
AlCSCIP iUMAL HEPORT 

1981-82 

P r o j e c t C o - o r d i n a t o r 

M.C. NAMBIAR 

CENTRAL PL/iMTATION CRuPS RESEARCE liYSTXIUTJS 

laSARAGOD 670124, KERALA 

1983 



October 1983 

Correct c i t a t i o n : 

All India Co-ordinated Spices and Cashewnut 
Improvement P ro jec t , 1983. Annuel fleoort 
I98l~02o Central P l an t a t ion Crops .R.e3earch 
I n s t i t u t e , Kasaragod. 

Compiled by; 

MoC. Nnibiar 
P.K. Thankamma Pillai 



C O N T E I ^ T S 

Page 

RSSBARGH CENTRES 1-3 

INTRODUCTION 4 

CHAPTER I : TSCliiUUAL 

COORDINATOR'S REPORT 5-15 

EXPERIWENTAl REtJULTS 

CAbllEW 16-39 

C A R D A A O M 4 0 - 4 4 

PEPPER 4 5 - 4 8 
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RESEARCH CENTRES 

Co-ordinating unit; 

Central Plantation Crops Research Institute 
Kaearagod 670 124 
Kerala. 

Participating Centres; 

C_a__sliew 

1 . Cashew Research Station 
(Kerala Agricultural University) 
Mannuthy 680 651 
Kerala. 

2.'*Cashew Research Sta.tion 
(Ar.dhra Pradesh Agricultural University) 
Bapatla 522 101 
A.ndh ra P rad e s h. 

3. Cashei.'J Research Station 
(Konkan Krishi V"id;.̂ apeeth) 
Vengurla 41 6 516 
Maharashtra. 

4. Ca£4hew Research Station 
'('iairiil Nadu Agricultural University) 
VridhachalaEi 606 001 
'Jamil Nadu. 

5. Central Plantation Crops Research Institute 
Regional Station, 
Vittal 574 243 
Karnataka. 

6. Department of Horticulture 
Orissa University of Agriculture & Technology 
Bhuhanesv^ar 7̂ !̂ 003 
Orissa. 

7« Cashew Research Station 
(Bidhan Chandra Krishi Viswa Vidyalaya) 
jhargram Farm, 
Midnapur 721 51 4 
V/est Bengal. 
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8. Cashew Research Station 
(Univerfiity of -(igricultural Sciences) 
Chintamani 565 125 
Karnataka. 

Cardamom 

9. Regional Research Station 
(University of Agricultural Sciences) 
Mudigere 577 132 
Karnataka. 

10. Cardaraom Resoa-'-ch S ta t ion 
(Kerala Agr i cu l t u r a l Universi ty) 
Parapadumx^ara 685 553 
Kerala, 

1 1 . Horticultural Research Station 
(Tamil Nadu Agricultural University) 
Yercaud 636 602 
Karnataka. 

_Pep_nejr 

12. Pepper Research S ta t ion 
(Kerala Agr i cu l tu ra l Univers i ty) 
Panniyur 670 HI 
Kerala . 

13. Pepper Research Station 
(Andhra Pradesh Agricultural University) 
r<v intapaJli 53I 111 
ij-ndhra Pradesh, 

14. Pepper Research Station 
(University of Agricultural Sciences) 
Sirsi 
Karnataka. 

&in.-̂ ;er and ..Turmeric 

15.. Department of 'Vegetable Crops & Floriculture 
Himachal Pradesh Agricultural University 
Solan 173 213 
Himachal Pradesh. 
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16. High Altitude Research Station 
(Orissa University of Agriculture & Technology) 
Pottangi 764 059 
Orissa. 

17. College of Horticulture 
(Kerala Agricultural University) 
^ellanikkara 680 65I 
Kerala. 

Minor Spices 

18. Department of Spices and Plantation Crops 
Faculty of Horticulture 
Tamil Nadu Agricultural University 
Ccimbatore 641 005 

-̂  Tamil Nadu. 

19. Department of G-enetics and Plant,Breeding 
SKN College of Agriculture 
(Sukhadia I'liiversity) 
Jobner 503 529 
Rajasthan. 

20. Regional Agricultural Research Station 
(Andhra Pradesh Agricultural University) 
Lam, ĉ untur 522 054 
Andhra Pradesh. 

21 . Agricultural Research Station 
(Gujarat Agricultural University) 
Jagudan 582 710 
Gujarat. 
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INTRODUCTIOi\[ 

The All India Coordinated Spices and CashexN̂ ut 

Improveirient Project started functioning in 1971 with the 

main coordinating centre and coordinating unit at Central 

Plantation Crops Research Institute^ Kasaragod. The 

project covers nine crops and has at present 21 centres 

located at different agro-ecological regions where the 

crops covered under the project are grown. The primary 

mandate given to the project was to increase the productioa 

and productivity of the crops and the three r.iain ohjecti-vos 

are: 

i) Evolving high yielding varieties resistant to disease 

arid pests, 

ii) Standardising agrotechnioues for xhe crops under 

different agroclj.matic conditions ̂  and 

iii) Evolving cor/"rol rneasureo for the major pests and 

diseases. 

The project covers nine crops inain3-y cashew, 

pepper, cardamom, ginger, turmeric, cumin, coriander, fennel 

and fenugreek. 

Brief sî mrrrry of r'̂ r̂ear-'̂h r̂ S'-'lts from different 

centres are presented experiment-wise in this report, 

i'urther details of experiments are available in the Progress 

xv:eport of the individual centres. 

The monscon, during the period under report was 

generally active over the entire country and the total 

rains received at all the centres except ivadakkathara 

(Kerala) 5 Goiiabatore (Tamil iMadu) vere normal or slightly 

above normal. However, the distribution was rather unfavo­

urable and continuous spell of dry weather adverselj;" affect­

ed the growth and yield in cardamom, and pepper. At 

Iladahirathara under K̂ Û, the rainfall -as unusually low. 
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GO^OPpriUTOR'S REPORT 

The All India Coordinated Spices and Cashewnu't; 

Improvement Project covers nine crops namely Cashew, 

Cardamom, Pepper, Ginger, Turmeric, Cumin, Coriander, 

fennel and fenugreek and has 21 centres (including 

the Coordinator's cOll at Kasaragod)'located at 

different agro-ecological regions where the crops ere 

grown. 

The project envisaged coordinated research on 

the ahove crops with the main objective of 

i) evolving high yielding varieties resistant/ 

tolerant to diseases and pests 

ii) standi "Using agrotechniques for the crops 

under different agroclimafcic conditions and 

iii) evolving control measures for the major pests 

and diseases. 

A brief report of the work done under the project 

is given discipline-wise under each crop. 
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CASHW 

Crop improvejient 

A total number of 794 collections of casheir gei;m" 

plasm are maintained and evaluated at different centres. 

Based on yield and quality characters, four selectsona 

and two hybrids f-^m Bapatla (BPP No.3,4,5 and 6, and 

hybrids 2/11 and 2/12), (BPP 1 & 2) two selections 

(Ven^urla-1 and 2) and two hybrids (Vengurla»3 and 4) 

from Vengurla and one selection from Vridhachalam (7RI~I) 

have been released' by the respective state variety releape 

committee, on the recommendation of the IICSCI? workshop. 

Three selections (BLA 159^1, BlA-273-1 and F^l0-2) and 

two hybrids (H-3-19 and H-3-17) from Mannuthy are under 

pre-relea-SG multiplication. In the raultilocational triaDs 

seedling progenies of four selections have reco2"ded hijhcr 

yicl(3 at nil the centrps with stability in yield over the 

years, "ije data on progeny perfo"^mance, thus indicate 

that these lines could be used v/ith o.dv3ntage for produ­

ction and distribution of clonal seed materials, oe^ren 

hybrids .from Vridhachalam and seven from Mannuthy have 

recorded an yield nf more than 10 kg per tree in the 8th 

year of thci,r orchard life, and these are being evaluated 

further for stability in yield and quality factors» 

The fei*tilizer experiment initiated at Vengurla in 

1969 showed that the effect of nitrogen and phosphorus 

was bighly significant. There was response to E up to 

N^ level (125 kg/ha), i.e. 625 g/plant when P and K were 

also appli'ed and response of P was up to P, level (250 g/ 

p3ar:t) whan N level was up to N^. At other centres, viz., 

Vridhachalam, Bhubaneswar and Bapatla, there was response 

only for nit-rogen and not for P and K. At Bapatia, where 

the soil \u sandy, there vras response to N up to N2 level 
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(1000 g/plant) for all the characters studied, ^n :''io>l 

•both N^ (500 g/tree) and 1̂2 (̂  000 g/tree) lG~eIs arc-

found to he significantly superior to NQ, but there was 

no significant difference between N^ and N2 levels. 

Foliar application of urea (3%) with endosulfan 

(0.055̂ ) gave significantly higher yield under Vridhachalam 

conditions. 

Vegetative propagation methods carried out at diff­

erent centres show that side grafting, veneer grafting 

and epicotyl grafting are the most promising methods that 

could be adopted on a large scale. In addition, over l^fo 

success in _in situ budding is reported from Vittal and 

over l&fo success in softwood grafting at Bhubaneswar. 

ilr OJU^ EQ d;ĵ ii on 

• Irflorescence blight of cashew caused by tea 

.mosquito (rJ.Qi.opeltî  anJlSnii) can bf̂  effectJ vel;-?" controlled 

by three rounds of spraying with endosulfan 0.055̂  at the 

emergence of new flushes, and later at floiror emergence 

and at fruit set, A predator BndQChus inornatus has also 

been recorded over Keloneltis. Experiments carried out 

at Vriaha,chalam using 10 insecticides against leaf thrips, 

it was observed that monocrotopos, quinalphos were superior 

to other insecticides in their efficacy to control leaf 

1;hrips. 

GARBAMOIV! 

Oro"P Imprpyement 

The germplasm collection at Mudigere comprises 26 

types and 8 species of related genera and at Pampadumpara 

18 types and 16 wilt related genera. 
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Prom the collections at Mudigerey three high, yieldinf 

clones of prostrate type, viz., P1, P3 and P5 with an yield 

potential of 529, 830 and 614 g green capsules/clump, 

respectively have been identified for release as varieties. 

These clones have very high suckering potential also. -In 

addition, 7 clonal selections from the early bearing types 

and 13 selections from the other clonal collections have 

been identified as promising. These selections have 

recorded more than 500g of green capsules/plant. 

Among the F̂  progenies of diallel crosses, four 

cross combinations, viz., long panicle x early bearing, 

early bearing x leaf rot resistant, bold capsule x long 

panicle,- and leaf rot resistant x bold capsule are found 

to be promising. One of the plants (Fo.73'') under the 

cross c«<:rabinations early bearing x long panicle has recorded 

3 kg of green capsules successively for tx<̂o years and the 

capsules are bold type with a green weight of 1.04 g as 

against 0-7 g normally produced by a typical prostrate 

plant, 

At PamiDadUmpara, 7 erect types have been compared 

for yield pot;ential and out of this type No.7, 17 and 107 

were better yielders with good quality capsules. 

Crop Managp̂ mê it 

The experiments conducted at Mudigere showed that 

cardamom crop renov?3 25.9 kg N, 4.35 kg PpOc> 52.11 kg 

K̂ pO, 13.95 kg Ga and 3.48 kg Mg/ha. The uptake of potash 

iB Gignii'icaAtly high being 12 times that of phosphorus and 

t;\rlc'= than 6f Nitrogen. The NPK fertilizer experiments 

conducted at Mudigere and Pampadumpara did not however, 

show any -si g?̂ ificant or consistent results. This may be 

due to (i) l̂ ick of uniformity in shade (ii) genotypic 

variations in the plant material used in the experiment. 
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Ĉ ro g_ Pr Q"*̂  e c t i on 

At Pampadumpara 5400 seedlings were screened against 

'Katte' using viruliferus aphids @ 5 g/plant. None of the 

seedlings were found to be resistant to the disease. All 

the intergeneric crosses were screened against 'Katte'-

disease. 

[trials conducted at Pampadumpara show that Azhukal 

disease of cardamom could be reduced by drenching/spraying 

0:03?5 Bayer 5072, Difolatan 0.35̂ ° or cuman 0.3^. 

For the control of thrips, the insecticides fenthion, 

quinalphos, Phenthoate, fenitrothion and methyl parathion as 

osolane as dusts were found to be effective. 

PEFPfR 

r'rqp improvement 

The earlier germplasm collections at Panniyur comprises 

72 cultivars including an exotic type. During the period 

1 976--l9''/8s, 300 accessions were collected by a survey and 

during the year 1978-79, 117 wild and 5 cultivated access­

ions more were added to the germplasm. Among the cultivated 

types and hybrids, the hybrid Panniyur-I and seven other 

cultivars (Karimunda, Kottanadan, Kuthiravally, Balankotta, 

Cheriyakaniakadan, Kum.bhako(3i and Kalluv^lly) were found 

to be high yieldera. Culture No.354, a highly promising 

type is under initial evaluation. In a comparative yield 

trial using Parjaiyur-I, Arakulam Munda, Balankotta, 

Kalluvally and Kuthiravally, Panniyur-I recorded the 

maximum yield of 1.2 kg/vine as against 0.084 to 0.952 kg 

in others, 

Crô p Management 

The fertilizer experiment started in 1974 with three 

levels of N,''60, 120 and 180 g per standard per year, using 

Panniyur"^!, showed that N^ (60 g) le-̂ -̂el Is significantly 

superior'to Ng (""̂O g) or N.;, (180 g) levels of N. Higher 
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levels of F was found to adversely affect the yield of 

pepper. Initial observations at Vellanikkara,, indicated 

that growth and initial yield were better on dead standards 

and split application of fertilizers was found to be more 

beneficial than single application. 

Crop Protection 

Foot rot (quick wilt) is the major disease affecting-

black pepper inflicting upto 20^ losses in some gardens. 

Phytopbthora. isolated from a severely affected garden at 

Badiadka was found to be more virulent than the one 

isolated from Maloth, and produce lesions on pepper leaf 

within 2 days of inoculation. Monthly isolation of 

Phytopbthcra from the soil collected from Badiadka during 

September using leaf as bait, was positive up to November. 

During the period under report, the incidence of quick 

wilt was very low (OcSfo) at Bandadka, The survey covering 

7 villages at 'Calicut district showed that the overall 

disease incidence v;as about 6.1??̂ . The percentage 

incidence v/as found to be 6.55, 6.80 and 6.47 in Karimunda, 

Panniyur-I, and Arakulam Munda, respectively. 

The control trial with Bordeaux mixture + fertiliser, 

Bordeaux siixture, Ter2-â .ole, Aliette, and Ridomil showed 

that there was no wilt incidence in plots treated vith 

Bordeaux mixture + fertiliser, Bordeaux mixture and Ridomil. 

Soil samp-les analysed for copper content showed that the 

perc-̂ ntago of available copper was 0.3317, 0.1112 and 

0.0043 in soil samples from plots treated with Bordeaux 

fixture in 1982, 1g&1 and control, respectively. 
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GINGER 

C rop _Ijnprovement 

'Ilic ginger germplasm collection comprises 100 types 

at Solan, 81 at Pottangi, and 38 at Kasaragod. At Solan 

accession Nos.645 and 564 were found to be •£.Tom±8ir\g. 

recording an yield of 31,680 kg/ha and 30,800 kg/ha during 

the period under report. At Pottangi PG-2 (18,546 kg/ha) 

and PGS-35 (17,543 kg/ha) were the high yieldors. Maximum 

recovery of dry ginger was recorded in PGS-»1 9 (24?^). Six 

accessions, viz., Wynad Local, Burdwan, Taffingiva, Nadia, 

Rio-de-Janeiro and Jama.ica vrere found to be promising under 

the rainfed conditions at Kasaragod (yield 14'-'17 tonnes/ha). 

At Pottangi,, mulching with green or dried leaves was found 

to yield better than intercropping vrith french bean or red 

gram. 

