh ¼iz;ksx'kkyk½

Loacj nRr
rduhdh vf/kdkjh

iz'kklfud

/khjt 'kekZ] ,e-,- ¼vaxzsth½] ih-th-ts-,e-lh-

lgk;d funs'kd ¼jktHkk"kk½

Jh deyk izlkn ;kno] ,e-,- ¼vFkZ'kkL=½

iz'kklfud vf/kdkjh

Jh vk'kh"k JhokLro] ch-,llh- ,y-,y-ch-
foRr ,oa ys[kk vf/kdkjh

Jh lR;nso izlkn nhf{kr] ,e-,- ¼fgUnh½]
Lkgk;d iz'kklfud vf/kdkjh

Jh th-ih- feJk] baVjehfM,V

futh lfpo
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vU; lwpuk,aW
Other Information

Awareness programme

An awareness programme on importance of
farmers’ varieties was organized at Madhavganj,
Hardoi on June 19, 2015. Dr. (Smt.) Anju Bala,
Hon’ble MP graced the occasion as the Chief Guest.
For hundred plants of 40 different mango varieties
conserved by the Malihabad farmers were
distributed among the students and growers.
Presiding over the function, Dr. S. Rajan, Director
talked about the importance of popularizing and
propagating local varieties and their impact on
nutritional status and income generation of rural
populace.

tkx:drk dk;ZØe

laLFkku us 19 twu] 2015 dks gjnksbZ fLFkr ek/koxat esa
fdlkuksa ds fdLeksa dh egRrk ij ,d tkx:drk
dk;ZØe dk vk;kstu fd;kA bl volj ij ekuuh;
lkaln MkW ¼Jherh½ vatw ckyk eq[; vfrfFk ds :Ik esa
mifLFkr FkhaA mUgksaus efygkckn ds fdlkuksa }kjk lajf{kr
dh x;h vke dh 40 fdLeksa ds 400 ikS/kks a dks
fdlkuksa@fo|kfFkZ;ksa esa forfjr fd;kA bl volj ij
laLFkku ds funs'kd MkW- 'kSysUnz jktu us LFkkuh; fdLeksa
dks yksdfiz; cukus ,oa mudk izpkj&izlkj djus dh
egRrk ij tksj fn;kA mUgksaus ;g Hkh dgk fd blls
iks"k.k dh fLFkfr esa lq/kkj vkrk gS rFkk xzkeh.k turk
dh vk; Hkh c<+rh gSA

17

vke fofo/krk izn'kZuh rFkk lgHkkfx;ksa ls ijLij
laokn

laLFkku us fnukad 21 ,oa 22 twu] 2015 dks y[kuÅ
fLFkr Ik;ZVu Hkou esa vke ds lqjf{kr mRiknu ,oa iDou
ij vke fofo/krk izn'kZuh rFkk lgHkkfx;ksa ls ijLij
laokn dk vk;kstu fd;kA blds lekiu volj ij
mRrj izns'k ds egkefge jkT;iky Jh jke ukbZd eq[;
vfrfFk ds :Ik esa mifLFkr FksA egkefge us vius
lacks/ku esa vke dh fu;kZr ek¡x vk/kkfjr [ksrh dks
izksRlkgu nsus ij cy fn;kA mUgksaus vke fofo/krk 'kks Hkh
ns[kk rFkk fdlkuksa dks vyx&vyx rjg dh vke dh

Mango diversity exhibition and
stakeholders’ interaction
The Institute organized a Mango diversity
exhibition and stakeholders’ interaction on safe
production and ripening of mango at Paryatan
Bhawan, Lunknow on June 21-22, 2015. Presiding
over the concluding day function, Hon’ble Governor
of Uttar Pradesh, Shri Ram Naik underlined the
need to promote cultivation of export demand
based cultivars of mango. Hon’ble Governor also
visited the mango diversity show. He gave away
the awards to mango growers for their efforts to
conserve more than 300 types of different mango

ekuuh; lkaln] MkW- ¼Jherh½ vatw ckyk }kjk d`"kd fdLeksa ds ikS/kksa dk forj.k
Distribution of Farmers' varieties by Hon'ble MP Dr. (Smt.) Anju Bala
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fdLeksa dks lajf{kr djus ds fy, ckxokuksa dks iqjLdr̀
fd;kA bl volj ij MkW- ,u- ds- d"̀.k dqekj] mi
egkfuns'kd ¼ckxokuh foKku½] Hkkjrh; df̀"k vuqla/kku
ifj"kn] us vke ds fu;kZr c<+kus gsrq mldh lqjf{kr ,oa
xq.koRrk;qDr mRiknu laca/kh fo"k;ksa ij O;k[;ku fn;kA

