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DIRECTOR'S REPORT 

The year 1995-96 witnessed an all-round growth and development in spices' research. The 
National Research Centre for Spices (NRCS) was upgraded to a full-fledged institute, 'Indian 
Institute of Spices Research' with effect from July I, 1995. The ninth Staff Research Council was 
held during 9-1 0 November 1995. Five new research projects were initiated during the year. 

\ ~ 
The institute organiser: a 'Group Meeting on Virus Diseases of Black Pepper and Cardamom' 

from 13 to 14 June 1995. A 'Network Project on Viral Diseases of Black Pepper aryd Cardamom' is 
envisaged from the deliberations. The XIII National Group Meeting of the AICRP on Spices was, 
organised at Jaipur during23 to 24 August 1995. One ginger variety (IISR Varada), two varieties 
each of cinnamon (IISR Navasree and IISR Nithyasree) and turmeric (IlSR Prabha and IISR. 
Prathibha) were recommended for release. The institute also organised 'Biotechnology Popular 
Lecture Series' on 28, 29 September and 7 October 1995. The first Research Advisory Committee 
meeting was convened during 12 to 13 January 1996. Perspective Plan for the institute was de
bated 311d,approved. 

The research projects under mini missions were reallocated to the Divisions viz" Crop Im
provement and Biotechnology (13 p~ojects), Crop Production and Post Harvest Technology (II 
projects), Crop Protection (7 projects) and Social-Sciences Section .(5 projects). In addition five 
·ICAR (A.P. Ccss Fund) projects and four DBT-funded projects were also in operation. Network 
programme on 'Phy/OphthiJra Diseases of HortiZultural Crops' and 'Drip Irrigation in Horticultural 
Crops' arc on the anvil. ......--

In the research front, plant regeneration protocols are standardised for callus cultures of cinna
mon, camphor and several herbal spices. Protoplasts were isolated from Piperco!ubn'num leaves. 
'Synsced' technology was developed by encapsulating the embryos / shoot tips in sodium algi

. nate for ginger, turmeric. vanilla, cardamom, camphor, lavender, dill and fennel. There has been 
strides in the area of biocontrol. Trichodenna isolates suppressed damping off and pre and post 
emergence rOlling of cardamom seedlings. Chilocorus nigrita (Coleoptera: Coccinellidea) was 
recorded for the first time to predate on Lepidosaphes piperis (a scale. insect) infesting black 
pepper. Similarly. Verticillium chfamydosporium, a known nema'iode biocontrol agent, was iso
lated for the first time from the rhizosphere of black_pepper. 

Study Circle of the institute met 23 times during the year and approved 22 research papers for 
publication. Laboratory facilitics were further improved during the year by the addition of sophis
ticated instruments 1 ike freeze drier .. Perkin Elmer' autosystem gas chromatopraph .. Hoefer' elec
trophoretic system for different types of electrophoresis and DNA sequencing and BIORAD gene 
cycler. During the year, the possessions in the library are 3278 books, 2354 bound volumes of 
journals and 1931 reprints. The budget of the institute was RS.109 lakhs under Plan and 
Rs.l 13.5lakhs under Non Pian. 

The All India Coordinated Research Project on Spices with 20 centres functioned as per the 
.approved technical prog;ammes. Research on coriander, cumin, fennel and fenugreek received ~" 
due attention during the year. The Krishi Vigyan Kendra, Peruvannarnuzhi imparted short term 
trainings and also took part in many exhibitions. Dj 
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Genetic" Resources 
• 7'/per cubeba. from Germany:33 disease escapes from Idukki.15 accessions from Wynad and 26 
" f(ip~r. ·t',xa collections from Andaman and Nicobar Islands were added to the black pepper 

gerrnplasm. :' 
• ./\ t(ltarof 60 newcarctainom a~~essi9ns c"mpr!:,i!,gof.compound panicle (multi branch). long 

panicle. compact paniCle and sterile types w"re'added to the germplasm, 
• qinger and turmeriC gern1plasm was enrichcd",ith theaddi{ion of9 Curcuma and 22 ginger 

accessions. 
• Fiv~ cultivated andS wild cinnamon accessions. I 3 cultivated' and 16 wild nutmeg accesions and 

