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Preface

‘ N 2 e are delighted to present the annual report of the year 2015-16 of ICAR- Central
Institute for Subtropical Horticulture, Lucknow. At present, the country is reeling

under the problem of low productivity in the sphere of subtropical fruits with mango being
the most affected major crop. The farmers are constrained with the declining profitability,

depleting water availability, smaller and non-viable land holdings, emergence of newer

pests and diseases as well as post harvest losses in view of the emerging scenario of

weather dynamics. Such a scenario had indubitably hurled more challenges before

subtropical horticulture besides demanding novel technological innovations.

In addition widely grown cultivars Lalit and Shweta, Institute has reached released Dhawal which produces 20 per
cent higher yield than that of the popular cultivar Allahabad Safeda. Another variety, Lalima has attractive
crimson coloured fruit with considerably better shelf life. The Institute has identified two mango rootstocks viz.,
ML-6 and ML-2 which are salt tolerant and comparable with 13-1. Mango genomics studies unravelled more than
3000 SSRs transcript sequences and 21 colouring genes from Amrapali and Chausa. Genetic system has been
developed in guava. The Institute has developed management practices for major pests and diseases of subtropical
fruit crops. However, wilt in mango and guava, shoulder browning in mango are some of the burgeoning issues
which require sincere attention. Incidence of foliar diseases such as mildew, blight, leaf spot and pests like hopper,
fruit fly, etc. may get altered due to changing climatic conditions. The business of subtropical fruit crops is
unorganized and less efficient as the losses in the entire supply chain from production to consumption are as high
as 18-25 per cent. The Institute is addressing the issue by linking farmers, buyers and sellers through organization
of stakeholder/buyer-seller meets. Three technologies were commercialized by the Institute to promote
entrepreneurship during this period. The Institute has also undertaken skill development amongst the rural youth
though value addition and nursery production trainings. The Institute organized World Soil Day on December 5,
2015 wherein more than 250 farmers were given soil health cards. A number of trainings, exhibitions and
demonstrations were organized under TSP/NEH/PFDC on subtropical horticulture. Under Mera Gaon Mera
Gaurav programme, forty five villages, eleven gosthies were organized wherein more than 500 farmers
participated. Twenty-four scientists-farmer's interaction meets were conducted in different villages. The Institute
also established its Regional Research Station at Malda, West Bengal on February 28, 2016 after getting 70 acres
ofland from the West Bengal Government on 16 October, 2015.

I am exceedingly grateful to Hon'ble Secretary (DARE) & Director General, Indian Council of Agriculture
Research, New Delhi and Deputy Director General (Horticulture Science Division), New Delhi for their guidance
and support without which it was virtually impossible to meet the raison de'tre. In the end, my sincere thanks to the

all the scientists as well as members of the publication committee for their help in this endeavor.
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Place: Lucknow W
Date: 30-06-2016

(SHAILENDRA RAJAN)
Director
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3 & ST-gal Bl I fayar & forw <o & fafa=
el 1 U3 fobar 1 | o1 @l 3fre UUfaeT (e
wel) Ud a1 @rel fhedl &l Sl fb gariad, SR Ay
TOTET Yo A1 & o A ISt AT 9 3FAT BT S
qrel) fr €, BT RN, BeAted 3 gafd fhar Tar vd
eI B AT AT | JAb &g AId], YR,
ITEcis SATH Ud BHeIC Bl qd-ieat] W TAT 3TH I&dT
DI AR IRTTT ST AT, T H Hebford
o T | T, Felaqias, TERiRISe Ud arIcHTS
ARRN B A B AT B! Bl rgailRie uRacd=
T4 98 WY & oy Heatfard faar 1am | |rd | d8a@x
IMH & ATHAT BT Y& SiF db | Fepford fbam S
BT 2 | AT Tl BT yafefa xSy v W
AT AT ST BT 8 | 9 2016 B SRIF 15 I FIOH
@ §IRT 14050 JEIIZB] UR 51546 Tl Pl B A
HIF T PR 208 HIPX Ul g8 | X8 e
FATSH ¥ 114 HHR UIg U1 8 Sil S ety # qoid
Tq MU I TR d1fds U8 Herdd @l faar fasar <
| S o, a9 Ud Soigatd YR e
Bl | IR 9l I<IF GhR Ul BT B Bl b qor,
TS, dIers, AIcTs der foda & ¥R, ISl & 9R, T
3 & fory foham w1 | 314 & =reli™ i & @ &1
ST AITDT |fed o velsiiadrse, fhArd,
Feldae Ud axicHias & foly HJedifded fohar i |
T AR, BT Iga Ufeld AIddar gRT & AT qeIr
3000 ¥ 37fIh UfTeRg ATddal &Y ggard @oF Y, o=
T, QYT.3TR. &R Hiad<g SURerd o | 3fvrfdes fageryor
PR B ol afcrd QUrTeel & SIUAY 3R RYAY
®T 9IS o 14T | CEviL i IR R
AT &= BT YATT S "R & fadrg & ford faar
YT 3R TUH.UAU). FAT 3. LU, AR & GANT A
a1 {6 e wferdl § v, Hofipd) SuRerd o |
FFHI T & 17 R SiF o fhrse oAss /
VAT ST HIAyor # IMfAe €, &7 ugdard ofH &l
q1 el a1 (3maredl R dran) got gfaferfi SRy
J & T | NN TA TR, fFI=d Th S e
IR g IS PR & | 1 o 28 fafi=T fre #
20 U110 .U.3TR BT ST SI.UA.Y & TR b T
& foru fopar Tam, B 18 NG wa.vg.3R. =7 94 28
M P fhel S1uAY. Vel fdar | sivad 1.5
Telld @ ggaE & @l 27 fafi vefla wrd g |
IO M [ quTdhy & SIRANCS qaT ek
qe #§ 9g dA @ v 12 s e foed @
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| Executive Summary

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.
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PR H TeTH B | $.3TR.UB. Ul Fbd URITHA AR |
AR &89 & ST ST 16 ST &l et &
faf g &xd 81 91 & B 9B qol Sell ITS,
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TRAT| 3F™E P & TN S {HEA IO gad ud
AT, S AR gIRT fadbfRad & A 8, &l I Bl
ArpIftd fpar | g T TH. A, ¥ Udr <eldr &
DI ™S H WRTH TTAMARE o7 9918 | gar 1 fb
SIIqe @) IoT8 9 | BIsaoHicd o | Udl dell & Pl
3R D A=Y YTl S W dler, ¥ orrdforyg, Td
. pfavierforyTg Ue & aif H o & | Shal ufaRieh
HeIdd @I ufcTdl 1 TH.UH. Uiy Ad § Hafeha e
o P Icdred a1 | udid & R/ 4 WA
RIS a7 UT 8T, T UIAT.eTR Ud AR gI_T
THIOT fham T | WRer ud uel @A fAuT gy
T O T faweryor fosar ar {59 udr g fob
IR W | Py Hfdd—-r e U IR F-T |
gRada 8 a2 | 3ffddl d I ST Suo
(55.10 fopuT UftT US) Ud e 2Mferah YapIfdds 3rdl @l
AT (490.13 AT UfcT U T[&T) AFAATHA ¥1.371S.U9.U.
T—33 ¥ Uil TRT | ST @ SfHTHA LTS T, S,
—37 ¥ A9ifd el ao (23 UTH) T ALIMS.UE.Nd
Si—42 (droRfEd) # waifte & (98.76 uforerd) uram
T |

bl Sdla-

AMHAT a9 & SRME TA.UD. + i, HIWR, H=iret v
IR (50 Hfcrera a7 SUAR + 50 Ufcrerd yoffa fvgara)
A IfHaH SUT (5.04 e U TICAR) W g8 off
HFD IUAR (2,50 ST U BFAR) BT AT H BB
3P off | HIUR HI AfTHTH ATAT (6.51 WULTH) TH
WD, + TR DI @Tg + Hrere, e, HIoR 7d IR
(a1 SU=R) # qAT RS gd HTHST @l sfferdd A=
AR AL S+ i, BIUR, IR (JaT SY=R) U U
Q. + fSid, SR, HAS, IR (H&T SU=R) H g9
DI TN | uferl # i, SUR Ud IR & 7131 | 94
IR §RT AMG SUAR BI AT H Iecl@- 19 ghg
Y Y | SR _H & 91T | fafa= siawadl | |
B AqHHA O B (TP S, TR
(TR RANTY) v f ' (WfR%H Afavgam) =
WA Bl SUeAT dgax grll Y| H & 9T H B

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 ]-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),
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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
arange of 6.55-12.56 kg/m’ 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 pmol 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 umol/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 freeliving 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.
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AM & T B B b T4 U, THICHSH
glavergeay a@Ts § urll Wi | A die (T
vefdaa)), I die (ST #wY) iR o
W qTell dIc (Tef) Alerd) & ATScIbI~gdT 3.
31s 3MeTRA SNTAY. aRPIS fawfaa fod T | foran
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SUTSICRT) AR & YAl Uers H ram 17 | 31
& RV Hict § |qaffdes sie RRbS G & a7 |
M BIc (v gefdTai) & IuRAfy ggarad | av
R Gl DI AT | Y DICT BT G, B A1,
JATH AT AR U & °ve] H FHRIHD Fae ]
AT | 3P AT MUfETd JMTedT I ABRHD Hde]
UTIT AT | FSTAT PIS B AfThaH AT 9.3 I 9.58 13
A 14 J AT & 9 <9 T | IR Bie B A
IR AfHTH ATUAM TAT G YD JG b He
AHRIHS Ud <IATH IMUTTS TEdr  AHRIAD Heel
grar AT| 9T H e dR @) SuRerfd 6 W 39 d
T & AL <l T | fored 1 et & faer aife
THa¥ ATIH 3R G TP 7@y | FHRIHAS el
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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
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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 °C 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 cerevisine @ 10°
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
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(33.0 pg/g) followed by Neelum (28.0 ng/g) and
thelowest in Kesar (2.4 ng/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/1 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
M]/ha with mean value of 9727 MJ/ha. It was found
that fertilizer application was the highest energy
consuming operation (3801 M]/ha) followed by
spraying (2036 M]/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 °C 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
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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 pg/g) in most
of the cultivars and accessions except NA-7, where
epicatechin was found maximum (around 7200 pg/
g). The lowest amount was recorded for p-coumaric
acid (around 80 - 400 pg/g) in all cultivars and
accessions except CISH A-31, where ellagic acid was
the least (around 200 ng/ 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 p-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,
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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 MOU s 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
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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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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,
RVSKVYV, 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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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.

11
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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. Itis 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
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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.
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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

e  Basic, strategic and applied research to enhance
sustainable productivity, quality and utilization
of subtropical horticultural crops.

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

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

Objectives

e Management of genetic resources of mandate
fruit crops.

e Crop improvement through breeding and
genetic engineering.

e 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.

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

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

Significant Achievements

Crop Improvement and Biotechnology

e  The Institute is conserving the world’s largest
germplasm collection of mango numbering 772
accessions.

e 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.

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

e Molecular characterization of 200 mango
cultivars indicated that the germplasm
accessions could be categorized into 3 broad
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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 °B) 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 ]-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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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, PP 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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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+1°C) 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 °C) for 5 minutes
depending upon maturity

Three temperature gradients for storage, viz.
12, 15 and 10 °C, 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 °C in 0.25 per cent
ventilated LDPE bags.

Pre-harvestsprays 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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and brined (salted) aonla segments were
optimized.