bl dk;ZØe dk mn~?kkVu 21 twu] 2015 dks mRrj
izns'k ljdkj ds ckxokuh ,oa [kkn~; izlaLdj.k ea=h] Jh
ikjl ukFk ;kno }kjk fd;k x;kA bl vke fofo/krk
izn'kZuh dks lSdM+ksa dh la[;k esa yksxksa us ns[kkA

varieties. On this occasion, Dr. N.K. Krishna Kumar,
DDG (Hort. Science), ICAR, New Delhi deliberated
on the issues concerning safe and quality production
of mango for boosting exports.

Earlier on June 21, 2015, Hon’ble Minister for
Horticulture and Food Processing, Government of
Uttar Pradesh, Shri Paras Nath Yadav inaugurated
the mango diversity exhibition. Citizens in large
number participated in the mango diversity show
and appreciated varietal diversity and different
products of mango.

fnYyh gkV esa vke egksRlo

laLFkku us fnYyh gkV esa fnYyh Ik;ZVu ,oa ;krk;kr
fodkl fuxe fyfeVsM }kjk vk;ksftr 27osa vke egksRlo
esa 3 ls 5 tqykbZ] 2015 rd fgLlk fy;kA bl dk;ZØe
dk mn~?kkVu fnYyh ds eq[;ea=kh] Jh vjfoUn dstjhoky
us fd;kA mUgksaus vius Hkze.k ds nkSjku vke izn'kZuh esa
:fp fn[kk;hA ckn esa laLFkku ds LVkWy dks lHkh LVkWyksa
esa izFke iqjLdkj iznku fd;k x;kA

ukl ifjlj esa vke izn'kZuh&lg&egksRlo

laLFkku us Hkkjrh; df̀"k vuqla/kku ifj"kn ds ukl
ifjlj esa vke izn'kZuh&lg&egksRlo dk vk;kstu
fnukad 4 tqykbZ] 2015 dks fd;kA MkW- ,l- v¸;Iiu]
lfpo] Ms;j rFkk egkfuns'kd] Hkkjrh; df̀"k vuqla/kku
ifj"kn] u;h fnYyh dh v/;{krk esa vk;ksftr bl
dk;ZØe dk mn ~?kkVu Mk W - ds-,e-,y- ikBd]
miegkfuns'kd ¼Ik'kq foKku½ }kjk fd;k x;kA bl vke
izn'kZuh ds nkSjku ukl ifjlj ds vkj-MCY;w-,- lnL;ksa
ds fy, vke [kkvks izfr;ksfxrk dk Hkh vk;kstu fd;k
x;kA

Mango festival at Dilli Haat
Institute participated in the 27th Mango Festival
organized by Delhi Tourism & Transportation
Development Corporation Ltd. at Dilli Haat,
Janakpuri, New Delhi during July 3-5, 2015. The
Mango Festival was inaugurated by Shri Arvind
Kejriwal, Chief Minister of Delhi. In Course of his
visit, he displayed keen interest in different mango
varieties. Institute’s stall was adjudged 1st amongst
all stalls.

Mango exhibition-cum-festival at NASC
complex
Institute organized a Mango exhibition-cum-festival
at NASC Complex, New Delhi on July 4, 2015. The
Secretary, DARE & Director General, ICAR, Dr. S.
Ayappan presided over the function. On this
occasion, Dr. K.M.L. Pathak, D.D.G. (Animal
Sciences), ICAR inaugurated the mango diversity
fair. The mango eating competition was organized
for RWC members of the NASC Complex.

mRrj izns'k ds egkefge jkT;iky] Jh jke ukbZd ,oa vU; y[kuÅ dh vke izn'kZuh ds volj ij
His Excellency, Governor of Uttar Pradesh and others during the Mango Diversity Show at Lucknow
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Swachha bharat mission
The Swachha Bharat Mission of the Government of
India is being vigorously pursued by the Institute.
The officers of the Institute not merely cleaned the
Institute’s premises periodically but they also took
up cleanliness drive in the adjacent schools,
panchayat bhawans and railway platforms. The
officers of the Institute also created awareness on
health & hygiene among school children of the
vicinity. Cleanliness drive even continued in school
of the adjacent areas.