.4 clpve accessions.were collected from Arid·amim islands. South Kanar. and Coorg districts in 
,Kar:nataka, These include important specie,s like Cinnomomum mocrocarpum Hook f,c, wight; 
M~issn; ¥ytisdca~ ~andarrzanica; Knema an,daii}Wlica_ and sevcral_yariants._ 

• ~~v;;,\ accessi~ns:?! Vanilla spp.from AndanieV a,\d NicobarIslands. five lines of Capsicum and 
seven lineS of OCimum from the gene bank. at Gatcrsl~ban. Germany.were also added to 
the ~picc~ germplasm, '. <1': ': ..... ... 

• A new yield trial of hybrids and selected OP lines of black pepper ",a, initiated at Peruvannamuzhi. 
• In cardamom. APG223, 215. 230 and Vazhukka suckers were foundsuperiorin the evaluation 

trial,S b~ .'-WYllad<collections. RIH,'a rhizome rot'resi:tant clone. and five mosaic virus resistant 
clones (NKE'- 9.29. 26,27 and 34) were short listed for multilocation trials on the basis of their 
high yield and quality. . 

'. The"nut~eg'~~2e;sion A .• '9/4 yielded S()9 fmitsl tree. in the 7th yea!, ~fter planting, 
I ,,;,~;~~_~'j 

New'Varic!ies 
• On~ high yieldingginger variety. high quality varieties two eashjrfturm9ric andcinnamonwere, 

recommended for release at theXlll National Group Meeting of the AICRP on Spices held at 
lair'!r. _ . -~ .. 

• TW9' of'ginger lines with bold rhizomes are in advanced stage oCevaluation, 

; ~<.,'j;c B 0 CHNOLOGY ~ -", 
" ,I ",~tli"" .' . I TE .' . 

Microp~opagation ,'" ,"" i,. ,i~~,l,", ," _, _ ~, /"" 
• Mi,,~opr?pagation protocols for:ra)lid'Ciorial mu\tipli~~tiq\"vierfstandardizcd for tree spices 

like' cinnamon and camphor and several herbal spices like thyme. spea(Illint. pevpermint. 
sag~. marjoram,. oregano. lavender, sweet basil. anise, parslei;·fenn~l. dill. caraway and celery. 

, 
~ , . 

'Synseed' Technology 
• 'Synseeds'~weredeveloped by encapsulating somatis._embryos Ishoot buds in ginger; carda 

mom,- .. ,turmeric. cinnamon, camphor, vanilla. anise, lavender and sage. \, 

I
r~ ''i",~", "') < _ " 

,1 ~JJt;"'-, J 
, ,l T."" .,~. , ",_. ,./ .. 

Somahc"E,mbryoge~~sls _ ~~>:k ,~ , " ' ' _ ..... 
'. Plant regener~tion from callus '~'~l,t~_;~s' of. vanilla 'w~~'~<;h,~"t~'~Jo.r the 'first tim~. SomaHc 