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

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

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

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

e 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.

e  Alow cost foldable ripening chamber has been
designed and developed. Evaluation for
different parameters is under progress.

e  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.

e 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.

e 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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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
customizingitas 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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% dI RAMT (as on 31.03.2016)

Staff Position
w8 gof [xgd LN Raa
SI. No. Category Sanctioned Filled Vacant
1. JIRYAYY. / RMP 1 1 =
2. IS / Scientific 48 43 5
3. T&iId / Technical 46 32 14
4. YRA® / Administrative 24 18 06
5 HIA FUIC FTH / Skilled Supporting Staff 44 30 14
%t / Total 163 124 39
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Financial set up
AL S A .U—D - 1d SUIY] qEETH] T, WEAMES, dETs

ICAR- CENTRAL INSTITUTE FOR SUBTROPICAL HORTICULTURE, LUCKNOW
(@@ #) ® in Lakhs)

% 9.
Sl.
N.

it & A
Name of the Head
LSl
Capital
g Works
@) 9f% Land

(@) 9a9 Building

1. SATAT 999 Office Building

2. AT a9 Residential Building

3. BIc &1 Minor Works

YU¥PY Equipment

AT GEfi®! Information Technology

QRIHTAd B J¥IP Ud Wi+ Library Books and

Journals

qrET Ud dded

Vehicles and Vessels

TRIE Livestock

IR AR fhaar

Furniture and Fixture

3A=g Others

% Usil &I Total Capital Expenditure
BT a9 (I97¥@) Grant in Aid Salaries
RIMUAT Y Establishment Charges

(e1) a9 Salaries

YT =Tt Establishment Charges

IS Wages

FHAIR 9 Overtime Allowance

(@) o= ©d 1A Loans & Advances

Dol RAMUAT Iy

Total Establishment Expences

BTl HHETI (15T) Grant in Aid General
U A9Iafed ™ Pension and Retirement
benefits

ITAT A« Travelling Allownaces

(31) BN MR TIHIARTT Al

Domestic TA/Transfer TA

(@) fa<er Ar=T w1 Foreign TA

fel ITAT AT Total Travelling Allowance
JTAI T gATAT @

Research & Operational Expenses
SIERGEIERCE

Research Expenses

@) g=TaT gy

Operational Expenses

@ JIEUE U GATAT I

Total Research and Operational Expenses
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AR FQISAT
Non Plan

1§ 2015-16 4 =y
B E Expenditure in

2015-16 2015-16
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
3.00 2.95
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
3.00 2.74
0.00 0.00
6.00 5.69

1315.00 1310.57

45.00 44.53
0.12 0.07
0.33 0.33

1360.45 1355.50

255.00 252.89
10.00 9.81
0.00 0.00
10.00 9.81
19.50 19.48
5.50 5.50

25.00 24.98

s BE
2015-16

0.00

145.00
0.00
0.00

80.00
5.00

15.00

0.00
0.00
5.00

0.00
250.00

0.00
0.00
0.00
0.00

0.00

0.00

7.50

0.00
7.50

16.50
11.00

27.50

IST-T
Plan

2015-16 ¥ @4
Expenditure in
2015-16

000

145.00
0.00
0.00

79.90
4.98

14.99

0.00
0.00
4.90

0.00
249.77

0.00
0.00
0.00
0.00

0.00

0.00

7.41

0.00
7.41

16.49
10.99

27 .48
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a;“ Nt & A AR FreT DIl
N. Name of the Head Non Plan Plan
e a3 2015-16.1? a@ SSBE 2015-16.1? al.u
Capital BE  Expenditure in 201516 Expenditure in
P 201516 201516 2015-16
4 U @ Administrative Expenses
(31) ST AT Infrastructure 50.00 49.97 35.00 35.00
@) TR
L 1.00 1.00 0.06 0.06
Communication
() AR AT IFRRTOT

Repairs and Maintenance
1. SUDNYT 918+ 3 Equipments, Vehicles and

17.50 17.47 3.01 298
Others
ii. AT ¥a- Office Building 10.56 10.56 0.00 0.00
iiii. SMTARAT 9 Residential Building 0.29 0.29 0.00 0.00
iv. @ PRI Minor Works 0.00 0.00 0.00 0.00
(D) 3= (3= A )

58.65 58.62 13.50 1342
Others (Excluding TA)
Gl WD & Total Administrative Expenses  138.00 137.91 51.57 51.46

5 fafdg =g Miscellaneous Expenses

(GT) 0.00 0.00 1.37 1.37
Human Resource Development
1) S R (IIR%, TR G GfjOftar | g 0.00 0.00 0.00

Items (Fellowship, Scholarship, etc.)
(¥) IR T YR Publicity and Extension 1.10 1.07 1.50 148
() sfafYr T8 vg—=a@ra

. 0.50 0.50 0.00 0.00

Guest House Maintenance
E. 3 fafder Other Miscellaneous 4.28 4.26 0.06 0.06
gl fafdy =g Total Miscellaneous Expenses 5.88 5.83 2.93 291
Bl IFFalT Heddl

qg =2 433. 43142 ! 2
Total Grant in Aid General 3388 3 8950 89.26
T RIS (7 SR LIRS ) Total 1794.33 1786.92 89.50 89.26
Revenue (Grant in Aid Salaries + General)
B TR ({Sf + <o)

. 1800.33 1792.61 339.50 339.03

Total Grant (Capital + Revnue)

¥ AU, &Y Tribal Sub Plan Expenditure
(a7) g PRI Minor works 1.00 0.00
() 3TgHITT FT Research Expenditure 4.00 3.56
(4) Tarerd @ Operational Expenditure 4.00 359
gl AL Y
> 9.00 7.15
Total TSP Expenses

< ] o i o 0.00 0.00
NEH Expenditure ' '

I gd (@ =9 + <) Grand Total 1800.33 1792.61 348.50 346.18
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at ST AT
Plan Scheme Deposit
. Schemes
w4, 9 o oin|
Sl. No. Head Hod IRITSHTN DY Bl R _" ol Expenditure
> > DI =T
E dit
Total No. of Projects xpenditure  Total .No. of
Projects
1 > . T : 16.37 1.53
Expenditure under Capital
URITAS &3 Administrative
2 3.29
Expenses
I A
3 66.85 71.20

Research Expenses

AT AT /AR TS Y
4  Institutional 3.98
Charges/Overhead Charges

17 86.51 28 76.71
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3 A ol&g Target 76.43
C| gifta
Realization
1. B IS 24.97
Farm Produce
2, Saaral @l faa 0.28
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3. pTeA] / v} Bl BT At 0.44
Sale of Publication/Tender
4. e B Aol / e B 2.98
Guest House Charges/ License fees
3 Tf3eTor / AeAlg | M 9.90
Income from Training/Consultancy
6. EERIGPIESEECIN 2.84
Electric and Water Charges
7. gRas = 6.38
Transport Charges
8. TCAIB e B/ 2RET B 0.43
Application Fees/ Testing Fees
9. AN T MR W U @t e 11.15
Interest & Recoveries from Loans &Advances
10. TSR, / ThSIIR. | o 17.16
Interests on STDRs / FDRs
1. fafag 3.94
Miscellaneous
T 80.47

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

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

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.

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.

Dr. Raghubir Singh, Assistant Chief Technical
Officer granted merit promotion to the post
of Chief Technical Officer w.e.f. 01.07.2013.
Shri Sanjay Kumar, Assistant Chief Technical
Officer granted merit promotion to the post
of Chief Technical Officer w.e.f. 01.01.2014.
Shri Abhay Dikshit, Assistant Chief Technical
Officer granted merit promotion to the post
of Chief Technical Officer w.e.f. 01.07.2014.
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.

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

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

promoted to the post of Senior Clerk on
15.09.2015.
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5. Shri Gyani Prasad Mishra, Private Secretary
was granted IlIrd 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 we.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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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. ShriMohd. Salim, Skilled Support Staff expired
on 13.03.2016.
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| Crop Improvement and Biotechnology

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.
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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 F, stones were
obtained from 18 cross combinations made during
2015 (Table 2).

qiferdr 1. 99 2016 & <IN fHAT TAT HebRoT
Table 1. Hybridization carried out during 2016

. 4. DY GIdIo_T

Sl. No. Cross Combinations

1. q¥ENl x g1 / Dashehari x Vanraj

2. SN x Ml Uefdh=d / Dashehari x Tommy Atkins
3. TR x A / Dashehari x Sensation

4. ST x A9/ Amrapali x Sensation

5. IfF gt x e vefdh=d / Ambika x Tommy Atkins
6. 3HUTAl x SeIdl / Amrapali x Elaichi

7. JEUTeT x €M1 Uefd=d / Amrapali x Tommy Atkins
8. e x el vefh=d / Neelum x Tommy Atkins

9. ™ x A9 / Neelum x Sensation

10. FTeIRT x A9 / Bangalora x Sensation

11. START x TH vefe— / Bangalora x Tommy Atkins
12.  SfHUTell x YATA—2 / Amrapali x ML-2

13.  3fHUTell x THUG—6,/ Amrapali x ML-6

14.  13-1x TAU-2 /13-1 x ML-2

15.  13-1 x TAT-6 /13-1 x ML-6

AT / Total

LR IR I

ORE FHR FIISTT W 114 Fbx U U<l g Sl fob
Uers H qeih v JIud R T R Jora,
4TI UG HIg Bq Soiddd UfcRIEdhar drell
fpem &1 faer fopar < 9 |

HHY Uil DT JRATH

TS, dIers, ACTs a1 f¥eld & R, T3¢l & R,
gt o1 & forg foam | sffds aard = fb
26 UfIRTd HHR Ul @& Hel 300 UM | SATGT Ud
19 fcrerd wall # HYoT gereiiel 31 20 °fdads 4
STal gl 147 |

ggad 4k @ g HN f6A T wal I &

Number of panicles used Number of flowers crossed

2350 8736
2650 10027
1850 7071
2550 9923
600 1675
1400 5351
700 2259
650 2371
650 2200
150 515
350 850
50 190
50 194
25 95
25 89
14050 51546

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

hundred hybrid
seedlings were evaluated for fruit weight,

Four and twenty-nine
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.
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AIfADT 2. a9 2015 B SR BT A IU DR UlEl & HATHA B, YA
Table 2. Rearing of hybrid seedlings for evaluation from hybridization carried out during 2015

ggad a1 &N 5 ™ yra f& ™ S ogg
P HRT Gl dI G Bal & @& [ofedl BI

. . B GaTS
Sl. No. Cross Combinations

1. 3Iff®dT x 13-1 / Ambika x 13-1

2. 3ffgadr x Ml vefd=a / Ambika x Tommy Atkins

3. 3mHUTell x 13-1,/ Amrapali x 13-1

4. JHITl X gl / Amrapali x Elaichi

5.  3MMHUTell x |=AY / Amrapali x Sensation

6. 3AHUTC x SMI Uefdh=a / Amrapali x Tommy Atkins
7. <TIE X I8N/ Dashehari x Sensation

8. B x ¢RI Uefd=d / Dashehari x Tommy Atkins
9. TIB X IR/ Dashehari x Vanraj
10. SR x AEUTel / Elaichi x Amrapali
11. 9T 95862 x 13-1 /EC 95862 x 13-1
12.  T@Tx 13-1,/Goa x 13-1
13. o™ x I1fdT / Neelum x Ambika
14. o™ x eHY vefd~T / Neelum x Tommy Atkins
15. YgcM x 13-1 / Pahutan x 13-1
16.  f%efifumr x 13-1 / Philipino x 13-1
17.  f%elfisT x e gefh=d / Philipino x Tommy Atkins
18. ¥ x 13-1 /Starch x 13-1

1T / Total

Number of
panicles

used
200
200
200
1350
2250
2350
2660
1760
630
700
150
50
800
1100
300
150
50
100
15000

Number of Number of =T
flowers Fruits obtained Stones
crossed Germinated

499 - -
598 22 13
655 1 -
4560 18 15
7858 9 6
7743 65 51
9550 1 -
5698 5 4
2426 - -
1750 5 -
415 - -
107 - -
2496 14 6
3451 47 16
821 3 1
426 - -
146 - -
252 - -
49451 190 112

diferst 3. fafdrse oil ¢d srelddy dRSI 2 2016 A YA 19 GAIGIH

Table 3. Cross combinations attempted during 2016 for selected traits and abiotic parameters

EQLEGRINE

Cross Combination

TIEY x I9RIST / Dashehari x Vanraj

BN x TRl Yefb=d / Dashehari x Tommy Atkins
TIE x M / Dashehari x Sensation

JMHUTEAT x HAAL / Amrapali x Sensation

JAffgapT x Ml Uefd=d / Ambika x Tommy Atkins
JMHUTAl x STIdT / Amrapali % Elaichi

JrEUTel x M Uefh=d / Amrapali x Tommy Atkins
o™ x Y Yefdh=d / Neelum x Tommy Atkins
et x A / Neelum x Sensation

FTART x A= / Bangalora x Sensation

FTART x e vefb=a/ Bangalora x Tommy Atkins
JHUTeR! x THUA-2 / Amrapali x ML-2

JHUTAl x THUA-6 / Amrapali x ML-6

13-1 x AU -2 /13-1 x ML-2

13-1 x UHUT -6 /13-1 x ML-6

g+l

Q+C
dh

dh

MR
RB

SOy
WA

ol TqUH
AB MEF
+
+
+
+
+

Q+C= Bl BT T Td UTadT / Quality & Coloure of Fruits, RB= ERIE] el / Regular Bearing. AB= ITTBI m@?ﬂ/Abiotic Stress
(Salt induced), WA=9gd 3[Jdhel/ Wider Adaptability, MF= T[T T URRIIET / Malformation Resistance
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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 pmol 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
umol Trolox/100 g) whereas, Pairi recorded least
amount of total antioxidant activity (0.24 pumol
Trolox/100 g).

250 -
200 -
150 - !

100 -
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Total phenols (mg/100g)
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0 T T
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foet / Variety
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

fom 1. faf= s @) feen o o fera & fafqear
Fig. 1.

The variability of total phenols in different cultivars of mango
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B 2. 3mg &) (ARt et & Ec| IS Fig. 2. Total carotenoids in different cultivars of mango
e : Fig. 3. Total antioxidant activity in different cultivars of
ﬁaa.maﬁﬁfﬁmmﬁ?@a Teadise mango
R 4. ama @1 A= feel 4 ga wdas Fig. 4. Total Flavonoids in different cultivars of mango
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pRICHTE W 2.2-8.9 T Ui 100 I fsemr

EIRIBNEIN

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 pmol Trolox/100 g and
total carotenoids varied between 2.2 to 8.9 mg/100
g of peel.
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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).