Crop Improvement 

'Slip turmeric germplasm collections comprises 102 typos 

at Kasaragod, 91 at Pottangi and 53 at Coimbatore, At 

Kasaragod, five selections (Cls No.10, 2A, 3D, 15B and 21A)_ 

were found to be promising (33-35 tonnes/ha). The yield 

was ccmparativeli'' poor during the period under report, most 

probably due to the late planting. The sp. ̂ .rcum gmada 

gave the maximum yield of 58,280 kg/ha followed by 23,980 

kg/hs. in-Vondimitta. A total of 67 accessions were described 

using the proforma. Among the 91 -̂ r̂itpies evaluated at 

Pottangi, Ols 13 recorded the maximum yield of 19,800 kg/ha 

and in the prrliminary yield trial PTS-13 recorded the 

n:ayji;;um yield of 20,708 kg/ha. At Coimbatore, compared 

to ether entries, the yield was very high. Accession 

Noo5300-2-3 and 5307-1-1 recorded the maximum yield of 

15.59 kg and .15.55 kg/2,5 m*̂  bed. The percentage of recovery 

varied from 15.5 in Amsitapani Kothapotta to 25.5 in Clone 

lfo.5362.̂ ?™1 and 5303-1-»U The promising clone 5307-1-1 

yicP̂ -f̂ ed an-'average of 11,8"̂  2. 5 kg dried produce per hectare. 
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Crop Management 

The fertilize-r rxporinentvS at Sojan and PottangJ did 

not show any signlfic.o,nt differences between dl-f'ferent 

treatments. In other tri;3l, miilching gave significantly 

higher yield than intercropping. 

COPJAJNDER 

Crop improvement 

The germplasm collection of coriander comprises of 

140 xypos at G-unfcur, 200 at Jobner, 134 at Coimbatoro and 

155 at Jagudan. These collections have been evaluated for 

their yield and associated characters,, including their 

reaction to diseases. Based on the results of initial 

evaluation and multilocation trials promising tnpes have 

teen identified. Among those, UD-41, a small seeded 

selecbio/1 from Jobner with an yield potential of 11-I4 q/lia 

has been rocomnend"'' for release as varieties for Ra/asthan 

bv ntato Varietal Release Committee. UD"*4'i is a small 

seeded zyge developed through recurrent selection â'̂ oi 

on pT'ogeny testing from local collection. It is an crrect 

type '-Jith 1 daration of 140-146 days. Essential oil 

content is 0.25^ and com.paratively more to2 erant to Tvilt 

disease. Self^ction Ac.Ko.27 from Coimbatore (TKAU) is 

bettei' than tlie existing variety C0.I in yield as veil as 

- in qualitys, and has been released as variety? Co.2 by 

Tamil Eadu Variety Release Committee. Other high yielding 

selections in the advanced stages of ovaluatlonj, are UD-20 

UD«,21 from Jobner, CS-2, CS-4, GS-.5, GS~6 and P~2 from 

Guẑ feiir ard Ĝ JJ-~1 from Gujarat. 

Crv) Tj '̂ian'3 ̂ '^nent 

Fort-liseY> t r i a l s conducted at different centres 
showed significant difference between the levels of Nitrogen 
apTjlied. J^ertilizer t r i a l at Jobner (Rajasthsn) and 
-Jagcdan I'v-^ujarat) showed signLfioant increase m yield 

http://Ac.Ko.27
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due to the application of nitrogen at 60 kg/ha. At Guntur, 

difference in j'̂ ield due to increase in N level or app.lica-

tion of FYM vms not significant. However,, the interaction 

of these main factors influenced the yield significantly-

CUMIK 

Crop Improvement 

Cumin germplasm collection comprises of 55 entries at 

Jagudan and 55 entries at Jobner. Based on the results of 

initial evaluation and multilocational trials, the selection 

Vijapur-5 has been recommended for release by the G-ujarat 

Varietal Release Committee. In the multilocational trial 

conducted by the G-ujarat state department of Agriculture_ 

for the last four years also showed that the yield of 

this selection is significantly higher. The average yield 

was 4̂ 5,5 q/ha which is 595̂  higher than the local check 

S«.407- it matures in 108 days. The variety has bold grains 

and an esOential oil content of 3.3/̂ . It baa better 

tolei^vHce to mlt as well as blight as compared to the 

pf*evious?,y released variety S-407 and M-43« 

UC-198 is a promising selection from Jobner. It is 

an exotic type introduced from Egypt and has very high 

tolerance to cumin wilt in the field as well as under pot 

cu,lture conditions. It contains 3f° volatile oil as against 

3/̂  in the indigeno-us variety of cumin, and matures in 125 

days. Because of its very high tolerance for wilt, it has 

been recommended for large scale trial in G-ujarat and 

Bajasthan. UC-19 is another selection from Jobner at the 

advance stage of evaluation. It is better than the earlier 

varjety RS-I in yield os well as tolerance to wilt. 

Grot) Imni^ov^pent 

In fenugreek gernplasm collections are maintained and 

ovrlrated at-C-untû ^ (40) Jobner (%), Coinbatore (26) and 

Jagurla;i [5'1). The selection FLM is a high yielding 

rplrc'cion frcia Jcbncr deve.lo-pod through pure line selection. 
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The performance of this bold seeded se.lection is reported 

to be good outside state as well. 2̂iiis was roccmnended for 

release as variety (PRABHA) by the Rajasthan State Varietal 

Release Commitxeo, IJM-5, UM-17, WA~U2 and UM-34 arc the 

other promising selections at Jobner. Among the 26 aoc-'SS-

ions evaluated at Coimbatore, Acc.llo.390 recorded the 

hjghest yield followed by Ac.No.91 5, 947 and 980. i-t 

(3-untur, Lam Sel.I recorded the highest yield in the 

comparative yield trnal. 

FSMBL 

.^JOP Improvement 

In F e n n e l 1^9 a c c e s s i o n s a t Jagudan, 112 a t Jobne r , 
and 14. a t Guntur a r e be ing ma in ta ined and e v a l u a t e d . UF-5'' 
and. irF-32 from J o b n e r , P?~35 and S-7-9 from Jagudan and 
Lam Sol .T ?nd Lam S e l . l l from &untur a r e t h e proni^^ing 
s e l e c t x o p g . 

In t h e f e r t i l i s e r t r i a l a t Jagudan, f ou r l e v e l s of 
^2 (Oy 1 5 . 30 and 45 kg /ha) and t h r e e l e v e l s of PpO- (O, 
15 ard "0 k ^ / a a ) v e r e compared wi th s i g h t more t r e a t m e n t s , 
vi7 . , , 

±)^,11^VQ -f Vate r s p r a y 

X±) NQPQ + 2n 

i i i ) UQPQ + B 

i v ) ^IQPQ i- Zn +^8 

v) n^ -P^ c, "'• 2n + B 

v±) K'̂ c-P',-Q + Zn + B 

v ix ) Kg0^60 "*" 2n + B 

v i i i ) Ng^Pgo 

adnoii .og cr KBD des ign wi th t h r e e r e p l i c a t i o n s . 

http://Acc.llo.390
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Pooled analysis of the data for three years 1979-80 

to 1981-82 shov; that the yield differences were significant 

and treatment combination ^At^^-^n + 2n + B has given the 

highest average yield (1040 kg/ha) which was 65-87/^ 

higher than the control. The result further showed that 

the treatments R̂ j-P_p + Zn + B with a net increment 

benefit ratio of 1:5 could be more beneficial to get 

maximum yield. 



BXPEitlMSN'i'AL RESULTS 
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CASHEW 

Crop Improvement 

Zxperiment 1 . Germplasm collection and description 
of types and varieties. 

(Mannuthy, Bapatla, Vengurla, Vittal, 
Vridhachalam and Bhubaneswar) 

\ 
1 

The gerniplasm collections maintained at different 

centres under the AICSCIP comprises 95- accessions at 

Madakkathara 179 ^-^ Bapatla; 177 at Vridhachalamj 138 at 

Vengurla; 163 at Vittal and 4-7 at Bhubaneswar- These 

accessions were'evaluated for yield and associated 

characters. Substantial variability exists among these 

accessions for different characters like percentage of 

perfect flo'vcers, fruitset per pant;.cle, shapo, colour and 

.-juice can tent of apple, yield of nut^ nut £'iz.e, shellir̂ g 

pet^cenbage, breakage percentage, aroma of 3 eaves etc« 

Based on yield and quality of nuts, promising types hnve 

boen identified from each of the centres for direct 

propagation as well as :for utilising these as parents in 

the brcpding.^programme. Important characters of sclecbions 

ifientificd at each of the centres are given below. 

Table 1 , Performance of promising cashew selections at 
different centros^ 

rHame of the Select- Age of Yield VJh.of Shelling Rema-
Cciitre ion No, the- of 100 % rks 

tree ruts nuts 

Madakkathara/ BLA-
Ana •;!££: y>m(KAlJj 1J9-1 19 32.40 600 27.99 

BLA-
273-1 

E-1 0-2 

K-28-2 

19 

18 

19 

18.42 

18.78 

13.99 

630 

850 

630 

28.33 

26.96 

26.80 

Z-'lg-l 18 20 ,98 760 24,90 
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FLR-.2-1 
K-10-1 
R-25-2 
UDIl-2-1 

B a p a t l a 3/3 Simha 

18 20.74 550 
18 16,77 862 
19 17.20 560 
16 17.14 725 

(Av.of 
5 y r s . ) 

25 13.0 630 

9/8 Epurupalem 25 

Tree N0.I 

'̂rea T̂ o»39 

Tree No.40 

Tree No,56 

'̂ 'ree No J 29 

Tree No,256 

Tree No.273 

Yor̂ -urla Ver.gurla~1 

50 

50 

50 

50 

50 

50 

50 

22 

12.5 

42.1 

29.0 

18.1 

20.5 

40.6 

"24.3 

28.4 

600 

524 

740 

550 

550 

26.08 

26.14 

25.78 

26.19 

28.1 Released 
as BrP-3 

28.0 Heleased 
as BPP-^ 

26-7 Released 
as EPP~5 

23.7 

27.7 

26.7 Released 
as BP?~6 

21 .7 

25.5 

20,20 625 31 

Vengur la -2 

Veture~.56 

Ansu-p E a r l y 

Mysore 
Ko teka r 1 /61 

j^^ldnapur red 
Vengur la 56/3 

23 

25 

25 

25 

23 
23 

28 .68 

8,01 

7.65 

12.53 
2 .58 

10.56 

435 

1100 

345 

313 

455 
400 

33 

25 

30 

30 
32 

31 

Released as 
Vengur la - I 

Released as 
Vengurla-II 

Vridhaohalam M 10/4 

M 26/2 

B 2 /3 

Av .y i e ld 
- fqr t h e 
l a s t 3 y r s . 
0 9 8 0 - 8 2 ) 
12 .78 500 26.0 Released as 

VRI-1 
22.5 
18.6 
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During the period under report four accessions of 

gerF'plasm collection at Ba'patla were releaised as varieties 

by the Andhra Pradesh Variety Release Committee. 

Among the 452 trees in the germplasm collections at 

Vrjdhachalam, 371 trees only yielded during lg82o The 

accessions M 26/2 recorded the maximum yield of 22,580 kg 

followed by I806O kg in B,2/3. M 10/4 recorded 11,^5 kg 

during the period under report. 

Biometrical variations in different characters were 

recorded for the 47 collections in the germplasm planted In 

1975 at Bhubaneswar (Table 2). 

Table 2. Biometrical variations in different characters 
of cashew under germplasm collection at Bhubaneswar 

'^haractero str-clied Fange of variation within 
these types 

Height of plants 2.71 ra (Office -frooA- layer) to 
6.22 m (M-.I7/4) 

Girth of the stem 0.51 m (Selection 9/8) to 1,17 ra 
(Tree No.125) 

Canopy spread; 

i) North-south dire-
G-Vion 4 .05 m ( E : - 2 8 - 2 ) t o 8.46 m 

(Tree lTo.121) 

i i ) iJast^wDSt d i i e c t i o n 3.74 m ( K : - 2 8 ~ 2 ) t o 9-05 m (BLA-273) 
Highes t j ' - i e l d / p l a n t I . 5 6 kg (Kera la s e e d l i n g s ) to 

8.89 kg (M-.26/̂ )̂ 

Avero,ge yield/plant 0.83 kg (Kerala seedling) to 
5,83 kg (M-16/3) 

Higr-ost number of nuts/ 332 Kos. (Kerala secdlirgn) to 
pian-G i875 Hos. (M-16/3) 

Average nuiubeî  of nuts/ 21 Â os. (Kerala seedlings) to 
plant 1175 Nos. (M-26/2) ; 
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The yield data for the past four years showed that the 

accessions M 26/4\and M 16/3 (Vridhachalam types) recorded 

maximum yield for all the four years. During the year 

1981-32, the highest yield of 8,89 kg/tree was recorded in 

FU26/4 followed by 8.56 kg in M 16/3. 

One hundred sixty three accessions at CPGRI Regional 

Sbation at Vittal and 154 accessions at Shantigodu are 

being maintained and evaluated. The variability in apple 

and nut characters were studied and the mean values are 

given in Table 3. 

Table 3, "̂ /ariability in apple and nut characters among 
the various germplasm accessions at Vittal. 

Traits 

Apple/p ut rati o 

Juice content 

Vitamin C 

Tannins 

TSS 

Mean 

7.29 

59.90^ 

228.27 mg/g 

0,082 mg/g 

18.72^ 

SB 

0.19 

0,51 

0,41 

0.042 

0,55 

cv io 

37.3 

12,3 

25.4 

72.0 

41 o6 

J, „ ^ G-GriiiBS-asm collections planted at Madakkathara during 
1976 wG2^e^va3,uatGd for their growth characters, , ^^^^ 
floi-i-erin̂  habity yield and quality of nuts, TTQQ ilo.2052 

{Mhoor" 26-2) Tree No. 1 998'(Adhoor-6~1) and Tree No.2011 

(Kuliyar 25-'2) were Ihe high yielders during the period 

under report recoi-c'.ng 8.95 and 7.15 kg respectively« 
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Experiment 3. Comparative yield trial v/ith exiBting 
hi-'o jT-ielders in different agroclimatic 
' regi CijS, 

(MadaVkathara, Bapatla, Vengurla, 
Vridhachalam, Vittal and lihubaneswar) 

A comparative yield trial with seedling progr'nles 

of sixteen high yielding selections was started daring 

1 973-74 at five centres namely Bapatla, Vridliachalam, 

Madakkathara, Vittal and Vengurla and in 1975 at 

Bhuhaneswar. During the period under report also, the 

rGcorded in the progeny BLA T3< 

two selections recorded more than the block average, 

The progeny means at- each of the centres are g'5vezi in 

table 4o J^^ comparison of the mean yield of the progeny 

at each of the centres show that, under average level of 

managorrient, there is a progressive Tncreaae in yield upto 

tbe 5th yoar of orchard life, 7:he rate of yearly increase 

in yield gets gradually reduced and is almost negligible 

after the Sir.h year of orchard life except in sandy soJls. 

This trial was started during 73-74 and the plants 

can now be considered to have stabilised in yield. A 

critical evaluation of individual progeny for yjeld and 

quality of nuts and the possibility of utilising the 

promising lines for production of clonal seeds could be 

examined. 

Another yield trial with six cashevr cultivars 

namely type Nos,662, 657, 1140, BLA 139-1. TN-1, and 

xN-l19 was started at the Horticultural Farm, Jhagram in 

V7est Bengal in the year 1978, adopting a randomised block 

design with 8 replications. Detailed observations were 

recorded on floweringj fruiting, apple and nut characters , 

and yield. 

Under Vest Bengal conditions seedling progenies of 

BLA-139-'' was found to be late flowering and Wo. 662 early 

flowering. TN-1 recorded the shortest flowering phase, 
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msximum number of panic le per p l a n t , highest nunber of 
nu ts per panic le (4.5) h ighest y ie ld por platit (1.61 k, 
and h ighes t nut weight (6 .5 g ) . Thus T.KJ recordel tne 
h ighes t values for a l l the economic cha rac t e r s . 