embryogenesis and ptarlt regenerationlw~re obtain~d.fro!T!,seed p,lllturcs of "cinnamon; anther 
der[y.W. callus cultures of ginger and callus culture of herbal spice§ like lavencter;Jennel. 
~~~ . . , , 

Protein: Electrophoresis . .. . . 
• 'Isozyme profiles for esterases and SOD using PAGE indicated high variability in seed prog 

, I" j, , ' _ 

enies of: vanilla, 



DNAStudics 
• RAPD profiles were recorded in black pepper and long pepper and_thesc can be ,used for, 

genotype identification inthese crops. ,. 

"1 

Nutritional, Requirements '-. .1 .. 

+ Preliminary studiesshowed that application ?~, ~~K' @ ~50;60:2Z0_togetIier with micronuiri 
ents Zn, Band Mo '@ 5:2:0.5 Kg/ha r~spcctiv~ly \Vas optimum}orimproxc(Lyarleties; 

Subh~kafa and Sreekara. .. ' . .. ' ' " , ,.' ' .", '" ' " bl, ' . 
'. AppltcatlOn of NPK:@ 1:0.5:2 g/potwIth 1O.I<;g ~()!1 ~tJ;lllT!Om~ly , lnter_vatJOcreased the 

, nut~itmt availability' in'soil and improve~ yi,elc:i of~~tish.' ~~pper compar€cf to,siow release , 
NPK tabletsiapplied in one dose.~ . .. ... ..... '. . . .... 

• Potassium sulphate was a' bette.r"s6u{c~,()H~,;fqr.busli pepper ,comparcd)o theconvenfional 
'potassium chloride' . , .. i~ ' 

,9rop M~Aagl?mcnt . '.' .... .... '. "I ... . '. ...'... . ; 

. ' 'Bush pepper,was grown in fieldcconomically';'at .. ~~ #p'~Cing of .?' ~ ~m wgh a fertilizer dose of 
NPK @' . ;1 0:5:20 g~s~, 911ririg'Iip}y:~fY, .Mix" ?i1d',Septerriber, 

. ' The perfo~irice~0{P~~iNiJ~ngo~~9qjY~r,Ig~#assuperior Vf.ithrespect to growth characters 
compared to oiherre.I:a,~Jv~,r.~~~~~::i~1g::f.pr~1~!¢a~~)in~; P~4, . .. 

Irriga,t,i~n·N.~e:ds ; . 0' . " " " .. " "0 0 . :~ . '.. ... '. . . ....: • 

+ Irri~atin9 : bl~ck:p~pIJ.~~: ~ "t~l~/~\~y!~ine}liroU'gh ~~ipduriiig:OCtober t9 ,M(lr~,h resulted in 
maximuin yield, (3.30 Kg green pepper /vine};compared to controHO.96 Kg / vine), 

Organic F~rming' ' '' ', ;:,:t~~?~~~~~: ': .. ." , ... 
+ Soil application of Azospin'llimi;' irrespedive o(fumigation 'of nursery mixture, enhan,ced the 

growtho( ~iackpepper)nnurseIJ'!' " '.' . 
• One year ol(do\:~ seedlings rai~erby' usiryg vemiicompostwere as g90(l as two year old, 

conyentionally raised',seedliI_1gsin 'teim~:. of;growih ~nd vigour; . 
• African earthworms,(e"udi-illiis,eugenia) 'converted!'n0reJhan 90%.of organlc waste compris 

. ing of leaf litfer, arecanut husk;coir,dusf, 'coffee husk and cowdung in '. three months and there 
')Vas a' twofold i'ncreasejil their populationS' ~ '. 

, , 

Crop pliysiolo'gy . 
+, Chlorophyll conten"tin Panniyur Vand Sreekaradncreased after January:while it remained 

. almost constant during the growth period' in othe(eight,hjgh;xielding" blackp~pper varieties,; 
P24, Panriiyur I and II had higher.:tevels of chlorophyll content while it iwas' low,in'Panniyur III 
and .. Panchami: . ' . ' , 
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Drought Tolerance m 
• Preliminary screening of 50 black pepper' germplasm accessionsJor drought tolerance revealed; ~ 

that Acc. Nos. 891, 908, 1079, 1092 and 1114 Inaintained greater membrane ;stability""and: 
higher re'lative water content during stress period. . ' 