A B

e mERe=Re- BT

c D

fRra 5. STEEI—THUHIAR YISHR BT I

Fig. 5. Validation of EST-SSR primers

(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)

Number of SSRs

Dinucleotide

Hexanucleotide

Tetranucleotide | )
9%

Pentanucleotide

Trinucleotide

= 6. faftr=1 Rfie ergy auf &1 faazoer
Fig. 6. Distribution to different repeat type classes
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Fig. 7.
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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).

200 bp

faa 8. TU% 1 U% U UG 1 AR gRT RIT 415
BT N AR, Trelifbd o=
PCR amplification of F. mangiferae using

AF1FAFIR (Lane 1, 2, 3) and RD3F-RD3R (Lane 4,
5,6).1,2,4,5: MMD and Lane 3, 6: Control.

Fig. 8.

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, differentisoforms
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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Fig. 9. Expression of genes involved in fruit peel colour in different mango varieties

fBa® @ 37 =g «féra Siial & sifraafa
fagayor

W13ve, W4V, V.3V, VB3V, .Ul UF.
TUT3IN. I TU.0% ol fb foseta! & <7 & affafora
g oY T STt 397 & AT Bl fHeAt (e,
3ifS@T @R < vefpw) # aifde urlt Y| 3+
ST @1 eTfeafad swHer: T, Wiet (Ta—4257) TeIm
& (QmEuTel g 9 W) e @ fvEr 7 fafie
w0 F g T, S fh DY wT § 596 T T
UG H AfFAferd 89 BT ST B |

faftr=1 "ewul & Af¥eafea &1 e
Tt e § arardE RigT 7 msarRy @
fafr= Tewul &1 fiafed R 3 <vifar § &,
arAD RHIF—1 T A1l RHAF—3 DI oI d
T Riga—2 aifde fhamsficl giar 8| wafd,
AdlcThlH  ATgHHX 'ﬁf AdlAhld IgHHERST—1 d
ATADTT IMSATIRGI—3 T B fhareie grdr &
AT dTeTdh[d IATSHMHNGI—2, dTeldh[d JATSHHNGT—4
d dicdhld  JATgHMHNSI—6 EI%T g("l"ll ff i [

AMgARSI—5 A fhamsfiar g & (R 10) |

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).
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Fig. 10. Relative expression among isoforms of chalcone synthase and chalcone isomerase

W N v g IR fase g1 3ma A fafagar
&1 fagayor

WA TATAIR. REd T S ol IR g
TAISTd IMABR 7 | M & 28 fafd=1 foswl # 20
1Y T .UH.3TR. BT SUANT SLUA.Y & TReATtharer
& forg far mr| R 18 WUITE.0E.8R A
T 28 M B fHE HT SATAY UReAIfthaed
T | Sfird 1.5 Tellel &1 ugen & e 27 fafd=
UfereT ured 8Y 1 18 H ¥ 7 ALG.UE.UHSR 7 13
Tellel T & 1T gedl dvs Ugd by | 9
SIHICTS U & 31ead | ALWSITAY. & SMTafRid
fafderar & Aecaqel R @1 uar =er | I fafderar
FAbih 3R S fafderdr &1 f9=1a1 0.07—0.32 3R
0.34—0.95, ¥R URIT TAT| HAHR FaABID 3R
favies 2Ifdd 0.04—2.14 3R 0.07—1.71, HHAT: B 7
T O Y| A TH.GEAR. "I & v 3R
fafaer am Siiersy # qowidd & forg Sugad &
3R YTl & A1 AT fafderdr § &4 sfaR
g | aRemm Fad <d § & a1 oW fFEl (gia
IR fRHATR) o= s § gdfie Jag §
9Tq Y | 37 STHICRY & |93 fafdedr & fageryor
¥ fos @ da o8 sfax (4o ufoem) <=1 (o
11) |

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 distantin terms of genetic relatedness from other
cultivars. Analysis of overall diversity of mango
genotypes revealed small (40%) intra-species
diversity (Fig. 11).

MiCHSS
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Fig. 11. Dendogram showing genetic diversity amongst mango genotypes

9g9 oI 3 & diel @ whic gRT ygarm  Identifying mango plantlets (zygotic or
N nucellar) using SCoT

31Tl-:[ . e Twelve different ScoT markers were used to

e gl & 4g B B fog 12 AT wpre distinguish zygotic vs nucellar plant in the

fore o1 SYART fohar waT| U R’Iﬁ«lﬂ? g & polyembryonic mango cultivar Bappakai while

§9 YT P H G © gor < e o monoembryonic cultivar Dashehari was taken as
zygotic control. Out of 12 SCoT primers used, SCoT-

el Yo g @ LS ERE ® w7 H for 1, SCoT-2 and SCoT-74 were able to distinguish
TRAT| THIC 1, 2 TG 74 Fogdh I8 WE R § WeTH  between zygotic and nucellar plants of Bappakai

R T (R 12)) (Fig. 12).

Scot74

fora 12. Tb1e gRT 39 & ulel &) ugAE
Fig. 12. Mango plantlet identification using SCoT
(D= TIT&NI / Dashehari, MP = HIq qUThS / Mother Bappakai, ABCD = Eﬁ\_rL e / Seedling plants)
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ERFs regulate the expression of target genes in

SIR.UB. URNelM Hdhd URITAT AT H YA &3 ethylene signal transduction pathway by binding
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@ e @ @l Expression analysis of ERF 7, ERF 20, ERF 50, ERF
A T < %ﬂ ECGWW 7, ECGWW 20, ECGW 70 and ERF 83, expansin and expansinla 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“ and EFla 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 14 was down-regulated at jelly seed stage
(Fig. 13).

2.00+ Expansin 9.00 Expansin
U1 msdays m7d Jolyseed  1.50 ! T
ays ays ally see ; ¢ 6.004
1.004
D.Sﬂj 3.004
0.001 | | 1 0.00 7 ] a—.
000 Err7 ERFZ0 ERFS0 ERFTD ERFA3 Sdays  7days  Jelyseed 5days  7days  Jelly seed
s 13. SaRuw ud yewdfa SiF &1 siftraafad fagaiyor

Fig. 13. Expression analysis of ERF and Expansin gene
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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 umol 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 pmol 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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pmol 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).

o 14. avree Y fowr gaa (A) vd drfedr (B) &1 alebrdor
Fig. 14. Release of guava varieties Dhawal (A) and Lalima (B)
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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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Fig. 15. SNP detection in guava
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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
HgCl, for 8 minutes and inoculated on MS medium
fortified with BAP at 4 mg/1 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/1 + IAA 0.1 mg/1 + NAA 0.5 mg/
1 induced green friable callus in 70 per cent leafy

explant (Fig. 17).
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Fig. 17. Callus induction from leaf of wilt resistant hybrid rootstock

qdiar (@ R&T 99T vel.)
g1 o=l gfid &1 faera

i @ e qar S @ 940 w1id Yol
D TIRFIRTT cgAwh~T fad die IieH
SIF 8, ¥ ddfha fhar a1 e hevawy 43
wefed gy firer | 39 Uil 9 ol 4 WA= RIS
S U g, R RN wd Wt gry
g frar mr| et sfies gad € & 99
gfererd Had=1 FHar 39 del # <@ | aw
AT DI WS & qAGET <) T |

frrar 18. vfid & urerfie gxrof+i dien’ vd SHaer fifisk v Wf~gT grr fagaiyor

L M 1

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.
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Fig. 18. Generation of primary transgenic of papaya and molecular confirmation through PCR and sequencing
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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 (g ) of infected leaves
increased slightly at early stage (2-3 week) of
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Fig. 19. Comparative SEM analysis of controlled healthy papaya leaf (A) with leaf curl disease infected papaya leaf (G)
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infection, but decreased from the 4™ 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).
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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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attributes revealed that highest fruit weight was in
CISH J-37 (23.0 g). CISH ]-576 (4.30 cm) produced
the maximum fruitlength, 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 ]-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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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
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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).

45



M e yfcrdes 2015-16

M ATETRT B dqh

TIE) M B A H fAfy= oid: Bdoll Jer
AT BT Dl IITHY AT DT 3Mchol= T 7T |
S Bl H 9 B A Bl ol B (THIITT

0 Basin

Rinterspace

Zn stock {kgiha)
=

10 em 10-20 & 20-30 e 3040 em 40-50 cm 5060 cm

Soil depth fom)

O Basin
= Interspace

40-50 cmi

Wi stoek {kaiha)

10-20 cm

0-10cm 20-30 cm

30-40 cm

Sall depth (cm)

5060 cm

Fe stock (kgha)

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
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Fig. 20. Micronutrient stock in mango cv. Mallika
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like fern (Nephrolepis tuberosa), shatavari (Asparagus
racemosus) and guinea grass (Panicum maximunm)
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),
(Coriandrum sativum), ajowain
(Trachyspermum ammi) and other crops like ginger,

coriander

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 °B, 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 ET, 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 ET_ 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/m? of water were recorded in drip fertigated
treatments while control plot had 9.28 kg/m? 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. 25 x 25 m, 2.5 x 5.0 m and 5.0 x 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 ug TPF/g/hr and
448, 553, 873 mg fluorescin/kg/hr, respectively, in
three densities. Soils in widely spaced planting
showed higher enzymatic activity.
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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
%Brix) 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.

DAv. fruit wt. (g)
BFruit yield (Kg /tree)
BTSS (0Brix)

400 -

300 A

200 -

100 -

Yield and fruit quality

B Total carotenoids (mg/100g)

4 5 6 7

Treatments

faa 24. a1 @) Afeddr gafd ¥ wa &) SUS G il R A= $df e $1Ye &1 yve
Fig. 24. Response of different organic inputs on yield and fruit quality of mango cv. Mallika
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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 (10° 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).

=

Beforespray 3DAS TDAS

15DAS 10 DAS 25DAS
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Fig. 25. Mean mango hopper population in experimental trees before and after spray
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Microbial analysis of on farm produced
organic inputs

Panchgavya contained highest number of bacterial
population (62.5 x 10°® cfu/ml) followed by
biodynamic liquid pesticides (22.73 x 10° cfu/ml).
Actinomycetes population was very high in
biodynamic liquid pesticide (137 x 10° cfu/ml).
Biodynamic liquid pesticide recorded very high
Pseudomonas populations (3.28 x 10° cfu/ml) which
were gram negative bacteria. Jivamrita recorded
very high Rhizobium population (75.1 x 10°cfu/ml).
Cow pat pit contained highest number of bacterial
(16.68 x 10°cfu/ g), fungi (8.33 x 10°cfu/ g), Rhizobium
(310.0 x 10°cfu/g) and Azospirillum (224 x 10°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 3" week of March,
2016. This is in contrast to the last year, where the
fruit set continued up to 3** 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 1* week of February and continued up to
2" week of March. Whereas, late flowering
continued up to 2"- 3 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
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Table 4. Occurrence of different phenological stages during different months in Dashehari
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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 pmol 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 umol/g/min)
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Fig. 26. Activity of RUBP carboxylase in different
mango cultivars at different phenological

stages

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 Langrain ‘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

53



M i gfeqas 2015-16

(50 ufcrerd) @ gwE AdHR (35 ufcrerd) 13—1 #
UTg TS | 4 FIgd Areiehal R TH.UH.STTE. | SfferdaH
FH (30 gfarera) urg e e # U8 80 ufrerd
off S |l off | AR T, d1 3R R{eT Bl
T3 davral & Wk W fafe= fossr #
JTAM TR TAT| 9l AUl & WR W
FARIMGA U BB HH & AT (260 H 0716
T /9m ann YR) SEfd FARIftha 6 § B
W dgeld T8l g3 (0.205 | 0.157 fHUT /UM
TS 9R) Hol®y FARIthe U /&1 rgard 1
BB BH AT TAT (3.41 H 19.47) | BTl Ho
FARIb T H DIg Sool@-1I HHI el UTs Ts Ay
Y A AU &fT & &N B The B A U |
foel 13—1 IR TaPR H HH I FARIhd
ReRAT FaPich & FRF—TRI del, U 3R 1 FARI el
TR AU & 2 S WR ddb gAdH TEId T
T |