LoPN Hkkjr vfHk;ku

Hkkjr ljdkj ds LoPN Hkkjr vfHk;ku dks laLFkku
vR;ar gh mRlkgiwoZd ykxw dj jgk gSA laLFkku ds
vf/kdkfj;ksa us u dsoy le;&le; ij laLFkku ds
rhuksa ifjljksa dh lQkbZ dh cfYd mUgksaus vkl&ikl ds
Ldwyksa] iapk;r Hkou rFkk efygkckn ,oa dkdksjh ds
jsyos IysVQkWeksZa dh Hkh lQkbZ dhA laLFkku ds vf/kdkfj;ksa
us vkl&ikl ds Ldwyksa ds cPpksa esa LokLF; ,oa LoPNrk
laca/kh tkx:drk iSnk dhA

fdlkuksa dh vke ds fdLeksa dk iathdj.k

laLFkku us efygkckn ds fdlkuksa ds vke dh 37 fdLeksa
dh igpku dh rFkk mudks ikS/k fdLe ,oa d`"kd
vf/kdkj laj{k.k izkf/kdj.k] u;h fnYyh esa iathdr̀
djok;kA 37 fdLeksa ls 21 fdLeksa dks efygkckn ds
fdlku leqnk; dh vksj ls vkosfnr fd;k x;k Fkk
tcfd 16 fdLeksa dks fdlkuksa us Lo;a gh izsf"kr fd;kA
bu fdLeksa dh igpku laLFkku }kjk 2013 esa dh x;h
FkhA bu fdLeksa dh vkWu lkbV Ml ijh{k.k 2014 esa
'kq: fd;k x;k rFkk ;g 2015 esa Hkh tkjh jgsA

Registration of farmers’ varieties
Institute facilitated identification of 37 farmers’
varieties from Malihabad, Uttar Pradesh registered
under PPV&FRA, New Delhi. Out of 37 varieties,
21 were applied by community from Malihabad
and 16 by individual farmers. These varieties
were identified by the ICAR-CISH, Lucknow in
2013. The On-Site DUS testing of these varieties was
initiated in the year 2014 which continued even in
2015.

ukl ifjlj esa vk;ksftr vke egksRlo ds volj ij fof'k"V vfrfFkx.k
Distinguished Digniatires during the NASC Mango Festival

LoPN Hkkjr vfHk;ku dk;ZØe
Swachha Bharat Mission Programme
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Tribal sub plan
Tribal farmers of some districts of Rajasthan and
Madhya Pradesh were trained under the Tribal Sub-
Plan. With the financial support available under
Tribal Sub-Plan of Government of India, efforts
were made by ICAR-CISH, Lucknow in
collaboration with KVKs under MPUAT, Udaipur,
RVSKVV, Gwalior and JNKVV, Jabalpur for
enhancing area expansion and productivity of
mango, guava and other subtropical fruits.
Endeavours were also made to strengthen the KVK
nurseries besides the creation of mother blocks for
KVKs in large quantities to meet the demands of
TSP areas.

Rajasthan: More than six thousand grafted plants
of different improved varieties of mango, guava,
bael and jamun were planted in the tribal belt of
Banswara and Dungarpur districts of Rajasthan
covering an area of 17.4ha in mango, 10ha in guava,
improved fruit varieties like Dashehari, Langra,
Amrapali, Mallika, Ambika and Arunika in mango;
Sardar, Allahabad Safeda, Lalit and Shweta in
guava, CISH B-2 in bael and J-37 in jamun were
planted in various orchards (31.4ha) benifiting more
than 100 farmers. A Training-cum-Kisan Gosthi on
harvesting, post harvest handling, ripening and
marketing of mangoes was organized for 163
farmers from Banswara and Dungarpur on June 8,
2015.

