


PROCEEDINGS OP TriE SIXTH MOPXSriO^ 

ON 

ALL INDIA CO-ORDINATED 

SPICES Am CASriEWKUT li-iPROVEi'iH^T PROJECT 

HELD AT 

CPCRI xlSGluN;-iL S T A T I O I ^ , C A L I C U T 

ON 

NOVEi'-iSBR 1 0 - 1 3 , 1 9 8 3 

CENTRAL Pjb^.IJTiiTION CROPS RE&£-LKCU I I ^ O T I T U T E 

(INDIAN COUi^CIL 01-' AGX{1CUJJTUR. .L RiJ^EixRCxi) 
Ka-.S^iR.iGOD-670l 2 4 , KERi^L.* 



GOiJTEKTS 

INAUGURAL SESSION 

P a g e s 

1 . P r o c e e d i n g s 1 - 5 

2 . C o - o r d i n a t o r ' s R e p o r t 6 - 1 1 

TECHNICAL SBSSIOIT 

1 . P l a n t B r e e d i n g 1 2 - 28 
(Cashew & S p i c e s ) 

2 . P l a n t B r e e d i n g 2 9 - 3 6 
( A n n u a l S p i c e s ) 

3 . Entomology 3 7 - 4 7 

4 . Agronomy 48 - 75 

5 . P l a n t P a t h o l o g y 7 6 - 8 4 

6. M u l t i - S t a t e Cashew P r o j e c t 85 - 87 

PLENARY SESSION 88 - 90 

DESCRIPTOR LIST 9I - 98 

LIST OP P A R T I C I P A I ^ T S 9 9 - 1 0 6 



- T -

INAUlxURAL SESSION 

The Inaugural Session of the Sixth Workshop of 

All India Coordinated Spices and Cashewnut Improvement 

Project was held on 10th November 1983 at.lO»30 am. at 

Central Plantation Crops Research Institute, Regional 

Station, Calicut. Shri E.V.Nelliat, Head Division of 

Agronomy, CPCRI, Kasaragod welcomed the Guests, Invitees, 

Scientists from participating centres and Universities, 

Officers from State Departments of Agriculture/Horticulture, 

Corporation and other participants. Dr.K.V«Ahamed Bavappa, 

Director, Central Plantation Crops Research Institute 

presided over the inaugural session. In his presidential 

address. Dr.Bavappa highlighted the following aspects of 

Cashew and Spices Production, research and developmental 

aspect. 

lO^ngh the processing capacity of the factories 

in this cf/untry is about 4.5 lakh tonnes of cashew, the 

production is only about 1,85,000 tonnes per annum leaving 

a tcap of more than 50fo to meet the processing requirements 

of factories. 

Though we used to import cashew to supplement 

our internal production in the past, the import figures 

for the last year shows a steep fall and virtually we are 

facing a crisis in cashew industry. 

Though the average yield of cashew is only about 

y2 kg per tree per year, we have developed varieties such 

as M 44/3 with very high yield'potential and some of the 

hybrids like H~19 have the yield capacity of 24 kg per 

tree/year by seventh year of orchard life. This indicates 

that we have got the varieties as well as technology to 

increase the yield of cashew many more times and there 

ohoulci not be any difficulty in achieving self-sufficiency 

in cashew production to meet the demands of the processing 
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units. The programme of this workshop should hs to give 

a new direction in production technology of cashevr so that 

more participation in terms of transfer of technology is 

stressed and ensured. 

Dr.Bavappa noted that the situation xn the Oo/ier 

important crop with respect to foreign exchange earning 

capacity^ namely, p-spper is still worse in spite of the 

fact that we have the scientific kno\7-how to incrcaso 

production as wall as the productivit^y by many .fold. The 

average yield of pepper m this country at present is only 

266 kg fe^ ̂ -̂ which is less than one-tenth of the. producti

vity realised in Malaysia. Ihe country has varieties like 

Panniyur-I, the hyl̂ rid pepper and karimunda which are 

suitable for monocropping system, and the mixed cropping 

system respectively; and with very high yield potential. 

However, the devastating disease of pepper namely, quick-

wilt takes a heavy toll of vines in plantations and on 

the research side our efforts should be to intensify work 

on : uick-wilt disease on pepper and to breed resistant 

varieties as well as to evolve control measures against 

the disease. 

Cardamom, which earns a foreign exchange of more 

than '̂ .̂ 240 m,illion annually, the production has suffered 

during tlic curront season due tc droughts It i"̂  r:cr ::•"'."•'"̂  y 

agreed that the production for the next two or three years 

are likely to be'only about 607̂  oi the realised yield in 

1982-33. -his is likely to result in a crisis as far as the 

cardamom production is concerned. v'e must have production 

technology for the future to face i:;atural calamities such 

as drought.. 

In ginger- and t uj-i-ieric ne-;er variet i es have 
emerged out of the coordinated trials and the rv;Search work 

carried out at the institute. In these two spices j, thei'O is 

immense possibility.of increasing the production through 

the distribution of high yield varieties to the farmers; 

In conclusion he noted that the research i-;.-.;nults so fa-
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obtained has reached a take off stage for production in 

cashevx and spices coming under the purview of the project. 

It should be our endeavour to take the results to the 

farmers field and earnest efforts should be made to bridge 

the production gap during the next 2-5 years. On the part 

of the Government these groups of crops are given emphasis 

in the Seventh Plan proposals that are being drawn up. It 

is upto us here to give serious thought and give out techno

logies and advices to various agencies so that country's 

long term interest in terms of foreign exchinge earning 

capacity is not only safe-guarded but geared up. 
0 

Dr.J.P.Singh, Assistant Director General of Horticul

ture, ICAR, New Delhi, in his inaugural address analysed 

the production level at present in pepper, cardamom, ginger 

and turmeric as well as minor spices. He also briefly dealt 

with the yield gap existing in these group of crops. He 

emphasised that as far as popper is concerned, a ten-fold 

increase in yield should be possible though it may appear 

exagorated, if we could manage'"to overcome the production 

constraints we are facing at present. He expressed his 

happiness that under the coordinated project as well as at 

the institute level work is progressing to overcome the 

production constraints such as the quick wilt of pepper 

caused by Phytophthora and slow wilt caused by nematodes 

complexes. He emphasised the need to evolve the resistance/ 

tolerance to diseases as well as drought as one of the major 

objectives of the breeding programme. He also noted that 

the production of cardamom has almost remained stagnant for 

the last many years and the production is besieged with 

diseases like 'Katte' and 'Azhukal' combined with the 

drought faced by this part of the country during last season. 

Since countries like Guatemala is coming into the world 

market on a big way, he felt that, there is necessary to 

device short and long term production strategies. The 

breeding programrrie should not only be a programme for 

evolving high yielding resistant varieties but also 
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identify clones tolerant to drought situation since last 

season's drought has damaged about 20,000 ha, of cardamom 

plantations in this country. As far as ginger and turmeric 

are concerned, he asked the participants to look into the 

recommendations emerged during the National Seminar on 

Ginger and Turmeric conducted earlier at this institute, 

and evolve programmes to implement some of the important 

recommendations emerged from that seminar. Among' the minor 

spices crops, he emphasised the needs for giving sufficient 

importance for the overall improvement of coriander, cumin 

and fennel. 

He noted that India has been enjoying a near monopoly 

of processing the cashew kernels in the international 

market in early i960. The foreign exchange earnings from 

this major money spinner has been declining steadily over 

the last few years. Among other reasons, scarcity of raw 

materials, high production cost and the setting up of a 

mechanised processing units at other producing countries 

Such as East Africa are some of the reasons for the crisis 

can be overcome only by increasing the cashew production 

in this country. The useful results accumulated and 

emerging within the coordinated project schemes should be 

effectively and efficiently transferred to the field for 

implementation. He asked the experts assembled in the 

Workshop to give thought to the feasibility of setting up 

a clonal orchard in cashew by mixed plaijting, some of the 

high yielding selections identified. He identified the 

major areas where the thrust should be in fihai^ising the 

future programme. 

1. Collection and conservation of genetic resources 

of spices and cashew. 

2. Hapid multiplication of elite planting material. 

3. -Evolving integrated disease/pest management 

programmes. 



- 5; -

4. Evolving drought tolerant and physiologically 

superior cultivars. 

Dr.M.C.Nambiar, Project Co-ordinator, presented 

the Co-ordinator's report for the year 1982-83 (the 

detailed report follows), 'îhe inaugural session came 

to a close with vote of thanks by Dr.M.K.Nair, Joint 

Director, CPCRI Regional Station, Calicut. 
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G0-0iU3INAT0R'S ilSi'OaT 

Dr.M.C. Nambiar 
Project Coordinator 

The All India Co-ordinated Spices and Cashewnut 

Improvement Project was sanctioned in the IV Plan to 

feake up coordinated research on spices and cashewnut to 

increase the production and productivity of these crops. 

The project started functioning in I97I with the head

quarters at CPCRI Kasaragod and 10 participating centres 

located in different agro~ecological regions of the 

country where these crops are grown. The project originally 

covered cashew, pepper, cardamom, ginger an^ turmeric. 

During the V Plan four more crops namely coriander, cumin, 

fennel and fenugreek were included. With more centres 

added in the VI Plan, the project has at present 21 parti

cipating centres located in ten states and covers nine 

crops. The VI Plan budget for the project excluding 

coordinator's cell is 104.92 lakhs. 

The project envisages coordinated research on spices 

and cashewnut with the main objectives of: 

1 . evolving high yielding varieties resistant/ 

tolerant to pests and diseases. 

2. standardising agrotechnique for the crops under 

different agro-climatic conditions. 

3. evolving control measures for major pests and 

diseases. 

With the above objectives in view, the Pirst 

V/orkshop held at CPCRI, Kasaragod in 1971 reviewed the 

•information available on cashevr, pepper, cardamom, ginger 

and turmeric, identified the problems and drew up detailed 

tecĴ îĉ 'l programme for research in different disciplines. 



The Third v̂ orkshop held at Coimbatore in 1975 drew up 

technical progranmie for research on minor spices 

(condiments). Group discussions were also held to 

identify problems of individual crops. The progress of 

work was reviewed at the biennial woikshops held at 

Trivandrum in 1972, Coimbatore in 1975, Panaji in 1978, 

Trichur in 1981. Group meeting on annual spices held 

in 1982 at Jobner, and detailed technical programines 

were drawn up whenever modification of the ongoing 

programme or taking up new programmes were found necessary, 

Thus, 44 experiments which include 19 experiments on 

breeding, 11 on agronomy, two an horticulture, seven on 

pathology and five on entomology, covering the crops had 

been formulated and all the programmes have been imple

mented with the support received from the respective 

universities and GPCRI, Kasaragod. 

The major achievements under the project and 

important problems/constraints in the effective imp]emcn-

tation of the programmes at the participating centres are 

highlighted in the following pages. 

The major crops covered under the project area of 

perennial nature and conceivably the programmes take 

longer periods to give valid results. Thus, though the 

project started functioning in 1971, the first variety 

of cashew could be released only by 1981-82. Eleven 

varieties which include seven selections and four hybrids 

in cashew and two each in coriander and fenugreek, one 

in turmeric have been released for cultivation by the 

respective varietal release committee of the states on 

the recommendations of the vrorkshops. In addition, 45 

cultivars and 32 hybrids of cashew have been identified 

as the best clone which could be recommended for clonal 

seed production. 'Three selections in cardamom, seven 

selections in coriander, three in cumin two in fennel 

and two in fenugreek are found to be promising and these 

are in the advanced stages of evaluation. 
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In cashew, epicotyl grafting and ±n situ veneer 

grafting are the most promising vegetative propagation 

methods that could be adopted on a large scale. 

Results of fertiliser trials in sandy and latorite 

soils showed that response to nitrogen application is 

highly significant in cashew and the present level of 

250 g of nitrogen per plant need revision to 500 g. 

Poliar application of 59̂  urea with endosulphan 0.05^ 

gave significantly higher yield under Vridhachalam 

condition. 

Results of fertilizer trial on pepper at Panniyur 

with three levels of nitrogen (N^Q, 120 and 180) showed 

that N-] (60g/vine) level is significantly superior to Ng 

and U'z levels. The results of factorial confounded 

experiment with three levels of N, P and K also indicated 

that lower levels of nitrogen (50 g/vine) is superior. 

The yield response of coriander to nitrogen appli

cation was significant at Jobner and Jagudan. 

The highest yield of fennel was recorded in treat-

of 1:5. 

ment N̂ (- + P^Q + Zn + B with net increment benefit ratio 

Bordeaux mixture spraying and drenching were found 

to be effective in controlling the Azhukkal disease of 

cardamom. For containing 'Katte' disease of cardamom, 

systematic roguing of affected plants and adopting 

phytosanitary measures are recommended. 

Spraying of Bordeaux mixture in June, July and 

August was found to be effective in controlling the 'pollu' 

disease of pepper caused by Cplletrotrichum ^lyosporiodes. 

For pollu beetle control, 2 sprayings of O.OS?'* ehdosulfan/ 

quinalphos/methamedophos or methyl parathion, during last 

week of tieptember or first week of October (second spray) 

has been found effective. 
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Among the participating centres, Bapatla, Vridhachalam, 

Madakkathara, Vengurla, Bhubaneswar and Vittal have made 

valuable contributions for improvement of cashev̂  crop. 

Four varieties from Vengurla, six from Bapatla and one 

from Vridhachalam have been released and more selections 

and hybrids are in the advanced stages of trials, -fertili

ser and plant protection recommendations have emerged out 

of field trials and vegetative propagation methods have 

been standardised for large scale adoption. Standardisation 

of management practices for transplanted as well as. _in situ 

grafts to get beeter success in In situ grafting and field 

establishment need additional thrust. v/ith the additional 

Support now available from Multi State Cashew -Project it 

should be possible for the above mentioned centres to 

identify the work on these aspects. Vengurla centre has 

already taken up large scale multiplication of the released 

varieties. Low rainfall and frequent changes in the staff 

working in the project at Vridhachalam has adversely affe

cted the implementation of some of the programmes at this 

centre. More concerted efforts are required to standardise 

a method of vegetative propagation for large scale adoption 

and develop technology for the management of the cashew 

plantations in low rainfall areas. Vengurla and Vridhachalam 

centres require additional support by way of man power and 

physical facilities to implement these programmes. 

Mudigere, Pampadumpara and Yercaud are the three 

centres in addition to CPGRI centre, Appangala for cardamom 

research. At i'ludigere, 75% of the sanctioned scientific 

posts are vacant for the last three years, and at Pampadum

para 65 to 75% of the scientists were not in position till 

March 1952. At the new centre Yercaud also the staff 

position is in no way better. Non availability of scientists 

to v7ork at these remote areas has adversely affected the 

progress of implementation of the programme. 
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A number of clones giving high yield and quality-

capsules have been identified at Mudigere, Paapadumpara 

and Appangala and based on progeny performance, clones with 

high mean progeny yield have also been isolated. Maximum 

planting material (seedlings and clones) are to be genera

ted from these elite clones for which a technology has to 

be developed. G-ermination of cardamom seed is reported to 

be low after October, probably due to low temperature. If 

technology is developed to get high percentage of germina

tion of cardamom seed during November-December months 

(the peak period of maturity) the entire quantity of seed 

capsule from the elite material could be utilised for 

generating the planting materials. This is one of the 

areas where the scientists working on this crop need to 

concentrate immediately. 

Implementation of the programme is quite satisfactory 

at Jobner, Jagudan (fennel and fenugreek) and Pottangi 

centres working on annual spices. 

Among the six centres sanctioned in the Sixth Plan 

period Vellanikkara for ginger and turmeric, Jhagram for 

cashew and Yercaud for cardamom have started functioning, 

The other three centres namely Chinthamani, Sirsi and 

Chinthapally are yet to start functioning effectively and 

need a re-examination whether the centre should continue 

in the present form and location. 

As regards the functioning of the participating 

centres, the main constraints have been and continue to 

be the inadequacy of finance and man power. When the 

project was sanctioned in the IV" Plan, adequate support 

could not be provided even in important disciplines like 

agronomy and entomology. Jiven though additional support 

has been provided in the subsequent plans, it was found 

cuite inadequate and many of the centres still have only 

an S2 scientist supported by a Jr.fc>cientist or Research 

Assistant. The provision of contingency as also the 

physical facilities are quite inadequate for the effective 
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implementation of the programmes alloted to the centres. 

Still more important rroblems are the delay in filling up 

the sanctioned posts and frequent transfers of the 

scientists without even informing either ICAR or the 

Project Coordinator. In fact in some of the centres, 

major portion of the T.A. provision is utilised to meet 

the transfer TA. -l-'hese problems have been discussed again 

and again in all the previous workshops and it is going 

to be discussed in this V/orkshop also, and I am afraid, 

the problems will remain to be discussed in future 

workshops as well. 

% e Implementation of the programme at the new 

Cehtres sanctioned during the Sixth Plan are quite satis

factory and their contributions have been substantial. 

This has become possible due to the coordinated efforts 

of the participating centres, unreserved cooperation from 

tne concerned universities, support and help from the 

Director and staff of CPCRI and guidance received from 

ICAR headquarters. I take this opportunity to express 

my grateful thanks to every one of them. 
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PROCEEDINGS Or' THE TECHNICiii SESSION 

SESSION I: PLANT BREEDING Date: .̂0 Nov. '83 
(Cashew, Cardamom & Pepper)- Time: 12.15-1 7. 50 

Chairman t Dr. il.V.A. Bavappa, Director, crCRj 

Rapporteurs : Dr. S. Balakrishnan 
Shri P.N.Ravind ran 
Shri T.Srirama Rao 

lifter the introductory remarks from the Chairman, 

the work done during the previous two years on cashew v:as 

reviev;ed by Dr. K.V.O'ithendra Mohan; Dr. G.Subha Rao 

presented the review on cardamom and Shri P.S.Ravindran 

reviewed the work conducted in pepper. Scientists from 

the coordinating centres supplemented the results A 

summary of the review and the decision emanating from the 

deliberation that followed are given below: 

1 . REVIEW 

i) Cashew (Dr. KVJ Mohan) 

The breeding experiments in cashew are in progi-e:-C 

at Vittal, Vengurla, Vridhachalam, ^makkayam, Bapatla â ,l 

Bhubaneswar under the AlCSCIP and at Ullal as a participat

ing centre. 

Germplasm; The germplasm collectio.. ranges from 47 to >.'1 

indigenous types and 4-9 exotic types in various centres. 