9g9ofig W A FeaRIfbea gfadifta &,
HI¥ G99 U9 IRYAMYT wrel faaera afspaar
H gRad+

M FI A= gyl f& 4 =1 ydR @1
JAAUIT I H FARIhel UfTaid R (T4
/U%.UH.) BT 3ifdhed fhar 1ar| uh.dl. / Uh.gH.
P WR W GHI Ud AqUdl B WR b AR
A ead & e 9Sra Ui AT | SAGerdT
I o B 2 JaE H B Wal, WTE, R,
JUIHTS qAT qae Al § THAL /UHh.GH. H A
HCd 0.82—0.78 ¥ 0.65—0.55 T Widid (il
BIeTd & AUl b qRadeh, TapN A 13—1 H
®Is A geam@ (0.80—0.75) &l f¥etT | Bietife
AU B R DI 2 I I 9™ A AFHRN AT
FHdb Td 4 T Tb geM A 13—1 H UHAL
/THTH § doil W BT 3ms o fob 30 o7 & 0.85
T 0.65 BT T | 39 fbdl § Bl /TH.UH I Ui
gfierd BHl Haiitid Geadhd H Us TS g9d
AT AFBN | AT 13—1 H gAaH (13.33 Ufera)
Ug TS| FARIbA & WX qAT 9eli & IR
gfererd # #equt A < TS | o Bl / U
TH U DI Aq0T TG & dod GLel¥D aF DI
wIfdd @t wiasgarft o= @ forg swawre favar <
|l & | 3 a1 fafdeyr foedi § Faorar gama o
& 30 AT § 9 &1 HFI 260—1000 ATSHT IH

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 ng/cm?. Among the varieties, 13-
1 contained higher (575.55 ng/cm?) wax content in

control and there was marginal increase (630.5-
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690.5 ng/cm) in its content with increasing salinity
level. On the other hand, Nakkare had less wax
content (265.68 ng/cm?) before treatment and
increased sharply nearly four folds (1000.80 pg/cm?)
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 x 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 x 5
matrix, by considering residual (e;) as normally
distributed with mean zero and variance 62,
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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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 6x6, 3x6 and
2x1m, respectively. The soil organic carbon content
was higher at the top 0-10 cm soil depth and
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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/
cm’® 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/cm’® 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 2x1 m,
followed by 5.4 and 5.19 mg/ha in 555 and 210
plants/ha with a spacing of 6x6 and 3x6 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 °Cin 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
conditions

open

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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Fig. 27. Variations in SOC stock in the orchard of guava cv. Lalit

S0C stock (Mg/ha)

10-20 cm

0-10 gm 20-3) em

Soil depths (cm)

63
6.1 1
59
5.7
55
537

51

SOC stock (Mpha)

459
49 4 =

47

45

1o 333

Plant population/ba

faa 28. IWwa B YT SATEEIE AHIT & 90T B Y&l 4 PEAFH ST ST AVSR
Fig. 28. SOC stocks in the orchard of guava cv. Allahabad Safeda
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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 °Brix) 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).
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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.

faa 20. AW @) Ul @ ard ARSI Pie B I, U IR TP
Fig. 29. Different life stages of Lepidopteran (Nolidae) feeding on mango
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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).

fom 30. vt Alaw & Y iR T dic
Fig. 30. Larvae and adult of A. molus
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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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Fig. 31. Blast data of A. molus in BOLD database
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Fig. 32. Endoparasitoid from mealybug

Coccinellid predators

The population of coccinellid predators was
observed in mango orchard during 10-13" 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).

aifa®t 6. dladiFfers wwell @l @ g@n
Table 6. Population of Coccinellid predators
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gafa Number of adult beetles per tree (Log value)

Species 10d1 H«ITE 1191 g<rE 12d1 g« 1391 |wlE
10th SMW 11th SMW 12th SMW 13th SMW

i J 1.95 2.71 3.30 3.37

C. septempunctata

50 TRl 161 2.20 240 195

M. sexmaculata

U & 0.00 1.39 0.69 0.69

C. transversalis

4
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Number of adults (Log value)
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Meteorological standard week
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Fig. 33. Coccinellid species complex at
experimental farm
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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).

arfeTaT 7. 3T & IR TR YHUIGT) DI

Table 7. Mango flower visitors

9 / Order el / Family It / Species
gISHAICRT / Hymenoptera UfISl / Apidae 6
1€l / Vespidae 2
STEaATIUel / Xylocopidae 2
3T / Unidentified 3
&< / Diptera IRMBE! / Syrphidae 4
TIRTST / Muscidae 3
WRPIBATS] / Sarcophagidae 2
HATHIRS! / Calliphoridae 3
3T / Unidentified 4
PIfTATERT / Coleoptera BIRIeTS! / Coccinalidae 5
T / Total 34
450 7 3.501
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9 350 1 E 3.00
2 3.00 - = 250 e
'E 2,50 - o e
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% 150 1 - o =
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Fig. 34. Pollinators’ diversity in mango orchard
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Fig. 35. Diurnal variation in pollinator’s abundance

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 35" SMW. The population of
species I. clypealis was observed only during
flowering period up to 17" SMW and then the
population decreased (Fig. 36).
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faa 36. WA & EAMEST Y8 W T DI B YTl d F&aT
Fig. 36. Species composition of hopper at ICAR-CISH experimental farm during 2015-16
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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 2" standard week and continued up
to 48" standard week. The average number of
hoppers per panicle ranged from 0.23 - 12.04.
However, the hopper populations observed
between 38-52" and 1-10" 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 5" standard
week and continued up to 26" 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'"
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Fig. 37. Population dynamics of mango hopper, thrips and mealybug
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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
standard week and continued up to 39" standard
week. The average number of thrips per panicle
ranged from 0.06 - 4.94. The thrips population was
not observed during 40-52™ and 1-5" standard
weeks (Fig. 37). The maximum number of thrips
observed during 20-21* 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 13" standard meteorological
weeks (SMW) to 24" SMW during 2013. In 2014,
thrips population was observed from 15" SMW to
28" SMW. During the year 2015, thrips occurrence
was found from 16™ to 28" 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
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Fig. 38. Population dynamics of mango thrips in Lucknow during different years
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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 34" 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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Fig. 39. Population of fruit flies on mango
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Table 8. Dynamics of mango inflorescence midge
(Superscripts are Duncan subset for alpha = 0.05)

W / SMW g&IY Yfaerd / Incidence (%)
4th 0.02°
5th 0.46°
61 0.65"
7 0.12%
gth 0.58%
gth 0.51%
10" 0.87%
Ik K
12t 0.82%4
13t 0.75%
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Mango inflorescence midge

Incidence of mango inflorescence midge started
from February 1st week (0.02%) and reached its
peak (1.11%) by 2" 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 20" to 49" SMW (Fig. 42). Peak
infestation (11.9 webs/tree) was recorded during
36" SMW. The leaf webber infestation was
positively correlated with minimum relative
humidity (r = 0.405**).

Mﬁ/\/\/\lm

NNNBMISI6T8H 0313233343530 37 3839404147 43 44 454647 48 49
SMW

[
N A

Number of webs per tree

(== R S L ]

o 42. STl e yHiy &1 wr«rfed faavor
Fig. 42. Weekly incidence of mango leaf webber

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 1x10° 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/1 was
tested against different sized larvae of mango leaf
webber under laboratory conditions. The chemical
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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,
41-60in 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 51** SMW with 14.6 infested shoots per plant
(Fig. 43).
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Fig. 43. Incidence of guava shoot borer in ICAR-CISH, Rehmankhera experimental farm
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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 31
standard week (Fig. 40).
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Fig. 40. Population of fruit flies on guava
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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 17" to 46™ meteorological weeks (Fig. 41).
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Fig. 41. Seasonal abundance of fruit fly in guava orchard
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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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Fig. 44. Wilted guava tree and infection of root-knot nematodes in roots of same tree
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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 Qaimgan;j (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

I 45. SHOUE 3™ @) Ulg Ud Shol yHIfad el @ srel & s ufeer T & oeqor

Fig. 45. Wilted guava grafts and symptoms of root-knot nematodes infection in roots of wilted grafts
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Fig. 46. Symptoms of infection in roots of wilted grafts
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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

e "N 4
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Fig. 47. Perineal pattern of Meloidogyne
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Fig. 48. Nematode isolated from brinjal root were PCR amplified using nematode specific primer
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Fig. 49. PCR amplification of lysate from single Meloidogyne second stage juvenile
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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 45" SMW i.e., first
fortnight of November 2015 (Fig. 50).
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Fig. 50. Prevalence and severity of anthracnose in fixed plots
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Fig. 51. Prevalence and severity of blossom blight in fixed
plots

Prevalence and severity of blossom blight

Initial symptoms of blossom blight were observed
on emerging panicles during 6" 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 11" SMW.

Prevalence and severity of Powdery mildew

Peak disease incidence (27.5%) and severity (PDI
18.2) was recorded during 12" 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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Fig. 52. Incidence and severity of powdery mildew in fixed
plots
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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 3™ 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,
Shahjahanpur, Sitapur, Sultanpur and Unnao

Raebareli, Rampur,
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 °C. 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).




faa 53. vhE & AR (WAMSTETT—H Th—1—4) YaIs IR 39D mﬁﬁﬁ’lﬁ%m 3R ey |
Fig. 53. Photographs of CISH-CF-1-4 isolates, its aleurio conidia and asco spores
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100,AY2E2373.1 (Caraooystis imbriats Mango Oman)
7 AYSE2%7 1 Cersboysts imirat Mango Oman)

3 e AY157954.1 Ceratonystis imbrata Mango Brazi)

CF1 (Cerabeystis imbnats Mango CISH India)

AF%5804. 1 (Caapeystis imbriata Mang OMAN)
AY352380.1 (Ceratocystis fmbriats Mango Oman)
AYHELIE.1 (Caratocystis manginecans Mango Oman)

g.{kﬁt-llaﬂ (Ceracystis manginecans Mango Oman)
AYSE3385. 1 (Ceratooystis manginecans Mango Oman)

T

_Er— KCAB398T 1 (Carabeystis imtriata Mango laly)

AFISH8T.1 (Ceratocysts fmbrista Evcalyptis grandis South Afica)
AF3%68308.1 (Cemtooystis mbaiata Eucalypuus grandis South Atica)

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 ClustallX
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.

AY1T7238 1 (Ceratocystis papilata cofles South Afica)

faa 54. RReIRRew & Yfaadicss fiaddl @1 wigarefes g

Fig. 54. Phylogenetic comparisons of the nucleotide sequences of Ceratocystis
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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
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Fig. 55. Difenoconazole treated and
untreated fruits
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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).

difersT 8. YTl Hics b1 yde
Table 8. Management of sooty mould through spray schedules

EQUER| fos®@ qd A1 @ TiRar fosHa & 1 A SURIA fos®E & 4 urE IWId
Schedules PDI Before spray PDI 1 Month after spray PDI 4 Month after spray
(07.11.2015) (30.12.2015) (31.03.2016)
1 17.8 9.0 13.0
2 14.6 10.2 12.8
3 14.0 104 13.0
4 11.8 7.8 13.0
Control 11.6 12.2 16.0
CD 005 21 1.5 1.7
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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
area of whole leaf = bw area (L)

A
Al

area of all white pixel of leaf excluding
black pixel of damaged area)

EEK Orwre

fora 56. AU 3 (A1), ¥ BT (Hew) sifow wrRT (SRY)
Fig. 56. Infected colour (left), grey image (Mid) and threshold and filtered image (right)
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Post Harvest Management
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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 9* day of storage
under ambient conditions (34+2 °C 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 (T)),
(T), (T,) @ 10° cells/ml for 10 minutes and control
(T,) where fruits were dip treated with water and
stored under ambient conditions (34+2 °C and 85-
90% RH). The CPLW was highestin T, (12.87%) on
the 10" day of storage. The total carotenoids content
was highest in T, (7.22 mg/100 g) on the 10" day of
storage. The antioxidant content estimated by
FRAP was maximum in T, (4602.22 umole Trolox/ g
on the 10" day of storage. Per cent inhibition of
antioxidants / free radicals estimated by DPPH
was maximum in T, (76.47%) on the 10" day of
storage. The spoilage of the fruit was minimum in
T, (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 °C and 85-90% RH). The CPLW was 16.73 per
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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 9" 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 9" 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
M]/ha), (1702 M]J/ha),
transportation (1035 MJ/ha) and harvesting (496.05
M]J/ha) for mango production in 2015.

tillage operation

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 1i)
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
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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 °B 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
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conditions at 37 °C. 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 pg/g) of
mangiferin followed by Neelum (28.0 ug/g), while
the lowest amount (2.4 pg/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 °B 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




Hae! el § DUATE. & W gRRfET by
T T 39T SUATE. ared AT (7.4) A D

(7.9) TR T |

foda® 3R ocll 4 o9 AT IURT b
for uworrgw SAIRa — g&u Sfia Aeaerar
BIE I

afafhar \a8 UG &1 ST #RS A B
TSl & HBUHTSRIRT TR & T QIHTe ScaTe
@ forq sumell &1 srae fhar T&T| e @
TSl BT ATH—TATgS & Dided d RSIRIT
DR H FHRBISS bl T | AT 9.14 fTer
I3 BT IATed 40 S FES TIHH, 5.
5 YL.U=., 2 Ufierd Ui dcd IR 8.0+10° HILUH.Z,
ufer el HavHisie &1 8 99¢ dd  Jfargdr
FHoeR o R 3 B 1| ™A H1a 10
o1 I g W AT & Aigal § IR—4N gig
8%, 3R AfdaH 950 Ufierd g9l IedTa
T fohar 1T | SR & 10 AT & 919 3
Icared ReR 81 T | 19 hHenthe fageyor &
U el & b IuTfed sfedhied § gUAIA 98
gfoera fAfza & (o= 57) |

Reducng Sugar (%)

i YA Tempersiae{“C)

Annual Report 2015-16

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 a-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. a-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 10°cfu/mL for 8

days under anaerobic culture conditions (Fig. 57).