In the comparative y ie ld t r i a l plant(po at Maaa.:>A-
t h a r a in 1975 V7ith a i r l a y e r s of 16 ?iigh y ie ld ing treeSf 
KDR 2-1 recorded maximum y ie ld of 7.358 kg/G3"ee. H-5-17 
which recorded maximum yield of 8.693 lig durijog 1981 
.yielded 4.47'' kg during the year under r epor t . Tree ITg, 
1687 recorded the highest .yield of 18.80 kg followed hy 
16.65 kg i n Tree i : c J792 under NDB. 2 - 1 . 

Experiment 4. H.ybridisation and s e l e c t i o n 
(Madakkathara, Bapat la , Vengurla and 
tTridha chalam) 

'I'Vt I-Iq^dakkathara, a t o t a l of 283 hybrid progenies 
incluoing; i 99 progenies broug]'it from ikiakkayam,^ were 
plahtpd in''i' '973. Seven of these promising hybri4s arc 
being eva^luatod for the q u a l i t y of nut and app le . 

Among the 86 hybrids of the age group of 25 years 
a t BapTtlc, 8 t r e e s recorded more than 15 kg nu t s / t rGo . 
During fcbo period under r epo r t , 730 Crosses were made 
involving e ight pa ren ta l combinations. 

Out of the 153 PI progenies planted in 1973 a t 
Vridhachalarcs, 1 ?;2 recorded l e s s than 3 kg, I4 recorded 
between 3 •Cftd^5 kg and 5 progenies recorded above 5 kg 
hu t s ' / t r ee , 'i'welve progenies f a i l ed to yie ld duj^ing the 
year'nad^or yepcrfc^ ^he progeny M 26/1 x M 3/3-17 gave the 
©Fxlmum yi^ld of 8.650 kg. Yield data for the past four 
^y€3;"S shc'/e'd t ha t among ^the f1 hybr ids , nine progenies 
•jwere proipising. Yield data for the promising hybrids 
>for the l a s t two years are given i n Table 5. 
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Table 5. Yield of -promising hybrids at Vridhachalam 
(Planter" ".n 1973) 

Yield (Kg/tree) 

2.67 

8.65 

2.65 

5.27 

1.47 

5-01 

2.56 

:^.19 

4.02 

15.86 

14.88 

12,39 

12.33 

9.90 

10.37 

9.42 

9.^-. 

Q . 1 2 

Cross combination Troe No. 19o1-02 Average Tor the 
last 5 years 

h 33/3 Selfed 3 

M 26/1 X M 5/3 17 

M 26/1 z M 3/3 5 

M 33/3 Selfed U 

M 10/4 T. M 26/1 A 

n 26/1 X M 3/3 16 

n 26/1 X M 3/3 2 

II 33/3 r K 1 0/4 1 0 

M 10/-̂  X N 26/1 2 

Hybridization I-TOTX was started at Vengurla in 19^0 

involving seven parental combinations. Cut of the 161 

progenies planted from the above cross coxnbinations in 

1970, eight progenies are found to be highly promising. 

The percentage of perfect flowers varied from 3 to 43 

and fri-itset varied from 3 to 10, Two progenies belonging 

to the cross sroambinations Ansui No.l-x Vetore-56 (Tree 

5̂10-5) and Midnapur Red x Vetor-56 (Tree No.'rj) have been 

--r'Tra'̂ec? «s '''engurla-3 and Vengnrla-4 by the state 

Variety Release Oomrrdttee in October 1 981 . 

The hyb-̂ idJ sation x\'-ork was continued further by using 

promising types like M-44/3, M 10/4 and Assam-S and a 

total of 1318 P̂  progenies were planted till June, 1981. 

During the year 1982, 261 progenies were obtained from 

eleven cross combinations. 
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Hybrid progenies evolved at Madakkathara, Bapatla, 

Vengurla and Vridhachalam have recorded very'high yield 

"by the 8th year of their orchard life. These hj'-brids are 

to be studied in detail for their economic characters 

especially, the shelling percentage and sice of the 

kernal and clonal progenies tested at different location 

for their adaptability and stability in yield. 

Experiment 5. Propagation trial 

(Madakkatharay Bapatla, Vengurlc3j Vittal 
Vridhachalam and Bhubfenesvar) 

Under Kerala conditions, the ideal periods for 

side grafting, veneer grafting and budding were found to 

be betveen June to September and in the case of epicotyl 

grafting between March to June. The percentage of initial 

establishment varied from 56 to 72 in the case of side 

grafting, 4'3~64 in veneer grafting, 72 to 80 in epicotĵ l 

grafting and 48 to 64 in budding. It was also' noted that 

the initial vigour is not maintained in the later stages. 

Hence, the casualities are more in the vegetative propa­

gated plants. Epicotyl grafting vras found to be easier 

and less costly than the other methods. Hence during the 

year 1981-82, studJ.es were mainly confined to epicotyl 

grafting. The results are given in Table 6. 

Table 6. Success of enicotyl grafting during the year 
1982 at Madakkathara. 

Month îTo. grafted Establishment (̂ ) 

Marcb 100 49 

April 100 71 

Kay 100 68 

June 100 57 

The main drawback in this method is the incidence 

of collar rot in the root stock seedlings. 

http://studJ.es
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In the trial to study the role of nine different 

growth regulators i-i proaioting rooting and establishment 

of airlayers, the following indications were obtained. 

(1) higher concentrations have depressing effect on 

rooting, number of roots and length of roots (?) no 

difference could be noticed between different treatments 

or between treatments and control, and (3) dipping in 

cowdung slurry or cows urine does not contribute to any 

appreciable advantage for establishment. 

At Vridhachalam, in situ budding using one year old 

seedlings of M 26/1 was continued. The trial was conducted 

from June 1981 to May 1982 using 25 seedlings every month. 

Maximum budtake of 75?̂  was recorded in June followed by 

59^ in July. In September and October 20f/o and 36.8?̂  

budtake was recoT^ded, but none in the remaining months. 

fe.t Bapatla veneer grafting and patch budding were 

continued during this year also. The data showed that 

maximum cuccess (76-100^) in veneer grafting was obtained 

in November followed by July (70-925^). In Patch budding, 

August and July months gave the maximum percentage of 

success (79 and 69 respectively). 

At Bhubaneswar soft wood grafting was continued and 

maxim.um success was obtained in October 198^ (65?'o) and 

June 1980 (76^). The results of soft wood grafting for 

the last three years are given in Table 7, 

Table 7. Success in soft-wood grafting at Bhubaneswar 
(1980-1982) 

Year Jan, 'Peb. Mar. April MayJune'july ^ug.Sept.Oct,Nov.Dec, 

1980 - - ~ - « 76 59 32 26 56 12 

19S1 - ^ - - 16 40 50 40 40 65 10 -

1932 35 2 5 " - - - _ „ _ - - -
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The vegetative propagation trials were started at 

Vengurla as early as 1968-69• The work done on different 

methods is summarised below; 

1. Airlayering 

1 . Layers prepared from November to May produce more 

roots and 72^ to d8°/o sufficiently rooted layers 

were available for separation from the mother trees, 

2. Layers prepared during rainy seasons (June-September) 

have shown better root formation, but have failed 

to survive in polybags. 

3. I'he maximum survival (64^) in polybags was observed 

%jhen the layers were prepared in April. 

4. 'J-'he field establishment was more (60-88?̂ ) when 

planted during the period from June to August, 

2 • "̂ êneer grafting 

1 , Hosults for thBee consecutive years showed that 

September was the most congenial period for veneer 

grafting. The success ranged from. 71-86?̂ . 

2, The effect of Root stock of three to eight months 

old on the success of grafting was tested. The 

data are presented in Table 8. 

Table 8. Success in veneer grafting with root stocks 
of different age groups at Vengurla. 

Age of root stock Percentage of success 

8 

7 

6 

5 

4 

3 

s, 
c, 

• S, 
.D. 5fo 

68, 

69. 

80. 
67. 

35. 

24. 

2. 

7, 

.33 

.44 

.00 

.78 

.00 

.44 

.81 

.79 

(56 .28) 
(57 .22) 

(64 .69) 
(55 ,68) 

(36 .06) 

(28 ,91) 

(Pigures in paranthesis indicate the arcsin 
transf'-'rmation) 
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The percentage of success {SC/o) of the grafts 

prepared on six months old root stock was significantly 

superior and on par with seven months old root stock 

was significantly superior and on par with seven months 

old root stocko 

5» ^ide-grafting 

Side grafting was found successful during the period 

from June-September. The success ranged from 50 to 90fo, 

4. Patch budding 

In patch budding 33 to 50^ success was recorded 

during the period from July to October* î resh trials 

to study the effect of age of root stock on the success 

in veneor graf+i' ;: and epicotyl grafting and the best 

time for soft-wood grafting \rere started in 1981. 

5'. ^plcoty]- and soft wood grafting' 

In the trial to find out the effect of root-stock 

on the success in epicotyl grafting, 1 20 grafts were 

prepared with stocks of 10, 20 and 30 days. For soft­

wood grafting about 4-6 months old root stock was used. 

The data on the success in epicotyl and soft grafting 

are presented in Table 9. 

Table 9» Siiccess in epicotyl and soft-wood grafting 
at Yengurla 

Month Percentage of success 

™__-'-'P?-5'-*iyi §£§;£"''̂ Ŝ_».» Soft-wood 

™„_ -„i2„lSyS_J20„da^s___30^days__f^'^f2i^f 

J u l y 5.00 0 ,83 0 .00 

August 0 .83 11.60 0 .83 
September 40.00 12.05 16.60 8 0 . 0 
October 30.80 10 .83 0 .00 68.0 
November 6.66 2 .50 0 ,83 80 .0 

December 20.00 14.16 U 6 6 20 .0 

file:///rere
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1982 January 

February 

J4arch 

April 

rO.OO 

56,60 

70.08 

69.00 

24.16 

30.00 

23.30 

10,08 

•11 .66 

28.33 

1 0'. 08 

20.08 

60.0 

92.0 

82.0 

94,0 

May 60.00 10.00 5.00 54.0 

Juno 65.00 16.60 41.70 60.0 

In epicotyl grafting maximum success x«ras obtained 

with 10 days old root stock during the period from 

February-June (56-705^). Maximum success in soft-wood 

grafting was obtained in April (94?̂ ) followed by 

February (92?̂ ) and March (82^6). 

Vineor grafting, epicotyl grafting and soft wood 

grafting are found to be successful at all the centres 

under controlled condition. These methods have to be 

ta'^en noTj to the f 1 old and large scale ±R Ĵ-Ji!:?. grafting 

should be taken up adopting soft wood grafting a.nd veneer 

grafting methods. Low field estabJ-ishment of grafts 

may bo due to lack of proper management. There is an 

urgent need to standardise management practices for 

grafts, both for transplanted as well as J:̂  ̂ j;i^ grafto, 

to ensure better field establishment. 

Crop^ Management 

Experiment 7„ Fertilizer experiment 

a, NPK trial in Cashew 

(Madakkathara, Bapatla, Yengurla, 
Vridhachalafli and 3hubaneswar; 
w'est J3engal) 

•̂ t I'ladnkkathara, 73 percent of the trees in the 

NPK fertilizer trial did not yield fruits during the 

year 1981-82. 
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The IIPK fertilizer experiment was started in the sandy 

soils of Bapatla in 1972 and the differential doses of 

fertilizers vrere given from 1977 onwards. Analysis of 

yield data for the year 1981-82 confirm the earlier results. 

There is response for N up to N2 level (1000 g/tree)., Even 

though Up has given the higher yield/tree, the differences 

between H^ (500 g/tree) and Np i^ not statistically signifi­

cant. Yield data for the NPK trial are given in Table 10. 

At Vridhachalam, unlike the previous report in 1979-8C 

the different treatments in the EPK fertilizer trial showed 

no significant effect on the crop. 

The NPK fert-'lizer trial started at Vengurla in 1969 

with the seedling progenies has been discontinued from 1982 

onwards as per the decisions of the 5th "orkshop meeting. 

The ne\<! trial was laid out j.n July 1931 on a 3^ 

confounded design with inarch grafts of the released variety 

Vcngurla-2. The treatments are K (O, 500 and 600 g/tree), 

PgOc (Oy 200 and 400 g/tree) and K2O (O, 300 and 600 g/tree)., 

The ITPZ fertilizer experiment at Vest Bengal T-as 
3 

started during the year 1978 adopting a 3 factoriaj. 

confounded design with 8 replications. Data were recorded 

on vegetative, flowering and yield characters, kaxlmura 

plant height, girth and spread were recorded in 1^ (20C g 

IT/plant/year) treated plants. The number of leader;̂  and 

lateral branches p-̂ -̂ ciUced per pxar.t 6?iowed significant 

increase due to the application of higher levels of 5", 

P and K. The highest levels, i.e. N̂ P̂̂ K̂  (M-200 g/plant/ 

year, p20^ - 100 g/plant/year, K2C—1 CO'g/plart/year'' 

recorded 'ohe maximum number of leaders and lat̂ erals per 

plant/year. Number of panicles/plant \lcio increased by 

the application of nitrogen. T-̂ eatment with the highest 

level of nitrogen increased the panicle number by 21.5 per 

plant compared to' that obtained with the lowest level of 

the nutrient. Similar trend of increase was cbserv̂ "r 

file:///lcio
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by treatment with phosphorus and potassium. Higher levels 

of nitrogen resultecL in marked improvement in the production 

of nuts per panicle and the highest level recorded 36 

per cent more nuts than the lowest level. 

Treatment with higher doses of nitrogen showed signi­

ficant improvement in yield/plant. 'Hie highest dose of 

N (200 g/plant/year) increased the weight of nuts by 150 

per cent over the lowest dose of the nutrient. Phosphorus 

and potash were also found to bo effective in increasing 

the yield/plant. The data on yield are given in Table 11. 

Table 11, Response of nitrogen, phosphorus and. potassium 
on the yield of cashew at Vest Bengal 

N levels Yield per P levels Yield per E levels Yield per 
pi ant (leg) plant (kg) plant (kg) 

N-, 0,98 • P̂  1.35 ^^ 1.33 

N2 _ 1,60 P2 1.80 K2 1.69 

N^ 2.45 P5 1.99 Kv, 2.02 

S. Em + 0,089 0,089 0.089 

C D , at 55̂  0c249 0.249 0.249 

Interactions 

N X P 

N, 

^ 2 

'J 

S, Sm + 

C D . a t 

J1„1L-K„ 

11, 

^ 2 

] ^ T ^ 
- > • 

3.. E '̂ + 

CD„ a t 

5/0 

P̂  

0,81 

1.26 

1 ,98 

0 
1 

1. 

M̂ 

,89 
J 6 

,94 

1 . 8 0 

1 . 9 9 

0 , 0 8 9 

0 . 2 4 9 

^ 2 

0 , 9 2 

1.75 

2 . 7 6 

0 , 1 5 5 

N . S . 

K2 

0 , 0 3 
1 ::,o 
1 » > ' - ! 

2 . (So 

0 , 1 5 5 

N , S . 

Kp 

^̂ -3 

^3 

1.24 

1 . 8 2 

2 . 6 4 

•^3 

1 . 2 5 

2 . 0 8 

2 . 7 6 



P X K 

P . 
1 

^2 

~"3 
S, Em 

C D . 

N X P X 

N^ 

^-2 

3 

S. Em 

C D . i 

. + 

at 

E 

+ 

at 

5% 

^1 

^ 2 

ir^ 

P. 
1 

^"2 

^1 

^ 2 

^ 3 

5/o 

" 32 

"̂1 

1 , 0 5 

1 . 2 7 

1 .67 

K^ 

0 . 6 2 

0 . 7 7 

' 1 . 2 7 

0 . 8 7 

1 . 22 

1 . 3 7 

1 .65 

1.82 

2 . 3 5 

1 

K2 

1 , 2 7 

2 . 0 4 

1 .79 

0 . 1 5 5 

N . S . 