There was considerable exchange of materials between thsGo 

centres mostly seedling progenies and therefore, a parti

cular accession when transferred to a nev; centre acquired 

a new entity different from that of the parent in many 

respects. There is a good scope for introductions to be 

made from the centre of origin of cashev/ as the variabili+.:, 

available at present in the country is too small. 
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The evaluation of availa'ble gerraplasm has "been 

completed in most of the centres, while the same is due 

to be completed shortly at Vittal. Prom the germplasm 

collections m.aintained at different centres, a few hr.-.'o 

been identified as best performers and released as 

varieties by the respective variety release coramitteeo 

Comparative Yield 'Jrial; Promising selections, 4 each from 

Vengurla, Bapatla, Vridhachalam and •'inakkayam have been 

put under multilocation trials at different coordinating 

centres. The yield data for the year 1977-83 have been 

pooled and analysed. In all the centres the differences 

bet'.Teen varieties have been found significant, 

M 44/5 a selection from Vridhachalam was found to 

perform well at Vengurla, Vridhachalam and Vittal, thus 

indicating the stability in yield and adaptability under 

different agro-ecological conditions. The type I-i 44/3 of 

Vridhachalam hence qualifies for the consideration for 

release, As a short term rapid multiplication measure, 

this type can go in for productioxx of clonal seed. 

Hybridization; The two important hybrids generated at 

Vengurla are'. Hybrid-5 and Hybrid-l 1 have been released as 

Vengurla-; and V-4 respectively by the State Variety 

Release Committee,, -"-s a next phase, hybridisation was 

started by crossing Vengurla materials v/ith the Vridhachalam 

materials'particularly M 1 0/4 and M 44/3-

At Bapatla, Hybrid No,2/11 and 2/12 are the 

promising hybrids. They are further crossed with the 

materials like Tree No,4/'7 'i'uni (bold nut); M 10/4 of 

Vridhachalam (high nut set/panicle). 

The hybrid H-4--7 and H-3-17 are the promising types 

of -li-nakkayam evolved earlier. *>.mong the new hybrids H-1 9 

(Algd 1-1 X K 30-1) i.s the most promising with high yield 

and bold nut size.. The other one is H-26 (Bla 139-1 x 

H-3-1 3). 



- 14 -

iit Vridhachalam the nut size has been significantly 

improved by crosses involving M 33/3. Iinbro.ed.i--nH—• 

depression in self-progenies was also noticed with respect 

to nut sizoo 

Progeny Ko.2, 3 and 8 of the cross M 33/3 x M 10/4 

are promising. 

The review was further suppleirjented with the results 

from the coordinating centres by Shri P.G.Veeraraghavan 

(Madakkathara) ; Dr.i:'-ao Rama ^ao (Bapatla) ; Dr.K.P. Palani-

swamy (Vridhachalam); 3hri D.P.Sawke (Vengurla); Shri 

i'.Konhar (Bhubaneswar), Shri S.N.C-hosh (West Bengal) and 

Dr. M.M.Khan (Chintamani). 

ii) CardagiOra (Dr.G.Subba Rao) 

Cardaraoin research is in progress at Cardamom Research 

Stations at Mudigere (UAS), Pampadumpara (KAU) and ̂ -.ppangala 

(CPCRI) from the very inception of AICSCIP. One more 

centre was added to the project at Yercaud (TKAU) in VI 

Plan. In addition, Cardamom Board is having a centre in 

Mylad L̂ Lipara. '̂arlier some research on germplasm collection 

of cardamom vras conducted at Singhanpatti in Tamil Nadu. 

Three experiments are in progress in the discipline 

of genetics viz. germplasm collection and evaluation, 

comparative yield trials and hybridisation. 

-̂t Mudigere, 16 typos (cultivars) and 8 species 

of related genera are being maintained. In '983» 28 clonal 

selections were made based on yield, size and shape of the 

capsules. -it Pampadumpara 31 cultivars and 10 wild types 

are maintained. During the year, 21 new collections were 

made. PVl , a promising selection from Malabar recorded 

maximum yield. -'•'t -̂ -ppangala 188 accessions representing 

cultivars and wild types are being maintained and 180 

accesaxQus are being maintained at Myladumpara. -̂mong the 
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Selection at Yercaudj ^election i>i-l8 gave an yield of 

1„62 kg capsule daring the second year of bearingo 

^onparative yield trial with seedling progenie.s 

of 15 promising solecxions laid out at Mudigere in 1974 

did not give any conclusive results. Eowever, progenies 

of CL-664, GL-730 and ..S-1 286-57 and NPi(-254 performed 

oetter. ît Jippangala 5 selections aiPG 1 to 5 were found 

to be promisingo Walayar typos .̂ PG-7 a very promising 

type is under pre-release nultiplication. -̂t Mudigere 

performance of throe selections via.Pij P5 and P5 under 

multilocational trial was very eiood with regard to yield. 

Diallel crosses involving 6 characters and having 

30 cross combinations were planted at I'ludigere in 1973-74 

seasono Progeni 3S D-7l5s D-141 and D-148 are the most 

premising. In order to get lines resistant to katte, 

nutation breeding programme was initiated in 1975 at 

-'.ppangala. I'birteen irradiated seedlings ar.ong 1o5 lakh 

seedlings have been selected as resistant to katte after 

repeated six inoculations. Ihe seedlings are being multi

plied clonally for further testing and yield evaluation. 

3hri K. Vasantha Humar (Paripadumpara), Shri.G.S. 

Sulikere (Mudigere) and Dr.K.Kanjan, supplemented the 

results. 

i i i) Pepper (P.3.Kavind ran) 

Pepper Research Station, Panniyur is the only 

centre under the ii.ICSOIP working on pepper breeding. 

(Ju'cside fcho project rerrarch work on pepper is in progress 

at CPCRI Regional Station, Calicut and Horticultural 

fies ea r jn Stat ion, Porunbarai (TlvhiU). 

i'-t Panniyury replancing of the old and senile 

vines in tui gerrapl tf>m storted in 1979 on a phased 

prograi-X..ey is being continued. During the period, 63 wild 

tj/pes -̂.nd 4 cultivars of pepper were added to the gormplasm, 
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Intorvarietal hybridisation involving 11 parental combi-

Aations was carried out, Besides, oelfing was also done 

in seven cultivars involving a total of 150 spikes,, -"• 

total of 1 35 Seedlings (hybrid -f OP) have been selected 

for multiplication out of H25 seedlings planted. 

Yield data in progeny row siudy indicated that 

five cultures gave spike weight ranging from 1000 g to 

4010 g» In the comparative yield trial involving 5 

varieties, yield data for the last 5 years show that 

î-rakularnunda produced iriaxiijun number of spikes while 

Panniyur-I gave '".he highest yield followed by Kuthiravally. 

'"̂  M hoc- scheinc of ICAR was functioning in HRS, 

Porumbarai since October '82, Ihe experiments in progress 

are comparative yield xrial and evaluation of OP seedling 

progenies for yield and quality attributes. 

ît Calicut J the pepper germplasm comprises 110 

cultivated types ana 72 wild types arxd are being evaluated 

for yield, resistance to quick wilt, nematodes a:id pollu 

beetle as v/ell as quality paramctiirs, -xbout 25000 OP 

seedlings from 75 cultivars and 185 hybrid seedlings were 

raised. -t*. majori"':y of them are being studied for 

resistance to _Phytophthcra and neiiacodes. ilomair.ing xforo 

planted to the field. Intorvarietal crosses Involving 

8 cultivars wore carried out. -̂ n efficient c:)n̂ rolled 

crossing technique usiJig rooted lifĉ n-als was developed. 

Six seedlings raised from OP sejds were found to be 

resistant to Phytophtaora on inoculationj ard one type 

from Idukki xiras resistant to root-knot nematode. Irradi

ation work was initiated to induce variabi:i-.-t;y for locating 

resistance to .̂ uick wilt. - multilocatior "irial involving 

9 popular cultivars has Deen laid out at (Jaljcut, Kannara 

and Palode. ^^ selection prograr/me has beo7i initiated in 
ILarJmund'̂ , -i-"'or this 213 types of Earimuida have been 

selected and 100 t>pes planted in i comrletely randomised 
block design. 



Siiri K.ri. Ibrahim ( P a n n i y u r ) , Dr.PoR.Murtiiy 

(^'^hintapcilli) and I ' r .Khader Moideen ( i h a d i y a n k u d i s i ) 

supplonented "bhe r a su l tSo 

i') Caelie^w 

(1) in yield evaluation studios> yield data for 

tile first 5 years raay be considered for initial selection 

in the case of clonal materials while seven years' data 

laay be considered in tlie ca.se of seed3-ings. In order to 

reduce the ti'ae span involved in the evolution and release 

of varieties clonal- material from such selected lines iriay 

be raade and put under aultilocational trial, '•'•''hen consi

dering selections for release,, yield data upto the 10th' 

year niust be taken into account and pjooled analysis done. 

(2) hereafter clonal luatorial alone should be 

included in,al.l the riultilocation trials. 

(5) I'he followiniî ' collections/hybrids which have 

proved to be superior nay go into the raultilocaticn trial, 

in all the co-ordinatlMfi, centres, Madakkathara ~ 4 hybrids 

V •J '7. .., 1, 2, 5 and 7 (ie. hybrids H-l 9 (1610), H-̂ 26 (1600), 
H 26 (1601) H™26 (1593). Bapatla - 1,No. 129, ^.So.AO 
â d hybrids 2/15 & 2/16, V'ridhachalam - '33/'5 (£'elfed) and 
44/3- '''"en.gurla - Hybrids 5 and 11, (Venguria 3 and A) <• 

(4) 4'ach centre should pi-epare sufficient number 

of vegetatively propagated progenies preferably on a singly 

rootstock selected and supply to all other centres to lay 

cut th;; trials. 

(5) -̂ he tri.als ii', all tne centres should be 

initiated cirviultaneouslyi Hence the planting 'maiterial 

also should be supplied accordingly. 
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(5) ii group uncl©r the ChairFianship of I>r,M.K.Nair 

and consisting of the stat:: sticians was formed to look 

into the details rega,rding the multilocatlonal trial to 

bo laid out„ i'his group may also look into the overall 

breeding programirie of all the co-ordinating centres with 

special reference to gerniplasE collection and survey, 

(•'̂ rmexure I) « 

(7) '-̂'he niniraum descriptor prescribed should be c 

coopleted for all the materials in the ongoing luuitiloca-

tional trials as well as future trials. 

(8) ii-n ciTeix~yi±3e and season-wise staterriont indicating 

tile appropriate propagation techniciue to be adopted in 

cashew may be prepared. Mr.Kagabhushanam was reouested 

to take up this in consultation with all centres 

(iinnexure II). 

(9) i''or all future crossing programiiies centres 

may be identified and the prograniries should be taken up 

only with specific objectives. 

(10) It was decided to multiply the different 

Selections/hybrids already released/under release •.'• czy 

in different contras, (Please see Annexure III under 
AgronoDiy) 1',-, 

it J•Oaraamon. 

(i) There is utmost urrgency in laying out a 

multilocational yield trial, which may include all the 

promising types that have com.e out from the different 

Cardamom Research Centres - like P1 •, P3j P5? PVl selection 

107 Gl., 37 and APG.7 etc. ihe individual centres may make 

arx'angements to lift clonal materials from- the source of 

multiplication, by collecting the metterials personally. 

(2) The seed production programme in cardamom needs 

acceleration. The technology developed at the Mudigere 

centre with regard to raising of primary nursery in winter 

may be passed on to the Cardamom Board for testing and 



adoption. • Select ions P1 , PV1 , PR107,. 01,37 and APG»7 
were decided to be mul t ip l ied in d i f fe ren t centres as 
per d e t a i l s given in i-uinexure- lY. 

i i i ) Pepper, 

(1) -iill germplssui collections and their maintenanc; 

should he toned up and existing inat'erial in the country 

aay be collected for conservation within another three 

years, '-'̂'he maintaining aspect is being considered by a 

ccr-inittee under the Chairxiianship of DrcR,D<.Iyer which 

will g6 into the methodology for conservation including 

storage at low temperature, through tissue culture etc. 

-i representative of the Uiiiversit;/ :riay be noirdnated on 

to this eonmittee. 

(2) The gerinplasm now existing at the centres 

should be multiplied and maintained atleast in two centres 

Once evaluation is over they csn̂  be conserved hy close 

planting in a geriaplasrii conservation, block in these two 
centres specially identified as banks of gerraplasm, 

(3) It is extremely essentia,! to look' into the 

variability existing in a particular cultivar and there 

seems to be a great scope in irapî 'oving yield considerably 

by selection within a variety. 'Work has already been 

initiated in Karimunda and Kottanadan at CPCRI, Extension 

of this activity to ether major cultivars is required 

and the co-ordinating centres may look into this. 

(4) •'ill breeding programmes should be ci,iaed at 

primarily for the improvement of yield and for improvement 

of resistance to diseeises, -x rethinking on the breeding 

programmes seems to be necessary and the group under the 

Chairmanship of Dr.jy[...C*.iTair was requested to consider 

this also, 

(5) ^̂ n efficient strategy for the production and 

distribution of plaxiting materials needs to be evolved. 
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î Special 'l̂ opic on "Curront status in the 

vegetative propagation of cashex'̂ " was presented by 

Shri S. Sagabhuslianara, and "Collection, conservation, 

cataloguing and evaluation of pepper gerniplasra with 

special reference to wilt disease" by Shri P.N.Ravindran. 
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Proceedin.|gs of the girouio a e e t i n a t o d i s c u s s t h e 
breedinA programme.in Cashew, Pepper and Cardaiaom.. 

I , CASH-H; i 

A. ijernplasm collection. 

1 o For planting, gpriaplasm collection, initially, 

closer spacing of 4inx4m vill be adopted in view of the 

limitation cf land available in the centred. After 

preliminary evaluation, the selected materials wxll be 

carried for coapar'itive yield trial at the normal spacing 

of 7.5mx7.5m. All ac'ditxon to the germplasm will be made 

only through clonal raaterials viz., grafts/layers. 

Collection of seed materials for geriT.plasni being followed 

at Certain centres may be discontinued. Initial planting 

in the fielc; raay be done in a statistical design to the 

extent possible. 

-''. land is availaole for further planting,only at 
be 

Vengurla and Bapatla, fifty more accesaions may>/obtain 

daring next two years from Ana-ikayam, Vridhachalam and 

Bapatla at the rate of lour clones per accession. At 

Bapatla, 20 dccessions maj- be collected from Andhra Pradesh 

region, Vittal stj.tion may undertake the survey of 

Jest Ccact as well as iast Coast by 19^5. I'or survey of 

£last Go-"st, ĉ rea jcentrê s at hixpatl-t as well as ]3hubanesv«ar 

stations 'uav collaborate. i'̂or collection from Maharashtra 

rogior̂  centre at 'Vctigurla may bxtend collaboration. The 

other centres have uo land for planting. 'Ihey may also 
collect germj.laf-'m available witnin their region and 

provide the same to the Project Co-ordinator for arranging 

planting at Vittal and Vengurla. 

3o Proforna for evaluating tnc varieties was 

r-a ̂ 'cussed i i detai]. and finalised and it was decided to 

record only the following characterss 
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1. Branching habit (number of laterals -̂  unit area), 

'2. -{Janopy area 

3. iJ ovrering/all in one flush/gradual area spares/ 
early and late. 

4. Percentage of hermaphrodite flowers from ten 
panicles per tree selectê l at random. 

5. Number of fruits per panicle 

6. Apple colour (to be used as a marker) 

7. Nut weight (per 100 nos) 

8. Shelling percentage 

9o 'iotal yield in kg for 3 years (5th, 6th and 7th 

year) 

10. Incidence of pests - stem borer/tea mosquito. 

11. Duration of hai«vest 

12. Age of the plant 

13. -"̂2̂y other information 
B. Multilocatlon trial; 

h. new niultiloccitional trial will be laid out in all 
the centres J .'subject to availability of land. The design 

will be RBD with 17 treatments, 3 replications and 6-S 

plants per plot with a spacing of 7.5mx7.5m. For planting 

clonally propagated materials except air layers with a 

common rootstock only will be used. I'he seed material 

required for raising rootstock will be supplied to all the 

centres from fc>hantigodu. The requirement of the respective 

centres will be intimated by March to the Scientist-in-charge, 

GPCRI Seed i'arm, Shantigodu. 'i'he planting materials will 

be Supplied by the centres as detailed. 

Madakkathara Centres H 19/16-10, ri 26/1680, H 26/1681, 
H 26/1598 

Bapatla : 129, 40, 2115, 2/16 

Vengurla : V^, V^ & V^, Hybrid 24, 44/3 
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Vridhachalam ; 33/3, 44/3, 26/2 

Vittal ; 30/4, 59/2', -44/3 

î Iotej Clonal progenies of M 44/3 will be prepared and 
Supplied from Vittal, Vengurla and Vridliachalain. 

C. Review of ongoinis: breeding programmes at d-lfferent 
centres; 

Vengurla; The parents utilised in a crcssing programme have 

been selected based on certain desirable characters. The' 

available hybrids may be evaluated for yield and quality 

characters. 

Bapatla-; 'i'he work was examined and it was found that the 

crossing programme has been undertaken based on nut 

characteristics and the work may be continued. The 

evaluation of the available hybrids may also be carried out. 

Mudigere; The existing germplasm collections may be 

evaluated and available data may be examined for identifying 

parents with desirable characters as per the proforma 

supplied. 

Vridhachalam; îivaluation of the Fl progenies may be 

continued. Further crossing work may be taken up only 

after the breeder joins. 

II. PEPPER 

1,'The pepper germplasm will be maintained at Panniyur, 

Vellanikkara and Peruvannamuzhi. After evaluation they 

may be maintained at closer spacing in a germplasm bank. 

If facilities available a set may be maintained in cement 

tubs of 75 cm cube. 

2. Per each germplasm accession, five plants should 

be maintained in the field and one in pot, 

3* The multilocation trial will contain nine cultivars. 

The centres vfill be Panniyur, Ambalavayal and Thadiyankudisi, 

Th'-̂  follovn.ng cultivars will be used. Panniyur-I, 

Xarimunda, Kuthiravally, Kottanadan, Aimpiriyan,, Weelamundi, 
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Arakulam Munda, Narayakodi and Kailuvally (V/ynadan). The 

trial is similar to the one 'being conducted now in CPGRI. 

At Ghintliapalli, an observational trial alone will be laid 

out with these varieties. 

Uniform clonal materials in the following.cultivars 

may be .supplied by the centres mentioned. 

Pepper Research Citation. Panniygr: Panniyur-1 ̂  Karimunda, 

Iluthiravally, Kottanadan. 