• T"% drought tolerant lines of cardamom (P3 and P6). were collected from RRS: :Mtidigere; 

Production of Nucleus Planting MlI.tcrials ~; 
• D~ring the year 95,000 rooted cuttings,1250 rooted_literals of black'pepper",23'tonnes'of .. f3l 

turmeric,800 nutmeg grafts and 5150 cinnamon seedlings weresupplied:to,variousagencies:' t:.J 
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rOST HARVEST TECHNO(;OGY 
Q~ality J~~~IHa!I9n _ ,- ,'<' -.'1 Incafdamom, out of the 44 natural katie escapes, NKE,3 contained high volatile_oil (7.5%) 

• and RR'i'and NKE-73 contained high alpha terpinyl acetate. Among the seven MLT-I lines, 
i MI-1_an~ MI-5 contained more than 8% oil and MI-3;-MI-2 and MI-6 contained high 
i alphaterpinyl acetate. The Wynad cardamomselection, Al'G 221 consistently gave 7.8% 
i essential ~iI containing 19% C8-cineols and 53% alpha terpinylacetale. _ 

• I Among the ginger accessions evaluated for fibre content,Acc. Nos.18,13, 3S, Sl;JS] , 21S,179 
I and 249 had crude fibre less than '3:5% E~aIlJation ofp~Ril!ar, cuitivars indicated th~! fibre 

content a! Maran, Thingpuri, Wynad:Karakkal, etc. is3:Uo 3.7.% at __ Brahmavar (Karnataka) 
compare~ 'to' 5.5 t~ 5.7% in"Kerala:'~Accession":;t'64 contained_9% oleoresin . 

• ' Curcumio'conierii of Acc; 360,:361; Suguna and Sudarshana'at_Coimbatore, Jagtial and 
~, Dharwarci)s"about 40% less compared to the 'curcumin content of-these varieties at -Calicut and 
I Moovattupuzha. • --. 

• I Am;lysis ofCinnamomum cassia bark:and leaf indicated that Acc. D-I,D-3 and D-5 had above 
: 4% ,bark oil 'Yith high cinnamaldehyde content and A.6 had high leaf oil with abou(72% 
, cinnama1dehyile; 

f, -

SU'i~;yCi'an'd D~~:~Ibuli~n'" , ,'", ~"i~ '" _ .' • ~I Sur~eys conducted i-n 162 locations'iii'major black pepper areas in Kerala, Kamataka and 
Tamil;Nadu" indicated that '18 generaispeCies of scale insects and mealy bugs infested the crop 

I among which i,j were new records on the crop. Among the various species, Lepidosaphes 
i piperis and Aspidiotus destructor were the_most common causing appreciable damage to the 
crop. The incidence of these two species was_positively andsignificaritly correlated 'Yith 
altitude. 

. I __ ! ._ . 'I '0 

Etiology _ _ ,e; _ ___ _ ____ , _ ~,'"" 
• tAPartfro.4. stiJl1ting, fourdistinct'sympto,mSOf CMV infection in black pepp,er were identifi~\1 

I' and confirmed tJy EI:ISA test. P.longum. P.sugandhi, p.argyrophylllfm andP.hyme~ophyllum 
: were also: fo;;nd infected by CMV. The antigenic identity of CMV of black pepper and banana 

I wasconfirmfd. .. " :. ,. . ' " 
... i StudIes on:YIru~_-_-::vector relationshIp In 'Kokke kandu ,dIsease of, cardampm USing the 

p'iongadahaIIa- isoIate of the disease ~ndt~e-inseci vector" Pentalonz,a:nigronef1/osa. Pea/add 
ts~owed:thesemi persist:nt .~·13ture of t~e viru~.- , ' . " _',,,; :",: " . 

• tSIX root knot nematode (Meioidogynei."cognita).populatIons, collected from varIOUS spices, 
Ifsho\Vcd: ,considerable varia'tions in, their·, perineal patterns .. 
Ii . : I ',' 

~ Pathogcniciii, ! ' ; 
i '. !IM,inCognita ~atPi<:2/100 cc of soil caused maximum reduCtion in growth and yield of ginger in 
'~ ! a pot culture,study.: 

I . 
, 

StUdies on Trophotylenchuills piperis . ~, . ,. .', " 