K2 

0 . 6 7 

0 . 8 0 

1 . 02 

1 , 1 2 

1 . 3 0 

1 . 82 

2 , 0 0 

3 . 5 0 

2 . 5 2 

0 . 2 6 9 

N . S , 

Ŝ 
1 .73 

2 . 1 2 

2 . 2 4 

K3 

1 J 2 

1 . 2 0 

1 .42 

1 . 7 7 

2 . 2 2 

2 . 2 5 

2 , 3 0 

2 . 9 0 

3 . 0 5 

Maximum yieJld of 3.5 kg was recorded in the combina­

tions N^PgKp. Individual nut weight also was found to 

increase with the increase in the level of nutrients, 

especially nitrogen level. The size of the nut (length 

as well as diamctei; also was found to increase with the 

increase in the nutrient levels. 

As per the decisions of the Vth Workshop another 

fertilizer experiment was started in 1981 adopting a 3 

factorial confounded design with two replications. 
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The different levels of the nutrients are: 

Nitrogen - 0, 300 and 600 g/plant/year 

Phosphorus - 0, 200 and 400 g/plant/year 

Potash - 0, 300 and 600 g/plant/year 

I'he full dose of the nutrients are to be applied froT 

the 4th year onwards. 

Spacing trial in cashew 

In order to find out the optimum plant population per 

unit area, a spacing trialwith 12 treatments were started 

in 1982 adopting a randomised block design with 3 replica­

tion. I'he details of the experiment are given below. 

Plant population/ha 

i) 5 X 5 m (square) with no 
thining 400 

ii) 5 y 5 ni (square) and thining 
of 50% plants after 
6 years 400-200 

iii) 5 X 5 m (square) and thining 
of 75?̂  plants after 
11 years 400-200-100 

iv) 10x5 m (rectangular) 200 

v) 10x5 m (recxangular) and thining 

of 50?S p].ants 200-100 

vi) 10x1Om (square) 100 

vii) 10x10x1 On (triangular) 115 

viii) 8 X 8 m (square) 156 

ix) 8 X 8 X 8 m (triangular) 180 

x) 6 X 6 X 6 m (triangulax-) 321 

xi) 6 X 6 m (square) 278 

xii) 5 X 5 HI (square) and selective 
thining 400-200-^100 
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Sxperiment 7b. Effect of foliar application of urea 
with pesticides in cashew. 

(I3apat3.a and Vridhachalam) 

The experinr-t 'jas continued at VridhachaJ-am with 

five treatments. Application of 3% urea in combination 

with 0.05/̂ 5 Sndosulfan thrice gave the highest increase in 

yield (6,407 kg/tree) over the pre-treatment yield of 1979 

as against 3.494 kg/tree in the plot treated with insecticidi^ 

alone and 3.428 kg in the control. The data thus confirm 

the earlier results. 

Table 12. Effect of application of .urea with endosulfan 
at \/"ridhachalam 

Increase over tbe .pxe-
Trcatment 3̂_-reg.t-gent yieId wt» of • 

n u t s / £;•:/l]ir_ee_)_ 

„„_,_.,„_ ^__„_„„. „_i5D2 „. 12J2___ 

C o n t r o l 0.010 3«428 

Endosul fan (0.05f«) - 2 sp rays 0.770 3.487 

" 3 sprays 0.860 3.494 

+ u r e a 3% -
2 s p r a y s 

+ u r e a 3f° 
3 s p r a y s 

SE 

OD (P = 0 , 0 5 ) 

0 , 9 0 0 

1 .450 

0 . 1 9 8 

0 . 6 1 0 

4 . 1 1 1 

6 . 4 0 7 

0 . ^51 

1 . 3 9 0 

The increase in yield of nuts for every kg of N 

applied and the economics of the application of Urea + 

endosulfan are given in Table t̂  and 14 respectively. 
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Table 13. Increase in yield of ravj nuts (vreight in kg) 
per kg of Nitrogen applied through foliage 

Quantity of spray fluid/tree/spray 7.5 lit 

For 3 sprays 7»5 x 3 22.5 lit 

For yjo urea solution 30 g of urea in 1 lit 

of water 

For 22.5 l i t 675 g of urea 
675 g of urea 310 g of Nitrogen 
Extra y ie ld of nut obtained over 
con t ro l (6.4©7 - 3.428) = 2.979 kg 
For 310 g of i^-increase in yie ld 
of nuts = 2,979 kg 
For 1000 g of N increase in y ie ld = 9.610 kg 
Increase in y ie ld of nuts per kg 
of Nitrogen = 9.610 kg 

Table 14. Economics of f o l i a r app l i ca t i on of urea with 
endosu3-fan 

1. Cost of ingred ien t s of spray f lu id of 
22,5 l i t for 3 sprays @ 7,5 l i t / s p r a y 

675 g of Urea iP 30 g / l i t © Rs.2,35/kg 1,58 

33.75 ml of Endosulfan @ 1.5 m l / l i t 
@ R.s.82/lit, 2.77 

Total cost of ingredients Rs. 4.35 

2, Labour cost for spraying 

1 man and 1 woman can cover 40 trees 
in a day of 8 hours 

1 Man @ Ef.s.7/-

1 Woman @ Rs. 5/-

Total Rs»l2/» 
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For 40 trees the cost of spraying 

works out to Rs. 12.00 

For one tree/spray ......(0.30 p) 

For 3 sprays .,,o..30 x 3 0.90. 

Total cost of ingredients + spraying 5.25 

AtSditional income from additional yield-
of 2.979 leg @ fe. 5/kg 14.90 

Additional cost involved by the treatment 5.25 

Net profi't/tree 9-65 

For 204 trees (1 ha.) the net profit Rs J, 968.60 

Experiment 22. Eo'*"Tno'nal application to increase 
fruit &c3t in Cashew 

( Vridhachalam) 

In the trial at Vridhachalam with nine treatments 

and control, it was noticed that two sprays of 2, 4-D 

10 ppm,, one at flowering ama another at fruitset gave 

the maximum increase in yield of 4.217 kg/tree over the 

pre-treatment yield as against 0.660 kg/tree in the control. 

The data are given in Table I5. The results are in 

conformity xfith the previous ones. 

Table 1 5. Hormonal trials on cashew at Vridhachalam 

Treatm̂ ent Mean increase over pre-treatment 
yield 

" 1979-80 1981-82 

lAA 50 ppm 2.05 2.253 

" 100 ppm 2.78 3.023 

IBA 50 ppm 1.17 3.340 

" 100 ppm 1.30 2.041 
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NAA 10 ppm 2.89 2.061 

2, 4-'D 5 ppm 2.39 3.321 

" 10 ppm 4.68 4.217 

Water sprajr O.H 1.633 

Control 0.04 0.660 

SE 0.76 0.559 

CD (P = 0.05) 2.27 1 .660 

Crop Production 

Experiment 39. Chemical control of pests of cashew 

(Madakkathara, Bapatla, Vridhachalam) 

Chemical control trials against tea mosquito have 

been started at Madakkathara, Bapatla and Vridhachalam in 

1981-82, wjth a view to screening an effective chemical, 

other than endosulfan, against tea mcsquitp and other pests 

of cashe^T, The treatments included seven insecticides, 

viz., Endosuifan (0.05f^), Monocrotophos (0.05%)» BEC 50/̂  

W.P., Malathicn (0.05^), ^.uinalphos (0.039°), Carfcaryl 

(0.15/0, Phosalone (0.05?̂ ) and control. 

At Hadakkatnara, there was no significant differen­

ces between different treatments as far as damage to panicle 

is concerned. The maximum yield vas recorded in the control 

plots. 

During the period under report, tea mosquito attack 

was not noticed at Bapatla. Pre-treatment assessment of 

pest population of blossom webber (]fe.calla moncusalis), 

shoot tip and inflorescence caterpillar (Ohelaria haligramma) 

and apple and nut borer (Nephoj?,t_ery_x sp.) was m-ade in 

îpril 1982. Two insecticidal sprays were given at 25 days 

interval, the pest incidence was recorded at 10 days 

jnterval. There was no statistical difference between 

treatm.ents. 
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At Vridhachalam 10 insecticides, viz.j quainalphos, 

monocrotophcs, Diraethoate, Pormothion, Ma?.athion, pliorj-

phamidon, phosalonej endosulfan, carbaryl and BHC wer-

tried af̂ ainst leaf thrips, leaf Eiiner, leaf webber, ev.d 

fruit and nut borer. 

The maximun reduction in the population of thrips 

after the first round of spray was observed in i''Ionocro-

tophos 0.05/0 and Phosphamidon 0.05';° (56.97%). iio-'7ever, 

these vrere statistically on par with endosulfan (25.21^) 

and Phosalone (23.527o), but V7ere significantly superior 

to the other treatments. After the 3rd spray, all the 

treatment proved to be significantly superior over 

control. Monocrotophos and Dimethcate recorded the 

maximum reduction in the population of the thrips (36.69;'-). 

î'or the control of leaf miner, no significant 

difference coul.d be noticed between diffe'̂ ent treatments, 

even though all the treatments vrere found to be signifi­

cantly superior over the control in roiucing the pe.̂ t 

population ranging from 20 to 22 per cent. So also 

no va-̂ iaticn botween different treatments was obtained 

in reducing the Ic-af webber infestation after the third 

round of spra]/-. The m.aximum reduction in the nut borer 

vas obtained in monocrotophos 0.05/'° (50,57/° reduction) 

followed by carbaryl 0.05'% (49.25%)> quinalphos 0.05% 

(45.525>b) and endosulfan 0.05??' (44.79%). I'h'o maximum, 

decrease in the incidence of fruit borer compared to 

control was noticed in the case of endosulfan 0.05% 

(30., 7'/%) which was statistically on par with carbarĵ l 

(27.60%), monocrotophos (24.15%), Phosj^lone (23.67^i), 

Phospharuidon (17.89%) and 2110 (17.11/°)« I'hese were 

significant!;/ superior to the remaining treatments as 

woll-as control. Taking into consideration of the 
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final yield of nuts after the insecticidal sprayings, 

no significant difference was noticed between the 

treatments and the control. 

Another trial was laid out to find out the effi­

cacy of three systemic insecticides, viz., Monocrotophos, 

dimethoate and phosphamidon in controlling cashew aten 

borer by trunk injection. The number of live and dead 

stages of the pest was recorded after 10 days. It was 

observed that nô-:9 of these insecticides was effective 

in destroying the post coiripletely. 

Tea mosquito infestation was not recorded at 

Vridhachalam during the period under report. 

At Vengurla a trial with seA7"en insecticides was 

started against the incidence of tea mosquito during 

the year under report. However, the incidence of tea 

mosquito 'vas very low and highly erratic. Hence no 

conclusive results could- be ontained. 
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0 r 0 -p 1 Tu p rove m en t̂  

Ibcperiment 9. G-ermplasm collection and description 
of types and varieties 

(Mudigere and Pampadumpara) 

In the germplasm block at T^ludigere, 16 cultivars 

and eight species of related genera are being maintained 

in study ro''7S. '.'"ventynine cultivars and Eleven species 

are being maintained at Pampadumparao 

Experiment 10. Comparative yield trial of promising types 

(Mudigere and Pampadumpara) 

During the year 1967, eight]' seedlings which 

produced panicles in the nursery stage itself at Mudigere 

wore isolated as early bearers and planted in a separate 

block in 1968. The performance of the seJection for the 

past 10 years helped to identify seven promising selecti­

ons v;ith an yield potential ranging from. 1 25 to 325 g of 

green capsules/plant under rainfed conditions. 

Yield data for the 80 cloxial selections for the 

last ten years showed that 13 selections have recorded 

more than 500 g ox' •^/:r3en capsules/clum-p/yearj, which 

worked cut a minimum, of 300 kg of dry capsules/hao These 

selections have been planted in a repJ.icated trial during 

the year 1931 for further studies. 

|l_u 11i 1 o_cati 0na 1̂  trial 

A multi locational t r i a l vjith seedling progenies 
of f i f t e e n promising mother clumps was l a i d out during 
the year 1974 a t Mudigere and Appangala„ The cumulative 
y ie ld data recorded at Mudigere, for the l a s t four yoari-!, 
revealed tha t seedl ing progenies of CL~664, C.L'-730, 01-668 
and AS-6/3 are promising. 
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The three clones P1„ P3 and P5 were selected from 

the 25 clones under raultilocational trial and planted in 

1979. Observations were recorded on suckering habit, 

panicle production and jz-ield. Even though there was 

no significant difference between the clones in respect 

of suckering habit and panicle production, yield was 

found t;o be significantly high in clone Pi and P3 than 

P5 and control. The data are presented in Table 17» 

Table 1?. Performance of the three promising selections 
under multilocational trial at Mudigere. 

Selection No. of suckers/ No.of pani- Yield of green 
plant cles/plant capsules/plant 

P1 

P3 

P5 

C o n t r o l 

25.74 

^ / -"7 r 

21 ,52 

22,63 

36.5 

35.3 

24 0 5 

29.1 

569.80 

441 .61 

294.91 

218«75 

The performance of the seedling-progenies of these 

25 selections showed that PI, P2, P14, and PI 6 were supe­

rior to others with regard to yield. 

Sixteen clones yielding more than 500 g/plant 

were selected as promising after the evaluation of seed­

ling and clonal material for the last 10 years, and laid 

out a new experiment in a balanced lattice design with 

six replications. The experiment started in September, 

1981 „ The clones identified were CL-652, 01-654, CL-664, 

CI-^668, CL">675, 01-^679, GL-681 , CL-683, CL-69I , CL-726, 

CL-728, CL-729, CL-730, PI, P3 and P5. 

At Pam/padumpara, the experiment was closed as 

per the decisions of the Annual Technical Review Committee 

of Research Projects, 



Experiment 11, Hybridization 

(Mudigere and Parapadumpara) 

'j-he diallel crosses involving six characters and 

having 30 cross combinations 'were planted at Mudigere 

during 1974. I'ho earlier indications x̂ ere that the 

combinations involving early bearing type was compara­

tively better, eventhough the difference in yield 

bet̂ '/een different combinations were statistically not, 

significant.. The performance of the diallel cross 

combinations are given in Table 18. 

On the basis of four year's yield data, 60 plants 

were screened as promising. The average yield from these 

plants ranged-from 603 to 2183 g green capsules per cluiap/ 

year. One of the plants under the combinations early 

bearing x long panicle recorded 3 kg green capsules succe­

ssively for two years. The capsules are bold weighing an 

average-of 1.04 g as against 0,75 g normally produced by 

a prostrate type plant. 

_G_3r 0'_p _ Ma nag e me nt 

•Sxperiment 1 2. Manurial Experiment 

(Mudigere aiid Pampadumpara) 

-•".s the manurial experiment started at Mudigere and 

Pampadumpara did not show any significant or consistant 

resuj.ts,, it was decided to start fresh trials under uniform 

shade with monoclonal material. At Mudigere another trial 

wj.th 9 combinations of Ca and Mg vras laid out in 1981 to 

find out the significance of these two elements on 

cazdamom crop. 

Crop Protaction 

i'kperim.ent 25. Testi'ng ppirental lines for disease 
resistance 
{Pampad umpa ra) 

As per the revised technical programme, large num.ber 

of seedlings were raised and inoculation of seedlings with 

viruliferous aphids iP 25 per seedling is in iD?.-ogress. 



Experiment 32. Studies on 'Aztiukal' disease 

(Paapadumpara) 

The Pathogen. Phytophthora was found to'infect almost 

all shade trees, fruit plants and weeds found in and around 

the cardamom estates. 

Field control trials against the disease for the last 

two years showed that the fungicide Bordeaux mixture 1^ 

as spray or drench or both was the most effective method 

available at present for checking the disease. Pour new 

trials have been contemplated. They are (i) Pield trials 

to control Azhukal disease of cardamom in different tracts 

(2) Svaluation of fungicides against Phytophthora sp, 

causing Azhukal disease of cardamom in vitro. (3) 

Epidemiology of the î .zhukal disease of cardamom (4) 

-Btiolcgical studies of clump rot and Azhukal disease of 

cardamom. 