OPCai -Regional Station, Calicut; Neelamundi, Arakulam Munda., 

ITarayakodi, Kalluvally and Impiriyan. 

Design: PffiD, 6 plants per plot, 4 replications and 

common hoarder'. 

Sixty cuttings of each cultivar should be supplied for 

planting. 

4. Hultilocation trial with new cultures; Separate 

trial with the improved high yielding cultures available 

at Panniyur will be laid out at Panniyur and CPC.RI farm, 

Peruvannamuzhi. ' Culture K'os.120, 531, 527, 239, 54, 1187, 

341 and two controls, Panniyur-I and Earimunda. 

Design; RBD, 6 jjlants per plots and 4 replications with 

common boarder.- . In view of limited availability of 

planting materials, the trial will be laid out only 

at two centres.. I'he Pep,;er Research Station? 

Panniyur will supply nucleus material for further 

multiplication. 

5. Intra-varietal evaluation is going on in tv7o 

cultivars at Calicut. In,view of the paucity of staff, 
cannot 

more se l ec t ion work'' •;/ be ta,ken up. 
6« Grossing pro.-^ramme; I'he follcxiring parents w i l l 

be used in d i f fe ren t com.binations. Balankotta and Earimunda 
for shade tolerance? S i l g i r i s and Kottanadan for qua l i ty ; 
Kal luval ly for drought; Barayakkodi and Uthirankotta for 
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disease tolerance; and Kuthiravally for spike length and 

yield. Seeds from controlled crossing and also open 

pollinated can "be used for screening and yield resistance. 

As far as possible, J;he crossing work should be done usi.ng 

laterals under controlled conditions. 

Ill, Gitx̂ AMOM 

A multilocational trial may be laid out during 

June 1984 at fiv.e centres viz., ttudigore, Appangala, 

Paiapadumpara, Kyladumpara and at Yercaud with the following 

clonal Selections. The material are to be lifted by the 

concerned scientists of the centre. 

,.., I 
2. P3 I From Mudigere Centre. 

3. P5:. I 

'*"" •' ' • yi'Tom Pampadumpara C e n t r e . 
5 . P R - 1 0 7 | 

6 . CL-37 h , . p + 
xi'rom A p p a n g a l a C e n t r e . 

7. APG-7 I 

with control (local) Of respective centres. 

I'he details of the trial are as follovjS; 

Number of plants per treatment ; 9 

Replication -; 3 

Design ; R.BD 

Spacing : 2ffi x 1m 

Specifications of Â egetative planting unit m.ust have one 

grown up pseudoateJi: -;ith one or two growing suckers "having 

4-6" long rhizome. It is the responsibility of the respe

ctive centi'GS to keep material ready by the end of May 

1984 and intimate the other centres to lift the material. 
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Periodical observations to be recorded. 

1 , Number of suckers 

2„ Height of suckers 

3. Number of leaves 

4. I'otal number of panicles 

5» Nurabor of panicle per bearing sucker' 

6. No a of capsules per panicle for five plants 

7. 'iet weight of capsules 

8. Dry v̂ eight 

Although only 9 suckers are required per treatment 

as per the plan, it is suggested that 35 suckers per 

selection may be supplied considering mortality of plants 

during transit and after planting in the field. 
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ANNEXTUHE II 

Cashew -propagati-on tochniques to be adopted 
at different centres in different seasons» 

For. large scale raultiplication of vegetative progenies, 

it is necessary to build up a clonal orahard as a primary 

step, :i'h.e clones maj?̂^ "be planted at a closer spacing of 

4inx 4iii accommodating 625 clones per ha. Under judicious 

management, it is possible to procure scion stocks/bud 

v70od/shocts for niultiplication fî om second year onwards 

from the clonal orchards 

'fho following propagation techniques are suggested 

for different centres on the ttasis of the success achieved 

and reported in different seasonso 

S,No- Naiae of the Station Period Suggested 
.,,., .-t.echniques for 

___ _ ,_̂  •• •' • multiplication 

1 „ CRS, Vengurla (Maharashtra) Feb. to î Jpicotyl grafting. 
March 
May to Boftwood grafting 

• iJovember 

2. CR3, Madakkathara (Kerala) March to Ĵ picotyl grafting-
May 

3. MSCPs yilal (Karnataka) February ^irlayering 
to April 

4. CRS , Viddhachalam('I 'amilnadu) June t o i x i r l a y e r i n g and 
•liagust i n s i t u pa tch 

budding . 

5" CRS, Bapatla(-'^ndhra Pradesh)Juno t o .il^ . s i l i i F'oneer 
IJovember g r a f t i n g and _in 

s_î t;a pa tch budding. 
6c GRS, Bhubaneswar ( O r i s s a ) J u n e , S e p t . Veneer g r a f t i n g , 

Oct . 
June t o i i ipicotyl g r a f t i ng 
February and softwood 
March t o g r a f t i n g . 
J u l y 
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7. GPCRI RS, Vittal/Shantigodu, June to Epicotyl grafting 
Karnataka September veneer grafting 

October to 
December Patch budding 

January to Airlayering 
March Patch budding 
-•-piMl to 
May 

AKNEXTURE III 

Cardamom selections approved for multiplication 
by the VI Workshop on AICSCIP 

Eame of the centre Selections No.of suckers Seed capsule 
to be available for available from 
multiplied, planting different high 

during 1984* yielding clones 
for distri
bution 

Mudigore 

Pampad umpa ra 

Appangala 

Cardamom Board 
Saklaspur 

1̂ 

PVi 

PR 107 

CI 37 

APG 7 

CI.57** 

500 

200 

100 

500 

100 

300 

100 kg 

50 kg 

10 kg 

200 kg 

10 kg 

*After meeting the MLT and NPK experiment requirements. 

High density planting 2m x1m (5000 plants/ha) 

**Appangala will supply 
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SESSION IIJ PLANT BREEDIBQ Date:11 Nov., '83 
(AEKUAI; SPICES) Timej09.00-.11 .00 

Chairmati : Dr. P.G.S.Nair 
Director of Research, KAU 

Rapporteurs : Shri T. Srirama Rao 
Shri P.N. Ravi nd ran 

The review paper on ginger and turmeric was 

present ed "by Dr. (Mrs .) M.J.Ratnambal. Dr.R.K.Sharma 

reviewed the work on condiments (coriander, cumin, fennel 

and fenugreek). 

I, REVIiSW 

i) G-inger afid Turmeric (Dr. (Mrs. )M. J.R9.tnambal) 

The coordinating centres at lasaragod (CPCRI), Solan 

(HPAU), Pottangi (OUAT) and Vellanikkara (KAU) are doing 

research on ginger and turmeric. Work is in progress also 

at Calicut (OPCRI) and Coimbatore (TNAU) as non-participa-

ting centre. 

Singer; Among 38 gernplasm collections evaluated at 

Kasaragod the highest yield was recorded in cultivar Wynad 

Local for the two years under report followed, by Burdvran 

and Nadia. 

At Solan, 100 accessions were under evaluation 

during 1981-82, accession No.645 gave maximum yield and 

during 1982-83, accession No.600 was the best yielder. 

At Pottangi, the germplasm had 81 accessions. The 

percentage recovery of dry ginger was maximum in PGS-6 

(35/0. 

At Vellanikkara centre, among 25 accessions evalu

ated during 1982-83i. Nadia vras the best yielder followed 

by Maran. 

http://Timej09.00-.11
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At Calicut 85 accessions were eiraluated and Maran 

vras found to be the highest yielder (7.8'kg/3 Sq.m.). The 

percentage recovery of dry ginger was maximum in Karakkal 

{23fo). Maximum percentage of oil oleoresin and fibre 

was found in Himachal Pradesh {3'Ofo) , Bmad Chernad (8.1yo) 

and Mananthody (6.89'o) respectively. 

Preliminary yield evaluation ~ot selected clones from 
the geraplasm accessions was in progress at Solan and 

Pottangi. Among the 22 clones under evaluation at Solan 

during 1981-82, accession No.564 was the highest yielder 

followed by accession 646, and during 1982-83 accession 
No.646 gave the maximum yield. 

At Pottangi cultivar Bmad Manjeri was the highest 

yielder (5.1 kg/3 Sui.m.) during 81-82 and PGS-19- during 

1982-83 (5.2 kg). 

In a comparative ĵ'ield trial involving 9 cultivars 

at Kasaragod, Wynad Local, Burdwan^and Nadia were good 

yielders in that order. 

At Pottangi in the comparative yield trials during 

1981-82, Cultivar Vengara performed better (5.2 kg/3 Sq.m.) 

followed by P&S-19 (4.9 kg). PGS-19 gave maximum percentage 

recovery of dry ginger (24?^). 

A multilocation trial with eight ginger types has 

also been initiated during 1983 at Pottangi, Solan and 

Trichur. 

Turmeric; One hundred and two accessions and 62 clonal 

selections were maintaixied at Kasaragod. Cultivars 

Vontimitta, Wynad Local, Ethamukula vrere good yielders 

(10.9 kg, 10.6 kg and 10.4 kg/3 sq.m. respectively) in 

1981-82 and cultivar Bthanukula was the highest yielder 

(14.4 kg/3 sq.m) in 1982-83. Selections IC, 2A, 3D, 15B 

and 21A were the highest yielders (32-35 tonnes per ha) 

during 82-83. 
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At Solan during 1981-82 accesoion l\ios.59 and 769 

"•'ere the best yielders, while during 1982-83 "the yield was 

maximum in accession No. 62 folloifed by accession No. 745-

At Pottangi CLS-13 was the highest yielder daring the two 

seasons under report. At Trichur 103 collections were 

evaluated and the maximum yield was recorded in cultivar 

Garpam. 

At Coimbatore the mutant clone 5307-1-1-was the 

best yielder followed by 5380-2-3. 

At Calicut among 180 accessions cultivar Kongpong 

was the highest yielder (13.2 kg/3 sq.m. bed), '^he 

percentage recovery of dry turmeric was maximuiD in cultivar 

Amrithapani Kothapetta (32.4/'0« 

I'he percentage of curcumin was maximum in cultivar 

fldapalayam (10.9?'̂ ) folio ed by cultivai's Palapally, I'richur 

(10.7?=̂ ), Erathukunnams, Adimali (10.35^). '-̂'he oil content 

varied from 1,0% (Duggirala) to 9.5> (iCahikuchi). I'he 

cultivar Konni had the highest percentage of oleoresin 

(I9.2f^). 

i'rom the gerraplasn 27 clones were Selected for 

preliminary yield evaluation at Pottangi. Recovery of dry 

turme"ic was maximum i.n PGS~10 (3^%)' 

The preliminary yield evaluation r̂i.th 15 accessions 

at Coimbatore indicaxed that 5378-3-1 "̂ as the highest 

7/ielder (20.3 kg/8 sq.m..) Duggirala had the maximum oil 

content 3.35̂  and oleoresin control (6.6^). 

'•The comparative yield evaluation of six clonal 

Selections at Kasaragod did not indicate any significant 

differences among th.̂  selections, the yield varying from 

33-35 tonnes per ha in both the years under report. 

Conparatiye yield trial \rith five promising clones 

i-^Ucated that clone PT'S-38 and PTS~10 during 1981-82 and 

1982-83 were the best yieiders. The percentage recovery 

file:///rith
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of dry turmeric was maximum in PTS-9 (27/̂ ) and curing 

percentage (3''9̂ ), maximum in PTŜ -IO. 

At Coimbatore, 19 accessions were taken for 

comparative yield trial and clone 5307-1-1 was the most 

promising. 

A raultilocation trial was laid out at Pottangi, 

'•̂'ricliur and Coimbatore with nine turmeric cultivars. At 

Pottangi and 'Coimbatore selection PTS-1C gave the maximum 
2 2 

yield (10.1 kg/3m and 6.4 kg/3m respectively). 

Nine high yielding cultivars selected at Calicut, 

are under a multilocation trial at Calicut, Kasaragod 

and Pal ode. '-̂he trial is in progress. 

The roAriew was further supplemented with the results 

from the coordinating centres by Dr.U.K.Kohli (Solan), 

^hri D.C.Mohanty (Pottangi), Bhri E.V.Nybe (-̂ 'richur) and 

Dr.Seemanthini ftamadas (Coimbatore). 

ii) Condiments (Dr.R.K.Sharma) 

Jobner (Rajasthan) , Jagudan (Gu.jarat), Lam I'arm, 

G-untur (-̂ ndhra Pradesh) and, Coimbatore are the four centres 

for research on condiments (coriander, cumin, fennel and 

fenugreek). ihe breeding programmes include germplasm 

collection, maintenance and evaluation and multilocation 

trials on all the above four crops. 

'fhe germplasm assemblage at all. the centres 

were evaluated for their ĵ ield and quality parameters. 

Reactions to pests and diseases were also scored for all 

the centres. 

Coriander; I'he germplasm collection in coriander at present 

consist of 144 types at Coimbatore, 140 at &untur, 154 at 

Jagudan and 200 types at Jobner. 

A comparative yield trial with 14 varitieshave been 

laid out at &untur, Jobner, Jagudan and Coimbatore. 
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Baoed on yield and quality-j coriander variety [JD-41 

(Karan) and UD-20 from Jobner, culture 270 of Coimbatore, 

GAU-1 from Gujarat' have been recommended for release by 

the respective Varietal xielease Gorumlttee. '-i-'he selections 

Ihe selections CS-2, CS-4, and CS-6 of Lam î'arm (Guntur) 

were recommended for pre-release multiplication. 

Gunin; Germplasm collections of cumin are being maintained 

and evaluated at Jagudan and Jobner. 

At Jobner, 24 entries were-evaluated in a replicated 

trial. Differences between entries were founr" sigiificant 

for number of grains per umbel and grain yield. The 

>̂ i:;hest grain yield of 6,42 q/ha was recorded by the entry 

110-198 which «as significantly higher than the checii; entry 

Il>S-1 . This variety has also sho\rn high degree of field 

tolerance to wilt, blight and powdery mildew diseases. 

At Jagudan, 59 entries were maintained and evaluated 

for their growth and yield characters during the year. 

A multilocation trial has been l̂ iid out at two 

locations each in Gujarat and i^jasthaniwith four high 

yielding selection from Jobner and threb from Jagudan. 

Vijapur-5, a high yielding cumin selection from 

Gujarat has been recommended for release by State Varietal 

Release Committee. 110-198 is a cumin selection from 

exotic collections of Jobner. It 1̂  as high tolerance to 

wilt disease and is under multilocation trials in Gujarat 

and î ajasthano UC-1 9 is another high yielding selection 

from Jobner. 

Fennel; A total number of 303 germplasm collections 

available at Jobner (100)^ Jagudan (179) and '-̂ untur (24) 

are being evaluated for yjeld and associate characters. 

Eased on the r3Sults of CYT, xhe entry Pi'-35 of 

Gujarat and irtr-32 of Rajasthan have been recommended for 

release by the State Varie-^al Release Ooiumittee. A 



- 34 -

multilocation trial with two entries from Gujarat 

(composits JC-2 and JG-3) and three entries from Jobner 

(lIF-1 , UF-.112 and llI'-90) is in progress. 

Penugreek: Under the gerjplasm collections and evaluation 

of fenugreek, 36 entries were evaluated at Jobner, 40 at 

Gruntur, 26 at Coimbatore and 69 at Jagudan (Vijapur), 

A multilocation trial vith 10+1 entries have been 

laid out at Jobner, Jagudan^ Coimbatore and ^untur centres. 

l̂ he fenugreek leaves are widely used as green vegetables. 

A trial to evaluate the collections for grain as well as 

leafy vegetables has been lai.d out, 

'-L'he Selection NLM from Jobner has been recommended 

for release. 

Dr. (Mrs. )Soemanthini îamadas (Coimbatore), Shri 

'-̂ '.Srirama Rao ((Juntur) and Shri B.T.Kachhadia (Jagudan) 

suT^plemented the results. 

II. DISGUSSIONb AlTD iiSCOi''u-'iENI>ATIOKS. 

i) G-inger and Turmeric. 

1 . -'-he germplasm evaluation and multilocation trials 

will be continued. Germplasm can be enriched whereover 

possible. 

2. Uniform pattern in re orting data may be followed 

in vegetative parameters, yield and quality. Ine quality 

analysis may be made in respect of all the types in the 

gormplasm collection and in the multilocational trials. 

Posts and dJseas'-iS scoring may be undertaken in all the 

trials and the data may be presented in future. Yield 

data may be recorded in Kg/3in'~ bed and or per ha. 

3. I'he minimum descriptor supplied by the Project 

Coordinator for all the centres for description of the 

types in case of all ginger and turmeric types should be 

made use of. 
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4. It was sugg--sted that tho following fundamental 

work on breeding may be undei'taken by CPCRI anc iigricultur;-"— 

University,aapart from t'no coordinated trials. 'f'riis hs" 
been allotted to the following centres as mentioned beloi;; 

Polyploidy breeding, mutation : 
breeding, crossing includir ; : C.P,C«R«I. 
somatic cell hybridisation 

?ol5''plcidy breeding % Solan 

Mutation breeding : Kerala iigriculturai 
University 

5. '-̂ ere was a discussion regarding tne extractan"" 

that is bo be used for obtaining olcoresins in case of 

ginger and tvrmerico It Kas also aiscussed that data vaiios 

widely depending upon the extractant used. Several solvc.its 

v.-ere sagges+ed. Therefore, it was decided that the CPCRi 

scientists T,rill look xnto tho data avaiiacle usxng differ

ent cxtractants and sug,„est a suitable extractant for all 

centres. In case sufficient data is not available foj" 

recommending a specific solvent, a trial should bo initiatcl 

at CPORI to suggs'St a suitable soli^ent, 

6„ Tl'-̂  '•lul cilccational trial on turmeric may also 
be undei'taken jn Lam (Cruntur) or any other suitable 

locattons in An.lhra Iradesho 

ii) Conlir.ionts 

1 . ̂ iitbough two ty;E'G3 of coriander were found 

porformAng viell (&9'5 from Coimbatore and composite 4 from 

Jobnor) , it \'as decided to include these tT,ro entries in h , 

multj location trjals, after obtaining data for '5 more years 

2, "S.-'otic collection in case cf cumin should be 

enriched furtrer es com.e of the exotic collectlcns have 

proved io be good especially in respecx ox disease tolerancp/ 

resistarcc to •'''iit. 
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Greneral 

1 . Seed materials should be collected by the 

concerned scientists from the respective stations b;/ 

deputing scientists. While supplying the seeds proper 

care should be taken to see that disease and pests from 

free materials are supplied. Proj'.jrlactic measures ar 

to be'taken to see that the disease is not being carried 

through seeds. 