,.'i Black pepper gardens inCoorg District werefreeof:Trpphoty/e.,!ch~iusp;p:eri~. Eleven species 

) of ,c0f!lmon;~eedsin',black"pcpper garde~s'"wei~,"n~n nosts ro~:t.piperi§. • !l T.pip~!"is 9ggs hatchec,t)YeILin distilled wate"tan,lroot ~xu.dates had no role in hatching . 
. 1i . .. 

< l. j '.- ' " 

iResistance' I Tolerance 
• )1 In a three ,year old field trial 'in hot spot areas. of f'hytojJhth6ra foot rot of black pepper, a 
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24 hours. Parasltisation of root knot nematodeeggs by~ V. ch/amydosporium was also observed. 
• Ten isolates of fluorescent pseudomonads were found promising in the management of root knot 

nematodes. 

Natural Products 
~ E:v~lua!i~n of commercial neem,products ami endosulian against poll~ beetle in the. field indi 

cated that three sprays with endosulfan 0.05% (during June. July and September) or one spray 
with erido~ulfan 0.05% (during July) and three sprays with Neemgold 0.3o/o'.(during August. 
Sept~ir1ber anCl October) or four sprays with i'leemazal,F 0,05% (during July,August,September 
and ()ciotier) were more effective in cOIltrplliilg the pest infestation. . . ., • . ~ 

.• ~ In 'vitrd, evaluation of <;ommercially available neemproductsindicatedthat ~Econeem~ was 
,highlYl>,xic to r(}ot knot nematoqes at2mll I and aboye; 

I.n. tegrated I, lis<.ase Management I 
and drenching black pepper vi.~£s -yith p,?!assi4rn ph()sphonllte and soil application of 

bi()~onliol ~agents like Trichodermi:i arid GlioCtadium .were found effective for Phytophthora foot 

!:~iliiiit~SJ%~~'r with spraying of !i~seC;ic,id~S h~d effective;y kept the 'Kokke kandu' disease 
manageable level «2%). .. ,. ~ ~ 

TRANSFER OF TECHNOLOGY 

~"'tr~~~b~;~i:?~[[J~:;:I;' on the efficacy.: of biocontrol against Phytophthort) foot rot of black pepper, 
. ofcanlam()m arid rhiiome rOt of ginger were laid out in 1074 ha. 

"1;'id~~n Y'""U UI 1945 Kg(dry) Ih~ was obtained in 1995·96 when cardamom was introduced as 
sale of,arabica coffee; The cardamom yield was 1775 Kg(dry)"! ha, where replant 
ing~wastakenup'in aphased manner. Cardamom cultivated in steep stapes by resorting to soil 
conserJation measlires recorded an' average yield of 982Kg dry cardamom I ha. Cardamom 
plantect'by~onverting marshy areargave 648Kg dry cardamom tha during the year. In a farm 
forest~7bas\,d. cardain()m~cropping~system (0:22 acres), raised in anopen upland paddy area. the 
pepper plants trained on ~ilver oaks gave, an encouraging yield of 90Kg dry while)he cardamom 
yield was 110 Kg drv. 

Training, Programmes .. 
~ Foti.tr~ining programmes on 'Nu~ery Management in Spices', 'Spices Production Technology' 

and '0!lfarni Processing of Spices':were con(juct~d wh~rein.59 officers from different states had 
participated. • 

" , ~ 

Participation in Exhibitions 
• The institute participated in fouf exhibitions organisedin connection with' Madras Trade .. ,Fair 

(l0.17·!October 1995); National Rubber Conference at Cochin (3,6 November 1995), A~niver 
sary of Farm & Home unit of AIR, Calicut (27'30 December 1995) and Kar~hika Mel~ atK.od~vally •. 
Calicut!~6.7 January 1996). ~ , 

" 