Madha Pradesh: Sensitization programmes for 350
farmers of different districts, viz., Sidhi, Shahdol,
Dindori, Umariya, Mandla, Seoni and Betul were
organized by the Institute. More than 4000 grafted
plants of different improved varieties of mango,
guava, aonla, bael and jamun were distributed to

tutkrh; mi;kstuk

jktLFkku rFkk e/;izns'k ds dqN ftyksa ds tutkrh;
d"̀kdksa dks tutkrh; mi ;kstuk ds vUrxZr izf'kf{kr
fd;k x;kA Hkkjr ljdkj ds tutkrh; mi;kstuk ds
varxZr miyC/k foRrh; leFkZu ds ifj.kkeLo:Ik laLFkku
us mn;iqj fLFkr ,e-ih-,-;w-Vh-] Xokfy;j ds vkj-oh-,l-
ds-fo-fo- rFkk tcyiqj ds ts-,u-ds-fo-fo- ds lkFk lg;ksx
dj vke] ve:n rFkk vU; miks".k Qyksa ds {ks= ds
foLrkj rFkk mRikndrk c<+kus ij tksj fn;kA df̀"k
foKku dsUnz dh ikS/k'kkykvksa dks etcwr djus ds vykok
xq.koRrk okys ikS/k lkexzh ds xq.ku gsrq ekr ̀[k.M rS;kj
djus dk Hkh iz;kl fd;k x;kA

jktLFkku % jktLFkku ds ckalokM+k ,oa Mqaxjiqj tutkrh;
ftyksa esa vke] ve:n] csy rFkk tkequ dh vyx&vyx
mUur fdLeksa ds 6000 ikS/k jksi.k lkexzh dks yxk;k
x;kA blesa ls 17-4 gsDV;j esa vke] 10 gsDVs;j esa
ve:n] 3 gsDVs;j esa csy rFkk 1 gsDVs;j esa tkequ
yxk;k x;kA n'kgjh] yaxM+k] vkezikyh] efYydk] vafcdk
rFkk v:fudk vke dh mUur fdLeksa ds chtw ikS/ks]
ljnkj] bykgkckn lQsnk] yfyr ,oa 'osrk uked ve:n
dh mUur fdLeksa] csy ds lh-vkbZ-,l-,p- ch&1 rFkk
ch&2 ,oa tkequ ds ts&37 fdLeksa dks fofHkUu ckxksa ¼31-
4 gsDVsvj½ esa yxk;k x;k ftlls 100 ls vf/kd
fdlkuksa dks ykHk gqvkA fnukad 8 twu] 2015 dks vke
dh rqM+kbZ] rqM+kbZ mijkUr j[k&j[kko] iDou rFkk foi.ku
ij ,d izf'k{k.k&lg&fdlku xks"Bh dk vk;kstu fd;k
x;k ftlesa ckalokM+k ,oa Mqaxjiqj ds 163 fdlku lfEefyr
gq,A

e/; izns'k % laLFkku us flf)] lgMksy] fnuMkSjh]
mejh;k] ekaMyk] lhvksuh rFkk csrwy ftyksa ds 350
fdlkuksa ds fy, laosnhdj.k dk;ZØe dk vk;kstu
fd;kA laLFkku us df̀"k ds ek/;e ls vke] ve:n]
vk¡oyk] csy rFkk tkequ dh fofHkUu mUur fdLeksa ds
4000 dYeh ikS/kksa dks fdlkuksa esa forfjr fd;kA fdlkuksa

tutkrh; mi;kstuk dk;ZØe
Tribal Sub-Plan Programme
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farmers through KVKs. Farmers were trained in
planting and after care of fruit plants. As a result,
mother blocks were established at KVKs for
multiplication of genuine planting materials.
Institute’s technologies, publications and products
were also displayed on this occasion.

World soil day
Institute celebrated the World Soil Day on
December 5, 2015 wherein 250 farmers from 20
villages residing in the vicinity of the Institute,
scientific and technical staff associated with Mera
Gaon Mera Gaurav participated in it. The
programme was organized in pursuance of the
International Year of Soils being celebrated across
the globe to raise awareness among the farming
community about the importance of soil health and
its implecations on crop productivity, ecosystem
stability as well as food security.
Dr. (Mrs.) Anju Bala, Hon’ble Member of Parliament
from Mishrikh was the chief guest of the
programme. Addressing the gathering, the chief

dks ikS/k yxkus rFkk mlds Ik'pkr mudk /;ku j[kus ds
ckjs esa izf'kf{kr Hkh fd;k x;kA blds ifj.kkeLo:Ik
df̀"k foKku dsUnzksa esa ekr[̀k.Mksa dks LFkkfir fd;k x;k
ftlls fd xq.koRrk okys ikS/k lkexzh dk xq.ku gks
ldsA bl volj ij laLFkku dh izkS|ksfxfd;ksa] izdk'kuksa
rFkk mRiknksa dks Hkh iznf'kZr fd;k x;kA