Reducing Sugar (%)
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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 40°B sugar solution,
30°C and at pH 4.5. The isolate was found to be
heatlabile, 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 30-60°B. 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 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).
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Residues of quinalphosin mango fruit
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Fig. First-order exponential curves of dissipation of quinalphos residues in mango
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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
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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
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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.
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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 °B, titratable acidity of 0.74
per cent and ascorbic acid content of 238.65 mg/
100 g while control had TSS of 12.4 °B, 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 9" day of storage at 1042
°C and 85-90% RH. Ascorbic acid content was
maximum 248.94 mg /100 g in Saccharomyces cerevisiae

on 9" 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 °C,
methyl jasmonate (0.01%) and control (normal tap
water) for 3 minutes by dipping method, followed
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by storage at 5+2 °C 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 °C and methyl
jasmonate (0.01%), respectively. TSS was 12.2 and
13.73 °B in fruits treated with hot water at 45 °C
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 45°C, 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

&9
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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 centyield of supari was obtained with minimum
drying time (5%2 hour) by cabinet drying technique,
followed by freeze (9% 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.
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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.
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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
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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 pg/g) in most of the
cultivars and accessions except NA-7, where

epicatechin was found maximum (around 7200 pg/
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g). The lowest amount was recorded for p-coumaric
acid (around 80 - 400 pg/g) in all cultivars and
accessions except CISH A-31, where ellagic acid was
the least (around 200 pg/g).

Biochemical profiling of aonla juice during

storage

Seven polyphenols viz. gallic acid, chlorogenic acid,
catechin, epicatechin, caffeic acid, ellagic acid and
fi-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 p-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
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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 °B total soluble solids, 4.1 per cent acidity, 17.8
mg/100 g ascorbic acid, 1.43 per cent polyphenols,
5.75mg/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 °B 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.
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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 °C 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 (T,) 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).
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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 10° 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 10*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.
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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
°B 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.
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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.
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| 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™ as reported
by the farmers. Fruits were sold @ Rs. 10-12 kg™.
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™.

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™.

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.




P 4. PRIBH
Sl. No. Programme

1.

10.

1.

12.

13.

IR fhar ST iR
Y-8l | 2015
National Kisan Gosthi &

Exhibition Horti-Sangam-2015

AT
Venue
T e Mfoer, fSER

Gandhi Maidan Motihari,
Bihar

SIS JY AT & Siiid BN a9 @, qiarsT,

Tf3eToT BRI

Training Programme under
Tribal Subplan

BICIATH 2015
Horti-Sangam 2015
SICICIRCRE|
Mango Show
CARRCERE]
Agri-Exhibition

A g § & idTa ufreroy
HRIHH

Training Programme under
TSP

A v § & idTa ufreroy
EARE

Training Programme under
TSP

A g § & 3idra ufreroy
HRIHH

Training Programme under
TSP

A v § & 3idra ufreroy
HIHH

Training Programme under
TSP

A g § & 3idra ufreroy
HRIHH

Training Programme under
TSP

A v § & 3idra ufreroy
HRIHH

Training Programme under
TSP

A g § & 3idra ufreroy
HRIHH

Training Programme under
TSP

o e
Kisan Mela

Krishi Vigyan Kendra,
Banswada, Rajasthan

IRE!, BN 9N, IIRETS
Barhi, Hazaribagh, Jharkhand

Swarup Nagar, Kanpur

RIS AfER), fIEr
Piparakothi Motihari, Bihar

B fIe o=, B (HY)

Krishi Vigyan Kendra,
Shahdol (MP)

BN fag &= SARAT (@W)

Krishi Vigyan Kendra, Umaria

(MP)

BN fag o, R (A9)

Krishi Vigyan Kendra, Sidhi
(MP)

R, S/t (| W)

Shirajpur, Didauri (MP)

PN a5 b, deel  (|H)
Krishi Vigyan Kendra,
Mandala (MP)

B foge o=, R (A7)

Krishi Vigyan Kendra,
Shivani (MP)

TRER, 97, (A7)

Gorakhpur, Baitul (MP)

Krishi Vigyan Kendra,
Dhaura, Unnao
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ATATSTH

Organizer

National Horticulture Board,
Gurgaon

AU TA.T. 3R
HERTOT ¥a9 Sy va o fa.

fa, SeagR

ICAR-CISH and MPA&TT,
Udaipur

NHB, Gurgaon

I AISAT Feld, YR

National Media Club, Kanpur

1.3 U1 37 7.7
[KERED

ICAR-CISH, Lucknow
ARG U~ M T,

[KEREY

ICAR-CISH, Lucknow

AU .3 T T,
[KEREY

ICAR-CISH, Lucknow

AU .37 .0,
[KEREY

ICAR-CISH, Lucknow

AU .3 T T,
[KEREY

ICAR-CISH, Lucknow

BN fag &=, deen (AY)

Krishi Vigyan Kendra,
Mandala (MP)

A Tava—Td sdi®,
HUSAT

CISH-Krishi Vigyan Kendra,
Shivani (MP)

AamE vagd. vd S fasm
b, 9l (19)

Krishi Vigyan Kendra,
Dhaura, Unnao

3rafer
Period

10—12 3T, 2015
10-12 April, 2015

08 S, 2015
08 June, 2015

27—28 [, 2015
27-28 June, 2015

14 TS, 2015

14 July, 2015
20—21 3T, 2015
20-21 Augus, 2015

2 RydeR, 2015

2 September, 2015

2 fydeR, 2015
2 September, 2015

04 RydeR, 2015
04 September, 2015

06 s, 2015
04 September, 2015

06 fcsR, 2015,
6 September, 2015

07 fideR, 2015
07 September, 2015

08 f¥csR, 2015
08 September, 2015

04 TdeR, 2015
08 September, 2015

101



M i gfeqas 2015-16

15.

16.

17.

18.

19.

20.

DRIHH
e va fpar Ao Ta
AT

During Scientist-Farmers
Interaction Meet &
Exhibition

forar M

Kisan Gosthi

Hfqar |red gl
7th Science Expo

ST TR Bl T Feoll
AT

State Fruit, Flower &
vegetable Show

féar Mt v gee
During Farmers Gosthi &
Exhibition

B I=MT e
Krishi Unnati Mela

B IRTETT Tar
Agri - Horti Expo

AT

Tred Bld, HifeN, fIER
Town Hall Motihari, Bihar

AEHE TR AIgdan],
IS

Mohammadnagar
Talukedari, Lucknow

RSC, Aliganj, Lucknow
XSTa, RIS,

rajphawan, Lucknow

HTHAJI—ARAI T
AR, faEr

ICAR-IISR, Regional Station,
Motipur

foreeht

ICAR-IARI, New Delhi

V5E, sTraT (SH)

Saifai, Etawah (UP)

ITATSTh

BN Td HYD BT FATHY

Ministry of Agriculture &
farmers Welfare, Govt of
India, New Delhi

HIGIU.— ¥ ME TH.T,
AGTH
ICAR-CISH, Lucknow

RSC, Aliganj
SEIERCRCIE RS
e, aas
Horticulture and Food

Processing Directorate,
Lucknow

B Ud HYD BTl HATN,
WRE WK, 7§ feeed!
Ministry of Agriculture &

Farmers Welfare, Govt of
India, New Delhi

SN Td HYP BT HATH,
9RA WP, T3 el
Ministry of Agriculture &

Farmers Welfare, Govt of
India, New Delhi

B Ud HYD BT HATN,
WRE WPR, 7§ feeed!
Ministry of Agriculture &

Farmers Welfare, Govt of
India, New Delhi

gf¥1&ror AfSId / Training Organized

3t
Title

3 P Wi

Mango Cultivation

AW Bell BT qa dig 9o

High Density Planting in Subtropical

Fruits

PID ST

Sponsor

AT, EHMES], BION], TGS
SEMA, Rehmankhera, Lucknow

I, ATRID, TERTSS
Atma, Nasik, Maharashtra

JUTT Bl BT IUTeH, GReT Ta JSTs

RENER ICIRE

areAr, RaH, figr

ATMA, Siwan, Bihar

Production, Protection and Post
Harvest Technologies in Subtropical

Fruits

AT Bl Bl Sifdd W

Organic Cultivation of Subtropical

Crops

Horticulture Department,
Shillong, Meghalaya

3rafer

29 fewR, 2015
29 December, 2015

29 fed@R, 2015
29 December, 2015

5—9 HRAN], 2016
5-9 February, 2016
27—28 RN, 2016

27-28 February,
2016

04 AT, 2016
04 March, 2016

19—21 9, 2016
19-21 March, 2016

28—29 HTH, 2016
28-29 March, 2016

Jrafer RiERIR]
Duration Stakeholder
05—09 ISR, 2015 35 fsar
05-09 October, 2015 35 Farmers
08—10 f&HeR, 2015 23 fam
08-10 December, 2015 23 Farmers
08—12 ISR, 2015 20 fm
08-12 October, 2015 20 Farmers
29 AT ¥ 02 3 07 foar
29 March To 02 April 07 Farmers
2016
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EX I LED LIpIcEd Jrqfer wEarf

Y. Title Sponsor Duration Stakeholder
SL

No.

ST SUAIST & Jfaiia ufdreror
Training under Tribal Sub-plan

| 3E A TAR—H AL TATT, TS
JURT gdE IEIYR Rerd THILS & |edIT 4
Marketing and Post ICAR-CISH, Lucknow in collaboration
Harvest Management of with MPUAT, Udaipur, Rajasthan
Mango

M & TOTa ITed Ud

SIS

Mango for quality

production and benefit

6. 3 3R 3%e Pl Wl & Heg U b vEsid, AR, NifE,

5. M & fAuvE vd gere JIEART 3R §RYR &

163 ST e
163 Tribal Farmers of
Banswara and
Dungarpur, Rajasthan

08 S, 2015
08 June, 2015

02, 04, 06, 07 TG 08 350 3 JAfeP ST

7 ORI (Tehfaasin) SRR, Hetel, Rya T 9qat ot & RidaR, 2015 foar
7 Trainings of Mango and 07 %Y fasm ®wi B AEANT A I 02, 04, 06, 07 & 08 More than 350 Tribal
Guava cultivation (One  SUIST JRTAT A, TRITS September, 2015 Farmers
day) 07 KVKs of MP in collaboration with
ICAR-CISH, Lucknow
gfreror
Training
7. U Bal B I WA HA—FAD TA BN JIART GRET  25-26 TS, 2015 18 BT 1D
Improved Cultivation of I, AN TR, hETS 25-26 May, 2015 18 Graduate Farmers
Subtropical Fruits Agri-Clinic and Agricultural Training
Institute, Gomtinagar, Lucknow
8. U Bal B I TNl N Felifep T BN Faard ulkeor  18—19 RidaR, 2015 34 Il
Improved Cultivation of R, M TR, T, 18-19 September, 2015 34 Entreprenuers
Subtropical Fruits Agri-Clinic and Agricultural Training
Institute, Gomtinagar, Lucknow
9. U Bal B I TNl R Tl T BN Jawrd ufkeror  20-30 SHAR), 2016 35 BN FIdd
Improved Cultivation of TR, A TR, TS 29-30 January, 2016 35 Krishi Graduates
Subtropical Fruits Agri-Clinic and Agricultural Training

Institute, Gomtinagar, Lucknow

yggiq

FIE H u8E 999 & SR fha & fafis
FHEI DI 3MM, 3Fwa T4 AGAT & Uiell & oA
P ITH YUl BT Uaei= fhar |

faeR & a4 foTet 3 aveR, AR vd yedl vifg
H 23—24 TEATS, 2015 T MH & SNOIGRT gl
gt fove™ &1 v fasar |

M B JoTg & o7y HT BT & IUANT T
SR gRT 3MH DI GhH B Al &7 a9 |
TGS, B ATBIETG, i B SIIAYR, TR Trdl
H fPAM1 & e 39 @ DIt O™ T, A,
3T BT SHST TG STl Dic BT =0T |

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.

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.

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.

Demonstration on management of mealy bug,
hopper, wilt and leaf webber in mango at
village Jagatapur, Belgraha of Malihabad block
of Lucknow.
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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.