• During the year, Dapoli (KI(V, Maharashtr~), Kumargunj (NDUAT, Uttar Pradesh), Raigarh', 
(IGKVV, Madhya Pradesh)' and Pundibhari (BCKVV, West Bengal) have been added as new 

CR;:::::~A~:E:sPices. ; '<" . 
, ",! 

" "'::--; ...... it,1 
Genetic Resources _ _ ," _, ,:j J 
• In black pei>per~Panniyur centre.collecte~~ new cultivated iyp~, 'Munda' from Kanjir~pu~~a, 

near Pal ghat, Chintapalli centre added 4 wild types from Kumkumudi and Vangasara and ·Ye_rcaud. 
centre identified 20 elite lines from Shev";oys hills. . . . II ,·t 

• In tree spi~s. the lone_c~~ntre at Xe~caud:identified 13 elite clove lines' from the traditi~nal:l 1,

areas,IO accessions of cinnamori from Anamalai hills and a nutmeg having yellow mace,from, 
~Iihil~., ~, 

• The Poltangi centre colle~t~q 4_ e_~pl_t o_f ginger and tur!TIcric from Cuttack. Koraput and Malkangiri 
Districts of Orissa. The Jagtial centre added turmeric germplasm from Adilabad, Rayalaseet'n. 
and coastal,Kridhra Pradesh. - I 

• Under seed spices, the Jagodan centresurveyed Gujarat and identified 27 coriander, 53 cumin; ~ 
fennel and 7 fenugreekertiries,showing distinct variability. In collaboration with NBPGR;, 
Hyderabad, the guntur centre assembled j 10 accessions in coriander. ' 

Yield Evaluation. 
• In the evaluation of O~ iii'i9hybrid proge~ies of black pepper at Panniyur, Cultures 54?9 , 

(CheriyakaniyakadaI1 ()P);,54Q3 (Karimund.a OP) ~nd 7156 (Peiulllkodi Or:) recorde'dt.ne Wax! 
mum yield. Kuthirav~~\y IQ\\9w,ed by Nee.\amundi al)d ATakku\am Mund~ weTe the llighes\ 
yielders in the evaN~tion "f'prqmising ~.ultivars gf ~13(~k pepper. . .' 

• In cardamom, Clones PSc31and PS-lgave maximum yield at Pampadumpara. P,17, P-8, CL,728, 
CL-692, CL-681, pcl2, 'CL-730; CL-75?, P-20 and EB-1277' 7 ,were identified as promising' cui 
tures at Mudigere. The yield of clonal crop was 30 - 40% more compared tothafofseedlings. 
Twenty months old seedlings yielded 18% higher thanlO months old :seedling~:Ti~~u~ ~ult~red 
selec~i6n TC-5 was most promising among the 8 tissue culture \cardamqm 9,)t~:r:e~~evtL~~\fd ~tc 
Mudlgere. ... - t " ~~ 

• Use of non-precured orthotropic and semiha'rd wood scions and the'twdle'aved'stag(:!'-of f901 ~tock 
gave highest percentage of success in nutmeg., " " 'i 

• At Pottangi, PTS :19 followed by PTS -43 (long duration) and PTS - 59 (short dur~tion), wer!' 
identified as promising turmeric cultivars:'ln ginger. SG -666 and VIE8 gave highest 'yield. 

• The Jagudan centre s~cces$fully crossed 'hairy cumin' and whiie flower cumin with Gujarai 
cumin -2. The fennel exotic culture and bloomless fennel were crossed with Gujarat fennel, 1. 

New Varieticii 
• The XIII National Group Meeting of the AICRPS held at Jaipur, recommended 9 varieties of 

spices for release. They are SG -666 and Ace. 64 in ginger, Mudigere,-2 incardamom, ~LD -2 in 
black pepper, Ace 360 and 361 in turmeric, UD· 20 in coriander'and Sci: 63 and In. 189 in 
cinnamon.'; 

CROP PROTECTION . .' .,. , . . . 

ICI 

• Combination of cultural practices +J. Kg neemcake +3g a;L'phorate + I % Bordeaux; mixture 
spray first and second round Akomin (0.4"0/0) spray. reduced thePhyiophthora foot rot and nema [";17 