fo'o e`nk fnol

laLFkku }kjk 5 fnlacj] 2015 dks fo'o ènk fnol
euk;k x;kA blesa laLFkku ds vkl&ikl ds fgLlksa ds
20 xk¡o ds 250 fdlkuksa ,oa esjk xk¡o esjk xkSjo dk;ZØe
ls tqM+s oSKkfudksa ,oa rduhdh vf/kdkfj;ksa us fgLlk
fy;kA bl dk;ZØe dk vk;kstu varjkZ"Vªh; ènk o"kZ ds
ifjizs{; esa ènk LokLF; dh egRrk rFkk Qly mRikndrk]
ikfjfLFkfrdh fLFkjrk rFkk [kkn~; lqj{kk ls lacaf/kr
fdlkuksa esa tkx:drk QSykus ds fy, fd;k x;kA bl
dk;ZØe dh eq[; vfrfFk ds :i esa fefJd dh lkaln]
MkW- ¼Jherh½ vatw ckyk mifLFkr FkhaA MkW- 'kSysUnz jktu]
funs'kd us bl dk;ZØe dh v/;{krk dhA bl volj
ij gjnksbZ fLFkr eyoku ds iwoZ fo/kk;d Jh lrh'k oekZ
Hkh mifLFkr FksA

dk;ZØe dks lacksf/kr djrs gq, eq[; vfrfFk egksn;k us
LoLFk ènk dh mRikndrk rFkk ikfjfLFkfrdh ij iM+us
okys izHkko dh egRrk ij tksj fn;kA bl volj ij
fdlkuksa dks lacksf/kr djrs gq, MkW- 'kSysUnz jktu] funs'kd
us ènk LokLF; rFkk ykHkdkjh mRiknu izkIr djus ds
fy, mi;qDr iks"kd rRoksa dh egRrk ij tksj fn;kA bl
volj ij 250 fdlkuksa dks ènk LokLFk dkMZ ck¡Vs x;sA
laLFkku ds oSKkfudksa us fdlkuksa dh ènk LokLFk rFkk
Qy ,oa lfCt;ksa ds mRiknu laca/kh leL;kvksa dk
fujkdj.k Hkh fd;kA

iwoksZRrj {ks= laca/kh xfrfof/k;kWa
o"kZ 2015 ds nkSjku nf{k.k flfDde ds lne esa ve:n
ds yfyr ,oa 'osrk uked fdLeksa ds ekr[̀k.M LFkkfir

guest underlined the importance of healthy soils
for sustained productivity and ecosystem services.
In his address, Dr. Shailendra  Rajan, Director,
ICAR-CISH exhorted the farmers about the soil
health and proper use of nutrients for realizing the
profitable yield. Sil health cards (250) containing
vital data with reference to nutrient profile of the
soil collected from the selected villages were
distributed to identified farmers, On this occasion,
scientists of the Institute also interacted with the
farmers. Shri Satish Verma, Ex MLA, Mallawan,
Bilgram, Hardoi also graced the occasion.

NEH region
Mother block of guava varieties Lalit and Shweta
were established at Sadam, South Sikkim during

ekuuh; lkaln] MkW- ¼Jherh½ vatw ckyk }kjk e`nk LokLF; dkMZ dk forj.k
Distribution of Soil Health Card by Hon'ble MP, Dr. (Smt.) Anju Bala
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2015. A total of 3411 plants of Lalit, Shweta, Dhawal
and Lalima were distributed. Planting of the grafted
plants was executed in the month of September in
the presence of programme coordinator, two SMSs
of KVKs, South Sikkim. One hundred farmers were
given hands on training on establishment of guava
mother block at Sadam, South Sikkim during
September 3-4, 2015.

fd;s x,A blds varxZr yfyr] 'osrk] /koy rFkk
ykfyek uked fdLeksa ds ikS/kksa dks forfjr fd;k x;kA
bl dk;ZØe ds varxZr nf{k.k flfDde ds df̀"k foKku
dsUnzksa ds nks fo"k; fo'ks"kKksa ,oa ,d dk;ZØe leUo;
dh mifLFkfr esa flracj ekg esa ewyoàr ikS/kksa dk jksi.k
fd;k x;kA nf{k.k flfDde ds lne esa 100 fdlkuksa
dks 3 ls 4 flracj] 2015 rd ve:n ds ekr[̀k.Mksa dh
LFkkiuk ls lacaf/kr izf'k{k.k Hkh fn;k x;kA