2. The workshop felt that there is no iustification 

for shifting the present site at Lara since it will hinder 

the normal continuous work of the experiments; particularly 

on coriander. • ' 

A paper on a special topic "Collection, conservaticn 

cataloguing and evaluation of indigenous and exotic 

germplasm. of minor spices" was presented by Dr.R.K.Sharme., 
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SESSION III: Ei^TUMOLOGY 
Date: 11-11-1983 
Time: 11.l5~13«i5 

Chairman . : Shri G.B. Pillai 

'.Rapporteurs : Vr. Sitarama Rao 
Dr., I.Premkumar 

The Chairman; in his introductory remarks briefly 

indicated the problems in cashew and spices and salient 

achievements. Dr.C .P.Radhakrishnan Nair, reviexfed the 

current status of cashew entomology and highlighted the 

salient results of investigation and - on-going programmes 

at different participating centres under the Project, 

i'he scientists from the coordinating centres, Dr.Sitarare 

Rao (Kadakkathara) , Dr.l'ej Kumar (Bapatla) ̂  DreGaneshkumai 

(Vridhachalam), Shri SK Godase (Vengurla) and Dr,i>'Iallik 

(Ullal) supplemented the results. 

I. REVIiiV/ 

i) Cashew (Dr.C.P.Radhakrishnan Mair) 

Cashew Anacardium. occidentale L, is infested by a 

a x-j-ide range of arthropod fauna comprising insects and 

mites. The stem and root borer, tea mosquioi^, lecif ĉ îu. 

blossom Webber, leaf miner, apple and nut borers etc. are 

considered to be the major pests, 

1 . Stem and root borer, Plocaederus ferrugineus L. 
(Cerarabycidae) 

^' ferruginous is the most dreaded enemy of cashev 

in all cashew tracts of India. Incubation period lasted 

for 4-6 days grub stage 6-7 months and pupal period 20 da; 

without cocoon and 60 days with cocoon. The adult beetJo 

lays eggs on loose tissues in the exposed roots or in 

collar region. 
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Field trials carried out; a- CrCEI., Zai>«-r:::-£.>d D:::.:-^ 

that the infestation if detected in the ear..',y ota-̂ e'" •. 

removal of the affected tissues along with variouo iâ iai--

stages of the pest and swabbing, with 0»1/i }3LIC suspend .,_:, 

would be effective. However, phytosanitary meaGuros is 

most important for the control of the p'??n:,. 

Recent studies carried out at C.PCRI, i<eseax-ih •̂'onifl •. 

G-oa revealed that early stage of infestation cou.id ce 

controlled with bark treatment with .mcnocrotophos. ih..-

insecticide was applied @ 30 ml/tree with coxton, WOOJ-, 

after removing a flap of live barko At present chemicaj. 

control trials against this pest are in progress c;' 

various cashev/ research centres like B-;.j)aul̂a,. '/•c.-.gurla. 

Vridhacha,lam and Madakkathara in addition t^ the oa^zl^^U 

trials at CPCRI, Kasaragod. . 

Several reports on the attempts, of b.:.oicgic&j co::. tj;-

methods against this pest also are a.vailable< '''"'be ;ie:.„:i.̂C' 

cum bacterium culture DD-1 36 (N^eoajplectana ̂â;;ĵ.oj;i2J2i;:̂-Ly 

and Achromobacter nematcphi 1 uo) gave 5C-50fi morthlj.tj :>1 

grubs within 24 days at an inoculum level of 100 r.,-n.a::~./r, 

body weight of hot grub in the laboratory rrhen the' 

inoculum was mixed with the feed (cashew bark) Pil'.c..-i et : 

1976. 

2. Tea.mosquito Helopeltis antonii Bign„ (Miriclae} 

Tea mosquito is the most serious pest of caehev/. 

The biology of the pest has been fully studied. The 

female bug lays eggs singly deep inside the tissues c.f 

tender shoots or panicle. The incubation period lasts 

6-7 days and nymophal period lasts for i 0 days compr-i y-,. ̂.i-: 

five instars. In the laboratory the female bugo aos a 

fecundity of 25. The longevity ox uale bû,; is S . i;-

Studies on the population fluctuation of tea mosquito 

showed that tbe build um from. October onwards SYnchi'0.:c;.-: _ i 
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with the emergence of new flushes after the cessation of 

rains. The population reaches its peak during the 

blossom period, 
on 

Studies/the role of tea mosquito and the fungi in 
blight 

the incidence of inflorescence^show that infestation by 

tea mosquito alone was primarily responsible for the 

malady. 

Chemical control trials at CPCRI, Kasaragod have 

revealed that endosulfan 0,05?*° was most effective followed 

by quinalphos 0.05^ and formothion 0.05^ for the control 

of tea mosquito. 

Kerala Agricultural University recommended the use 

of carbaryl 0,05̂ " or phosphamidon 0.05?̂  or quinalphos 

0.05?̂  for the control of pest. 

As timely plant protection operation is quite 

imperative for the effective control of tea mosquito, it 

was suggested that aerial application of pesticides 

would be more feasible particularly in larger plantations, 

A trial on this is in progress under the aegis of the 

Madakkathara centre of the Kerala Agricultural University 

using ULV formulation of carbaryl, endosulfan, quinalphos 

phosalone and phosphamidon. 

No effective natural enemies have been reported 

so far on tea mosquito. However, reports are available 

on a natural enemies of the pest in India. Ambika and 

Abraham (1979) reported Crematogaster wroughtoni J?'orel 

as a predator of the tea mosquito, nymphs, Sundararaju 

(1983) has reported various reduvid predators' viz., 

iiaphedanolestes signatus Dist,, S. minusculus Berger, 

î ndochus cin^alensis Stal, , Alcmena sp. , Seycanus collaris 

Fabr. and Irantha armipes stai. from G-oa, Four unidenti

fied species of spiders are also found to feed on nymphs 

°^ 3' antonii in the field in Karnataka (Devasahayam 

1983). 
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Bathiamma (1979) studied the varietal reaction of 

cashew to tea mosquito at CPCRI Regional Station, Vittal, 

Karnataka. The mean percentage of shoot attack in different 

accessions ranged from 1.8 to 43«3 panicle attack 5.5^^0^54.3 

and nean pest popuHation from 1.5 to 105.5 per 100 shoot/ 

panicles per tree. Damage and pest population was high 

in VTH/(l0/8 Bpurupalam, Japatla) and low in VTH 153 fI-3-1 7 

(ii-nakkayam). 

Leaf and blossom webber Lamida moncusalis Walker 
(Pyralidae) Qrthaga exvinacea Ha'mps. 

Lamida moncusalis has attained the status of a 

major pest in Bast-Coast of India particularly in the 

coastal districts of -î ndhra Pradesh. Two species of 

•t̂ panteles and a braconid parasite have beĉ n recorded 

on this pest. 

For control of the leaf and blossom webber, which 

is serious problem in the east coat tracts as at present, 

the Bapatla centre had recommended carbaryl 0.15?° and 

malathion 0.15%. 

Monocrotophos and phosalone 0.05f° were effective 

in the control of leaf minor as per the results presented 

from the Vridhachalam centre. Maximum reduction in thrips 

infestation of cashew foliage was obtained with monocrotophos 

and phosphomidon 0.05%. 

General recommendations 

1 ) ̂i systemic survey on the intensity of incidence of 

various pests infesting shoots, leaves, panicles and 

apples and nuts may be undertaken by the respective 

centres» 

2) Based on the consistant results obtained from different 

centres the insecticides such as endosulfan, carbaryl, 

quinalphos, monocrotophos and phosphomidan can be 

recommended for the field control of cashew pest 

complex. 
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3) xis younger plantations afford facility for the multi

plication of tea mosquito almost throughout the year need 

based plant, protection may be adopted in such cases. 

4) '^he field reaction of cultivars/hybrids under the 

multilocation trials may be scored using-the proforma 

and the same may be reported. 

5) More detailed studies on the intensity' of natural 

parasites of different pests may be undertaken. 

6) Strict surveillance on potential pests like flower 

thrips, foliage thrips, mites and leaf.beetles should be 

taken particularly in endemic areas. 
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.J!3î EXURE I 

Programrae on management of stem and root borer 

1. Survey on the intensity of infestation (proforma 
appended) 

2. i3io-ecology of the pest including the field activity 
of the adults. 

3. Observation trials on trapping beetles using logs of 
cashew, ^eiba, Bombax and Moringa logs smeared with 
-crude extracts of cashew shell and resinous exudate from 
the stem. 

4. Field control trials. 

Prophylactic treatments 

Painting of the mainstem and exposed portions of 

roots with suspension of the following up to 1 M height. 

Carre should' be taken to select the trees for treatment 

centering around an already dead tree or badly affected 

tree. 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

' treatments 

3HC 

- i - ldr in 

Heptachlor 
Chlordane 
Carbaryl 
Coal i^ar & Keroeine 

•^osage 

2 kg a i / h a 
1.5 kg a i /ha 
1.5 kg a i / h a 
1,5 kg a i / h a 
2 kg a i / ha 
100 g in 400 ml kerosine 

7. Control (No treatment) 

Notes Ĵ ôr computings dose per tree, the number of 
trees/ha is to be taken as 200. 

No. of replications ; 2 

'I'ime of application : 1 . -î arly December 

2. iiarly April 

Observations^ Number of bore holes/presence of frass/gum 
in treated bark at monthly intervals. 
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A^NMUKE II 

.ii. i-LJL-

Proforma for surveying and monitoring of stem 
and root borer incidence. 

1. Date : 

2. Location Village/'i'aluk/Dist.: 

3. Ko. of field/plot and 
address of the farmer ; 

4. I'otal No. oi trees in 
orchard 

5. No. of borer infested trees ': 

6. Tree type 

7. îge of tree 

8. Nature of the trunk 

9. Condition of the trees'* 

Mild Medium 

I Soft/rough with crevices 

Severe Dead 

10. ^ount of the pest stage 

11 „ Condition of adjoining 
tre'js 

!2<, Con t ro l measures adop t ed / 
recoiruAended 

Mild 
'^ummosis, 
Extrusion of 
î 'rass 

Medium 
^umxaoeis, 
extrusion of 
frass and 
yellowing of 
leaves 

Severe 

Gumiiiosis, extru
sion of l''rass 
yell.owing and 
shedding of 
leaves drying 
of twigs. 

Dead 

i"o tally 
d ri ed up. 
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iJSî EXURE III 

Insecticidal control of pest complex in cashew. 

'J-'he proposed trial envisages evalution of suitable 

insecticidal control schedules against the major pests 

of cashew foliage and inflorescehce, particularly tea 

moscuito, leaf miner, shoot and blossom Webber, shoot 

tip caterpillar* foliage and floVrer thrips and apple and 

nut borer. 

'treatments; 
I I I H II I I I 

I . Endosulfan 0,05^ (Hildon/'i'hiodan - Hindustan 

Insecticides - Hoechst) 

2. kuinalphos 0,05fo (Bkalux • Sandaz India) 

3- Bonocrotophos 0»05^ (Monocrotophos - Giba geigy) 

4. Garbaryl 0,15̂  (Sevin -. Union Carbide) 

5. Methyl Parathion 0*05% (Metacid of Bayer India) 

6. Phosalone 0.07?̂  (̂ olone - May & Baker) 

7. Dimsthoate 0,05?̂  (Hogor - fiallis) 

8. Control 

(only formulations indicated in brackets to be used) 

Number of sprayings; 3 (coinciding with emergence of 
flushes inflorescence and fruit sett 
setting) 

I spray ; New flush emergence 

II spray ; 30 days after I spray 

III spray ; 30 days after II spray 

Design; RBD 

No« of trees per treatment : 2 
No. of replications ; 3 
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Layout; i'wo trees in each treatment should be separated 

from the adjoining set of treatment trees atleast by one 

row of guard trees all around, '-these guard trees should 

also be sprayed with the same insecticide of the respective 

treatment. In case there is only one row of the guard 

trees, the corresponding half portion of the canopy facing 

the treated trees should receive the respective insecticide 

treatment. 

Observations; 'i'en leaders should be selected and tagged 

in each observation tree before the first round of spray. 

Pretreatment observation is to be recorded 2 days prior 

to each spraying and two post treatment observations, 10 

and 20 days after each spray. Observations on incidence 

of the follovring pests are to be recorded. Tea mosquito, 

foliage and inflorescence thrips, leaf minor leaf and 

blossom Webber, apple and nut borers shoot tip caterpillar 

and other pests of regional importance like mealy bugs, 

mites, aphids etc. '•'•'he observations should be recorded 

using the proforma appended. 

I'ea DIPS quite; l̂'or scoring the intensity of tea mosquito 

infestation, 0-4 scale described by Ambika et al (1979) 

(Proceedings of PLAGROSYM II) should be followed. 

Score 

0 - No lesions or streaks 

1 - Up to three necrotic' lesions or streaks the 
general vigour of the shoot or panicle is not 
affected. 

2 - 4-6 coalescing or non-coalescing lesions or 
streaks 

3 - Above 6 coalescing or non-coalescing lesions 
or streaks 

4 - Lesions or streaks confluent - complete 
drying of the affected shoot or panicle 
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Leaf thrips and mites (Qlift-omychus sp.) 

Visible stages (adults & nymphs) should be counted 

on mature, sample leaf in each leader. 

Leaf and "blossom webber; '-̂he number of webbed tips of the 

laterals and number of caterpillars are to be recorded. 

Shoot,tip caterpillar; '^he number of laterals with damaged 

shoots to be recovered. 

Leaf miner; i'ive leaves from the tip of each lateral are 

to be observed and the number of infested-leaves recorded. 

Inflorescence thrips; Presence of scabs on the inflorescence 

stalk should be recorded. '^o record thrips on apple and 

nuts, 25 apples and nuts should be collected at random 
25 .days 

7, 15 and/after spraying, corresponding to peanut, green 
nut. and full maturity stages. '-̂'he damage intensity should 

be recorded per the following scale. 

Score 

0 No damage 

1 • 1 to 20% nut or apple surface damaged 

2 • 21 to 40% '"'" -do-

3 41 to 60fo -do-

4 61 to. 80% • -do-

.5 81 to 100% / • -do-

î pple and nut borer; -t̂ll the apples, and nuts in a leader 

should be examined and the number infested to be recorded. 

Residue analysis; Samples of green nuts, mature nuts and ap-

•aiK-i-jrp̂  .,; to be analysed for determination of insecticide 

residues, if any. . i'his work will be taken up at two or 

three centres where the facilities for undertaking this 

work are available. 
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ĉo 

0 

^ 
f A 

C\J 

• ^ 

0 

i n 
• - * 

- i s \ - • 

Ta" 
r— 

, 0 

' ^ 
CM 

0 

"'-i 

P4 

^ r4 

PM 

PM 

u^ 

• * 

K-\ 

CVI 

0 

• ^ 

'̂̂  

CM 

' -
0 

IJ:> 

yr • 

'̂— 
0 

-*. 

0 

•^1 

PM 

- 1 
• • • • « 

ft 

m 

- i - • 

t<A 

CAl 

0 

-^h 

^^ 

OJ 

--̂  
0 

LT. 

•^ 
— C O — 

• « p — 

— 
CM 

5 
, f 

PM 

PM 

PM 

LTv 

."̂ -t-

EA 

CM 

0 

•^ 

KN 

CM 

— 
0 

1 

1 

1 

! 

{ 

» 

f 

1 

1 

1 

1 

i 

J 

1 

1 

1 

1 

1 

1 

1 

1 

1 

f 

1 

1 

! 

1 

f 

S 

1 

t 

L. ^ 

» 

! 

1 

t 

t 

1 

1 



- 48 -

SESSION IV; AGRONOl̂ II 

Date; 11-11-1983 
lime; 14.15-17.30hrs-

• Ohairman : Shri B.V.Nelliat 

Rapporteurs ; Shri G »S<,Sulikere 

Shri K Sivaraman 

In his introductory remarks, the Chairman suggested 

that the review should briefly indicate the problems and 

achievements at the centres. Dr.R.C.Mandal reviewed the 

work on cashew, S^ri G„S.Sulikere on cardaraom. Dr. A.K. 

Sadanandan on pepper, Shri E.V.Nybe on Ginger & Turmeric 

and Shri T.Srirama Rao on Minor spices. 

1. REVIEW 

i) Cashew (Dr.R.C.Mandal) 

'' Cashew is traditionally grown in poor soils and 

marginal lands and farmers do not adopt any improved 

cultural or raanurial practices. A review of the available 

information show that cashew responds to nitrogen appli

cation^ significantly in all soil types and response to 

phosphate fertilisation though not conaistant, was also 

indicated by several workers. 

Under the project, JJPK fertiliser experiment has 

been in progress at five coordinat.Lng centres (Bapatla, 

Anakkayam, Vengurla, Vridhachalarn and Bhubaneswar) since 

1976-77 and from '982-83 the trial has alsp been initiated 

at Jhagram. 
* 

At Anakkayam - Madakkathara centre there was no 

significant difference in yield during 1978 and 1982 and 

hence no yield data has been furnished. Hovrever, a 

scrutiny of the data for four years showed an increasing 

trend in yield for application of nitrogen upto 500g/tree. 

A new experiaent has been laid out at Madakkathara 

centre to find out the efficient method of fertiliser 

app l i ca t ion to cashevi. 
*There was a heavy cyclone in the East Coast during 1977-78 

and 1/3rd the s tanding t r ees at Bapatla centre were heavily 
damaged. Eence a new t r i a l i s proposed to be s t a r t e d . 
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The fertiliser trial laid out at Vengurla centre 

in Ratnagiri hill belt (laterite scil) daring 19'69 was 

not according to guidelines of coordinated programme and 

the fertiliser was applied in kg/ha basis and it was 

decided to discontinue the trial in 1981 workshop and a 

new trial has been laid out in June 1 931 at Wakawali 

Experiment Station on a new site, following the 27 NPE 

treatment combinations of N=0, 300, 600;•P20^ =0, 200, 

400 and KpO ^O^.^OO, 600g/plant, using high yielding 

variety:̂  Verigurla-2. ' , 

•Another manurial cum spacing trial was laid out 

during 1970-74 (not a coordinated trial) and the overall , 

yield data available indicated that added dose of nitrogen 

(250g/plant) and'Fl'M (5.6 t/ha) were beneficial for cashew 

production. The spacing of 7.2 x 7.2 m ŵ as also found, to 

be optimum. 