5

yfreror Imafora

I A e U & qrrar SrfSrwRal &
1T "Hre wiic Weaed Samld BR dheld 3%
gUdC U%e 3 H fa9 R 16 ¥ 19 STHa, 2016
TH UfNETor BRIHH BT AT fhaT |

<. e T, Jrege, eIs SURTT Yaerd W o
04 IS, 2015 Pl I=TG, 8RT BdLD. TAT 07
Selg 2015 I ¥org e Big fqen qfer, ¢k,
I=Td H 60 Al @& foly S ¥ Hegafela
Sare fawy oR gfdreror &1 ot foar |

ST, Nfermr T = 3 | 4 9, 2016 T STl Aram
gICDd Pl A B Q@ BT THEHRYT 997 W a1 37
BT URIEToT U fohar |

S 3R, U XM, YT el = g7 T4 faeel
ERT AU eI Bvs & A1.3N.UB. HRIHH B
TR & w9 | Sifde Wdl fovg ) aféfhac
BT BT AT fhaT |

gf3¥rerer gferarfrar

ST, AR &, I = 91,31 U~ ARGAY
XN U9 U T BR e Haelel SiiHad
TUE P FHTHT TR Thol il TANRIUIET
g9, T3 facetl H ARSI 31 H 6 ¥ 26 S, 2015
BT 9T fora |

S1. T &, vcerarol, W d=id + 28 RdaR |
3 SR 2015 TP BaxIda d U305 ULUA.TH |
e FETforc! Rived AFoie TS $ev-d Jfifse
T W AS.TAIN. /M. 17025—2005 WX
AT UfieTor BRI § e form |

Sl Jewr, d9ie 7 Kfehd Tsad R
SIdlohd geRIE< 39 THlhedRk Rd S
JMS.UTAIMRRME, 5 facell § 19 THa) A 8
WRARI, 2016 H AT foram|

ST, UIUTTeS 99, J=1+ep o 28 Radar | 18 STy,
2015 TH Hilcd & SNTcTDIC Rerd IrTdr fasi=

Annual Report 2015-16

IECISKICEREEDES
| 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

105



M i gfeqas 2015-16

favafdemery & daraea™ § Rt Rerd armar
AR # “AeeRe RIS ShIfUT Rived Tus &AMy
MfhedoR AooTi< $9 BlchoaRd HI” TR

AT 21 T IMcAawTet e # e o |

Sl. TR TGP, dSMd = 15 I 24 RAdeR, 2015
TP D1 FaT AU ST WA B A@TS
Rerd &=y rgda™ o= H Ao <9 ey
TfIETI] BRIhH USdNS Sh-Idd Bk JRANHSTI
UUg Ao 3iT% Wl Ahdcs ey ¥ fawr
foram |

G Sl A=TS T ARG I —RAT 2T
FRTATT FRITH, ST ¥ UIheel sfcaHe Uiefor
12 H$ ¥ 12 W 2015 H 9T fora |

<. arger e, I 9 02 ¥ 22 RideR 2015
TP HITel Rerd WRAT HaT fIei SRer H Sifore
TSI ATIS ISl U BiR §a T
HTe AFaag e 108 FAERIT FesHe o [auad
SfiddTel™ ¥ame # == fora |

A . ST, D A DRl Ul grrErl
TRRATH 7 13 A I 10 HS 2015 db AT U
ATE & SrfAfg=are ufdieror wrichw # fawar foran |

. TURR ITEHE, deMf=d 7 25 FdaR I 15 fagaR
2015 dd ATS.U.UH.IAR.ATS H ATIIford
IRTGTHRATCTT UUS 8IS SANIC SIHME Sal
TR fawares edwrel wae # v forar |
i W R a4, 9= =1 10 3 A 8
Hg 2015 T QERIGT e YR JaT Td ofd
TRETY GRIE H MR Ud AIE & i
gfreror # faear foram |

A @R YURF a4, d=1i+d = 11 93 4 12
AT 2015 b Tt Refd ARG AT
TEE Bt H T HEIH BT UThIAA YeaH<T
gf3reror urw fopa |

A Ao ST U, IID T 4 A 24 7 2016 Th
T faeell Rerd 9RATT Y AiRkg®Iy srgder

g H AT A< TSdrad 3 e Ihd
SHfea Tos ST ufderor # fewar form |

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. ]. Lenka, Scientist underwent three months’
professional attachment training at ICAR-
ITHR, 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.
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YRR Yd GHIA
| Awards & Recognitions

Awards

Dr. K. K. Srivastava was bestowed with the
2" 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.

e

Dr. A.K. Misra was conferred with the
fellowship of Uttar Pradesh Academy
of Agricultural Science, Lucknow during
the 3¢ 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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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 27" 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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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 wunder the
Chairmanship of Mr. Raghavendra Singh,
Drought
Additional Secretary, Govt. of India to visit

Central Commissioner and
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 25" 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 6%
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 4™ 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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Dr. Achal Singh was awarded the best poster
presentation at the 6™ 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
Managementin 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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9D Ud qgAI

| Linkages and Collaborations

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.

3rafer

Period

3.

P.I.

Siedl, gadLdiega, &Y d3re™, 9Rd G¥aR, T faeed
DAC, NCPAH, Ministry of Agriculture, GOI, New Delhi

1. BE—<h BlchedR BR UhBRITT JfeagoreH e RERd of U

BT (G1.Ow.SIA) |

Hi-tech horticulture for efficient utilization of resource through precision

farming (PFDC)

L ®. Rig wE 2002 A
Dr. VK. Singh 4 2014

May 2002 to
March 2014
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%.9.

S.No.

10.

11.

12.

13.

14.

TRaiw=T Aee
Project Title

.37
P.L

JATE, TA.1.0.3TS.¢H., 9%, I¥ Y23/ AMAAS, NBAIM, Mau, Uttar Pradesh

START B HM Ive (M TS HHd) TARH HATZSS—ATZH I HISUTS
JrAES BT e

Developing from Mango waste (Peel and Kernel) enzyme catalyzed-microbe
mediated processes for biofuels

A, 98 faet / D.B.T., New Delhi

STATAT IMTH AT STCTE 3TH HIT |
Development of National Database on mango.

1. “fifersm w3
Dr. Neelima Garg

Sf. U, ol
Dr. S. Rajan

18 A varr. Acafe 1 aRIISAT, T f&eel ICAR Networking Projects, New Delhi

degd Yiotde ATH gafed $7 B (adiarn) |
Network project on transgenic in crops (Papaya).

qegd YIotde ATH STASad §9 BT (B SHAIaad 31h J30) |
Network project on transgenic in crops (Functional genomics of mango).

SToagard grudt dA9uic yUvs g/ SHRRIARSYE 3 giidedar
SATATS THIH |

Intellectual property management and transfer/commercialization of agriculture
technology scheme.

A HdCdd AT qEHIgfode dasiA< §9 gIfdPhoay HT BR g7
gos Us garfdfe |

National network on Micronutrient management in horticultural crops for
enhancing yields and quality.

Hifdgn REd wew™ 3= IR 39 Acdd qIs |

Consortium research platform on borer in network mode.

degd Yltae 3AT9 ATHS Bfcheax |
Network project on organic horticulture.

SIYUYA JATH THIHHA] ATh [ AT UUS IRIA HTTAMT Bl aR
Aefid BR ATHHRERTT fies of da=s LM 1% sHRS<T HIw I+
39 sfsar|

Evaluation of Efficacy of Zinc Metalosate and Boron Metalosate Foliar
Supplements for Maximizing Yield through Balanced Nutrition of important
Crops grown in India.

ST gy firsr

Dr. Maneesh
Mishra

EIRCIECIEE NS
EINEES

Dr. (Mrs.) Anju
Bajpai

1. UH. oA
Dr. S. Rajan

ST. DART HAR
Dr. Kailash Kumar

SIRRISECI
Dr. Gundappa

. IR, T. I
Dr. R. A. Ram
ST, TE. @, I
Dr. S. K. Shukla

JrSTHT YiUTH 39 dcdsd dAls (A M.uamR), Th) fae
Outreach Programme in Network Mode (ICAR), New Delhi

AT YU 3fF A9THe 3ife AfhT Uve of9 elfidheoavd &I
SU—gRIASHAT : H M BTUR

Outreach programme on Management of sucking pests on horticultural crops.
Sub Project : Mango hopper

ST, ITATS
JMAHAR  TH.

Dr. Balaji Rajkumar
M.

NN s Th.aRT, H F3T0d, ARG AXDR, T faeedl
PPV & FRA, Ministry of Agriculture, Government of India, New Delhi

SR FeEa e tvs ufeT BRIfdy R S0 <ReT 59 #mM
(Fsfrovr sfs®m), vamar (Hifsga wqrorer vd.) vs = (efi= agafia) |

Developing national repository and creating facilities for DUS testing in Mango

(Mangifera indica), Guava (Psidium guajava) and Litchi (Litchi chinesis).

HIFETZI I 3T 3fTaelT R3S BR STAUT SH e MsS d%~ |
Characterization of Aonla Varieties for developing DUS testing guidelines.

IATSIA AT SH SHHIUSH 3ITF 9 |
Validation of DUS descriptors of Bael.

Sf. U, ol
Dr. S. Rajan

1. 3I7E UTU=LY
Dr. D. Pandey
1. 3I7E UTUSY
Dr. D. Pandey
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April 2008
Onwards
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2014 to 2017
2014 & 2017
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2015-2017

2009—2017
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2010—2015
June 2010-
2015

2012—2016
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gRater e d).31ms.
Project Title P.I.

STTHT 3P ARBIASIHS SRPUSH v T X TMgs dig~] BR S U &. [Kig
olg | Dr. A. K. Singh
Development of morphological descriptors and DUS test guidelines for jamun.

A S e Bk HIT B | Sl el Ao
National DUS centre for mango crops. Dr. Shailendra

Rajan

Avqa sFRefea s gargdc Refifade wfiewear (FFspr)
National Initiative on Climate Resilient Agriculture (NICRA)
ST T A9 39 BRE—URT SRR UUS ST g1 HT 3fex  ©f. . &, gl
FoIgHe a1 RAATRAT | Dr. P.K. Shukla

Understanding the changes in host-pest interactions and dynamics in mango
under climate change scenario.

IS FATIRAT BeTedloll Us Ursfdefdfe offts #1139 Reu=d ¢ <R=R S, Ud. e
U8 AR 54 | Dr. S. Rajan
Understanding flowering phenology and productivity of mango in response to

temperature and moisture stress.

SUPR, I@1% / UPCAR, Lucknow

BT, TIIYYA YUS Bl 3T Telle oI Be (37elPrivd SRR
BCNTHIZCIV <iF.) STHITOH | qUsy
Collection, evaluation and conservation of elite jackfruit (Artocarpus Dr. G. Pandey

heterophyllus Lam.) gerplasm (s).

ALEH. AL U—% ARYUL, g f&eell /ICAR-ERP, New Delhi
AT RIS MM T e el v vitafer Rieciearer (Rifeerst - I, st
FHICY]) UUS 3CH HOTHT | Dr. Gundappa

Bio-ecology of mango shoot gall psylla, Apsylla cistellata Buckton (Psyllidae:
Hemiptera) and its management.

SAdTHE AP $hided HoTHe Tevilvl e fdee SRS om% #T Sf. 99T |HAR

Development of effective management strategies against wilt disease of mango. I
Dr. P.K. Shukla

3rafer

Period

2012—2016

2012—2016

IR

November
2011-2017

2012—2017

2014—2017

2016 ¥ 2019

2016 ¥ 2019

BT, HASTAYT U8 DheaeIgole A SRARIT! i dAoldes Bed Sl dud Ad
[0S Joilcded UU8 TR & Awllg YU ATdhe SIS 3i1h Hed T Dr. Dipak Nayak
Jolicded g Al ST |

Collection, conservation and characterization of diversity of selected fruits &

vegetables and explore the supply and market demand of fruits and vegetables
in North Bengal

T8 M LIAR— 3 sfvsan pisiiecs Rud e 3l Bew, 73 el
ICAR-AIl India Coordinated Research Project on Fruits, New Delhi

1 UfdefadT &if Uik BIaRe dld 3iT% B | S, 351y a1/
The activity of Post-Harvest Losses of fruits 3. U, Tl
Dr. Ajay Verma/
Er. AK. Verma

g . H.ga.El., @s / UPCST, Lucknow

AN AccIelded 31 fdee YiRIc<T wexeld it arar of g9 digl SF. 79 fAsr
CF | Dr. Maneesh
Mass multiplication of wilt resistant rootstock of guava through in vitro Mishra
technique.

SN 2016 9
7 2017

January 2016 to
March 2017

2015—2017

2016—2018
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girafora oY faera o< (dl.yw.Sn)

| Precision Farming Development Centre

(PFDC)

q1. U%. S1. AL @ g wfafafeai § denfiier &
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BT UBEE qAT T TRAR B ABIRAT eI
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JTEd & b & folg THCR BT 3113 feAl
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AT | W TS H STUfET Irdar diex HI e
5—10 R &H W@ T | [ B & SRM
GeA—ARTH AT sifarel ST T, STUfard et
T G & YBIY BT T fbar 141 Ui e Bl
DI AT 49—144 TAT AT Hel WR 10—152 T
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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 °C between inside
polyhouse and open field condition was recorded.
The temperature in polyhouse remained at optimum
level (about 28 °C) 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 °B) 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
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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-da-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.

Shahenshah

Abbhilash

Tomato crop in polyhouse
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Intercropping of cucurbits in mango
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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.