Hindi Chetna Maas and other Hindi
activities
Institute Organized Hindi Chetna Maas from 14
September to 13 October, 2015. The Chetna Maas
began with Hindi Diwas Samaroh on September
14, 2015. On this occasion, Dr. Shailendra Rajan,
Director talked about the significance of Hindi in
the context of official language. He remarked that
Hindi has also served the role of lingua franca at
length in a multilingual country like India. During
the Chetna Maas, Hindi Debate, Nibandh, Hindi
Translation, Kavita Paath, etc. competitions were
organized for the officers and staff of the Institute.
The Chetna Maas concluded with the Hindi
Workshop and prize distribution ceremony.

fgUnh psruk ekl

laLFkku }kjk 14 flracj ls 13 vDVwcj] 2015 rd fgUnh
psruk ekl dk vk;kstu fd;k x;kA fgUnh psruk ekl
dk;ZØe dh ‘kq:vkr fgUnh fnol dk;ZØe ls dh x;h
gSA bl volj ij cksyrs gq, vius v/;{kh; lacks/ku esa
laLFkku ds funs’kd] MkW- ‘kSysUnz jktu us dgk fd la?k dh
jktHkk”kk ds :Ik esa fgUnh dh vlhe egRrk gSA mUgksaus vkxs
dgk fd fgUnh us cksypky dh Hkk”kk ds :Ik esa ns’k dh ,drk
,oa v[k.Mrk dks etcwr djus esa egRoiw.kZ Hkwfedk fuHkk;h
gSA fgUnh psruk ekl ds nkSjku fgUnh fuca/k] fgUnh okn&fookn]
vuqokn] dfork ikB vkfn izfr;ksfxrkvksa dk vk;kstu fd;k
x;kA fgUnh psruk ekl 2015 dk lekiu fgUnh dk;Z’kkyk
rFkk iqjLdkj forj.k lekjksg ds lkFk laiUu gqvkA fgUnh
psruk ekl dk lekiu fgUnh dk;Z”kkyk ,os iqjLdkj forj.k
lekjksg ds lkFk gqvkkA

iwoksZRrj jkT;ksa esaa laLFkku }kjk fodflr fdLeksa ds ekr`[k.M dh LFkkiuk
Establishment of Mother Block in NEH Region
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ekSle laca/kh vk¡dM+s
Meteorological Parameters

dsanzh; miks’.k cxkokuh laLFkku ¼lh-vkbZ-,l-,p½]
jgeku[ksM+k] y[kuÅ esa ntZ fd, x, vkSlr ekfld
ekSle laca/kh vk¡dM+s ¼vizSy 2015&ekpZ 2016½

Monthly average weather data for 2015-16 mango
fruiting season.

2015&16 ds nkSjku Qyr okys ekSle esa ekfld vkSlr ekSle vkadM+s] dqy o"kkZ 553-2 feyh ehVj
Total rainfall = 553.2 mm

 

eghuk Months Rkkieku ¼fMxzh 
lsfYl;l½ 

Temperature 
(0C) 

lkisf{kd vknzZrk 
¼%½ 

Relative 
Humidity (%) 