At Vridhachalam centre, the yield data of the 

fertilizer trial for only two years (1980, 1982) were 

availablec It is reported that during, 1 978-79, there-was 

no significant di.fference; during 1980-81 and the North 

East monsoon had failed and during 1982-83 there was a 

heavy drought. , 

Another manurial trial was laid out at Vridhachalam 

centre during 1965 in wiîj ch FYM, K?K alone and in comb: la-

tions were studied for 4 years (1975 to 1978). The levels 

of N, P and K were 600g, 480g and 580g/plant, respectively 

and FYM @ 25 kg/pit. 

The yield data clearly indicated that nitrogen 

could influence the yield significantly. Further, the. 

combination of 1^. and ? would, be the ideal for cashew 
ĵ'ield improvement under' v̂ 'ridhachalam condition. The 

a.pplication of 600g, nitrogen and 480gi, phosphate was 

found better than other treatm-ents. 
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At Vridhachalam centre, attempts were also made for 

spray fertilization xvith urea as N alone and in combination 

with endosulphan and results of three years (1980-82) as 

compared to pre-treatment yield available clearly indicated 

that spraying of insecticide (endosulfan) is essential to 

control teamosquito and thereby increase in yield. If urea 

is added in the same spray solution, further increase in 

yield. If urea is added in the same spray solution, 

further increase in yield is assured. In the control plot 

with no spray plot 5.58 kg/plant yield was recorded, while 

the trees sprayed with endosulfan along with "5% urea 

(3 spray) yielded 8,89 kg/plant about 60% more yield. 

The NPK trial at Bhubaneswar is continued since 

1976-77 but the trend in yield was not encouraging. This 

is mainly because the trial was conducted on an existing 

plantation of Soil Conservation Department. 

The mean data on yield of nut for four years at 

Bapatla, Anakkayam, Vengurla and Bhubaneswar; 2 years 'lat 

Vridhachalam and only one year in case of Jha'gram, are 

available (Table-1) and the data revealed that; (i) 

application of nitrogen upto 500g/plant is required to 

increasethe cashewnut yield significantly (ii) application 

of phosphate upto 200g/plant is also found to be essential 

in certain areas, particularly at 7engurla, Vridhachalam 

and (iii) response to potash upto 250g/plant has been 

observed at Vengurla and upto 150g at Bapatla. 

Shri PG- Veeraraghavan (Madakkathara) , Dr.Rao 

Rama Rao (Bapatla), Dr.Veeraraghavathatham (Vridhachalam), 

Shri DP Sawke (Vengurla), Dr JM Panda (Bhubaneswar), 

Dr S1\T Ghosh (West Bengal) and Shri Harishukumar (Vittal) 

supplemented the review. 
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i i ) Cardamom (Siiri G,S. 'Sulikei'-e) 

Cardamom.resGarch in the coiintry i s in p rogress a t 

four c e n t r e s , namely pampadumpara (Kera la ) , Mudigere and 

Appangala (Karnataka) and Yercaud ( l ami lnadu) . E a r l i e r 

i n v e s t i g a t i o n s have genera ted va luab le information on nurse ry 

• p r a c t i c e s , e s p e c i a l l y on season of sowing and .ge rmina t ion , 

v i a b i l i t y of s eeds , e f f ec t of mulching of nurse ry beds , age of 

t r a n s p l a n t i n g of s e e d l i n g s in secondary beds and shade r e q u i r e 

ments of cardamom ZK:d nu r se ry . S tud ie s on c u l t i v a t i o n p r a c t i 

ces have a l s o been s t andard i sed a t Mudigere and Pampo-dumpara, 

P r G l i s i n a r y s t u d i e s a t Yercaud on popula t ion d e n s i t i e s showed 

t h a t high d e n s i t y p l an t ing ai 1m. >:. 1m. sp?^cing give b e t t e r y i e l d s 

compared to spacing of 2.5 m x 2.5 m.. 

n u t r i e n t uptake s t u d i e s ca r r i ed out a,t Mudigere showed 

tha.t 3?'emoval of potasii was maximiumi (20.01 kg/ha) followed by 

n i t r o g e n (12.17 kg/ha) and calcium (8.84 k g / h a ) , phosphorus 

, ( 1 .4 kg /ha ) and Magnesium (2.32 k g / h a ) . For one kg of cardamom, 

c a p s u l e s , 0.122 kg E, 0.014 kg P and 0.200 kg potash a re removed. 

Based on the n u t r i e n t removal s t u d i e s i t was found t h a t p o t a 

ssium requirement i s g r e a t e r compared to o ther n u t r i e n t s . The 

r a t i o of N, P, K, Ca and Mg presen t in cardamom i s 6s1 ;12s3sO.8 . 

ITPK F e r t i l i z e r ; An experim'ent was conducted a t Mudigere 

in s p l i t p l o t des ign (2 x 3 ) , vsrith two main t r ea , tmon t s . , v i z . , 

s o i l a p p l i c a t i o n and s o i l cum f o l i a r applicatio.i) w i th 8 sub-

t r e a t m e n t s . Ihe, f i r s t l e v e l was maintained a t zero for a l l 

the i n g r e d i e n t s and second l e v e l was maintained a t 32.5 g o.f 

IT (H^ ) 25 g of PgOp (p^) and 50 g of KgO (K-,) per p l a n t as 

u r e a , super phosphate and .m!;iriate of potash. 2^3Gpectively. 

For f o l i a r a.pplico.tion, urea (O.S-I.O;-^) were used. Maximum 

number of suckers wex-e produced by the p l a n t s vvhich r ece ived 

K'PK and m.inimum was found in c o n t r o l (Tab le ) . 
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Mode of application of nutrients did not show any 

significant influence in the dry matter production and 

uptake of nitrogen phosphorus and potash. 

Effect of 1T,?,K on the growth and dry 
wt. of cardamom* 

T r e a t m e n t 

^^0^0*^0 

N^PQKQ 

Vi^o' 
N ^ P ^ K Q 

V1̂1 
N^-QK^ 

Nl ^0^1 

R̂  P-, K̂  

C D . a t 

C D . a t 

bio 

\io 

A v e r a g e 
numher 
of s u c 
k e r s p e r 
c l unp 

1 2.31 

17 .51 

1 8 . 1 2 

23 .74 

1 8 . 0 9 

22.31 

1 9 . 2 2 

31 .84 

4 . 9 5 

6 .67 

Ave rage number 
of l e a v e s p e r 
c lump 

6 2 . 0 0 

7 2 . 9 6 

9 4 . 8 3 

1 1 0 . 6 2 

8 9 . 0 8 

1 1 0 . 6 5 

9 2 . 1 5 

171 . 2 0 

2 9 . 9 0 

4 0 . 3 3 

Ave rage 
h e i g h t 
of s u c k 
e r s (cm) 

50 .51 

5 3 . 7 5 

61 . 7 7 

5 4 . 0 8 

6 0 . 3 0 

6 5 . 5 3 

5 2 . 0 8 

6 4 . 4 6 

6 . 7 8 

NS 

f̂_ d r y 

Ml 

1 4 . 1 5 

1 4 . 8 2 

1 5 . 4 4 

1 5 . 8 4 

1 0 . 1 4 

1 2 . 2 9 

14 .21 

1 5 . 4 8 

w t . 

M2 

12 .91 

11 . 7 7 

1 4 . 1 7 

1 2 . 0 7 

1 1 . 1 9 

11 . 2 0 

1 2 . 9 3 

1 8 . 2 2 

* Observations recorded 1 1 months af-ter planting 

'Ĵhe plants provided with N-jP̂ K̂  treatment have 

shown high uptake of 1 (93.78 kg/ha), P (13.41 kg/ha), 

K (67.49 kg/ha) Ca (33.48 kg/ha) and Mg (8.55 kg/ha) 

compared to that of all other treatments. Plants ferti

lised N.,P̂ K̂  recorded highest total dry matter (18.22?̂  

followed by N^P. (15.84/°) P-IKQ (15-4%) and lowest in 

control (12.9fO. 

Based on nutrients uptake and the factors affecting 

their availability a fertiliser dose of 75 kg N, 75 kg P 

and 150 kg K/ha in two splits, the first one before the onset 
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of monsoon (May) and second at the end of monsoon (September 

October) was recoiDniended . (Pattanshetti and Raf eeq 1 973) • 

Additional fertilizer doses of 0.65 kg N, 0.65 kg 

P and 1.3 kg K/ha has to be applied for every increase 

in the yield of 2.5 kg of capsules over the normal yieli. 

Shri G.K.Balachandran Nair (Pampadumpara) and 

Dr.Z.Nanjan (Yercaud) supplemented the review. 

iii) Pepger (Dr.A.K.Sadanandan) 

The xfork in progress on the agronomical and 

physiological aspects of pepper at Panniyur centre under 

AIGSCIP and at CPCRI Regional Station, Calicut are reviewed 

in this paper and the progress is indicated experiments. 

i.''ertiliser experiment 

Consolidated data for the past seven years have been 

presented. It is stated in the report of 1981-82 that 

the requirement of 50gN, 1GOg Pp^^ and 140 g K20/vine/year 

for Panniyur-I pepper. However this has been arrived 

at in the absence of a statistical analysis. In the report 

of 1982-83 the results of 8 years have been presented 

without any statistical backing. 

In the technical programme of work it is found that 

the aim of the experiment is to find out the effect of 

graded dose of N for pepper, Lim.e at two levels has also 

been included as another treatment. It has not been 

reported whether the two levels of lime resulted in 

distinct change in soil pH. 

Work done outside Co-ordinatiniS, centre-

CPCRI Regional Station, Calicut. 

1• Nutritional requirement of pepper. 
3 

ii field experiment v̂ ibh 3 parti; 
design having four replication and three levels each of 

3 
field experiment wibh 3 partially confounded 



IS, P and K was laid out in 1979. The pepper variety vras 

Panniyur I on Erytlirina ijodiĉ a as standard. During the 

year i 982,111 out of 648 vines flowered and the raaximum 

yield obtained in a vine was 34-4- g. i'he data has not 

"been statistically screened for w£ it of sufficient 

yielding population. During 1982 the highest yield were 

obtained in vines receiving 50g N, 40g PpOc and 280 g KpO . 

This has got to be confirmed by statistical analysis, 

2. Spacing requirement of pePToer. 

•ii- strip plot design with three varieties (Panniyur~1 , 

Karimunda and Ayi-iriperian>' four spacing {3^3^} 2,5x2.5n, 

3x1 .5'̂A and 2.5x1.5m) was laid out in 1982 with four repli

cations. 

5° '-Handards and spacing for pepper. 

•în experinient of strip plot design having • five 

standards (BjrythriM indica, &aruga pinnata,. ROC posts, 

'-Jranite pillars and i'eak poles) and two spacings (3.3x3.3iii 

and ,3x2i:a) was lti.id out in 1 976 with four replications. 

The data indicated that the performance of vines grown an 

non-living standards was better coiripared to living standards-. 

With regard to spacing it was observed that 3x2m was 

superior5 similar results were obtained in >^82. -i-nertj 

V7as heavy incidence of wilt diseaf̂ 'e and very high mortality 

of vines. The experiment is therefore being, replanted in 

1983 by interplanting with banana -as shade crop. Soil 

analysis in 1982 indicated that in the treatment involving 

non-living standards, the soil availability of nutrients 

(except organic carbon) were higher. 

4. Mineral nutrition of pepper in relsition to yjilt disease. 

This experiment was initiated in 1982'with the 

objective (1) of finding out the representative 3.eaves of 

pepper which would- correctly reflect the status of mineral 

nutrition of plâ ats. (2) finding out soil sampling 
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(optinum distance and depth techniques) for olotaining 

the correct picture of the nutrient status with minimum 

variation (3) relating the nutrient status and soil and 

leaf with the wilt disease of popper. 

% e results from this experiment indicated collec,';-

ion of soil samples at 30 cm away from the "base of the 

vine to a depth of 30 cm is optimum- as evidenced by the 

least coefficient of variation. .i-inalytical data for the 

leaf samples showed that co3.1ectiGn of the youngest 

matured leaf from, the laterals correctly reflected the 

nutrient status of the plant and hence is the proper area 

of sampling. 

Shri V Sukumara Pillai (Panniyur) supplemented 

the review. 

i"̂ ) '̂ Hnger and 'Turm.eric. (Shri EV Nyhe) 

G-inger 

Season; -fiarlier studies have revealed that 1st week of 

îpril was the best time' of planting for getting maximum 

yield under Kerala condition. 

Seed rate; •'•̂ seed rate of 1200-1400 kg/ha was rocomm.ended 

based on trials conducted at Ambalav-?>.yal. Studies at 

•ii-nbalavayal and Pottangi indicated a positive correlation 

between yield and size of seed rhir̂ ome. •'-t -t'ottangi 

maximum yield was recorded for seed bits weighing 20-24kg. 

However, the recommendation for Ker.ala is to use seed 

bits of 1 5g weight for economic yield. --s per report from 

CPGRIJ iIasar;-god 1250 kg seed rhizome per hectare was the 

best for better tillering, growth and yield. (Jayachandran 

,et al 1-980). 

Mother rhizome could be sepaDaated three months after 

planting without adversely affecting further growth of the 

plant and the separated rhizome can be used for vegetable 

Purpose. 
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Studies conducted at Ambalavayal and CPCRI, Kasaragod 

revealed that pit taethod was the most efficient method of 

storing ginger seed rhizomes. 

Planting; f'rom the trials conducted at the coordinating 

centre,. Pottangi, it was. concluded that raised beds and 

flat beds were on par with regard to their effect on yield 

of ginger. While in Kerala raised beds are found to he 

superior. Planting the seed rhizome at a dep'th of 4 cm 

was found to give increased yield "under Himachal Pradesh. 

Kerala zigricultural University recommend a spacing of 

20x20Cm to 25x25cm for better yield. 

Nutrition; Increased yield was reported with 25-300tonnes 

of FYM + 450 kg of 85 8-J6 NPX mixture per hectare. Under 

virigin soils, 10 tonnes of PYM and 7.2 tonnes of green 

leaf mulch per hectare was sufficient to produce an 

economic crop of ginger.. Under Himachal Pradesh condition 

a fertilizer dose of 100^50:50 kg B, P and K per hectare 

:was recommended for better growth and yield. A bumper crop 

of 43 tonnes green ginger per hectare from the variety 

Rio-de-Janeiro by the application of 100 kg N, 100 kg 

PoOj- and 200 kg KpO/ha was reported from Kerala. Importance 

of N at the active growth (120-135 days after planting) 
from 

and tillering stages has been reported/•'i-ndhra Pradesh. 
There are also reports that boron at 50 kg/ha increased the 

number of tillers and leaves per clump and reduced the 

incidence of soft-rot disease. Studies conducted at the 

college of Horticulture, Vellanikkara during 1979 indicated 

that a fertilizer dose of 80:30:40 kg N", P and K per 

hectare was optimum for maximum yield. It was also observed 

that the oleoresin content could be increased by foliar 

application of planofix 400 ppm alone or urea {2%) + 

planofix (400 ppm). I'he fertilizer recommendation under 

Kerala condition is 75^50:50 kg N, P and K per hectare. 
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Turmeric 

Season; K,??:li*idnvestigatiori at x.ndhra Pradesh, Kerala and 

other turmeric growing regions have generated very useful 

information on turmeric cultivation especially in season, 

seed rate, planting system, nutrition, intercultivation 

and harvesting time etc. 

Nutritional studies have indicated that the curing 

percentage^ of tiirmeric was influenced by fertilizer appli

cation. Application of 25 tonnes PYM and 63 kg N/ha as 

oil cake was found to he the optiEium. for better yield in 

î-ndhra Pradesh. In Kerala the effect of M and K fen plant 

height, tiller production and yield was significant while 

the response _to Pp'̂ S '^^'^ negligible. In Kerala the ferti

liser dose recoDjaended is 30; 50:60 kg N, P & K per hectare. 

In ^̂ ndhra Pradesh 15-20 irrigation in clay soils and 40 in 

sandy soils were recommended. 

i'urmeric is being recommended as an intercrop in 

coconut and arecanut gardens. The crop' comes up well 

under partial shade but thick shade effects the yield 

adversely. Turmeric can be successfully grown as a mixed 

crop with chillies, colocasia, onion, brinjal and cereals 

like maize, vegetables etc. 

Based on the above review, the following gaps in 

agronomical aspects of ginger and turmeric have been 

identified which require more comprehensive research work. 

Standardization of an efficient and economic method 

of weed control. 

Standardization of the type and quantity of mulch 

to be used with a viev; to reduce soft rot incidence. 

Detailed investigation regarding the suitability 

of diffex'ent types for inter and mixed cropping. 
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Irrigation experiments to find out the water 

requirement of ginger and turmeric and standardization 

of agro-techniques for irrigated condition, 

.Investigation to find out the cost benefit ratio 

of various recommendations in ginger and turmeric. 

Dr.UK Kohli (Solan) and Shri DC Mohanty (Pottangi) 

supplemented the review, 

v) Minor spices (s^ri T, Srirama Rao) 

Coriander, cumin, fennel and fenugreek are the 

crops covered under the Project and the research on these 

crops are now in progress at Jobner (Kajasthan) Jagudan 

(&ujarat) Lam Farm (Guntur (ilP) and Coimbatore (TNAU). 

Results of fertiliser trials conducted on these crop are 

reviewed in this pap®rv 

Coriander 

In the fertilizer experiments conducted during 

the last five years at Lam, Guntur (iiP) with graded doses 

of 1>IPK with and without farm yard manure and also foliar 

sprays with Boron and 2inc did not yield any significant 

results. i'here is very little response for fertilizer 

application to coriander in black cotton soils under 

rainfed conditions. Chemical analysis of the soils 

revealed that, they are rich in P and K. Recent studies 

indicated field response for N application at 30 kg/ha. 

In i'amilnadu the crop responded best to a 

nutrient schedule of 10-15 tonnes of organic matter plus 

N 20 and P 40 kg/ha. K has not shown any beneficial 

effects. 

j--t Jobner (Rajasthan) application of N (upto 
45 kg/ha) as well as P (upto 30 kg/ha) were found to 

increase the yield. '-i-'he effect of j)! application was more 

significant than that of P. Application of zinc^boron or 

both together with N and P did not increase the yields 

of coriander. 
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. At Jagudan (Gujarat) two year data rovcaled that 

a combination of N 60, F 60 and K 30 has rocorded highest 

yield of 1056.70 kg/ha (56.26?b over the control) 229«-fi4 

kg/ha (145.97^ over control) in the 1st and 2nd years 

respectively. Nitrogen was applied in two splits (one 

half as bg.sal and the other half just at the flower 

initiation). 