Red cabbage under mulching
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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™) 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
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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 pmol/m/s)
in open center system with minimum LAI (0.421)
as compared to minimum solar radiation (5532
pmol/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.

Iwe 3 few dfad & 9o a1 § Y99 U9 Bod W < bl Yd1d
Flowering and fruiting in headed back guava cv. Lalit under HDP
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IELTE URAISIY

SL

No.

Research Projects

AR H ARl gRATSHRT S g
LIST OF ONGOING PROJECTS OF THE INSTITUTE

gRarer s
Project Title

HAAYE QU EIATSole A SiFfed A[RIS BR gHEHe 3% FagifUed
Hed BR 8RR Ursfdefad] yos Faferd] |

Conservation and Utilization of genetic resources for improvement of
subtropical fruits for higher productivity and quality.

SCRcE e, d1e), W U8 $Adl Hfuie BR s Ursfaefdd o
HegTfUehel Thed |

Integrated nutrient, water, space and canopy management for improving
productivity of subtropical fruits.

SN 31T =Y Tus AR qrilfed W, Saavre Ak e dAlsed Uve
feargRiT sEHIcs #iviic USgd B 8RR Ursfdefac |

Diagnosis of new and emerging biotic stresses development of prediction models and
devising integrated management schedule for higher productivity.

e THFAni Bk FHAARERRT dReERE @™, 3] Uss Usded UUs
AT s FagIUdHd Hed |

Devising technologies for minimizing postharvest losses, value added products
and marketing of subtropical fruits.

sgfdT Ao s Rad ol Wahslesd ®R SYAT UM 36 A MUde
e |

Improving knowledge and skill of stakeholders for improving production of
subtropical fruits.

Hecdldiall TRATSTIY
Flagship Projects
Refifere= sifte HM (FA1wer g/oe%) drgae ¢ CRIRR, Hiee UUS HIgHeR wWd
Resilience of mango (Mangifera indica) production to temperature, salt and
moisture stresses.

gACs Aol 3% ardT fdoe |

Integrated management of guava wilt.

g YD

Principal
Investigator

f. T, oA

Dr. S. Rajan

1. Sl sy
Dr. G. Pandey

ST B, Ay
Dr. A.K. Misra

1. e
Dr. Neelima Garg

Sf. ST AT
Dr. Barsati Lal

S 41 &, e
Dr. V.K. Singh

Tf. IR, TH. @H
Dr. RM. Khan
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JIcTED Wellen, Iod oI 90T, YY) Y&,
®Ic ATRSg Ud RN BT JeE TT ok SURId
UdET & IR H Th-iIeb] SIADHRI YT Bl | 7l &
e H faefad grenfifeal &1 sxdiaRon
JT—3TAT HAT DI AR far a7 |
& BICAIRRA & JAiH =g U™ [ T Rt
AT GUS HaT B &l IR T BOR B9 YT
e |
o W Bl Y UT b BHhHEANRR & b o
YT {3 TR URERl qT WU HaT B U g
16 FOR WU UTad b |

. 4

ey L

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.

e 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
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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 25", 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.

A aga Wefia & oReEw da @ Jud Gager a4 B altiae swiaRer
Commercialization of Mango Wine to M/S Somsudha Wines, West Bengal
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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. RM. Khan : Member Secretary
The RAC made the following major
recommendations:

Division of crop improvement and
biotechnology

e  GSatellite 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.

e 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.

e Institute should focus on the multiplication of
wilt resistant stock of guava and salt tolerant
rootstock of mango.

e 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.
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Division of crop production

e 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.

e Impactassessment 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.

e Institute should lay emphasis on input use
efficiency in view of economic consideration
for small farmers and cost benefit ratio.

e While developing a mandated crop based
intercropping system, cost benefit ratio on long
term basis may be considered.

Division of crop protection

e  Prediction models should be developed on the
basis of ten years observation and real time
phenology and pest/disease development
stages.

Postharvest management

e Authentic data base on appropriate
methodology may be developed on the
actual/real time demand for coloured mango
varieties.

e  Thrust may be laid on shelf life extension, pre-
cooling and value chain management of
dashehari mango.

General comments

e 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.

e  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.

135



M i gfeqas 2015-16

faprd & fordr AT IR A ARy |

o fHAMl & ™ BT & H A U HRA Bl T4
DT BIHT A AT g UoTTel! A Bl
MY | 59 Ay 3 AR ITET S AR
T8l 9 &3 H B BT R8T & b A1 AISEN PR
ey |

o UM Pl IURHA H IS I Ya=e= W A=
v faRivsi & w1 srf &R @2y |

o TR AW H YANT {5 S aret |t SRRy
BT qOR ¥ TAT ABR ST AT BT faweryoy
PR HI DI UIerdid [THRId H=AT =12y |

o 3o/ dieNteiaifes M1 & UdTa o orgehd
FHfRT qT IR IRWRATT R /0T Y& YoITedt
W SR e S ARy |

NEZIE IS IR I B I

P SUW] qETAT R, oEg9e, &I 3741
I L AT BT 98 faTid 05—07 7,
2015 BT XEHMEST URER # AT &1 T | 39
Jo% d SR A= g & fdd fhd
T I Bt & e & Y| g9 R
il gRASTIRN & Yo v gRT Ruld uwd
frd T | feere F yuE emavet & fRde fhar
b 36d] A JHU AT BT 48 B IR
PR T BRI BT B DY YDAl & | 98b B
SRM o T wEEyYl Ao R 2|
Hgayul oty

o I & IgyUiid fowl d ek diel &) ygar &
fore auifas feres fham o= =i |

o 3 TYUT 3OS & Sod YgRYSIhd ol dTel
O gl P gga B ST ey |

o T &Al ¥ 3ifgelt & fARNe o | Hafdra |deror
fPa ST & SmaTIdar g |

o Jifgel @ fAf¥re AT & ygd &1 S Bl
TR 2 | IueTel fhell Bl eaa S=Id fheAl
H B A AR |

e Inview of the current emphasis on promotion
of indigenous tech scenario, Institute should
evolve a plan for commercialization of its
technologies.

e 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-ITHR
where the work is already underway.

e Institute may work on Orchard Management
Indices linked to productivity through an
interdisciplinary team based on farmer
orchards.

e Institute should develop protocol for residue
analysis of all targeted pesticides for market
drawn samples of Dashehari mango.

e  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 36"
IRC and present the work accordingly in the next
IRC.

Significant decisions

e  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.

e Mango and guava germplasm with high
nutraceutical value should be identified.

e  Surveys should be undertaken only for specific
traits of aonla in unexplored area(s).

e  Outstanding accessions of aonla are required
to be identified. Promising cultivars to be
compared with existing selections.

e Physiological parameter/indices associated
with regularity in mango to be identified.

e  While developing a technology for mango
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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.
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Conference/Congress

Dr. A.K. Bhattacherjee participated in 11
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
Conference at Sher-e-Kashmir University of

Prospective. International
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 2" National
Seminar on “Hi Tech Horticulture: Challenges
and Opportunities, February 26-27, 2015 at
BBAU, Lucknow

Dr. P. K. Shukla participated in National Symposium
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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 12"
to 14" 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.

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). AK. Misra, P.K. Shukla, Gundappa, Balaji
Rajkumar, M. participated in 6" International
Conference on Plant, Pathogens and People.
23" Feb. 27%  Feb. 2016.
Phytopathological Society, New Delhi

Dr. Maneesh Mishra participated as expert in the
15" Advisory Committee of Agriculture &
Allied Sector of Council of Science &
Technology, U.P on September 15, 2015.

Ms.

Indian

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 16" 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
ITHR, 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,
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Natural Farming and Cow Based Economy
during December 12-13, 2015 at ICAR-IISR,
Lucknow.

. 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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| Workshops, Seminars, etc. organized

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.

i - ; - : Ny
stional Wegkshop-cige-Semindsy
Emergizs
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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.
(Horticulture Scince) and Dr. S. Rajan, Director,
ICAR-CISH, Lucknow enlightened the gathering on
various important points of PPV&FRA Act-2001 and

Science) Deputy Director General

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.
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fafdrse srfafr
| Distinguished Visitors

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).

Shri Rajiv Kumar Singh, Hon’ble Agriculture
Minister, Government of Uttar Pradesh
(18.05.2015).

Shri Kaushal Kishore, Hon’ble, Member of
Parliament, Lucknow (12.06.2015).

Dr. S. B. Dandin, Ex-Vice Chancellor,
University of Horticultural Sciences, GKVK,
Bhagalkot (25.06.2015).

Dr. Vinay Parkash Srivastava, Director, State
Institute of Management Agriculture,
Rehmankhera, Uttar Pradesh (26.06.2015).

Shri Mohammad Irfan, Retired Executive
Engineer, PWD, Muradabad, Uttar Pradesh
(29.6.2015).

Shri. R.D. Dwivedi, General Manager, Uttar
Pradesh Co-operative Federation Limited, 32
Station, Lucknow (29.06.2015).

Shri Ravinesh Kumar, Chief Vigilance Officer,
ICAR, New Delhi (08.07.2015).

Dr. Prem Narayan, Deputy Director, NHB,
Lucknow (08.07.2015).

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).

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).

Dr. C.A. Viraktamath, Prof. of Entomology
(Retd.), University of Agricultural Sciences,
GKVK, Bangalore-560 065, Karnataka (July 9-
10, 2015).

Dr. Ramesh Chand, Director, NCAP, Dev
Prakash Shastri Marg, Pusa, New Delhi (July
9-10, 2015).

Dr. Shatrughan Pandey, D-13A/6, Ist Floor,
Patinu Greens, ARDEE City, Gurgaon-122 002

143



M i gfeqas 2015-16

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(SR U=¥) (09—10 TS, 2015) |

1. &I, THSHRM, TP TR (@RTarl [
[), YR Y e uRye, 741 faeeli—110
012 (9 | 10 TS, 2015) |

£ A, REmn gd w3, $eied, g (09.07.
2015) |

2l BT UATG, 3feUel, JUDR, &% (10.07.
2015) |

) [T S, d R HeTrazra (W3R, voe
AR, .. fafics, 5 /38, fovm @os,
A TR, & (10.07.2015) |

A 3rele Weoll, G0 SAfRA, TIMR T 99,
FRADY, STRETE (20.07.2015) |

ST & Yl 2, I IQeep, T8 HATerd, WIRd VDR,
TRIRIETE, TR TSI (21.07.2015) |

LT, 3Teiiol, @S,  (21.07.2015) |

AT dABIR — RTd BIESe, gRATSHT drifer
160 P TR, WRAYR —321001, RTOIRATT (23.07.
2015) |

(27.07.2015) |

s U & SNav<d, U% TH §S, ads,
2015) |

AT Yerd, SUMRHT IRl |afAfd, v <t o
XeTd, gelTeTaTe, R fraid \g Hired (arfirsg
HATeR, Rd WRGR), TRINS SR — IR
UoTl Fde AWK, 14 /76 Rifdd s, MR
280001 (30.07.2015) |

i A g, o <1 o9, faceh @R & e
?Tg?ﬁﬁﬁ?]’cﬁ, IS U ST H3ll, IR RSB
117/ Tl — 444, BIHIQE, BTG — 208 025
S & d1 g3, IU HEWEHd, AErs, MHAIR,
TS (06.08.2015) |

s O d). siaRcar, aRs ydgd, 101—T, Hold

(29.07.

el GRA, holEre e, RITH—226016 (06.08.
2015) |

Sl IR, 1. M, S, Sf. 9@ 9 9 W9
IrdeHR favafdeney, oa=s; (07.08.2015) |

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

(July 9-10, 2015).

Shri Suvrat Pathak, Mohalla Patkana, Kannauj-
209 725, U.P. (July 9-10, 2015).

Dr. T. Janakiram, Assistant Director General
(HS-I), ICAR, KAB-II, Pusa New Delhi-110 012
(July 9-10, 2015).

Shri M. Shivana, Ex. Minister, Karnataka,
Bengaluru (09.07.2015).

Shri Hanuman Prasad, President, UPCAR,
Lucknow (10.07.2015).

Shri Rakesh Jaitly, Ex. Addl. General Mamager,
(PR&CSR), NTPC, Limited, Office 5/37, Viram
Khand, Gomti Nagar, Lucknow-226010
(10.07.2015).

Shri Ashok Bhalla, Chief Executive, Shyampur
Agro Base, Rishicase, Uttrakhand (20.07.2015).

Dr. K.P. Sharma, Deputy Director (O.L.), Home
Ministry, Govt. of India, Gaziabad, U.P.
(21.07.2015)

Shri Anand Prakesh Rai,
Administrator, Geological Survey of India,
Aliganj, Lucknow (21.07.2015).

Shri Bhim Singh, Additional Chief Project
Coordinator, Lupin Human Welfare &
Research Foundation. Project Office, 160
Krishna Nagar, Bharatpur-321001, Rajasthan
(23.07.2015).

Shri Atul Kumar Singh, Incharge, Progeny
Nursery, Malihabad (27.07.2015).

Shri A. K. Srivastava, F.M. BIRD, Lucknow
(29.07.2015).