todecincidences in black pepperatChiniapaili. ' " . u 



, 
i1 
~j 

l 
'. Spraying and drenching with 1 % Bordeaux mixture and 0.2% Akomin,/espectively, controlled' 

~ nursery: diseases in b,lac~ p~,pper at,P~nniy~r,:" : , :, ' ti: '. , ' 

• ilrrf~~~~p~t~~~6hji~~~i;j~~~i~~~-;;n;::::tii~~si~~~~ii~~~~~1~f Phytophthora footrot'to 
f/ _, ,,; ': "" • __ ,_ _ 

• T)1ree sprays, one in March (Monocrotophos 0.05%) followed by. two during May - August 
'(PIi'osalone 0.05%) were mosteffective for the managemen(of cardamom thrips at Mudigere 
centre. ~90Ied' all~lysi~sh.owed. tIJai)he treatment of 'five fnsectici~p applications' during the 

'~monthsofFeliriiary I April! May I A.ygust / Octoberwas effective in controlling thrips and shoOI 
borer of cardamom alPampadumpara. 

• Sp~aying of Dithane M45 (0.25%) to control Taphrina,leafspol disease ofiurmeric. was recom 
m~nded 'by the Jagtial centre'; ~!~~H' ii:i ,W 

4~1· . ,:4:f! .' W _. , 
Rc;i'st~nec I Tore-ranee 
4> Seventy seven turmeric entries showed field resistaoce to Co/letotrichum lea{spot and 44entries 

toJiTaphrinaleafspot af!agtial. CUr:1in,ex<ltic e~t~!;s viz:,EC-232684; EC ,".243373 and EC
~i~~~75;,w~re'lresistant to fusarium wili atJagudan. 

'i1 
CROP PRODUCTION ..:. 
• . High levels ~f fertilizers, 150: 150:225 .NPK, significantly .increased yield of cardamomunder 

~n~t~ral ;w,:,~had~~:t:M~d~ger~:o f' ""'~;~+' ~l'!x,' A~~>~' 
.' 'Application of ,N"s' P,OO' KIOO gave higher yield in gi~ger (Suruchi) with maximum benefit of 

Rs.53,000lha afPottangi.··· . 
• At:Panniyur, irrigation at IW (CPE ratio of 0.25 wasthe best for. maximum spiking in black 

! ,. i~t~;o~V~i~::~~~~~' in t~~~ic gav;'!aximum !;zomeYiel; (~7t / hal :; Pottangi. This also 

,r 

red:Jced the cost of cultivation and substituted the:2nd and 3rd mulching in turmeric. 

" 
" 

fl 
l~ 
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• Pla~niand animal health centre was established in July;1995 and arrangemerits;were compicted to 
."s~ati,,!2~~rt~ficial~_~!:lseminati?~~~ninit 'th'(tcenire. ~~~1- ,':~'-' -~ _'_ :,' 

)"Demoristration unitS were established in the following disciplines viz .. Yermiculture. Mushrooms, 
Bee 'Keeping, Rabbitory, .pc"iltry and Nursery management. . . . y' 

• Fortyfive training programmes wereconilucted in the disciplines~viz.,agriculture, horticulture 
and home scienceinwhich 3,500 participants (farm'ers; farin women, school dropouts and house, 

'iwiv~s)<h~id iiteridecL '~ti" ,,0-, 

• Tet"N~iionaIDemonstrations on intercropping of coconut with spices were organised in farmers 
field:, . '. "" ''''0' \. 

'. Pr6bleri1 oriented rese~rchwas cond~cted with r~gard to'managcllie;f(o(f'hyi~;fhthO;;; foot tot of 

~ ~ 'I ,!~~ ~~~~'~~~~1d~;~~~~~~I~i;0~C~:71~!'ge i: which ~li~~ ~riented programmes a~d' 25 families 
belpnging to scheduled caste category were provided ~ith planting materials, poultry and agri 
cultural!implements with a vieyftD improve: their famiIy.,income~ -<~f~' "";:)""""'1 'f 

I. 



IISR TRAINING PROGRAMMES 

Nursery Management in Spices 7·8 October 1996 
Spices Production Technology 18·23 November 1996 
Onfarm Processing of Spices 6·7 January 1997 
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