Stage of harvesting and handling of the harvested 

crop affects the nericarp yield as v/ell as the oil content. 

I'he crop must he harvested \-rhen the seeds mature in the 

central umbel. The harvested crop should be staked in 

shade to avoid loss of volatile oil and breakage of grains 

Fenugreek (Trigonella foenum - graecum) 

Singk; . and Joshi (1980) described the cultuÎ al• 

practices in vogue for getting higher yields in fenugreek, 

and recommended application of 25 kg N, 25 kg P and 50 kg 

K per hectare for a good grain crop. 

Under the AICSGIP fertilizer trials conducted at 

Jobner (fiajasthan) Pilwai and Jagudan (Gujarat) revealed 

that the crop response to •'•'< is rather not significant. 

However, the response to application of î' 20, P 60 and 

K 30 appear to be sufficient for this crop in Gujarat. 

In P-ajasthan no positive response in respect of yield v̂'̂.s 
recorded to the application of N or P. In Tamilnadu the 

optimum fertilizer schedule i-ecommended iŝ  E 50 and P 25 
kg/ha, 

"ork on :igronomical aspects of this crop is in 

progress at Jobner and Jagudan. 

Cumin (Cumin cyminum L) 

Most of the cumin area is in Eajasthan and (i-ujarat. 

Depending upon the agro-'climatic conditions cumin 

is sown from, the last week of November to middle of December. 

file:///-rhen
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Broadcast sowing of cumin is the usual practice. 

However, there are-reports indicating superiority of line 

Sowing over broadcast method. Line sowing with a row to 

rov; spacing of 30 en was superior over both broadcasting 

as well as wide spacing of 45 cm, 

liecent studies on fertilisation of cumin indicated 

that it responds X'̂ell to application of both Nitrogen and 

Phosphorous. 

Studies in field experiments at Udaipur indicated 

that application of higher doses of K' and P in addition 

to the connon basal dose of 30 kg/ha each E, P and K. 

In 78-79 the trial conducted with M,C.43 variety at 

Jagudan has indicated that a combination Np : and P30 has 

given the highest / yield (392.8 kg/ha). I'here was no 

evidence of any effect of Zn and B on yield.. 

To arrive at an optimum schedule for cumin, the 

trials are being continued in Raj as than and G-ujarat. 

l''ennel (̂ ""oeniculun yuluare) 

It is grown as a garden crop under irrigated 

conditions in India mostly in J-V-ajasthan and Gujarat in 

light to medium type of soils. 

In north it is sown in '-'ctober—'•'Jovem.ber. In hills 

it is planted in March-April. v/ell drained black sandy 

soils or loans containing sufficient lime are considered 

good for fennel. Seeds are sown shallow either broad cast 

or in rows placed at 30-45 ĉi apart'. In some places 

nurseries are raised and seedlings of 45 days old are 

tronsplanted giving a spacing of 30-45 cm in between and 

along rows. .a seed rate of 9 kg/ha is recommended. 

It has been reported that fennel responds well to 

application of N, P and K. Ihe recent fertiliaei" experim

ents conducted in Kajasthan revealed that application of 
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N at 30 and 45 kg/ha h'as significantly increased the 

yields where as phosphorus/zinc and boron did not show 

any positive effect, ^̂t Jagudan (Gujarat) application 

H and P (N 45 kg and P 30 kg/ha) alongwith Zn and B has 

increased the yields. I'he magnitude of increase was-

however not high to warrant fertilizer application in 

soils, receiving 10 tons of FYM of compost/ha. 

Purther research to work out and recomiiiend package 

of practices regarding ticiej date, rate, raethod of sowing 

and fertilizer^at location in relation to soil type^ its 

fertility and varieties used to maximise the hectare yield 

is in progress at various coordinating centres in the 

country for the benefit of the farmers. 

Dr(Mrs) Seemanthini Ramadas (Goimbatoro), ^hri DS 

Bhati (Jobner) and Shri BT Kachhadia (jagudan) supplemented 

the review. 

2. DISCUSSION xĴ D RECOî lENDi.TIONS 

i) Cashev; 

1 . Pertiliaer treatments nay be imposed right from 

the year of plcanting. Upto the fourth year 

graded doses of fertilisers may be applied at 

74, y2, 3/4 and full during the first, second, 

tthird and fourth year, respectively. 

2. The results of fertilizer experiments conducted 

in various soil types like sandy and laterite 

soils had indicated response upto I000g N./tree 

though the increase in yield over 500g N per 

tree was not marked. The data suggested that 

the present recom'aendation of 250 g N/tree should 

be increased to 500 g H/tree, retaining PpOj- and 

KgO levels at 1 25 g/tree. 
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3. Fertiliser experiments that had run for more than 

ten years may be concluded (Vengurla, Bapatla and 

Madakkathara) and.new fertilizer experiment as per 

the technical programme formulated in last workshop 

may be taken up with varief.es that are releasee. 

4. In the concluded experiment at-Yridhachalam "Effect 

of foliar application of urea with pesticides", 

it was reported that there was a net profit of 

• R!::.2000/ha. Dr.P.Rethlnaa, Dr.PX Das and Shri 

Veeraraghavathatham. were re;iuested to critically 

scrutinise the data.-. Their report stated that; (1) 

spraying endosulfan 0.05î  + urea, "y/o solution thrice 

an year, viz., flushing time, flowering time and 

fruitset gave an additional yi^ld of 2.97 kg/tree/ 

year, which h.id given an additional income of 

Rs. 1472/ha taking into account onl3̂  .150 trees/ha. 

(ii) under 'fanilnadu conditions with 204 trees/ha 

the additional income will ^o up to Es.1876/- (iii) 

. the finding can also be recommended for Kerala. 

Considering the general performance of cashew in 

•• Kerala, the adoption of .the above practice is 

expected to result in an additional yield/tree of 

3".5 kg. , which will give an additional iliitoie;'::'. :;*̂  

of Rs. 1 , D40/ha at tree density at 1 60/ha and the 

prevailing high labour wages. 

.5. Sĥ î SQt!l'amaniaym, Cashew Plantation Corporation of 

Kerala desired that the economic optimum dose of 

fertilisers for cashew may bo m.a,de available for 

varying price levels of cashe\«iuto It was suggested 

that the CPCRI may make availa,ble the informa.tion 

based on the available data, from fertiliser trials. 

Pepper 

1 , I'he f e r t i l i s e r ex;poriment at Pejiniyur has been 
in progress for over eight years , ix dec is ion on continua^nce 

http://varief.es
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or otherwise of exporincnt may be taken up by the 

Coordinator jfter examining the pooled data analysis, 

'i'he present fertiliser rcconmendation of I00g N/vinc 

nay be revised as 50 g K/vine. 

Cardauon 

1 . Clone Ho.PVl will bo utilised for the new fertili

zer exporinent at Panpaduiiipara as well as nultiloca-

tion trials. 

2. iit the new centre at Ycrcaud, the technical progr-

anne followed in the other centres nay be followed 

for the exporinents to be initiated therse. 

3. I'he Kerala iigrl.University shall look into the B, 

Zn and Mg deficiency reported in the cardanom soils 

of South Central Kerala. 

4. '^he reconnendation of the expert comnittee for 
reconnending fertilizer dose for cardamon which met 

under the Chairmanship o± Dr.J? ^ingh on 10-11-83 and 

attended aaong others by Dr.EVî  Bavappa and Dr.M.C. 

Nambiar hid suggested 75 kg N,75 kg Pp^s ^^^ "* ̂*̂  •̂ ^ 

K20/ha/year for cardanoLi to be applied in'two splits 

before and after south-west monsoon. This was 

accepted by the workshop, as a general rccoianendation 

for cardanom in the three states of Kerala, xLamataka 

and TanilnadUp -ill the p-.rticipating centres shall 

initiate the NPK fertilizer experiment as per the 

technical progranne appended, xippendix I. 

5. Iroatuent of cardamom seeds with 25/° nitric acid 

would help in obtaining better germination, especia

lly, during i-̂ ove-uber-Decomber and this enable bettor 

utilisation of seeds of promising selections harvested 

in all the months. 



APPENDIX I 

NPK f'ertilizer Bxpericient 

It is decided to layout 3 NPK trial at three places 

viz, r4udigere, Pampadumpara and Yercaud during June 1984 

& Myladumpara during June 1985c 

Levels of NPK are as follovs. 

T̂ A rn -.V,-1 -inn v̂ /i,-, '̂ '̂'hs levels of NPK are fixed for M°. 0*50 and 100 kg/na * T • i,̂  -i O -i O^ T / " X a normal spacing hf f.8x1.8m. In 
?: 0,50 and 100 kg/ha i order to have more number of 
Ks 0,100 and 200 kg/ha f̂ ?̂̂ ^̂  per treatment the spacing 

to oe adopted is reduced to 
1.8x0.90m. Thus f̂ jrtilizer is to 
be worked out per plant and 
applied. 

Other details of the experiment 

Planting material - monoclonal material. 

Before planting rhizome and root portion of the suckers 

are to be treated with C.2% captan solution for two 

minutes. Surface planting has to be done. Only swollen 

base of the stem is to be covered by the soil and it should 

be supi.'Orted by staking. 

Spacing .1 .8x3.90m. 

No.of plants per treatr.ent" 4 with single guard row. 

At Mudigere _it is 3uggeK"ted to use P1 clone for tne 

entire experiment as material is available. i'or Pau'ii)aJULI-

para centre. PV-1 is suggested. Since there is no suffici

ent clonal material o: single clone available at Yercaud it 

is suggested to have --'I from Mudigore P?-1 from Pampadumpars 

and CL-3'7 from Appangala, one clone for each replication. 

He can use seedling progeny of any material that is readily 

available for guard rows. 

Designs Sactorial 

Replications'" 3 

"̂ hade Pattern; Uniform shade of only one kind of shade tree 
or uniform shade of coir mating may be used. 



OlDservations t o be recorded 

1 . J^umber of sucke r s - growing, rfxature, b©a.ring l u t i o n 
2. ^eight of suckers 

3. Number of.' loaves ^j.-

4. '-fotal-number of panicles -r and 

5. Number of panicles per bearing: shoot 

6. Number of capsules per panicle for five pa,nicles of 
each plant., 

7. V̂ et -geight of capsule 

8. Bry weight of capsules 
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lev and Turmê ric 

1. When presenting the results of agronomy experiments 

on ginger and turmeric, the yield shall be given as 
2 2 

tonnes/ha and not as kg/m or 3 m .. 

2. Results of mulching and intercropping trials on 

ginger indicated that intercropping with redgram and 

french-bean. gave the highest yield under Pottangi 

conditions. 

3. Results of turmeric trials conducted at Pottangi for 

the last four years showed that application of FYM at 

7.2 tonnes/ha as basal dressing and green leaf mulch 

at 2.5 kg/m combined with chemical fertiliser 

N^^P^^KQ^ gave the highest 5-ield of 3«4 tonnes/ha. 

4. The work done at TKAU had shown that planting turmeric 

in beds of size 50 cm x 1 5 cm gave the highest yield. 

.'•This may be adopted at other centres where turmeric 

is grown as irrigated crop for uniformity in planting 

method. Also cut mother rhizomes may be used for 

pl.-mting as it ̂ ives comparable yield to planting 

of whole mother rhizomes and higher input-output 

ratio, Ihe population density trial at KAU may be 

continued for obtaining more valid, information. 

Minor Spices 

1 .'Ĵhe existing programmes will continue. 

2, In I'amilnadu plucking leaves in the ef-rly stages 

resulted in 26?̂  reduction in yield in fenugreek, 

I'he study may be continued. 

3. Based on the results of the fertilizer experim'ent 

on fennel, the following fertiliser schedule was 

recommended. 

Application of 45 kg N + 30 kg ?2^5 + ^n + B as 

under; 

i) 1/3 N + full P as basal dose at the time of 

transplant ing. 



- 66 -

ii) 1/3 N as top dressing after one month of transplanting 

iii) 1/3 N as second top dressing after two ijonths of 

transplanting and 

iv) three foliar sprayings of Zn- abd. B of stock so|l 

of O.dio Zn (in the form of ZnSO.) + 0.3?̂  lime be" 

prepared and then mixed with 0.2% B (in the form 

Borax) solution. Dilute the mixture with watQ^B 

spray at 5 lit/ha with low volume. 

There were lectures on special topics on the R & D 

effort for increasing the productivity and production of(^ 

a) cashew and pepper by Dr.GK George; b) Cardamom by Shri 

John ?l John; and c) Ginger & Turmeric by Shri E.Velappan. 

Dr.R.C.Mandal gave a special talk on the production of 

planting material of cashew and Shri P.N.Kavindran presented 

a paper on production of planting materials of spices. 

In the discussions that followed, the following suggestio^flj 

emerged. 

Cardamom 

1 . The research centres should devote greater attention 

towards developing suitable agrotechniques for that 

region. Identificationj multiplication and dis'rribution 

of quality planting material is of paramount importance^ 

and this must receive, greater stress. Necessary act: 

plan may be formulated in these matters. 'Ihe clonal 

gardens of about 0.5 ha each as detailed below shall 

maintained at the various research centres for generd 

ing planting ma,terial for multiplication. The availabi| 

seeds from those selection under varioi;s trials/exper^^ 

" menbs shall also be utilised. 

i) Pampadumpara;'Variety PVl used for multilocation 
trial, Fertilizer trial and 
multiplication. 

ii) Mudigere : P-1 . 

iii) Appangal-a ; APG 7 and clons 37. 
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3. It was suggested to intensify the efforts for developing 

and popularising driers using farm wastes for cardauora 

processing. 

3. The possibility of updating the field staff with the 

latest research results by the CPCRI nay be looked î itc. 

4. The Project Coordinator and the ICitR may consider the 

possibility of including the ICRI, Myladumpara as a 

non-financed participating centre under the --.11 India 

Co-ordinated Apices & Cashewnut Inprovemont Project 

so that the technical progranne of the centre could be 

presented and got approved at the workshop and the 

scientists at MyladuL'-paro shall not work in isolation. 

5. Two experinents one on Evaluation of types and varieties 

of cardanom for-drought tolerance and the other en 

Studies on ninoral nutrition in cardanom were approved« 

The technical progranne are given in ̂ ..nnexure. 

Cashew and Pepper 

1 . ii connittee was forued under the Chairraanship of 

Dr. QIC Greorge to forraulatc the action plan for increasing 

tbo production and productivity of ci,shex\̂  and pepper. 

2. For rapid nultiplication of popper, it was retiUesi.od 

to find out a suitable alternative for the banboo, w>̂ ich 

has becono very expensive. 
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iNIBXDRE I 

Cii.BDmOM RESEARCH bl'ATIOW, MuDIGERB 

New P r o j e c t P r o p o s a l 

1 . P r o j e c t Number 

2. Departnent 
3. Pro jec t ' l i t l e 

4. Personnel ava i l ab l e 

Crop Physiology 

Evaluation of types and varieties 
of c'P.rdaraom for drought tolerance. 

.. Project Leader ; B.RiG-urunurthy 
Jr.Plant Physiologist 

bo Associates % G.S .^ul iker i 
-agronomist (Hort .) 
H.Y.Pat tanshet t i 
Regional ^^ssoci.ate Director 

5. Co-operative 
arrangement 

6. Location 

7. Objectives 

8. Practical utility 

: Plant Breeding and Soil Bcience 
Depts. 

; Regional Research Station; 
Mudigere. 

: lo understand nature of droughx 
tolerance and to screor types and 
varieties for drought •;olex-aiice. 

s Due to vaf.aries of aoiSoon, ca- iaLioi: 
crop faces severe drought situa-
tionSo In sixuner it is necessary 
to suppliaent the :;rop with 
Several irrigations for successful 
growth but the crcp is grown on 
hilly slopes vfhers sunmer irriga
tion is a great problea. There
fore it is of irmense importance 
to study drought tolerance in 
card ax?.on o 

9. Status of the probien:Twentyfive high yielding clonal 
selections have been mnde at the 
regional reseajch station xnd thej 
have not been screened for drought 
tolerance. 
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10. Technicues to be ; *̂. ' ^ e lve clones as det^.iled belov/ 
adopted wi l l be screened. 

1. Clone P. i 
2. Clone Pg l Clones from 'P' 
3.. Clone I'-y I series (Malabar type) 
4. Clone P^ j 
5. Clone p2 | 

6. Clone Pa X 
7. CL -757 ^ 
8. CL -668 I Malabar Type 
9. CL~ 664 j 

10. CL -670 '̂ 

11. PI -258 Bulk • 

12. V -1.79 Semierrect type 

B. Other details of the eXj.'eriment; 

SppiCing; 6 x 2 ft, {1.8mx0.6m) 

Designs CRD 

'̂ * Pĵ -racieters to be studied; 

^-bove clones will be planted under uniform shade of 

coir matting v;ith high density planting to have nore nuiibei' 

of plants per treatnent when the i^lants putiBorth suficient 

growth -the following parameters will be studied to under

stand the nature of drought tolerance; 

Morphological characters; 

1. Root to shoot ratio 

2. Stonatal frequency 

3. 3tonatal size 

4 . S t o ma t a 1 i rid e x 

5. Boaf area and leaf thickness 

6. i''-elative water content 

•^Bjiocheiiiical s t ud i e s ; . 
Moribrane systems as affected by the drought 

11. Duration of i nves t i ga t i on ; 4 years 
12. P a c i l i t i e s ; 

a. ..available ; Land 
b . Required : Colorimeter 

Diffusive resistance 
ifieter^ 

*He may take up this study in case he has sufficient time. 
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ixKESXFRE XI 

Cii.fiD.xMOM REa,:...RCH ST.iTIOK, MUDIGERS 

Nevx P r o j e c t P r o p o s a l 

1„ P r o j e c t Nunber ; 

2c D e p a r t m e n t ; 

3. Project title ; 

4. Personnel available; 

a„ Project Leader ; 

bo -i-ssociatos ; 

5. Go-operative : 
ar r ang ê-i ent s 

6. Location j 

7. Objectives ; 

8. P r a c t i c a l u t i l i t y 

9. *^tatus of the 
pr obi era 

Crop Physiology 
'Situdies on mineral n u t r i t i o n i n 
cardarnoin' . 

BcpL.Guruiaurthy J 
Jr.Plant Physiologist 

H.V.Pattanshetty 
-Regional -associate Director 

Plant breeding and soil science 
departaients 

Regional xiesearch Station, Mudigere, 

a. i'o identify the deficiency 
symptoms. 

b. 'I'o understand natures 'of physio
logical changes under different 
mineral deficiencies. 