Shri Y.S. Garg, Chief Executive Officer
Member-Divisional = Railway.  Users
Consultative Committee, NCR Railway. 14/76,
Civil Lines, Kanpur-28001 (30.07.2015).

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).

Shri K.V. Dua, D.G.M. NABARD, Near RBI,
Gomti Nagar, Lucknow (06.08.2015).

Shri P.P. Srivastava, Senior Manager, 101-A,
Sanjay Gandhi Puram, Faizabad Road,
Lucknow-226016 (06.08.2015).

Dr. R. B. Ram, Dean, Dr. Babasaheb Bhimrao
Ambedkar University, Lucknow (07.08.2015).

Director
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Dr. H.S. Shukla, Ex. Head, Department of
Horticulture, CSAUA&T, Kanpur (07.08.2015).

Dr. P.S. Pathak, Ex. Director, IGFRI, Jhansi,
Ashiana, Lucknow (07.08.2015).

Dr. Anand Akhila, Executive Member, Society
for Scientific Values, New Delhi Former
Principal Scientist CIMAP, Lucknow Herbal
Scientist and Visiting Professor (10.08.2015).

Dr. Raj Mishra, Ex. Scientist from Japan
(27.08.2015).

Dr. Suchitra Banerjee, Chief Scientist, CSIR-
CIMAP, Lucnow and DBT Nominee
(28.8.2015).

Dr. D.V. Amola, Ex. Chief Scientist, CSIR-
NBRI, Lucknow & External Expert (28.08.2015).

Shri Syed Mazhar Abbas, Joint Secretary,
Board of Trustees, Shia P.G. College, Lucknow,

Administrator Preston International Academy,
Lucknow (31.08.2015).

Dr. Pawan Kumar, HSI, Deputy Director
(Hort.), Centre of Excellence for Fruits,
Mangiana, Sirsa (09.09.2015).

Shri Jaswinder Singh Soudho, MLA, Gumtala
Charo, Kurukshtra, Haryana (09.09.2015).

Dr. Mukesh Gautam, Director, SIMA, Lucknow
226 101 (22.09.2015).

Prof. (Dr.) G. Tirvedi, Former V.C., RAU, Pusa
(Bihar) & Member ICAR Society, Mutuupur,
Distt. Muzaffarpur, Bihar (05.01.2016).

Dr. B. M. C. Reddy, Vice Chancellor,
Dr. Y. S. R. Horticultural University,
Venkataramannagudem, West Godawari
Distt., Andhra Pradesh (27.01.2016).

Dr. Vishal Nath, Director, ICAR-NRC on Litchi,
Mushahari, Muzaffarpur, Bihar-842002, Bihar
(27.01.2016).

Dr. R. K. Pathak, Former Director, CISH,
Lucknow (05.02.2016).

Shri Shrirish A. Ranade, Chief Scientist, Plant
Molecular Biology (Gemnomics), National
Botanical Research Institute (CSIR), Lucknow
(15.02.2016).

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).

Dr. Mukesh Gautam, Director, SIMA,
Rehmankhera, Lucknow, U.P. (21.03.2016).
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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)
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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.ef. 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)
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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.ef. 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.ef. 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.ef. 10.04.2015)

RRS Malda, West Bengal

Deepak Nayak, Ph.D.
Scientist (Horticulture)
(w.ef. 16.10.2015)
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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.ef. 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.ef. 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.)
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I I-g
| 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.

A Aids, . (37rd)) 3] 91T §RT 9 fhw @ ulgl &1 faaRer
Distribution of Farmers' varieties by Hon'ble MP Dr. (Smt.) Anju Bala

3 fafqear gy aour geafial @ wwer
qdrq

HIM A A6 21 Td 22 T, 2015 B T,
Rerd Wied 9o+ # 314 & JRI&d Iared d yaa-
R o fafderar e qer w9 R
qaTg BT Ao {har| 39 AU AR W)
IR U S HEMIRH AUt 21 M g &
Aafafyr & w7 § SuRYd 9| #eMizH 9 e
dareE H ey @ fafd J@hr emenRd Wt @r
UIcATE o OR 9 fear | S==i o fafderar o @
ST AT fHAT DI STT—3TAT TRE DI 3MH B

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




M e yfcrdes 2015-16

Pl B AR B & oY IrTal BT JREhd
AT | 39 3R W S TA. &, HU HAR, IU
Helfeere (SrTarl fasi), JRar Y srgien
aRee, = 3 & i 931 B Swd! YRIE gd
U Scared Hadl fAval wR e e |

9 PRIHA BT SGECH 21 S, 2015 DI IR
U3 DR & IR UG WETgT THAWHRT 731, 11
URY 1 I7ed g1 foar ar| g9 3 fafderar

USIN Bl Apel B G § oW o T |

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.

8 v

wrar Ffarera wanfelt

i
eellne A SRaTTe AT U

SR U P HETHIRH oAU, ) VW IS D UG I T@S Pl IATH YT B IJaUR WX
His Excellency, Governor of Uttar Pradesh and others during the Mango Diversity Show at Lucknow

facell 8T & W "Elg

T A facel ge # faeell e vd ardrard
famra fm fafies gRT mnfoTa 274 39 w-iedd
H 3 ¥ 5 Gallg, 2015 T BT foraT | 59 HRIHH
3 fpar| S=IF 3T ¥9oT & SR IF Yy A
wfe QR | 91g & IR & e &l a4l werdl
H Yo YREBR U fhar |

I gRER A 3 yeIi-i—as—dsicaa

M 1 9RO $Y FJEIE gRYe & A
URER # W YeR—ag—Hecad Bl Ao
fe=ie 4 FeTrg, 2015 @I fbar| Sf. T, YW,
AR, SIR TAT HSIQD, ARAI BN AT
uRye, T facell & ofemerdm H v g9
FHTAHA BT IQETed SI. §.UA.Ud. UISH,
IuHElCes (T fae) gRT fhar 11| 59 M
Teel @& SR AN IRWR & RS Y. AT
& fog o @Rl uferaiiar &1 Y e fohar

T |

Mango festival at Dilli Haat

Institute participated in the 27" 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 1* 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.




g 9RaR # smafora 3w #elcad @ 3raaR R fafdrse arfafdmror
Distinguished Digniatires during the NASC Mango Festival
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Wlﬁwﬁaﬁﬂﬁmaﬁlﬂ?ﬂﬁiﬁm
7 AU & Fhall & Jedl H WY Uq Weadl
Jeell ST ddr UaT @ |

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.

oo qRd ™A Bridhy

Swachha Bharat Mission Programme

foar @ 3 & fean &1 dohiaxr

IR 7 Hforgrere & A @ mH &1 37 o
@ TSI DI AT I Y B Ud FHuh
PR ARETOT YTfShRT, H?ﬂﬁ?«ﬁﬁqvﬁav—cr
HRATAT| 37 ol A 21 fpi BT HieEEE &
fPaM Wge @1 3R 9§ rdfad far war o
STafe 16 Tl @1 feami 7 w3 & ufda fear|
34 ol &7 Ugae IR gIRT 2013 H @Y WA
off | 9 fel &) 9 A 9 URIETUr 2014 H
g% fhar a1 d1 I8 2015 § W ORI RB |

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.
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RTSTEAT = ISR & FiFaTST Ud GIRYR STGIRI
Tl # 3179, M, del TAT S B el —37eT]
Id fhT & 6000 UM I9UT AR Bl SR
TAT| T8 ¥ 174 TICIR H M, 10 TRAX H
HHE, 3 TICIX H dd qAT 1 BICAR H S
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SR, SATREIE Thal, dfeld Ud 3dT ATHG 370G
P I B, 9 & AT, §1—1 AT
-2 Uq & 9—37 fosl &1 fafe=r i (31.
4 BACIR) H o T R 100 W RAfeD
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DI ISTg, TSTg SURIRT G—GTd, Yad eIl fquor
TR U YRRV {har Ml &T s fear
T S iFaTST Ud §RYR & 163 fohar AfRaford
gy |

weg gyl ;- W q Rfg, dged, AR,
SR, #isell, Wl qur dqd el @ 350
feaml @ fou GIeRoT HRIGH BT AT
fpar| W 7 @ & Aegd ¥ M, WS,
JATTSAT, I AT P faftr= s=d o &
4000 B et BT fham & faaRa fear | feamr

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,
RVSKVYV, 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 ]-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

SN SUIIST STRiHH
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

A |iEe, Sf. (sHd) SiS) 91T §RT Y81 WReI $ls &1 fqaxor
Distribution of Soil Health Card by Hon'ble MP, Dr. (Smt.) Anju Bala

HIIHH I FIIET B gU T AT F-rear °
TR H&T I ITa bl adT TRRefIa! R g
el JUTT BT el UR OIR AT | 39 3aR WX
9 e W AT AMBRI IATEd U HRA b
oy Iugad dive Tl &1 Hew R SR faar| 59
AR TR 250 fHAMI DI JaT TR HIS dic T |
WM B q=Dl  fBamEi Bl ga1 w@Rer den
Bl U4 |Gl & Icred HeH FEre @
fRTeROT Y foar |

yafcar &= g afafaferar

Iy 2015 b R &feror Rafddd & 9eq 4 sMeg
& Al Ud 39T A [h & Aqavs wIiud

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
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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.

¥

Establishment of Mother Block in NEH Region

o=y Qg 3

HIH gIRT 14 RIdeaR ¥ 13 3facar, 2015 Tdb Bl
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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.
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HIgq Gaehl siidbs

| Meteorological Parameters

Monthly average weather data for 2015-16 mango
fruiting season.

HEI-T Months a3 9Nfde odar gu & uad 9 @ 9N 9HT
Afeaa) (%) oS Wind Total  aTsfi®xT
Temperature Relative Bright  Velocity Rainfall Pan
(°C) Humidity (%) Sunshine Evaporation
Hours
Affean gAaw Affed gAaw °@< hr fa . oy oy
dYAE 99 Max Min gfd @S mm -
Timax  Timin km/hr

30 / April, 2015 34.0 17.9 73.4 33.9 7.3 3.7 41.8 5.5
qs /May, 2015 39.8 22.2 63.3 32.5 9.1 2.7 18.0 7.3
S/ June, 2015 36.7 25.1 70.9 425 8.2 4.3 71.2 7.9
Jel1s /July, 2015 33.3 25.1 83.1 65.5 5.9 4.0 246.2 5.4
3T / August, 2015 33.3 249 84.3 65.4 5.8 2.7 136.2 52
fdaR / September, 2015 34.8 23.6 77.9 55.5 7.6 2.7 14.4 5.0
3fdcsr / October, 2015 33.3 17.6 73.1 49.7 7.7 1.5 0.0 5.4
9dsR / November, 2015 29.4 12.5 74.7 36.4 6.2 1.2 0.0 44
faHeaR / December, 2015 229 6.3 86.8 474 5.3 1.4 7.0 27
STaRT / January, 2016 222 5.3 86.2 47.6 5.3 1.3 18.4 29
®Ral / February, 2016 27.0 8.9 87.3 39.1 7.2 2.1 0.0 3.7
A / March, 2016 329 13.5 88.3 28.4 7.7 2.7 0.0 4.8

2015—16 & IR Herd dTel A 3 AR Sif e A 31ids, fel auf 553.2 fiel #ex

Total rainfall = 553.2 mm

qY 2015—16 & SR AR & A4 I T
Uyl H a9 fhd 7Y HY-—HE fae wwed
st H T AT fb SiAdI—S=add 3R fa=d9
ART® I HHET 39.8 TG 22.2 . HHIT Hs,
2015 Qg SaY), 2016 ¥ T | =gAaH AT ATRTD
TTIHT STHa, 2016 H 5.3 . &9l {HAT AT STafdh
]ATH Ad HIYd  dT9HE JMferad S |
(25.1 °9.) <l fpar | Sid eiffrwdH |TuE
AT dI AN 633 W 88.3 VB WiE(p AT
ATH U ATsal BI 2ol 28.4 F 65.5 Rabis Bl
T | g9 B A 53 ¥ 9.4 ©S Il Bl AT qRAT

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.
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3 3[Af B SR 84T BT T 1.2 I 4.3 Hoimex
ufey ger ot @ T | i B wE W S der WY,
2015 &I 3@ & SR Ied U9 BT Hed
(7.9 | 7.3 FRT Uiy =) <am w137 | S9! ot 4
feHaR qom SFadl, 2016 & SRM ¥IRS kg H
(27 & 2.9 T3 wfcy faT) <=am 17| |/t a9l 553.
2 forll &<t @1 i | HE @ waifde 9wt Jers
2015 H (2462 ) Tl & WAT| 3@ UwAN
ST H 136.2 AT A H 71.2 A aul shorer g3 |
fadeR 2015 TAT SIFaRI 2016 & SR JHNTHI
9IRS 7.0 TAT 18.4 AT |

99 & SR AT HaOd sfidel & ATAR, B

A P YR W fhaHi & dic Ud I/ Bl
BRIEECAG R IR RIERC R

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 184 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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