Sxperiment 39. Chemical control of cardamom thrips 

(Pampadumpara, Yercaud) 

It was observed that application of insecticides 

during August and Septem.ber is inevitable for tho proper 

control of cardamom thrips. Skipping of spraying insecti-

cides during these months will adversely affect the 

quality of capsule. 

At Cardam.om Research Station^ "^ercaud, it v/as 

observed that wider spacing of 2.5 x 2.5 m significantly 

reduced the incidence of stem borer to 1.41 to 2.50 per 

cent as against 2'^ to 205'o in. 1 x 1 si spacing. 

In order to find out the effect of horm.one in 

reducing fruit drop in cardamom, a new experiment was 

laid out at Mudigere in 1981 with 9 treatments and a 

control, No significant difference was noticed between 

the different treatments or betv/een treatments and control.' 
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PEPPER 

Crop Improvement 

Bxporiraent 13. G-ermplasm col lGction and screening 
of pepper 
(Panniyur) 

Popper germplasiE assemljage a t Panniyur comprises 

114 cu l t iva ted and 33 wild types which include four c u l t i ­

vated and seven wild types col lec ted during the year under 

r.eixffirt. 

Experiment I4 . I n t e r v a r i e t a l hybr id i sa t ion 

(Panriiyur) 

Five hundred hybrid and open pollinated seedlings 

v;ere transplanted to the main fmeld, Prom tlje 2000 

seedlings in the nursery, 771 belonging to 23 combinations 

were selected for planting in the main field. 

During the period under report 147 cultures were 

harvested. Based upon yield and associated characters, 

87 cultures were selected for multiplication and further 

studies. 

Hybridization involving 11 parental combinations 

were carried out during the period under report. 

Ji'xperiment ^3. Comparative yield trial 

(Panniyur) 

'îhe compararlva- yield >;rial wich four local popular 

varieties, viz., Araku^am i'lunda, Kailuvally, Balankotta 

and Kuthiravally along with hybrid Panniyur-I was planted 

in 1975. Panniyur-I hybrid continued to give higher yield, 

this year also followed by Kuthiravally. The total number 

of bearing plants is found to vary during each year and 

for each variety. 
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Crop Management / ^' X'.i c,t i 1 ci ^ r . 

Sxperiment 17- I'-ertilizer experiment on pepper 

(Panniyur) 

In order to find out -̂-e fertilizer reaudrement 

of pepper, tiro experiments were started at Panniyur 

during the year 1974-75, one with graded doses of 

nitrogen and lime, and another with all the three major 

nutrients II, P and il. 'The former one concluded during 

the year 1580 claarly draxfinS the eoncluGion that 

60 g N/plant/year is sufficient for the hybrid pepper 

Panniyur-I. In the latter experiment, the combination 

50 g B, 100 g Pg^s ^nd 150 g KgO recorded the maxi ̂ .-1̂ ^ 

3̂ 1 eld-. 

,.-?,y..Q.P. • ji^ .?.t§.P,.!̂  i . . 9 J \ 

Experiment 35. ,̂uick wilt aAd slow wilt disease of 

pepper (£asa:cagod and Panniyur) 

At Kasaragcd .HiYj^pjiJMia was isolated from 

pepper vines severely affectc'd by q.uick wilt disease 

from a garden at Badiadka where pepper is grown on 

arecanut, Ihere was heavy defoliation following severe 
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foliar infection. 'i'he sporangium was elongated with 

tappered base and measured 24-60/̂ in length and 8.32/^ 

in breadth and pedicel raeasured 32-16of^-. It was more 

virulent than the Maloth isolate of Phytophthora. I'he 

pathogen produced lesions on pepper leaf within 2 days 

of inoculation while the Maloth isolate took more than 

4 days for lesion production. The pathogen also infected 

colocasia and elephant foot yam growing in the affected 

garden. 

At Panniyur, during the year under report, apart 

from Bordeaux mixture, ten other fungicides v/ere evaluated 

JrB Xi-î IS ''̂y using poison food technique developed by 

Zentmyer (1955)'> i'he fungicides were tried at two 

concentrations of the medium, 1000 and 2000 ppm. Apart 

from Bordeaux mixture, seven other fungicides were 'found 

to inhibit fungal growth in the culture media. A field 

trial using the above fungicides have been started 

during the period undei" report. 
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A field control trial against slow x\alt disease of 

pepper has also been started at Panniyur by using five 

chemicals. 

Experiment 41. Control of Pollu disease of pepper 

(Panniyur) 

Observations on the incidence of Cglljstotrichjjm 

on pepper leaves, spikes and berries showed thats-

i) Percentage of leaf infection was more on the eastern 

side.and two metre height and minimum on the southern 

side. 

ii) Out of the total spike shedding of 13.08?̂ , shedding 

• due to fungal infection v̂ as only 5.745̂ " 

iii) Loss in weight of berries (reduction in yield) was 

very high due to thread infection folloxired by early 

. infection. 

iv) Infection by the fungus was noticed from the time of 

spiking onwards. Iiox\reverj the percentage of infection 

was more pronounced during August-K'ovember. 
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GINCxER kbiP TUMERIC 

Crop Impi'ovem'ent 

Experiment 18 . Crermplasm c o l l e c t i o n and e v a l u a t i o n 
of g i n g e r 

(Solan, Kasaragod, Pottangi and 
Vellanikkara) 

One hundred clones are maintained and multiplied 

at Solan. Of these 18 yielded more than 200 g/plant. 

Accession numbers ^45 and 564 gave the maximum yield of 

360 g (31,680 kg/ha) and 350 g (30,800 kg/ha) plant 

respectively. 

In the initial evaluation trial at Solan with 22 

accessions, maximum yield of 215 g/plant (18,920 kg/ha) 

was recorded in accession NOo564 follovred by 202 g (179776 

feg/ha) in 646. The clone 646 yielded 500 g/plant (44,000 

kg) during the previous year also.' 

At Pottangi 81 accessions are maintained and evalu­

ated. PGS-'2 recorded maximum yield of 4.215 kg7l.5 M"̂  

(18546 kg/ha) followed by PGS-35 (3.987 kg/1,5 M^ (17.547 

kg/ha). 

In the preliminary yield trial at Pottangi with 

20 cultivars, Ernad Manjeri yielded 5.135 kg/3i32 bed 

(11,292 kg/ha) followed by PGS-19 (4.000 kg (8,800 kg/ha). 

Maximum recovery (24?o} was recorded in PGS-19. 

In the comparative yield trial vrith six cultivars 

Ver.gara selection recorded the maximum yield of 5.212 kg/ 

3m2 followed by PGS-19 (4.862 kg/3m2). Vengara selection 

recorded higher yield during the year 1981 also. 
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The ginger germplasm collection consists of 38 

accessions at Kaaaragod. Yield data for the last four 

years showed that six cultivars, via., Wynad local, 

Burdwan, Taffingiva, Nadia, Rio-de~Janeiro and Jamaica 

perform equally well under the rainfed conditions at 

Kasaragod (Yiejld 1 4~1 7 tonnes/ha). Fifteen accessions 

were described using the germplasm descriptor. In the 

comparative yield trial, the cultivars Wynad local, 

Burdwan and Nadua, records significantly higher yield 

among the nine cultivars tested (yield 12.5-15 tonnes/ha). 

At Yellanikkara, the scheme started functioning 

only in June, 198^. 

Prop Management 

Experiment 19- Manurisl cum seed rate trial in ginger 

(Pottangi) 

During the year 1981-82, two varieties, UP and 

Vengara selections were tried in three different planting 

methods and two different size of seed materials. No 

significant difference could he noticed either in the size 

of planting materials used or in the different methods of 

planting. This is in confoDrraity with the previous years. 

Mulching with green or dry leaves was found to he superior 

to intercropping with french bean or red gram, 

TUimERIC 

Crop Management 

Experiment 20. G-erraplasm c o l l e c t i o n and evaluat ion 
of turmeric 
(Kasaragod, Solan, Pottangi and 
Coimbatore) 

The germplasm collectioh'df turmeric at Kasaragod 

comprised 102 types, of v;hich 78 accessions comes under 

Curcuma longa^ 21 under C. aromatica, 2 under the sp; 
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2.' amada and one accession fro2\ Indonesia. Apart from 

those 63 clones teJected from 38 longs types are also 

being maintained. Under the rainfod conditions at 

Ja^aragod, five selections (Cls Ho.IC, 2ii, 3D, 15C and 

21 A) were found to be highly promising (33-35 tonnes/ha)* 

During the year under report the sp; C_ur_cunia a ma da gave 

the maximum yield of 17.4 kg^ed of 3m x im (33,280 kgM 

followed by 10.9 kg (23,980 kg/ha) in \rondimitta, 10.6 kg 

(23,320 kg/ha) in Wynad Local, 10.4 kg C22,880 kg/ha) in 

Ethamukula and 10.4 kg (22,880 kg/ha) in Wo,24. Among 

the 63 clonal selections the high yielders were Cls ITo. 

15B (10 kg ~ 22,00 kg/ha), 2A and 2-8.7 kg each 19,140 

kg/ha) and H B (8.5 kg, 18,700 kg/ba). The comparative 

yield ti.al with five selections Cls Wo.IC, 2A, 3D, 15B 

and 21 A) did not show any significant difference. A 

total of 67 accessions wore described according to the 

proforna. 

At Pottangi, 91 entries were evaluated, of which 
o 

Cls ITc,13 recorded the maximum yield of 4.5 kg/1.5 m̂  
bod (19,000 kg/ha) followed by 4.18 kg (18.392 kg/ha) 

in Karhadi local. -Tn the-preliminary yield" trratj-^h-e 

hiPhert yield was recorded by PTS-13 (9-413 kg/3m2 -

20,708 kg/ha) followed by 8.250 kg (18,150 kg/ha) in 

PT3~49, as against 9.50 kg/3m2 bed in PTS-62 during che 

previous year. Maximum recovery of dry trarmeric was 

recorded in PTS-I0 (2.376 kg/3m2 bed - 9,944 kg/ha) 

as against 7.050 kg/3m2 bed during last year. 

At 'Joimbatore 53 selected accessions wore studied 

for their biorae^rical traits. The range of various 

characters are given in Table 19. 

file:///rondimitta
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Table 19. Biometrical traits of 53 selected accessions 
of tumeric at Coim'batoreo 

Character Range/plant 

1. No.of mother rhizĉ nes 1.8 to 4.8 

2. Weight of mother rhizomes 22 g to 114 g 

3. No. of pirimary rhizomes 6.6 t.o 20.4 

4- V/eight of primary rhizomes 94 g to 275 g 

5. No. of secondary rhizomes 17-0 to 47.8 

6. Weight of secondary rhizomes 59 g to 169 g 

7. Yield/plot (fresh rhizome) 2.93 kg to 15.59 kg 

The highest yield of 15.59 kg/plot of 2 sci.m, vzas recorded 

in iicc,No.5380»2-"3 followed by 15.55 in 5307-1-1. -he 

pcrcentc.30 of rocove'cy of dry turmê 'lc varied from 15.5 to 

25.5. Based on the recovery of dry turmeric^ the pronising 

entries careened vrere Ace,No. 5377-1-1 , 5365-3-4, 5303-1-1, 

5303-1-1 (20 kr) and 5307-1-1. In the 3orar>aratiA-o yield 

trjal with 19 prom.ising cultivars also, the Acc.No. 550'̂ -1-1 

recorded the high^nt yield of 96.9 kg/16H2 as against 42.9 

kg in the local. The curing percentage ranged from 17 tn 

25.25, the maximum in 5303.33. The promising clone 5307-1-1 

yielded an average of 11,812.5 kg dried produce per hectare. 

Crop Management 

Experiment 21 : Fertilizer experim.ent in turmeric 

(Solan and Pottangi) 

As in the previous years, the fertilizer exporinont 

at Solan and -t'ottangi gave no significant differences 

among different treatments. The second trial at -̂ 'ottangi 

•«7ith 15 ''omhinations of three levels of manures and two 

levels of green leaves as InulchV BISO-showed no significant 

differences between different treatments like the previous 

years. In the experiment to compare the effect of mulch 
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and intercropping in turmeric beds, it was observed that 

mulching gave significantly higher yield (up to 4.73 kg/3ijl' 

bed (10,406 kg/ha) as against 1.187 kg (2,611 kg/ha) in 

intercropping, 

ẐSJP__£xoiec.tion 

Experiment 36, fihiaome ^ot of ginger and turmeric 
(Kasaragod) 

In the comprehensive trial laid out at Calicut and 

Kasaragod comprising tvro fungicides two insecticides and 

three amendments, cowdung treated plots had the highest 

germ-ination followed by neemcake treatment. Disease 

incidence was minimum in Pongamia cake treated plots, .;i.t 

Kasaragod, Pongamia, Metacid combination favoured the best 

crop stand. At Calicut, insecticide treated plots fared 

better than control, although beti'j-een the insecticides 

there was no significant difference. Both oilcakes and 

and Difolatan had a depressing effect on total microbial 

count. Lifolatan treated plots receiving no insecticides 

had the best count. Isolation for fungi and insects yielded 

only fungi in the initial stages. Maggots and pupae appea­

red only later than fungi. 

In storage, .Pythium population was less in February 

(Ifo), increasing in May & June to ll̂ ô and 2\io respectively. 

Fusarium count was 61% in February and increased up to 70?& 

in June. 

Efficacy of the various seed protectants was in the 

following order viz., Terrazole 0.251$ (48% recovery)* 

Bavistin 0.3% (46%) Aretan (43%) and Dithane M-45 (43%)V 

On the different m-cthods tried storing in paddy husk gave 

maximum recovery viz., 55.9% followed by Sand (Sl.l̂ Ô* 

sawdust 49.8% and (rlycosmis leaves 40%. V/hcn 100% visibly 

gorl rhi!-.omes were stored, seed recovery was 60%. When 

10% rotten rhizomes were mixed and stored, the recovery 

was only 18%. 
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The "date of sowing" trial was laid out at Perirvaan.::;' u 

zhi with eight sowing datos stretching frora Fohraary "/o •" 

forming the main plots and 5 fungicidal treatjTients forming 

the suo plots. First fortnight of May through first fort­

night of June were the most favourable sowing period, folic-

wed by laj, b -. uarter of April, Difolatan seed treitnient was 

found to be superior or DM~45. 

In an experiment conducted to study the aombined 

effect of activateu charcoal and fungicides, Dithane M-45 

vrhen combined with activated charcoal afforded bettor post 

emergence protection 1 98fo than Difolatan. When qalcium 

oxide was dusted on the cut ends of the seed rhizome, post 

emergence stand was improved (98?̂ ) considerably over control. 

(87f&) (42°C). In a trial to study the efficacy of hot water 

treatment and cowdung slurry followed by smoke treatment 

independently and in combination on seed rhizomes, hot 

water alone was as efficient {SS'-fo) as the cnmhinei tro'-.tment. 

Hoguoing had a distinct advantage in improving crop stand 

(74?0 over the control (56'̂ )o In a trial where varying 

concentration of Aza. uracil (O, 1, 10 & 100 ppm) were tried 

as seed tr.^atment, the 10 ppm concentration alone supported 

crop grô '̂ th (96/') better over control. 
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CORIANDER 

CroiJ In̂ P.̂  "e_me_nt 

Sxperinen. 42. Germplasm collection, maintenance and 
sslection 
(Jobner, Jagudan (Vijapur), G-untur and 
Goiiabatore) 

The coriander germplasm collection at present compriseG 

140 types at Guntur, 200 at Jobner, 134 at Coirabatore and 

1 55 at Vijapur.• 

At G-untur, 140 entries were evaluated on the basis 

of biometrical analysis of variations. Seven entries 

recorded more than 12 q/ha (variation 12-14 ci/ha) whereas 

34 recorded 10-12 q/ha. The duration of raost of the entries 

was 91-100 days. The variations in different vegetative 

and yield characters are given in Table 20. The maxiraura 

j'-ield of ' '.96 q/ha was recorded in AS-97. 