Cardanom is grovm in heavy rainfall 
a:rea where, in rainfall I'anges iroa 
2000 to 4000 mm. Most of the. bases 
leach awajr from the soil and sc .1 
become, acidic. Low pH of the soil 
also makes several nutrients 
unavailable. '̂ 'hus cardamom suffers 
from deficien-3y of one or the other 
elements. Hence this.study is of 
great value. 

Very little infcrmation is avail
able on tae deficiencies of various 
elements. 

http://Cii.fiD.xMOM
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10. Techniques to be 
adopted 

No. of element to be 
studied 

No. of replications 

Planting material 

Sand culture study> leaf and 
plant analysis 

N,P,K5Ca,Mg,S,Gl, and Ka 

4 

Cardamom seedlings 

1 1. Duration of investi
gation 

12. Facilities 

a. Available 

b. Required 

Three years» 

Land, P lan t ing mater ia l 

Deioniser un i t . 
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Proceedings of the comniittee on Transfer of Technology 

Multiplication of cashew selections/hybrids"at different 
centres 

1 . Planting material of promising varieties 

identified at the different cashew research stations 

in different, states should he made available in bulk io:. 

further expansion of area under cashew, '̂'/hile deciding 

the varieties the availabilitj?- of planting material for 

distribution at each centre was considered. The names 

of state and varieties recommended are as follows: 

State Varieties 

Kerala BLA-I , BX,.-L-139, H.5-13, H.317, 

K.22-1 & iTOR,2-1 

Karnataka BL.i.39~4, M.44/3, M.10/4 and 8/46 

and 3/67 for plain areas. For upghat 

regions 5/61 , 

Tam.il Nadu & 

P o n d i c h e r r y M.10/4 and M.44 /3 

i-ndhra P r a d e s h EPM.9 /8 , T. ' j6 and M . 4 4 / 3 

M a h a r a s h t r a & 
G-oa V . 1 , 1.2, Y . 3 , V . 4 , M 4 4 / 3 
O r i s s a & 
West Bengal &i.AA/j> & WRDC, 1 

Thripura BLi.. 13 9-1 , wBDv.. V, M, 4 4/3 

2. Oentres for multiplication of planting material; 

'i'he following agencies have been identified to take 

up the large scale multiplication of these improved 

varieties. The a.gencios which could not give the details 

of the centre m̂ ay furnish the same to the Project 

Co~ordinators jilCSCIP, immediately. 

http://Tam.il
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Stat* iigencies Centre 

Kerala 

Karnataka 

Taiail Nadu 

Kerala ^agricultural Madakkathara & 
Universi ty iinakayam 
Central S ta te -B'arir 
iiralam 

S..iDP Seed Garden 
Complex 

Aralam 

Nilampur 

Plantation Corporation 
of Kerala 8 Centres 

Vittal & Shantigodu CPGRI 

Karnataka Cashew 
Development Corporation 

Karnataka Forest 
Development Corporation 

University of ^i.gricultural 
''sciences 

Department of Horticulture 

CPGRI Vittal & Shantigod' 

I'amilnadu Agrl.University Vridhachalain 

Department of Horticulture 

•i'-ndhra Pradesh undhsa Pradesh iigrl. 
University Bapatla /Kay ..ly 

Maharashtra 

C-oa 

•'-ndhra I'radesh Fô r̂ est Sathiciveedu, 
Development Corporation Kallayerla 

Konican Krishi Vidyapeeth Vengurla 

Horticultural Department 

lCl.3. Research Complex 

Forest Department 

Department of Agriculture 
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O r i s s a b o i l Conserva t ion Department 
Or isoa F o r e s t Developnent 
Corpora t ion 

Or i s sa U n i v e r s i t y of ^Agriculture 
and i^ochnology Bhubaneswar 

West Bengal B.C. K r i s h i Viswa Vidhyalaya 

Department of ^^-griculture 

f ondicherrj '- i 'amil I\fadu ^igr icul t u r a l 
U n i v e r s i t y 

Tr i pura Department of x .g r i cu i tu re 

Jargraii 

Vridhachalam 

J^agrachirra 

(3) -availability of planting raaterial; 

I'ha extent of planting materials which could be 

supplied from different sources during next year was 

considered in respect of different varieties and the 

quantity of mutorial x̂ romisod by different agencies are 

i-,'iven below: 

1 o Kerala ^ig/icultural University;, Madakkathara. 

BL.i 59-4 
"BL;. 1 59-1 
II. 3-1 3 1000 opicotyl grafts each 
il.3~l7 
K.22-1 
NDR.2~1 

2. Cashew Re&carca Station, Ulial, 

8/46 - 1000 layers 

3/67 - 250 " 

5/61 - 250 

3. CPCBI, S h a n t i g o d u / ' / i t t a l 

M.44/3 - 600 iiJpicotyl g r a f t s 
K.I 0/4 - 2000 " 
M.I 0/4 - 600 " 



- 75 -

4- I 'ainil Kadu - a g r i c u l t u r a l U n i v e r s i t y , V r i d h a c h a l a m c 

K , l 0 / 4 - 7000 l a j ^ e r s 

M . 4 4 / 3 - 500 

5 . -i^ndhra P r a d e s h i i g r i c u l t u r a l U n i v e r s i t y ^ B a p a t l a . 

CPM.9/8 " 2000 l a y e r s 

T.5'6 - 2000 •' 
1VL44/3 ,. 1000 " 

6. M a h a r a s h t r a Konkan K r i s h i V i d h y a p e e t h , V e n g u r l a . 

\r.1 - 3000 -^ 'p ico ty l g r a f t s 

^/o4 - 2000 " 

14*44/3 - 100 " 

7 . O r i s s a , Bhubaneswar^ 

M.44/3 - M l 

WBDC.V ~ 500 Clonal materials 
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SESSION V; 2L.AVI. ĵ .xTtiOLOGY 

D a t e ; 1 2 - 1 1 - 1 9 8 3 
'i 'lHe; 0 9 . 0 0 - 1 1 . 0 0 h r s . 

Ohniriaan ; Dr.-^^bichGeran 
P r o f e s s o r , iLiJJ. 

rL'^pportours i S h r i ¥ Kairiachandran 
Dr o F . K a r u n a k a r a n 

-j-fter t h e i n t r o d u c t o r y r o m a r k s by t h e Oha i rman , 

P r . x I . K . N . ITaobiar p r e s e n t e d t h e reviev^ of work done on 

p l a n t p ' l t h o l o g i c ^1 a s p e c t s of oirdaiaoiri, p e p p e r , g i n g e r , 

t u r ' n e r i c and n i n o r s p i c e s . 

1 . liJilVIEW 

^XicGS (Dr.K = K„i. oNambiar) 

In Cardanom, krtte, azhukal (capsule rot) and 

nursery leaf spot are the diseases on which investigations 

, are in progri.̂ ss at various centres of uICSClP and CPCRI. 

I'he viral nature of katte, vector virus relationships 5 

n̂ '.ture 01 sprear] of the disease etc had already been workout 

v/orked out to soae extonto Pentslonia nigronvervosa 

_f. caladii is the nost efficient vector. There was no 

relationbhip between nuabor of insect vectors and age of 

plant jrls _a yxg disease incidence. l̂ he disease spread is 

slow "-nd it car: spread to i distmcu of 200 keters froui the 

sou'̂ ce of inoculun. 'i'he virus was found ";o be nonpersistent. 

Mild straij in katce h~s bc-en observed at ̂ .̂ppangala. Mana-

g..-r>ent of katte through eradicafcion was recomnended by 

eirlisr workers like Dr, Desbpondc. r(ecently Dr.Naid his 

proved i:r,o offic xcy of tJxis techni>,ue through Katte clinic 

jirogrannos ta.ken un ii 1 .rge scile in pl?.nters' lields. 

In ranp-dunpara res alts of roguing show 'hat the incidence 

of the disease could be reduced froui 3> ^ of-j to 1 . 8̂0 in one 

plot and froM yi.9-,0 to KT'/o in a second plot. Since the 

disease is syste.ic in niture and the virus is vector 
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transmitted, locating resistance only is a permanent 

solution, and witia this and in view, screening of 

seedlings to locate resistance vjas in. progress at 

Mudigere, Panpadurapara and ^^ppangala centres. Though at 

large number of seedlings have been screened at Mudigere 

and Parapaduirpara, none of thea wa.s found to be resistant. 

•Hov/ever, at ^ippangala 1 3. irradiated seedlings are found to 

be resistant/tolerant to katte even after repeated inocu~ 

lation. 

Investigations carried out in the early years of 

the project helped in suggesting suitable remedial measures 

against nursery leaf spot disease. The etiologic agent of 

^•^zhukal disease vxas found to be fungi like Phytophthora ep. 

Pythiug vixans also was foimd to be associated with the 

disease soiaetines. It was found that xizhukal could be 

controlled by Bordeauz mixture spray twice in June-July 

3. nd is e pt enb e r. 

On -t^ahukal disease the results at Panpaduapara show 

that the pathogen has a wide host range. Kair (1979) 

studied the epidemiology of the disease "̂.nd correlated 

the disease incidence with soil noisture, soil and atnos-

•pheric tenperature, RH, rainfall etc. He found that the 

fungus survived as chlanydospores for about 24 weeks in 

air dry soils. 

Pepper 

The tv/o projects on pepper diseases are 1) studies on 

wilt diseases and 2) control of pollu diseases. Detailed 

studies are in progress at Calicut and Kasaragod centres 

of OPCiil on epideniology of quick wilt disease, screening 

for re^iistance and disease nanage-:ient. The disease inci~ 

deno'i is related with the total rainfall during the year, 

coupled with high RH (95%) low tenperaturo (2G-22^C). 

Studies on the ecology of root arot, symptociatclogy vis a vis 

the weather conditions are in progress at Panniyur. 
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'•i'he studies at CPCRI show that the pathogen belongs 

to Î'IF̂  of Phytophthora palraivora. 'I'he disease spreads in 

a contrifungal fashion from a central point initially with 

scattered infaction occurring later. Biological agents 

like ants, ternite and snails, and irrigation and drainage 

water aided dissemination of the pathogen. Hie pathogen 

was found to be dispersed through rain splashes from soil 

upto 75 cm above ground level and this fact was taken into 

consideration while reco2?jnending the plant protection 

schedule for wilt control. Field trials with fungicides 

indicates the effectiveness of netalaxyl and Bordeaux mix

ture, -ii-n elaborate field experinent on the rianageinent of 

the disease has been laid out at Calicut. Based on _in vitro 

testing, seven fungicides including systeraic fungicides 

are being tested in the field at PRS, Panniyur, using 

Karinunda variety. ît Galicut centre large scale screening 

of seedlings, rooted cuttings of hybrid progenies and wild 

types and irradiated seedlings is in progress. ^^ survey 

conducted in Calicut district on. wilt disea.se incidence 

showed that the overall mean incidence was S.'il'fo, 

In the case of slow vrilt the earlier work done at 

CPCRI showed that fungi, nenatodes, moisture stress and 

nutrient deficiencies are associated with the disease. It 

brought out the necessity of intensifying research on 

nematode asT)ects of this disease. Nema,ticidal trial laid 

out in the field earlier by CPCRI scientists showed that 

phenaniphus helped in reducing foliar yellowing. Purther 

studios are in progress at Calicut and Panniyur. 

On pollu disease, work is in progress at Panniyur (KiiU) 

•̂ he pathogen was found to be Colletotrichun gloeosporioidos 

and. all varieties are found to be susceptible in different 

grades. Maxinun infection was noticed during- -iiugust-Sept-

enber. '-Che pathogen also causes leaf infection. Spraying 

with Bordeaux nixture during the last weeks of June, July 

and -i'-̂ugust was effective in controlling the disease. 
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Ginger 

Soft rot is the laost serious disease in ginger 

and research work is in progress on this disease at 

Kasaragod and Calicut centres of CPCRI. 'I'he work on this 

line has just been initiated in xtl.. 3CIP centres at 

Vellanikkara and Solan. She research work conducted at 

CPCRI showed that all the cultivars are susceptible to the 

disease. Dithane M-45-0.35^ and Difolaton 0.2?& were found 

to be superior to other treatnents in field control of this 

disease. Mimegrcilla and Eur;:erus were found to be associated 

with the disease. In storage, Macrophoraiha sx-). , Fusarium L'p 

and -t̂ spergillus sp. and ^Aspergillus sp cause storage rot of 

seed rhizones. J:. corabination treatment of fungicides and 

insecticides xfas found to be better for reducing disease 

incidence and giving a better stand of the crop. 

Minor Spices. 

•t'.aong the diseases of minor spices, -wilt caused by 

P'usarium sp, is the most serious in coriander and cumin 

and powdery, mildew in cumin, fennel and.fenugreek. Curdn 

suffers fron the attack of wilt in Raj asthan and. Gujaratj 

while it causes severe losses in coriander in Madhya 

Pradesh and Raj as than. ihe pathogen of T/ilt is se-'-'̂  be •" 

and survives as chlaraydospores. 'Ihere is no effective 

control against this disease. Cor:.ander variety 1JD41 , 

UD35'4, UD360 and KPS365 are relatively tolerant to wilt. 

In cuain an Egyptian introduction UC~198 shO'.\rs high field 

tolerance. Blight is serious in cumin in Rajasthan and 

Gujarat. î he pj,thogen i.̂ lternaria burnsii is seed borne, 

Dif ol:":'.tan spraying has been recommended to control the 

disease.. Seed treatment with a combination of Ceresan + 

Dithane M-~45 gave the lowest blight disease with a corres-

j)onding. high yield in cumin under Navasari conditions 

during 1981-82 period. 
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Powdery raildew of cumin is .serious in Maharashtra 

and Rajas.than. The disease is carried over frou season 

to season through infected seeds. Spraying with 0.3/° 

sulfex was found to he effective in controlling the 

disease in coriander in Guntur. llo variety was found to 

be resistant to this disease. 

'Ihe review was further supplemented with the 

results froci the co-ordinating centres by Dr.PK Unnikrish-

nan Fair on pepper (Panniyur) , Shri Koshy -̂ ibrahain on ginger 

(Vellanikkara) J Dr^Mrs) Rohini Iyer' on ginger and tumeric 

(Kasaragod), Shri NP Jain on cunin (Jobner), S^ri Vinayaga-

kaniurthy on coriander and turmeric (Coinbatore) Shri 1'. 

Srirana Rao on coriander (*̂ untur). 

2. DISCUSSIONS ..ND RSCOMMEigD.̂ O'IONS 

1 . 'Ihe screening of cardarioia against katte disease has to 

be continuGd at Panipadunpara and Mudigere centres. 

2. i'he Box"deaux laixture applied against quick wilt could 

control fungal pollu also. 

3. î teps should be taken to get the clearance from the 

G-ovornnent of India for inporting fungicides that are 

not available in the market, viz., Ridomil etc., and 

the workshop decided to request the Govt, in this 

regard. 

4. i'he finalised technical programnes for the new projects 

proposed to be taken up on different spice crops at 

various centres are given in ̂ nnexure^ I. 

•i* Special topic en 'VJilt diseases of pepper a 

perspective view' was presented by Dr.M.x\.Nair and a topic 

on 'Katte' disease control in cardanion by Dr.R.Naidu. 
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Ai>JNEXURS I 

TECHMIUAii î ROG-KiiMkBS Of i\ii¥ PitOJECTS 

1 , Ĉ ijriDj-ii-'iOî i (Panpadumpara C e n t r e ) 

a. Katte Disease; 

i) Raising cardamom seedlings in trays of I8"x30"x6" 

© 250 seedlings in each tray, 

ii) Inoculating seedlings with 5-10 aphids per seedling 

at the 5rd leaf stage oy ô )ejiing the tender leaves. 

I'he second xnoculation of aeed.lings to be conducted 

after 30-45 days. i'he third inoculation should he 

done y I5 aphids per seedlingSo -lifter the 4th 

inoculation resistant seedlings will be transplanted 

in pots« i'he characters of the resistant plants will 

be studied in detail to know the basis of resistance. 

It was also decided to depute the Entomologist 

working at Panpadumpara to ^̂ ppangala for training in aphid 

rfjultiplicati on. îhis programme will be i,.iplemented at 

liUdigere and Yercaud if and when pathologists are recruited. 

b. -î tiological studies on clump rot/^2hukal disease of 
cardaPxOm. 

Isflation and purification of all pathogenic 

organisms associated with various parts of the plart and 

establishing their pathogenicity^ studying the disease 

syndrome hy way of artificial inoculatxon of different 
parts viz.> root, pseudostem, clump, inflorescence and 

leaves of plants grov-̂ n in pots. -i-his will be done with 

Pĵ '-thium & Phylopnthora individually and in combination. 

c. -epidemiology of ^̂ .̂hukal disease of cardaioom. 

Eplde.Tiioiogical studies will be undertaken at four 

locations,, viz., Pampidumparaj, Udumoanchola, banthanpara 
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and Eallar-Vallayar. ]?'roiu each garden 50 plants are to 

be selected for recording disease incidence. 'îhe inoculum 

potential of the soils in these gardens will be estimated 

by using selectiveiimedia and caster seed baits. The 

presence of Phytophthora propagulec- in the running water 

and on the collatoral hosts in the experimental area will 

also be studied. Ihe observations are to be recorded at 

weekly intervals for two years. Only inflorescence infe

ction will be taken for calculating the percentage of 

disease. 

Observations on neterological parameters such as 

'i-'emperature, Relative humidity, itainfall, soil temperature, 

soil moisture etc. will be recorded in each locality. 

'i'he incidence and spread of îzhukal disease in 

relation to climatic factors will .be studied by analysing 

the combined data. 

It was also decided to provide drainage channels 

in the experimental gardens. 

(ii) Evaluation of fungicides against Phytophthora sp, 
causing îzhukal disease of cardamom. 

The efficacy of captafol, Ridomil and Bordeaux 

mixture will be studied under laboratory conditions besides 

application of Bordeaux mixture and captafol as soil 

drenches in the field, foliar application will be done 

with xiliette, captafol & Bordeaux mixture. 

Boft rot of ginger (Vellanikkara) 

i'ungicides like captafol 5g and PCKB will be tried 

for seed treatment =, J^n observational trial with captafol 
will be laid- out in the field. 
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Control of 'bacterial wilt of ginger 

An observational trial at iimbalavayal will-be laid 

out for testing plant protection chemicals to control 

bacterial wilt of ginger. 

De "ign 
Main p l o t s 

Sub p l o t ; 

-

• " 

1 . 
2. 