/kwi ds 
?k.Vs  

Bright 
Sunshine 

Hours 

iou osx 
Wind 

Velocity 

dqy o"kkZ 
Total 

Rainfall 

Lkexz 
ok"ihdj.k 

Pan 
Evaporation 

vf/kdre 
rkieku 
Tmax 

U;wure 
rkieku 
Tmin 

vf/kdr
e Max 

U;wure 
Min 

?kaVs hr fd-eh- 
izfr ?kaVk 

km/hr 

feeh 
mm 

feeh 
mm 

vizSy@April, 2015 34.0 17.9 73.4 33.9 7.3 3.7 41.8 5.5 

ebZ@May, 2015 39.8 22.2 63.3 32.5 9.1 2.7 18.0 7.3 

twu@June, 2015 36.7 25.1 70.9 42.5 8.2 4.3 71.2 7.9 

tqykbZ@July, 2015 33.3 25.1 83.1 65.5 5.9 4.0 246.2 5.4 

vxLr@August, 2015 33.3 24.9 84.3 65.4 5.8 2.7 136.2 5.2 

flracj@September, 2015 34.8 23.6 77.9 55.5 7.6 2.7 14.4 5.0 

vDVwcj@October, 2015 33.3 17.6 73.1 49.7 7.7 1.5 0.0 5.4 

uoacj@November, 2015 29.4 12.5 74.7 36.4 6.2 1.2 0.0 4.4 

fnlacj@December, 2015 22.9 6.3 86.8 47.4 5.3 1.4 7.0 2.7 

tuojh@January, 2016 22.2 5.3 86.2 47.6 5.3 1.3 18.4 2.9 

Qjojh@February, 2016 27.0 8.9 87.3 39.1 7.2 2.1 0.0 3.7 

ekpZ@March, 2016 32.9 13.5 88.3 28.4 7.7 2.7 0.0 4.8 

o"kZ 2015&16 ds nkSjku laLFkku ds ekSle foKkua lEcUèkh
osèk’kkyk esa ntZ fd;s x, —f"k&ekSle foKkua lEcUèkh
vkadM+ksa esa ns[kk x;k fd vkSlru&mPpre vkSj fuEure
ekfld rkieku Øe'k% 39-8 ,oa 22-2 ols- Øe'k% ebZ]
2015 ,oa tuojh] 2016 esa FkkA U;wure vkSlr ekfld
rkieku tuojh] 2016 esa 5-3 ols- ntZ fd;k x;k tcfd
U;wure vkSlr ekfld rkieku vfèkdre twu esa
¼25-1 ols-½ ntZ fd;k x;kA vkSlr vfèkdre lkis{k
vkæZrk dh Js.kh 63-3 ls 88-3 jgh tcfd  vkSlr
U;wure  lkis{k vkæZrk dh Js.kh 28-4 ls 65-5 fjd‚MZ dh
x;hA èkwi dh vofèk 5-3 ls 9-1 ?kaVs nt+Z dh x;h rFkk

The agro-meteorological observations recorded at
the Institute’s Meteorological Observatory during
the year 2015-16 recorded highest and lowest mean
monthly Tmax of 39.8 and 22.2 °C in the months of
May, 2015 and January, 2016, respectively. The
mean monthly Tmin of 5.3 °C was recorded in the
month of January, 2016 and highest in June-July
(25.1 °C) of 2015. A range of 63.3 to 88.3 per cent
maximum relative humidity (RH) and 28.4 to 65.5
per cent minimum RH was recorded. Bright sunshine
hour of 5.3 to 9.1 h and wind speed of 1.2 to 4.3
km/h were also observed during the period.

18
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bl vofèk ds nkSjku gok dh xfr 1-2 ls 4-3 fdyksehVj
çfr ?kaVk ntZ dh x;hA xeÊ ds eghus  esa twu  rFkk ebZ]
2015 dh vofèk ds nkSjku mPp iSu ok"ihdj.k ewY;
¼7-9 ls 7-3 feeh çfr fnu½ ns[kk x;kA bldh rqyuk esa
fnlacj rFkk tuojh] 2016 ds nkSjku 'kjn _rq esa
¼2-7 ls 2-9 feeh çfr fnu½ ns[kk x;kA dqy o"kkZ 553-
2 feeh ntZ dh x;hA ekSle dh lokZfèkd o"kkZ tqykbZ
2015 esa ¼246-2 feeh½ ntZ dh x;hA blds i'pkr
vxLr  esa 136-2 rFkk twu esa 71-2 feeh o"kkZ Øe'k% gqbZA
fnlacj 2015 rFkk tuojh 2016 ds nkSjku csekSleh
ckfj'k 7-0 rFkk 18-4 feehA

o"kZ ds nkSjku ekSle lacafèkr vkadM+ksa ds vuqlkj] —f"k
lykg ds vkèkkj ij fdlkuksa dks dhV ,oa jksxksa dks
fu;af=r djus dh lykg nh x;hA

Summer months had witnessed higher pan
evaporation values (7.9 and 7.3 mm per day) during
June and May of 2015 as compared to winter months
(2.7 and 2.9 mm per day) of December and January,
2016. The site had received a cumulative rainfall of
553.2 mm. Wide variations of rainfall were inferred
during the period. Season’s highest rainfall (246.2
mm) was recorded in July followed by 136.2 and
71.2 mm during August and June, respectively.
Unseasonal rainfall of 7.0 and 18.4 mm  during
December, 2015 and January, 2016 was recorded,
respectively. Based on the weather data, agro-
advisories along with the control measures of pests
and diseases were issued to the growers during
the year.
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