• Tu .le 20. Biometrical variation in coriander 
types evaluated under germplasm at 
Guntur, 

Si. 
No. 
1 

Character 

2 

Rangf 

3 

G.H. 
Class No.of 

Interval lines 

4 5 6 

1-. P l a n t h e i g h t (cm) 41-74 54 

2 . No.of primary b ranches 4-14 7 

3» No,of Secondary branches 5-25 1i 

40-50 
51-60 
61-70 
71-80 

1-5 
6-10 

11-15 

1-5 
6-tO 

11-15 
16-20 
21-25 

41 
86 
12 

1 

23 
113 

3 

3 
64 
52 
19 

2 
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4 . Days > 30< f l o w e r i n g 48-50 

5. Tota." "^ration i n days 86-106 

6o No. . i b e l s / p l a n t 5-29 

7 . JNo, c? .mbel le ts /urabel 4-8 

8 . Yio. oH mer i ca rps /umbe l 7-38 

9. No. of m e r i c a r p s / p l a n t 60-350 151 

1 0 . Yielc 1-1 kg /ha 417^1596 880 

56 

99 

13 

6 

16 

51 

SO 

45-50 
51-55 
56-60 

80-90 
91 -1 00 

1 01-110 

5-10 
11-20 
21-30 

1-5 
6-10 

1-10 
11-20 
21-30 
31-4.0 

50-100 
101-150 
151-200 
201-250 
?5 ' -300 
50-i-550 

400-600 
601-800 
801-1000 

1001-1200 
1 201 -1 400 

0 

37 
94 

1 
i 

119 
20 

51 
75 
14 

71 
69 

26 
91 
21 

2 

32 
60 
28 
11 

6 
3 

14 
37 
48 
34 

7 

Eval cation of 200 e n t r i e s a t Jobne r showed h igh 
v a r i a t i o n ! etwoen e n t r i e s i n y i e l d and a s s o c i a t e d 
chara6ter ' .3 . The y i e l d / h a ranged from 3 t o 11 q/ha v/ith 
a c . v . OL 31 .42?b. V a r i a t i o n i n b i o m e t r i c a l c h a r a c t e r s 

a r e g iven i n Cable 2 1 . Maximum y i e l d of 11.45 q /ha >ras 

r ecorded in UD-373.. 'The UD-41 gave only 7.64 q / h a . In 
g e n e r a l -'-he performa^ice of a l l t h e e n t r i e s was poor . 

Only UD-3 3 y i e l d e d more t han 10 q /ha . She vo la t i3 . e o i l 
c o n t e n t v r r i e d from 0.062 t o 0 .250 p e r c e n t , t h e maximum 

reco rded i n UjD-7l ( 0 . 2 5 0 ^ ) . 
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Table 21 ._ B i o m e t r i c a l v a r i a t i o n i n c o r i a n d e r gerraplasra 
c o l l e c t i o n eva lua t ed a t <Jobner. , 

Gb.ar:./vters Range G.Mean S.E. C.V..(y'/) 

Days to flowering 64.75-115.25 

Days to . rurity 122.00-143.00 

Plant He:::-ht (cm) 35.90-82.30 

Branches/plant 4.45-6.25 

Umbels/p'- •:.: 12,65-40.10 

Umbellet:/plant 51 . 60-1 45.1 0 

0 ra ins / U' i:fc... 1 3.60-6.18 

1 000 g r a : v.h weight (gm) 6. 20-1 6.50 

l i e l d q/ha 3 .28 -11 .45 

" V o l a t i l e o i . content(?b) 0 .062-0 .250 

B l i g h t 0-3-, 00 
Povdery milaew 0-5 .00 

At ' /o imbatore 134 e n t r i e s were eva lua ted and wide 

va r i a t i o?as were r eco rded fo r d i f f e r e n t c h a r a c t e r s a t u d i e d . 

The b i o m e t i i c a l v a r i a t i o n s f o r v a r i o u s c h a r a c t e r s a r e g iven 

i n Table !;"« C u l t u r e - 2 7 0 (from P2) gave t h e h i g h e s t y i e l d 

of 295 g. IITS- 6t 30 m l o n g . Other p romis i r ig -aecesc ions 

were AG ijo-735 (239 g/row) and Ac.No. 695 (287 g/row)".' 

79.25 
129.42 

53.99 

5.53 

24.44 

84.85 

4.. 80 

11 .39 

6.13 

0.14 

1 .71 

3.29 

10.80 

5.61 

11 .67 

0.47 

5.80 

26.16 

0.70 

2.46 

1.93 

0.05 
0.88 

1 .58 

13.62 

4.33 
21 .62 

8.55 

23.73 

30.83 

14.64 

21.56 

31 .42 

31.83 

51.37 
48,02 
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TablG 22. BioEiGtr ical v a r i a t i o n i n c o r i a n d e r t y p e s 

a t Co inba to re 

Character : , iiange U.Mean «.Eo C.V.(>i) 

Yie ld 0-' s e o d / p l o t 15-00-295 .00 150.02 65 .8? 43^89 

Height o i p l a n t ( e n ) 19 .64-56 .84 33-51 6.39 19.06 

INfo.cf Lrimory b r a n c h - o QA " oo c -VA -? I ^ on -zc: 
^ ' es 2 .80-O.80 5.70 1.16 20.35 

N 0 .o f secondary 
b ranches 
No. of umbo'', s 
Umb 011et G/un b e l 

'.'/eight of s e e d / 
5 p i a n t e 

1 000 se.-d weight 

10.60-23-80 
?0.00-38-S-'^ 

3 .70-6 .60 

9 .00-27 .00 

12 .20-18 ,80 

1 7 J 5 

29.29 

5 . ' ' , : 

16-07 

' ^cS4 

2.11 

3.77 
0.61. 

3.42 

1.05 

12.29 

12,87 
11 .78 

21.30 
7.10 

B x p e r i r c n t 4 3 . Vari^^tal t r i a l i n c o r i a n d e r 

(Guntur , Coiirbatnre and Jooner ) 

The f o u r t e e n v a r i e t i e s were e v a l u a t e d a t Guntur . 

S e l e c t i o n s 0 3 - 2 , 05-4 and P2 were t h e h igh j^-ielders f o r 

t h e p a s t t h r e e y c ^ r s , whereas AS-18, a s e l e c t i o n from 

"•^nantapur gave t h e maximum y i e l d of 1195 kg/ha d u r i n g 

t h e pe r iod under r e p o r t followed by P-4 (1125 kg /ha ) and 

CS-4 (1104 k g / h a ) . The y i e l d da ta f o r t h e p a s t f ou r 

y e a r s a re g iven i n Table 23 . 

Tab le 23 . Y ie ld d a t a f o r t h e promis ing c o r i a n d e r s t r a i n s 
a t U-untur under i n i t i a l e v a l u a t i o n (Yie ld (kg /ha) 

Strains 

CS-2 
CS-4 
P2 
AS-18 

P-4 

1978-79 

1224.62 
1209-75 
1037.14 

-

-

1979-60 

1014.88 
982.1$ 

970.24 
mm 

-

19d0-31 

855.00 
826.00 
806.00 
583.00 
757.00 

1981-82 

1065#0 
1104.0 
992.0 

1195.0 
1125.0 

Hean 

1053.9 
1030.5 

951.4 
889.0 
941.0 

Mean 1157.17 '.<^89.09 761.0 1096.0 
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When the yield data, for the past four jj-ears were 

compared it was ohsorved that CS~2 and C3-4 were the 

promising strains among the xourteen û ider initial 

evaluation. 

At Jobner, the trial was conduct.;-,! at Aklera and 

Durgapura in addition to Jobner. At Durgapura, the crop 

was destroyed "by storm, hence the yield data could not be 

recorded. At Aklera, GAU-1 only gave an yield equal to 

the check (13.65 q/ha) 5 the.yi9ld;s frcn all others vfere 

low. At Jobner, the highest yield was obtained from IID-373 

(9.97 q/ha) followed by UD-41 (8.60 q/ha). The yield data 

for different varieties are given in 'Table 24. 

Table 24. Varietal evaluation of coriander at Jobner 
and Aklera 

(Yield q/ha) 

V a r i e t y Aklera =-:"o'nner Mean 

UD-1 10.05 
UD~20 9.10 
uri-21 13,60 

UD-41 • 8,10 

UD-373 8.30 

UD-374 6.85 

CS»4 8.75 
GAU-.1 13.65 
Local check ' I3 i65 

SE 1,05 
CD a t 5/0 3.05 
CV (%) 21.07 

5.93 

6.69 
7,44 

^•60 

9.97 
7.,28 

4 . ; 3 

4.56 

8.49 

0.37 

1.04 

11 .83 

7 ; 99 

7.89 
10.52 

8.35 

9.14 

7.07 

6.57 
9.11 

11 .07 

At Colmbatore, the v a r i e t a l evaluat ion t r i a l was 
merged with the comparative ŷ  old t r . ' a l . 
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Experiment 44= Yield trial in coriander 

(Ooinibatore, Guntur, Jcbner and Magadan) 

'•'he trial was initiated at Guntur in 1975-76 wit^ 

28 acce.^sicrn, at .Towner rnd Jagudan with 16 accessions and 

at Goimb-itore with 12 accessions. A comparison of differ­

ent accessions at different centres are given in Table 25. 

At G-untur, the perioriaance of all the accessions was good 

compa_red to otaei" "ontreSc iioveiits-er. .••'-;cessions recorded 

more yield than the block average of "! 149 kg/ha. The 

high yielde.-s of the previous years, C3-4, CS~2 and P2 

gave the maximum yield during 1581 •-•52 -..-'op season also. 

The yield data for the promising accessions for the last 

four years are given in Table 26. 

Table 26. Perforraanoe of the high yielders under 
yield trial at Gur.tur ^Y.Uld kg/ha) 

Variety 1978-79 1979-80 1980-81 1 981 =,82 Mean 

03-2 

CS~4 

Co-i 

MS-1 

P-2 

P-3 

1187,^2 

-

• •'223.14 

1 ' 60,22 

1102.96 

997.03 

970.24 

956.65 

952 0 6 

940,.; 8 

86^.56 

1167.0 

1075.0 

i021 .0 

863.0 

1 OOP-.': 

eoc.o 

1388.0 

1467.0 

1321.0 

1138.0 

133.3.0 

1250.0 

1184.9 

1170.7 

1130.5 

1028,4 

1101.23 

1025.13 

At Jobner 15 accessions [/ere cv?".-Mted against a local 

check, nine accessions recorded more yield than the block 

avei'age of 640 |;g/ha. The results were in agreement with 

the previous year's results that the characters showed 

significant differences except ',ir'̂ -el?/plant and umbellets/ 

plant. lTD-373 and UD-41 gave higher gra: i yield, 9.97 

and 8.60 q/ha respectively as against 8.49 q/ha for the 

local check, iiven though the performance of the local 

check is good and well adapted to the local conditions of 

Rajasthan, the quality of the local strain is poor compared 
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to UD-4I . Trie performance of the promising selections 

under comparative yield trial for the last five years are 

given in Table 27. 

Table 27. Performance of the promising selections 
under comparative yield trial at Jobner 

(yield q/ha) 

S e l e c t i o n 

UD"41 

UD-373 
UI)-21 

UD-20 
Loca l check 

1911-lQ 

10.68 

-

7 .23 

8,05 
7.56 

1978-79 

13.87 
~ 

11 .32 

10.05 
5 .95-

1979-80 

10.80 
-

6.3a 
7.56 

3.91 

1980-81 

2 .67 

2 ,85 
2 .38 

2o02 
2.22 

1981-82 

8 .60 

9 .97 
7.44 

6.69 

8 .49 

Mean 

9.32 

6.41 

6.95 

6 .87 
5.61 

Among the eleven accessions evaluated at Coimbatore 

for six Hcanons, Cultu.re-270, a reselection from ^2 consi­

stently proved its superiority over the rest for winter 

season. For monsoon seasons, Co-1 was found to be promi­

sing. In general, the performance of the selection under 

CYT was very poor at Coimbatore. I'he bjock average was 

onljr 137 kg/ha and four accessions recorded more than the 

block average. 

At Jagudan, significant differences in yield were 

observed among the 16 accessions tried p>ider comparative 

yield trial. The accession Co-1 recorv-' y^. the maximum 

yield of £u4 kg/ha. Eight accessions recorded more than 

the block average of 554 kg/ha. 

Crop Manageir̂ ent 

•Sxperiment 52. Response of coriander to fertilizers 

(Jobner, Jagudan (Vijapur) and G-untur) 

fertilizer trials laid out at the above centres 
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d u r i n g 1981-82 showed s i g n i f i c a n t d i f f e r e n c e i n y i e l d 

between t r e a t m e n t s , ^he f e r t i l i z e r t r i a l i n c o r i a n d e r 

a t Jobne r s h o w e ^ s i g n i f i c a n t i n c r e a s e i n y i e l d due t o t h e 

a p p l i c a t i o n of H. Even though N2 (60 kg N/ha) and N3 

l e v e l s (90 kg N/ha^ showed no s i g n i f i c a n t d i f f e r e n c e s 

from N t h e r e was no s i g n i f i c a n t d i f f e r e n c e between N^, 

Np and H^. Among t h e t h r e e spac ings t:-i'^d 30 cm and 40 cm 

row s p a c i n g gave s j ' j n i f i c a n t l y hi,'3h3i j - ' o ld than 20 cm. 

I'he r e s u l t s of f e r t i l i z e r cura-spaclng Lrj^als a r e g iven 

i n 5Pable 28. 

' l ab le 28. i ' e r t i l i z e r - c u m - s p a c i n g t i ' ic i l i n 
c o r i a n d e r a t Jobne r 

Spacing (cm) 

N i t r o g e n (kg /ha ) • SI S2 S3 Mean 

(20) (30) (40) 

11Q 5=88 6.88 7.11 6.62 

N-,(30) 6.30 7 .90 7.96 7 .39 

N2(60) 6.5i? 6 .29 8.59 7.81 

^13(90) 6.91 8,12 N.32 7.78 

Mean b..A- V-'?':: 7.79 

S.B, 0 .49 
C D . {5%) ' ' : - 42 
C D , {'ifo) 1.90 

C D . fo r N {5%) 0 .82 

C D . fo r spac ing 
i^jfc) 0.71 
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ivmonG the different combinations, 112 (60 kg N/ha) ̂  

3^ (4-0 en) gave the highest yield whereas F Q (no R") S.̂  

(20 oir; gave the lowest, 

-'t •TUiM-uUr-j. no significant difference in jaeld was 

obse)ryed d .; to increase in N level or applj.cation of PHI. 

Buu the 5-n'-• .raction of these main •"'accors influenced the 
s 

yield .?'.a--ificanfy. The raaximum yield was recorded in N^ 

level of I itrogen (30 kg/ha) with FYM (10'tonnes/ha), 

At Jagudan centre;, the y3.elC. difference due to 

various treataient '̂Dmbination::. were f c'"-id to be highly 

significant. Apr/Hcatior, O-"̂  5̂-' "'••̂s.-en y 60 kg/ha with a 

spacing of AQ :•-: •'•! 5 cro gave the highest =̂ield of 667 kg/ 

ha vrtiich was 11.53';>̂ ' higher than the co-'',rol. 



» 6̂  -

CIMIW 

Crop Improvement 

Sxperiiuent 47. G-c--raiplasm collection, maintenance 
and selection 
(Jobner and Jagudan vVijapur) 

The cumin germplasm comprised 53 entries at Jobner 

and 53 at Jagudan. 

At Jobner the best yielding entries -̂ îth lower 

disease incidences were UC-124 (486.7.kg/ha), UC-1 3 

(440,96 kg/ha) and UC-93 (440.96 kg/ha). The different 

entries chowed significant differences only for plant 

height and grades of blight and powdery mildew infection. 

A comparative yield trial with eight entries were 

laid out at Jobner and Jagudan. In both the places the 

accessions showed s-̂  arnif icant diffr-:-?'r.'.--'/'.: for yield. 

Table 29 shows the performance oi cuinir. under com^parative 

yield at Jobner and 'Jagudan for the past two years, iit 

Jagudan, Vijapur-5 recorded the maximum yield for both the 

years (581 and 357 kg/ha respectively'). Compared to 1981 

(block averages 434 kg/ha), the perforraa-.î e of the crop 

was poor :.n the 1982 season (block average; 301 kg/ha). 

At Jobner, during the year 1981, the crop failed due to 

wilt, During 1982, 110-198 recorded the nrdximum yield 

of 158 kg/ha followed by 142 kg in UC-192 and 128 kg in 

UC-194., The yield data for all other accessions were 

very poor„ 
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Table 29. Performance of cumin under comparative yield 
trial at Jobner and Jagudan for the past 
two years. 

Access ions 

MC-.43 
Vi japur -

UC-1 9 

uc-i 92 
UC-194 

UC-196 

UG-198 
RS-.1 

C o n t r o l 

Mean 

CD (5/0 
CV (/o) 

'5 

Ja,e'u,dan 

1 981 

451 
581 

410 

470 
• 460 

547 
-

515 
238 

434 

74.41 

28 .85 

( y i e l d 
1.982 

306 

357 
300 

329 
349 

264 
-

292 

214 

301 

81 .70 

18.72 

k ^ l i a l 
Mean 

378 

469 

355' 

399 
404» 

305 
-

403 
226 

~ 
-

Jobner ( y i e l d ki^/hB.) 

I9S2 

13 
76 

93 
142 

128 

66 

158 

99 

13 

88 

70.85 
55 .29 

In the state level varietal trial, three varieties 

K3~1, MC-43 and UC-19 were tested against a local check 

at five locations, Jobner, Mandore, Sumerpur, Durgapura 

and Tabije. Very severe attack of wilt, powdery mildew 

as well as blight was recorded in all the centres, MG-43 

being the most severely affected. Except at 'I'abiji, the 

varieties UG~19 and RS-1 performed better than the local 

check at all the centres. 
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FEKUGRBBK 

Crop Improveroent 

iilxperiBien-t 46. Germplasm c c l l e c t i o n , maintenance 
and s e l e c t i o n iix fenugreek 
(Cruntur, CoimlDatore, Jobner and 
Jagudan) 

Under the germplasm co l l ec t ions and evaluat ion of 
fenugreek, 36 e n t r i e s were evaluated at Jobner, 40 at 
•^untur, 26 a t Coimbatore and 69 a t Jagudan (Vi japur) . 

Among the 36 en t r i e s evaluated at Jobner, wide range 
of v a r i a b i l i t y was noticed for y ie ld (6.49 q/ha in TO-109 
to 18.26 q/ha in UT4-.50) and assoc ia ted cha rac te r s . The 
b iomet r i ca l v a r i a t i o n s for d i f f e ren t characters are given 
in Table 30. Nine accessions gave more than 15 q/ha. 
The re leased v a r i e t y NLM (Prabha) yielded 15.76 q/ha. 

Table 30. Biometr ica l v a r i a t i o n in feni".greek types 
evaluated under germplasm a t Jobner 

Character Range &.riean S.B. (C,V.%) 

Dajrs to flowering 65-83 71.4 2.5 6.05 
Plant height (cm) 48-66 57.5 3-04 9.24 
Primary branches/ 
P lant 5-6 5.8 0.52 15.76 
Secondary branches/ 

-lant 1-4 3,0 0.0'; 4S.34 

Pods/plant 28-60 40.7 6.26 27.16 
Pod length (cm) 9-11 10.7 0.59 9^77 
1000 grain weight(g) 8-15- 12.9 0.73 10.39 
Yield/ha \q) 6-18 13.6 . 1.49 19.40 

At G-untur, data could not be recorded for the 40 

accessions under germ.plasm due to the very poor perfor­

mance of collection. Heavy x'ains in the early stages 

and prolonged drought at later stages adversely affected 

the crop growth and yield. 
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Among the twentysix entries evaluated at Coimbatore, 

AC.No. 590 recorded the highest grain yield of 445" g/plc"+;" 

of 14 sq.m. Other promising accessions were Ac.No.9l3, 

947 amd 980 with yields ranging from 450 to 455 g/plot. 

Experiment 51 . Comparative yield trial in fenugreek 

(Guntur, Coimbatore and Jobner) 

A comparative yield trial with six selections from 

Jobner (Wi-5, 17, 52, 54, 55 and NBI), one from Coimbatore 

(T.G.2556), one from Jagudan (I.C.9955) and one from 

Guntur (Lam Sel.I) were laid out at three locations, 

(.Tuntur, Coimbatore, Jagudan and Jobner. At Jobner and 

Jagudan, the yield was very good where as Coimbatore 

and Guntur it was very poor.(Table 51). 

Table 51.• Performance of cumin accessions under compara­
tive yield trial at different eentres (yield 
kg/ha 1981-82.) 

Access ions 

Ui>i-5 

UM-17 
TO-5 2 

Urn-5 4 

UM-55 
Lam.Se l . I 

UM-112 

Co.2556 

NLM 

IC-9955 
TC-1084 

Loca l 

Mean 

CD (5%) 

Jobne r 

1688 

1695 

1515 
1838 

1150 

1675 
1990 

1470 

1715 
1668 

• • 

1465 

1654 

22 .0 

Jagudan 

1656 

1487 
1642 

1456 

1618 
1422 

Pusa E a r l y 
t r a n c h i n g 

969 

1650 

1589 
1026 CS 581 

CS 385 
CS 960 

1476 

1454 

160.41 

Guntur 

513 

353 
554 
292 

271 
417 

553 

553 
292 

533 
333 
354 
375 
354 

535 

Coimbatore 

115 
101 

24 
116 

144 
126 

• • 

389 

87 
152 

216 

145 
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At G-untur, apart from the above 9» five more 

including a local check were compared. Yield was 

maximum in Lam Sel.I (41? kg/ha) which was significantly 

higher v;hen compared to other cultivars. The yield-wa® 

very poor for all the cultivars due to adverse climatic 

factorSo The block average was only 355 kg/ha and only 

5 varieties yielded more than the block average. 

At Jobner 12 varieties were compared (seven from 

Jobner, 2 from Coimbatore and one each from G-untur and 

Jagudan + the local check). 'I'he accessions shox̂ ed 

significant differences for characters like days to 

flowering, plant height, pod length, grains/pod, 1000 

grain weight, yield/plant as well as yield/ha. The 

accession TJ14-11 2 recorded the highest yield of 19.90 

q/ha follov̂ ed by UI4-34 (18,38 q/ha) and NJM (17.15 q/ha). 

The performance of the varietie-'.̂  under c-,raparative jaeld 

trial are given in Table 32. The crude ĵ rotein content 

in these selections varied from 2^•.8Tfc to 35.93'7io 

The yield data for the past four years showed that 

the perforffiance of NLM and UH-34 was equally good. The 

6 at a are gl-̂ en in Table 33-

Table 33. Yield data for the fenugreek varieties 
under comparative yield trial at Jobner 

(yield q/ha) 

V a r i e t i e s 

TJM-5 • 
Uj^-I 7 
UI^I-32 
Url™34 
TBI-3 5 
Lam S e l . I 
UM-112 
Co ,2336 
I C - 9 9 5 5 vG.F . 
FLM 
L o c a l (Bobas) 

CD (5%) 

1978-79 

1 5 . 3 7 
15 .71 
1 6 . 2 2 
1 7 . 5 7 
1 6 . 6 3 
1 5 . 1 8 
1 4 . 1 0 
1 2 . 8 5 

. 1 ) 1 5 . 1 4 
1 9 . 6 7 
1 2 , 6 2 

3 . 8 8 

1 979-^80 

1 6 . 4 2 
17«20 
14 .35 
19 .87 
14 .81 
11 . 90 
1 2 . 7 6 
11 .22 
11 .27 
17 .67 
16 .95 

2 . 2 0 

1 980-81 

1 2 . 6 7 
11 .62 
1 3 . 6 0 
13 .95 
1 4 . 5 2 
1 2 . 1 7 
^ 1 , 70 
1 3 .40 
1 0 / 3 7 
1 4 . 1 7 
1 0 . 8 8 

2 . 2 0 

1981-82 

1 6 . 8 8 
16 ,95 
1 5 . 1 3 
1 8 . 3 8 
11 . 50 
16 .75 
1 9 . 9 0 
1 4 . 7 0 
1 6 . 6 8 
17. ; i5 
14-65 

' 0 . 3 0 

Mean 

1 5 . 3 4 
1 5 . 3 7 
1 4 . 8 2 
1 7 . 4 4 
1 4 . 3 6 
1 4 . 0 0 
1 4 . 6 7 
1 3 . 0 4 
1 3 . 3 6 
1 7 . 1 7 
1 3 . 2 8 
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In another tria3. six varrieties were compared at 

three different locations, Banawara, Drr-gapura and Jobr. ̂ r. 

At Durgapura, the crop shored very good performance. 'J-"he 

yield varj ed from 30-37.-55 C'/La; the maximum being in NLK 

(Prabha)., At Jobner M~34 USoJS q/ha) and liLri (17»15 q/ 

ha) gave the rnaximurn yields whereas at Banswara, the local 

check recorded the maximum yield of 10,36 q/ha. V;hen 

compared to the overall meanj, it was observed that NLM 

(Prabha) 'recorded the highest yield (21,87 q/ha) as 

against 20.49 o/ha fzjr the local checks, 'The yield data 

are given in Table 34. 

Table 34. Yield data for the fenugreek varieties 
under comparative yield trial at differ­
ent locations (Yield q/ha) (1981-82) 

Varieties/ Banswara Durgapura Jobner Mean Mean yield(Q/ 
Location ('iSSi-ha) (1978-82) 

'19B2) 

12.68 

12o83 

11.15 

12,97 

12.32 

14.79 

12.50 

The average y i e l d fo r t h e p a s t four yea r s (137G~79 

t o 1981-82) a l s o showed s u p e r i o r i t y of NM (14 .79 q/ha) 

as a g a i n s t 12.50 i n t h e check, 

•̂ ^mong t h e 6 v a r i e t i e s compared a t Ccimbatore f o r 
f-Qur s e a s o n s , t h e -access ion , T&-2336 ®as found to be t h e 
most p romis ing one (y ie ld" 565 g / 1 4 . 5 sq .m. p l o t ) . This 
a c c e s s i o n recorded maximum y i e l i i n 1980-81 a l s o . 

UT4-.5 

Ui'l-i 7 

m4''32 

IM'«34 

TOI-35 

NLM 

Loca l 

CD i5fo 

check 

') 

9.50 
8 .33 

8 .33 
• 8 .58 

9.00 
8 .50 

10 .36 

1 .27 

30.05 
35.40 

30.15 
31 0 08 

32.95 

37.55 

36.45 

0.47 

1 6.83 

16.95 

15.13 
1 8 ,38 

11 .50 

17.15 

14.65 
0»30 

18.21 

20.26 

17.87 

19-35 
17.86 

21 .07 

20,49 
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Experiment 53. Hesponse of fenugreek to fertilisers 

(Jobner and Jagudan (Viiapur) 

During the period under report an experiment 

consisted of combinations of three dates of sowing 

viz,, 7th November, 17th IJovember and 27th November, 

and three row spacings, viz., 20 cm, 30 cm and 40 cm. 

were tried at Jobner. Data showed that early sowing 

gave more yield than late sowings and closei" spacings 

(20 cm and 30 cm) gave significantly higher yield 

than 40 cm. (Table 35).-

T'able 35. Effect of sowing date and row spacings 
on the yield of fenugre?:: at Jobner. 
(Yield q/ha.) 

Date of sowing/ 
Spac ing 

D1 (7 th Hov.) 

D2 (17 th Nov.) 

D3 (27 th Nov.) 

Mean 

CD (.3%) f o r sowing 

SI 
(20cm) 

1 8 o 1 

14.81 

14.28 

15.80 

0.45 

(30cm) 

1 7 . 7 7 ' 

17 .58 

11 ,82 

15.73 

Civ 

(40cm) 

15 .34 ' 

14-92 

1U77 

14.01 

Kean 

17.14 

1 5.77 

12 ,63 

CD {5%) for spacing 0.52 



prop Improyeaent 

Experiment 49- 0-o.r,:._.las:Ti collection^ maintenance 
and selecxion in fenuol.. 
(Guntur, Jagudan and Jobner) 

Fourteen accessions were evaluated at iruntur, of whicli 

U.F.31 has recorded the highest yield (•3'! 2 kg/ha). This 

accessions recorded maximuit! ĵ ield in 19&0-81 season also, 

^ovrever, the quality of this accession is poor and the 

colour also is not attractive. 

One hundred entries along with sLz checks were 

evaluated at Jobner. I'hirteen entries recorded more 

yield than the checks. UF-^? recorded the xTiaxirnuin yield 

of 8,U q/lia followed br 6.9 q/ha in UP-9[̂ . -̂11 the 

accessions were susceptible tt blight. 

'i'hT fennel germplasm comprises 179 collections at 

Jagudan. 

Like the pi-evious year, the seven entries under 

comparative yield trial did not show any significant 

difference as far as yield is concerned. 3";am Selection II 

and UP-32 x̂ ere the high yielders with ev. yield of 9c 33 and 

9..68 q/ha respectively. 'Ihe protein content vardod from 

I0o93?o in UP-32 to 18,75̂ /0 in PF-3'5. 

In a-oother trial five selections, lT-31 » 110-3? 9 

Mass Qelectionl-I, PF~35 and S-7-9 were compared along 

with checks at two locations at Sunerpur and Jobner. at 

SuT-erpur, all the varieties ?h(-.v9d good porfornsnce. Ihe 

maximum yield of 13.C5 q/ha w3s recoî ded in IIP-3'''. At 

Jobner, there was no signific-mt differences between 

different varieties. The data are presented in Table 36. 
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' i 'able 56.- Performance of f e n n e l v a r i s t i o a under 
compara t ive y i e l d t r i a l a t Jobne r & Sumerpur 

V a r i e t i e s L o c a t i o n s Days t o Y i e l d / p l a n t Yie ld 
f l ower ing (gm) q/iia 

UF-31 Sumerpur - ~ 13-05 
1 Jobner 107.00 21.12 '•8.30 

UP-32 Sumerpur - - > 1 .37 
J o b n e r 106.00 20.62 9.68 

Mass S e l , Sumerpur - - 12.13 
Jobne r 109.75 22 .88 9.18 

PF~35 Sumerpur - - 10 .83 
Jobne r 105.75 16„00 8.20 

S~.7-9 Sumerpur - - 10,60 
Jobne r 104.00 22.50 9.48 

Tiocal check ' Sumerpur - •- 9 .40 
Jobner 112.50 2 1 J 3 9.30 

SSm + Sumerpur - - 0 .05 
Jobne r 2.10 0 ,30 0 .87 

CD a t "bio SumertMH' - ~ 0.15 
Jobne r N . S . K.S . S'.S. 

GV 7̂  Sumerpur - - . 27 .23 
Jobne r 4 .07 2.54 19-34 
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Table 37. Yie ld d a t a on NPK f e r t i l i z e r t r i a l on :.• -i ^ •• ' 
a t Jagudan du r ing .1 9?9-"82 

Treatment • _̂  Xi.eld_.ll^;/M_)__ Tota l Av-;r£.se Vorcei^t 

79-80 80-81-81-62 ove^'"'"^ 

^cl^b 
Vl5 

^'15^0 

^^15^15 
N15P3Q 

^ 3 0 ^ 0 

N 30^1 5 
NjQPjQ 

^ ^ 5 ^ 0 

^ 4 5 ^ t 5 

\ 5 h 0 

^ 0 ^ 0 ^ 

^^0^0 ^ 

^ 0 ^ 0 ^ 

Vo ^ 

¥ . s p r a y 

Zn 

B 

Zn 

N^^P^5+Zn 

F P 
^•45 30 

^ 9 0 ^ 6 0 

+ 

+ 

"̂  Zn 

+ Zn 

Kg/ 

C D , (5-̂ o) 

w 0 V 0 '(̂  y t ̂ ) 

B 

B 

T 3 

+B 

'ha, 

859 

863 

862 

939 

1046 

1063 

857 

1081 

1003 

1075 

1219 

1192 

692 

787 

869 

970 

1094 

1288 

1186 

11 24 

1 5 7 . 

304» 

23o 

287 

304 

311 

446 

383 

338 

421 

387 

491 

382 

• 459 

413 

261 

321 

320 

344. 

378 

472 

521 

544 

00 3 3 . 

25 9 7 . 

8 7 U . 

735 

8 9 6 . 

927 

1029 

1077 

1080 

715 

1079 

1126 

874 

1022 

941 

773 

890 

b38 

': 0" 5 

1231 

1360 

1396 

1290 

89 118« 

09 339o 

,98 2 0 , 

00 

10 

46 

1881 

2068 

2100 

2414 

2506 

2480 

1993 

2547 

2623 

2331 

2700 

2546 

1726 

.1998 

1 827 

2329 

2703 

31 20 

3103 

2958 

627 

689 

700 

805 

835 

827 

664 

849 

874 

777 

900 

849 

• 575 

666 

609 

776 

901 

1040 

1034 

*986 

6 2 . 

1 7 5 . 

2 4 . 

80 

81 

66 

9 .94 

9 . 9 4 

11 . 6 4 

2 8 . 3 4 

3 3 . 2 2 

3 1 . 8 5 

5 . 9 5 

35 .41 

3 9 , 4 5 

2 3 , 0 2 

43.54 

35»25 

~ 

• 6 „ 2 2 

™ 

23 .81 

• 4 3 . 7 0 

6 5 . 8 7 

6 4 . 9 7 

5 7 . 2 6 
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The accessions (UP-3'! , UF-oS and .'i.̂y.̂f), Lam Celecbi ;•. 

I, Lam Selection 11, Mass selection, P?»-35 and S-7~9 anc 

control) tested under comparative yield trial at Jagadan 

showed significant differences for yield. Analysis of 

the pooled data for the past three years sho'fed that the 

accessions PP-53 recorded the maximum yield for 3ll the 

three years (Av. 1095 kg/ha). 

Crop Management 

•Experiment 50. Response of fennel•to fertilizers 

(Jagudan) 

This is the third year of the trial at Jagudan. 

The treatment consists of fc-r~ levels of N2 (0, 15, 30 

and 45 kg/ha) and three le/els of PoOr-(0,15 and 30 kg/ha), 

along with eight more treat ̂ ents^ viz., KO^Q "*" ̂'•̂ '̂tê  spray, 

N^P^ + Zn, IT^PQ •+ B, KQPQ + Zn + 3 and J i 5?^ 5 + Zn-KB,. 

N̂ ĉ;P̂ +̂Zn+B, NqQp^Q+Sn+B and •'̂ ^̂ 90̂ 60' Analysis ifif the 

pooled data for the last three years showed that the 

treatment combinations ^.^'2.J^Q+'I.TX^% could be more 

beneficial to get maximum yield (I04O kg/ha) (Table 37). 

During the year 1982, the combination N̂ -̂ pPrQ has 

given the highest yield of 1396 kg/ha. However, no 

significant difference could be obtained for the main 

effect of H" or P or their interaction. Only -̂-n alone 

in combination with ^\.,^^^. shc-wed significant increase 

in yield. Hence the corohination N.c:̂  Zn+.B would be 

beneiicial to increase the yield in fennel. 
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ORGANISATION 

Functioning of Coordinated .Project 

'Ehe All India Coordinated Spices and Cashewnut 

Improvement Project envisages co-ordinated research on 

spices and cashewnut vrith the main objective of increa­

sing the production and productivity of these crops. 

'Ihe project started functioning in 1971 with the 

headquarters at CPCRI, Xasarafg'od and 10 cooi-dinating 

centres located in different agro-ecological regions of 

the country to take up research on cashew and major 

spices like pepper, cardamom, ginger and turmeric^. During 

the Vth Plan, six more centres were added, one for cashew 

at Bhubaneswar, one for ginger and turmeric at Pottangi 

and four for condiments at G-untur, Jobner, Vijapur (Jagudan) 

and Coimbatore. In the VI Plan, two centr.̂ s for cashew 

(Karnataka and V/est Bengal), two for pepper in the non-

conventional areas (Andhra Pradesh and Karnataka), one for 

cardamom in Tamilnadu and one for ginger in Kerala have 

been added. 

The first workshop of AICSGIP was held at Easaragod 

in December 1971, to review the research work done on the 

improvement of these crops, to identify the piX)blems, and 

to draw up the technical programmes.' Detailed technical 

programmes were drawn up for each of the centres, taking 

into consideration the priority of the problems and 

facilities available under the project. Group meetings 

were he3.d to identify specific problems of each of the' 

crops covered under the project. The progress of work was 

reviewed and detailed technical programmes, with necessary 

modifications were drawn lip at the V/orkDhops held in 1972, 

1975, 1978 and 1981 . 



- 75 -

Most of the crops covered under tlie project are of 

perennial nature and conceivably the programmes take longer 

period to give results. Thus, though the project started 

functioning in 1971 (during. IVth plan period) the first 

variety of cashew could he released only during the Sixth 

Plan period* Eleven improved varieties of cashew (4 hybrids 

and 7 selections have been released for cultivation by 

the State Varietal Release Committees on the recommendation 

of the Workshop. In coriander, two varieties have been 

released. 

Azhukal disease is a serious problem in cardamom 

in the High Ranges of Kerala ard chemical control for the 

disease has been worked out and recommended to the culti­

vators. Tea mosquito is a serious problem in the cashew 

plantations. Chemical control against the j)est has been 

wox"ked out and recomjnended to the cultivators. 

l̂ he Centre-wise staff position including the 

Co-ordinating unit is given in appendix I. 

5Dwo nevT centres, one for cashe^' renearch at 

Chinthamani and the other for Pepper research under malnad 

conditions of Earnataka at Sirsi were sanctioned under 

UA3,, Bangalore during the Sixth Plan. The project has not 

started functioning at Siirsi. At Cashew Research Centre, 

Chinthamani, the farm superintendent was put in charge. 

Por Sirsi centre, technical programmes were not drawn up 

during the v'th workshop, as there was no staff at this 

centre. 

Ohinthapalli is another new centres under Andhra 

Pradesh Agricultural University for research on pepper in 

non-conventional area. This centre also has not started 

functioning yet. 
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i 

Among the centres startf,c. iuring the iVtb Plan period; 

Cardamom Kesearch Station, Mudigere and Pampadurapara have 

maximum number of vac^ancies. At Iludigere out of four 

scientist provided in the project only an Agronomisb is 

in position. At Pampadumpara also only one out of the 

four scientists provided was in position till March 1982, 

and two more scientists joined between March and June 1982. 

The position at Solan, a centre under liimachal 

Pradesh Agricultural University for research on ginger 

and turmeric also is equally unsatisfactory. 

Director of research. Deans and Registrars of the 

concerned universities have been contacted personally and 

through letters and impressed upon them the need to appoint 

the staff and implement the programme as per schedule. 

i'he staff position in other jpntres is satisfactory. 

The Project Coordinator has been wisiting the centres 

periodically^ HoT-rev=̂ r, because of the lack of technical 

and administrative support in the Coordinator's cell, it 

has not been possible for him to visit the centres more 

frequentlye 

A group meeting of the scientists working on annual 

spices (ginger, turmeric, coriander, cuHji/i, fennel and 

fenugreek) was organised at Jobner (Rajast;han) duri3ig 

November 1982. 

Inadequacy of finance is an important constraint in 

the development of facilities and infrastructure for the 

research centres under the project. Being a perennial 

crop, the area refj.uired for each experiment is quite large 

and consGCiuently the continoê T'.' expenditure required for 

laying out and raaintenance of each experiment is quite 

large and consequently the contingent expenditure required 

for laying out and maintenance of each experiment is quite 

large and therefore the privision Q RR.SOOO/- per scientist 

is quite inadequate to meet the contingent expenditure 
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at the centres. Land and physical facilities required 

for the centres also are quite large and this req.aire 

additional support, 

The coordinating Unit consists of only a Project 

Coordinator, a Stenographer and a Junior Statistician. 

The Project has 20 centres covering nine crops. In 

addition, the Project Go-ordinator has been put in 

additional charge of the Multi-State Cashew Project as 

well, without any additional support. In the absence of 

adequate administrative and technical support, it has 

been found impossible to discharge the duties of the 

Project Coordinator effectively. 
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AICSCIP STAFF STREEGTH MB PERSONNEL 

Sanctioned Staff 
Personne l 

.2P-;0MiMiII^nNia? 
P r o j e c t Co-.ordina.tor 
J r . S t a t i f ^ t i c i a n 
S t enographe r 

JgASHEW RESEiiRCH STATION. MADAK£ATEARA 

Dr. M.C. Nambiar 

K Vijaya Kumar 

T.K. Narayanan Nambiar 

Agronomist (Horto) 

Jr»Entomologist 

Sr.Research Asst. 

CASHEW RESEARCH STATION. BAPATl<A 

Horticulturist (Breeder) 

Jr=Entomologist 

Jr.Agronomist 

Sr,Research Asst. 

CASHEW RESEARCH STATION, VRlPmiariALAM 

PG Veeraraghavan 

D Sitarama Rao 

TB George 

N Subba Rao 
Asst.Breeder 

M Ranadevi 
Vacant 

P Radhakrishna Murthy 

Eorticuj.turj.st 

Jr.Horticulturist (Agr.) 
Jr.Ent om ologls t 

82*. Research Asst, 

Horticulturist 
Jr.Breeder 

J r , -Sntomologist 
C A S f W j L E S E A R C l L J j ^ I ^ ^ 
Agronomist 

Jr.Entomologist 

.51.2111 JiEGX0â 4,L__STAM0N 7IT T AL 
Breeder ~ ' ' "— 
Biochemist 
Scientist S1(Breeding) 

R Arumughan 
KP Palaniswami 

D. Veeraraghavathatham 

M Ganesh Kumar 

P Raj endran 

DP Sawke 

Vacant 

SK Go•̂ ase 

lentist 31 (Breeding) 

JM Panda 

BC Jena 

KN Murthy 
Vacant 
Vaer.nt (on study leave) 
-K.V.J . T'lohan 

http://Co-.ordina.tor
http://Eorticuj.turj.st
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CARDAI.OM AE!JH-lf?C]I 3TATim, J'MJ^lPAmnP^PJK 

P l a n t P a t h o l o g i s t 
B r e e d e r 

AgronomiGt 

J r . ^Entomologis t 

CARD/iriOin RE32;ARCXI _bTATlON, nWDlQcBKB 

B r e e d e r 

Agronomis t ( H o r t . ) 

P a t h o l o g i s t 

J r o E n t o m o l o g i s t 

J r . P h j r s i o l o g i s t 

PEPPER RESEARCH STATIOAT. PAINJMIYUR 

N e m a t o l o g i s t 

J r . B r e e d e r 

J r o P a t h o l o g i s t 

J r . A g r o n o m i s t 

RIAAGHAL PRii.I)ESH UMV-JrlSITY, S0i.ijjl 

B r e e d e r 

J r , P a t h o l o g i s t 

J r . B i o c h e m i s t 

P "fcCarunakaran 

K V a s a n t h a Kumar 

G-K B a l a c h a n d r a n H a i r 

Vacan t 

Vacan t 

GS i ^ u l i k e r e 

Vacant 

Vacan t 

Vacan t 

S S a s j k u m a r a n 

\(j Chandy 

P i Unn i k r i s h n a n iTa i r 

V biukumara P i l l a i 
( a d d l o c h a r g e ) 

U, iL.Kohli 
( a d d l . c h a r g e ) 

Vacant 

Vacant 

iLii!iLiifi?IiiroK„^^JMA.ftQH 

B r e e d e r 

J r c B r e e d e r 

S r o lie s e a r c h As s t . 

SIIK GOLxiEaB UP A&RICULTURE, JUB^iER 

O r . B r e e d e r 

B r e e d e r 

J r . P a t h o l o g i s t 

J r . B i o ch emls t 

J r . A g r o n omi s t 

Sr,Research Asst. 

DC Mohanty 

Vacant 

Yl'T Sharma 

Vc'jant 

Pu[ Sharma 

LG Bhatnagar 

RC Sharma 

DS Bhati 

JP Loyal 
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I l o r b i c u l x u r i s t Vacan t 

J r . B r e e d e r ( H o r t . ) '-î  S r i r a m a i^ao 

J r = P a t h o l o g i s t Vacan t 

ACTRICUi.TUjiiL 3PICl;3 •tiî bE-..̂ C'Jii STATIuiV„ JA^^UDAIN 

P a t h o l o g i s t Vacan t 

J r . B r e e d e r ( H o r t . ) BT K a c h h o d i a 

TM-LlL i-7̂ .DU AGIUCUI^TDRAL UI^VKlSlTr , COl;MA.Jp_£^ 

B r e e d e r S e e r n a t i t h i n i iiamadas 

J r . P a t h o l o g i s t V - c ^ n t 

J r . K o r i ^ i c u l t u r j s t Vacan t 

J r . i^lnto-nologist Vacan t 

B r . l i e s e a r c h i-^sst. v'^aoa-it 

CA3HJJ''J n.Zb3..RGlI Sl'aTIOfl, GriJjV,L'A..Ai\;l 

Ii0 r t i c a l t u r i s t (^'.g r . ) Vacan t 

J r o E o ^ t i c u l ' . . u r i s t ( B r e e d e r ) Vacant 

J r . E n t o m o l o g i s t Vacan t 

S r J i ' o c h n i c a l A s s t . Vacant 

CAPJDAilOi-1 RJlSIIî RCH V^.TATICIM, YERCAUD 

A g r o n o m i s t ( H o r t . ) Z Nan jan 

J r , B r e e d e r Vaca.nt 

J r . P a t h o l o g i s t Vacant 

J r ^ S n x o n i o l o g i s t Va:;or.t 



~ 64 -

PEPPER RESJBARCH STiLTIOI^^,.CriIITTAMLLI, 

H o r t i c u l t u r i s t (Agr . ) Vacant 

J r . P a t h o l o g i s t Vacant 

3 r . T e c h n i c a l A s s t , Vacant 

COLJJE&B OF fiOr^TICULTURE, TRIGnUR 

Agronomist (Hort,) 

Jr.Pathologist 

Jr.Entomologist. 

PEPPER RESEAi-iCH BTATIOI^ . SIRSI 

Jr.-tiorticulturist 

^r.Pathologist 

Sr.Technical Asst, 

EV Wybe 

TN Vilasini 

Vacant 

Vacant 

Vacant 

Vacant 



- 85 -

t S O O H-

<i^ P CO 

4 4 H-
(DO tS 

IVK ! H 
VJlOl P 

r\:O^C0 

hi 
H-
O 

hi 

o 

! i 
c t 
P 

P 
I I 

H 

(D 
hi 
o 
p 

O :£; 
P 

P 
g 
p 

H-

m 

0 

p 

O 

o 
i-1 

P 
c+ 
O 
• i 
o 

C M 

P 

on 

P 

CP C_, I T ) 
C O O 

CD 

CO !TJ S 

us 
P 

O 
H 
P 
3 

P 

t—' 

l -J 

a. 
H-
at) 
o 
CO 

P 
S 

P 

iC 

P 

o o e 
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>.0 4î  "X" VD VT' CO 
^o o> cn -o \ji cTi o 4==- CO v>' 

u i 1 

CO *-.o 
vn o 
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