3. 
4 . 

5» 

b p l i t p l o t 
iiohot water t r e a 

B . c o n t r o l 

Bordeaux mixture 
Plantomycin 
Kasugamj/'cin 

•'^grimycin 
Paushamycin 

ît Vellanikkara an experiment should be laid out for 

screening all available germplasm against Pythium and 

rhyllosticta using a plot size of 1 Si^.m. 

i'ecnnical programme for fungicidal trial against root rot 
of fenugreek. (Coimbatore) 

Design % RED 

^Replication ; 3 

Variety ; Co-1 

Plot size i 5x2m 

•^ ungicides 
Brassicel 

Bavistin 

•iimisan 

Captan 

ihe above chemicals should be tr:ed for seed dressing 

and also for soil drenching. i'he following will be the 

treatments; 

1) beed dressing at 0.3/^ followed by soil drenching at 
0 o 1 fo one G o 

2) Soil drenching once at 0.1 ̂o 
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5) Soil drenching twice at 0.1?̂  

I'he first drenching should be given as eoon as the 

disease is noticed in the field. The second drenching will 

be gî ren. 3 or 4 '̂leeka after ftist ̂ idrervching. '̂'he Intensity 

of disease and yield data should be collected from each 

treatment. 

Coriander. Cumin, -î 'enael and Fenu&reek ^"obner & Jaeudan) 

1) i'or all vĴilt disease of these crops, screening trials 

should bs initiated at centres where plant pathologists 

are available. Initial studies must be ih pot culture 

using uniform inoculum. The varieties which were found 

resistant should be tried in the field. 

2) *̂ hemical control of vxilt disease using £'oltaf, cheshurt 

compound? captan, captafol granules, Bavistin. Drench-

• ing will be done once before sowing and twice after-

ê>,xds at H.orvth.ly iivtê c*̂ a.ls. 

3) ̂ - one year, two year, three year and four year multi-

crop rotational trial with the crops commen at the 

location shall be conducted at. O'agudan and Jobner centres 

for evolving suitable crop rotation and soil amendments, 

like, neemcake, caster cake for minimising wilt damage 

in cumin. 

4) Studies on the control of cumin wilt using Foltaf, 

Dithano ?'i-45, Dithane Z_78 and copper oxychloride should 

be initiated, applying then* 

' 1'0 One montia after sowing 

2) 2 weeks after 1st application. 

Studies on quick wilt of pepr>er(Pannivur) 

I'reatments 

1 ) Cuman L spraying & pasting + drenching with Emisan. 

2) ChlorocoP 56 spraying and pasting + drenching with 
Bordeaux Mixture. 

3) Cuman L spraying and pasting + application of captafol 
granules. 

4) Cblorocop 56 spraying and pasting + application of 
captafol granules. -
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S^^SSION VI: HULTI ST..TB CASHEW PROJECT 

i)at.Q: 12-11-1983 
l ime: 14.00-1 5 .50I^s 

Chairman s D r . J , P . S i n g h , 
^ s s t . D i r e c t o r - t J e n e r a l ( H o r t . ) 
ICi.R, Wew D e l h i , 

Rappor teu r s ; Sh r i T .A,Sr i ram 
Dr.Rao Rama Rao 

Dr.M.G. l̂ anbiar, Project Coordinator (Cashew and 

Spices) reviexfed the progress of the research component 

follov;ed by presentation of reports from the participating 

centres by Dr.R.C.Mandal (CPCRI), Dr.S.Balakrishnan (KAU), 

Dr. Rao Rama Rao (.iP.xU), Dr.l̂ m Khan (UAS) and Shri T.Konhar 

(OUAT). 

The Session took note of the fact that though the 

research component was sanctioned in July, 1981, the 

research activities at various centres commenced late in 

1 982 in view of the procedural formalities connected with 

positioning of staff. xhis led to consequent delays in 

other fields namely procurement of equipment, civil works 

and poor off-take of funds particularly under pay and 

allowances. The work has however picked by considerable 

momentum and nearly Rs.13.07 lakhs out of the revised 

target of Pis.37.06 lakhs has been spent so far. The 

provision under non-recurring costs amounting to P3.23.59 

lakhs are expected to be fully utilized by March 1984. 

The technical programme outlined for the centres 

has been taken up and the experiments are in progress. *̂ 

number of deu.onstration cum mulfciplication plots have been 

laid out to carry the message of research technology to the 

farmers with high yielding varieties and recommended package 

of practices, '̂'he training component has also progressed 

satisfactorily and 4uite a large number of agricultural 

http://P3.23.59
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demonstrators and other officers have undergone the 

training on aspects like vegetative propagation, plant 

protection etc. ^ weakness of this pro^jramne, v;as however, 

noted that there has .been no ieed back from the trainees 

as to hoxf far these trainees have actually accomplishe'"̂  

at field level. It was felt that the concerned participat

ing development departments shoula give Jome thought to 

this and convey their reaction to the ICAR so that the 

training could be Lade more purposeful. 

It was pointed out during the discussion that there 

is very gi*eat necessity to take ap training programmes 

in the Vicinity of the denonstraJion plots for the contact 

farmers to be identified by the centres. The possibility 

for getting financial support to this programme from the 

-igr cultural Departments has to ).. explored by the Project 

Co-ordinator, .iICSCIP. 

It was impressed upon the centres that the work 

re'̂ uired to be speeded up to ensure that the IDA support 

is fully utilized for the purpoeie for khich it is intended. 

^̂ ome constraints in the -i orking of the project were 

pointed out and the centres were îe .uested to approach the 

ICiiR with full details and justification. Regarding 

reimbursement, it was noted that the progress is rather 

poor and all the comptrollers of ^agricultural Universities 

should immediately send in their claiitis, periodically and 

they could seek the help of thei •• sister development 

departments for the proforma and other details. 

ii-t the end of the >̂ essic three special papers were 

presi.̂ nted; $L) iixport trend of (- shew by Shri Y.K.Chandra 

Kumar, ^hief iixecutive? Peirce Leslie India Ltd., Cochin, 

(ii) Oleorosin Industry in India by Mr.George Paul,Executive 

Director, ^ynthite 'Chemical Industries, Cochin, and (iii) 

Spices trade in India by Dr.P.X.Das, CPCRI, Kasaragod. 
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D e t a i l s of D e m o n s t r a t i o n P l o t 3 l a i d ou t 
u n d e r t h e MSCP i n d i f f e r e n t c e n t r e s 

C e n t r e i».rea No. of 
p l o t s Var i a t : 'Lechnolo^y 

t r a a s f e r reo . 

1 . V i t t a l 0 . 5 ha l O ( K o r n a t a k a ) d - 4 - 7 

1.0 ha 3 ( K e r a l a ) 

Inp rcYcd 
v a r i e t j ^ 
? e r t i i i z e r 
a p r i l i c a t i o n 
W i : 500:1 25 ' 
125 i l a n t 
P r o t e c t i o n 
rnea.suros 

2 . K e r a l a 0.5Tia Rapid 
1,Oha n u l t i p l i -

c a t i o n - 2 

V a r i e t a l 
p l o t - 1 2 

Pac]!i§,ge-1 3 

B L . . - 3 9 - 4 , 
i : - 5 - n 
J - 5 - 1 3 
I'IDR 2-1 
K 22-1 

i ' e r t i i i z e r 
a p p i j - c a t i o n 
W£K 500 ; 125, 
125 i - l a n t 
p i ' o t e c t i o n 

3 . K a r n a t a k a 0 . 5 - 1 . 0 ha 

4 . O r i s s a 0 . 5 h a 6 s t i t e 
p l a n t a t i o n s i 
2 p r i v a t e 
p l a n t a t i o n s 

5 . -lindhra 
P r a d e s h 

1 . 0 h a 4 

8 / 4 6 I ' h a l i - I n p r o v e d 
paramba v a r i e t y -

optxmun 
s p a c i n g s 
- i - ' ' e r t i i l z e r 
a p p l i c a t i o n 
(NPK 2^0; 125; 
1 25) P I nt 
pro*'<ect ior i j 
Liulchi n£ 

S e e d l i n g s 
p l a n t e d , 
s i d e g r a f t 
i n g w i l l b e 
t a k e n up 
i<7ith h 2/1 2 
UBDC V. 

p l o t 
s e l e c t e d 

i ' o l i a r 
spD^aying •'.:1th 
u r e a t o uhe 

S e e d l i n g s . 
P l a n t P r o t e 
c t i o n - s p r a 
y i n g p e s t i 
c i d e . 

P l a n t i n g h a s 
t o be d o n e . 
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PLBK'ARY SESSION Dates 1 3-1 1 -1 985 

Times 10.00-13.OOhrs. 

Chairman : Dr. J.P. Singh 

itapporteur ; Dr. M.C. Nambiar 

Before commencement of presentation of the proceed

ings of the technical programmesj Dr.K.V.A. Bavappa, 

Director, CPCRI, Kasaragod, gave a talk on rapid multipli

cation method in pepper based on his work carried out in 

Sri Lanka. He explained the constraints in the technology 

now available and highlighted the advantages of the rapid 

method and its economic viability, 

^̂ fter the introductory remarks from the Chair, the 

Rapporteurs of the respective sessions presented the 

reports. The detailed report of each session was discussed 

and the recommendations emerged therefrom are reproduced 

elsewhere. 

ii brief sum.mary of the proceedings and ,recommenda

tions are given hereunder;-

1. Based on the performance in the multilocation .trials 

covering both East Coast and "West-Coast of India and 

under different soil types, M 44/3, a selection in 

cashew from Vridhachalam (i'amilnadu) has been recommien-

ded for release by the Central Horticultural Variety 

Release Coffimittee= ihis varietjr has given an average 

of 8o0 kg/tree in the 7th year after planting. 

2. In order to ensure that all future cashew plantations 

will be planted only with high yielding varieties 

developed under the AICSCIP, different varieties 

required for multiplication were identified and the 

responsibility assigned to various agencies. 

3. On the basis of response to fertilizer, application of 

500 g S, 125 g 5pCc and 125 g KpO has been recommended 

for adoption in all soil types. 
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Cardamom 

4. Based on the available information on fei'*tiliser response, 

a dosage of 75575^150 kg NPK/ha has heen recommended. 

5« fhe four selections, P1 , FV-1 , J.JPG--! and Cl.37 in 

cardamom were identified on the basis of yield perfor

mance for large scale multiplication. 

Pepper 

6. In view of large demand for planting materials, a rapid 

method of muLtiplication was suggested to be adopted in 

all the centres.. In addition to Panniyur-I, high yield

ing Karimunda, Kottanadan and Aimperian selections were 

a"̂.so recommended for multiplication. 

Cond.i,ment s 

7-0 lor fennel, application of N 45 kg? '̂2̂ 5 ̂ -̂••'' ̂ ^ ^^ "*" ^^ 
+ B/ha was. recommended for Rajasthan and G-ujarat States. 

(general 

8„ In order to increase the production of cashew and spices, 

particularly in the context of the drought of 1983, both 

short-term, and long-term measures were discussed and 

appropriate strategy evolved. Ihese include planting 

of high yielding varieties in areas where replanting 

and upgrading are required, application of fertiliser 

in split doses, adoption of better moisture -conservation 

measures and life savirig irrigation whenever possible. 

9. 'fo intensify the transfer of available technology, the 

ongoing programmes were examined and programmes identi

fied for each centre. i'he scope of this has been 

widened to include high yielding varieties and appropr

iate-package of practices against targetted yields. 

lOo In the implementation of the programmes, it was observed 

that the availability of certain plant protection 

chemicals is one of the major constraints and action 
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may have to be taken to import the essentially re'iuired 

chemicals for which no substitute is available in the 

country, for experimental purpose and field application. 

In his concluding remarks the chairman emphasised 

that the research centres/scientists should carryout the 

programme outlined at the workshop meotings/group discuss

ions, so that some concrete results could emerge out of the 

project. No changes snould be made without the approval 

of the workshop/council. He also urged on the Developmental 

-̂gencies to come forward to transfer the .available techno

logy to the field, de congratulated the scientists for 
their contributions which resulted in the recommendations 

from the workshop, he thanked the Director, GPCRI, 

Project Co^ox-dinator and Dr.M.K.Kair, Joint Director and 

staff of CPCRI respectively Q,nd other organisers in making 

the workshop a success. 

The workshop came to a cjlose with the vote of thanks 
by Dr.ivl.Co Nambiar, Project Coordinator. 
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DBSGRIPIOR LIST 

GASnEW 

1 . Locality Altitude; Max.min.temp. 

2. Collect ion no. da t e : 

3. Soi l type ; La ter i te / rocky/sandy 
4. Rainfal l : Moderate(750-1 500 nim)/High( 1500-3000 

mm) 
5. Age of t r e e ; 

6. Spread of canopy : NS B¥ 

1, Leaf flush % Pink/Green 

8. leaf size 

9. Canopy ? Compact/medium/sparse 

10. Leaders % Laterals{fl) laterals(non.fl) 

11 . ̂ 'lowering ; Early/middle/late 

1 2. Panicles ; 

1 3. Perfect flowers 

14. -'ruits per bunch ; 

15. Pests/diseases % 

16. Anther colour ; ¥ P R 

17. Apple colour i Y 0 R 

18. Apple size ; Big/medium/small 

19. " shape % Round/pear/long 

20. " taste : Acrid/sweet 

21 . Nut size :; Large/medium/small 

22. Volume of nut ; 

23. height of nut : 

24. Density of nut i 

25. ^helling percentage 

26. Shell thickness ; 

27. Protein content of kernel 

Collection Team ; 
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tEPî BR 

G-eneral 

Latin Name 

Local Name i 

Locality ; 

Habit ; 

Bcological notes 

Leaf 

Leaf size s 

Texture t 

Leaf shape ; 

Hairs ; 

Scales ; 

Spikes 

Spike colour t 

Spike length ; 

Spike filling, ; 

Nature of bracts ; 

Spike composxtion : 

•^pike orientation t 

i'lovfer arrangement ; 

Be_rries 

Berry shape i 

Berry size ; 

Berry colour(jTiature) % 
Pungency 

Otii-'̂ r Information ; 
D i s t r ibu t j on of 
artliocyanin pi£,inents; 

i^stimated yie ld : 
S u s c e p t i b i l i t y to % 

Coll. No, 

Large/medium/small 

G-labrous/thick, cor iaceous / th in 
papery/iDubes cent 

Ovate/obovate/elyptic/lanceolate/ 
cordate/variable 

^i.bsent/s parse/dense 

Present/absent 

^reen/whitish/purple 

Long/medium/sioall 

Good/average/poor 

Peltate/cunate 

/o C^, . o . ,. , .?iA .. . . »< 

Pendent/erect/semi-erect 

J^ree and spaced/free and close/ 
laterally fused-

fo^ 

lio und/oval/ obl ong 
Small/medium/bold 

Grange/red/black 

Vei-y pungent/puxigent/bitter 

pests .,• 

diseases 
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1. Ace. No. 

CARDAIVJOM 

2. Collection location: 

Village ; 

Dist/State; 

Terrain : Slopy/low lying/valley 

Planting material ; Seedlings/Iihiaotnes 

Age of plantations 

Plant type 

Plant Height 

M o. of tillers 

4. 

5. 

6. 

7, 

8. 

9. 

10. 

11. 

1 2. 

13. 

U . 

15. Capsule 

Malabar/Mysore/Vaahuka 

G-reen/pale green/Pigmented 

G-reen/pale green/Pigment.ed. 

16. 

17. 

18. 

Hhizome -colour 

Sli®ot co lou r 

Lamina Length : 

Lamina width ; 

Puhescence (Lower surface) Pres-'nt/absent 

Panicle i. Brrect/Semi erect/prostrate/terminal 

ii. Branched/unbranched 

iiio Length 50 cm/50-75 cm/over 75 cm. 

i. Pale green/green/Dark green 

ii. Kound/oval/oblong 

iii. "̂"Jmall/bold/extra bold 

iv. Shedding: Heavy/medium/low 

Yield per plant(g); (known/estimate) 

Wto of 100 green capsuless 

Additional information if any; 
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GIII&ER. 'JURI^JiRIC 

1 . O e n e r a l 

L a t i n name 

L o c a l name 

H a b i t 

E c o l o g i c a l n o t e s 

2, 

5« 

4. 

Leaf 
Size 

Shape 

Colouration 

Ligule nature 

Pseudostem 

Height 

Colouration 

Inflorescence 

Position 

Inflorescence shape 
& size 

Bract colour 

Bract shape 

i'lowei' colour 

t Basal/apical 

5° jHh_iz_omes 

• S i z e 

' C o l o u r ( i nne r , ) 

S m e l l 

i ' a s t e 

6. î"'ruit 

Size 

Colour 

Shape 

Seed coat 

Present/absent 

Hard/not hard 
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• 1 . Days t o '^Qffo f l o w e r i n g 

2 . Days t o '^O^o r a a t u r i t y 

3 . P l a n t h e i g h t 

4 . P r i m a r y b r a n c h e s p e r p l a n t 

5 . •'^Secondary b r a n c h e s p e r p l a n t 

6. Umioels p e r p l a n t 

7 . U m b e l l e t s p e r u n b e l 

0„ Male and h e r m a p h o r o d i t e f l o r e t s p e r umbel 

9o & r a i n s p e r u rnbe l l e t 

10. 1000 grain weight 

11. Yield per hectare 

12. -'iiarly growth vigour (1 poor to 5 best) 

13. Biological yield per hectare 

14. '̂ 'rowth habit (bushy, erect and semi erect) 

15" ^rain colour at maturity (colour of dry seeds on the 

plant) 

16„ Grain shape (Oblong, oval, spherical) 

17. Pig-Dentation on the stem (at the time of flower 
initiation) 

18« Volatile oil content (ya age of seed) 

19« Grain broakability (0, least breakable to 5 most 
breakcJule) . 

Disease and insect Incidence 

1, Powdery mildew (0, resistent to 9, mo£.;t susceptible) 

2, -Blight (0, resistant to 9 m.ost susceptible) 

3. Wilt ('/ age of plant killed) 

4. Aphids (0 resistant to 9 most susceptible) 
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CUMIL 

1. Days to 50% flouering 

2. Days to 50> maturity 

3. tlant height 

4. Primery branches/plant 

5. Secondary 'branchefa/plant 

6. Umbels per plant 

7« Umbellots per umbel 
8, (^rain per umbellct. 
9- 1000 £,rain waight 

10. Yield ppr hectare 
IK G-roijth h<abit (spreading, e rec t , semi-erect) 
12. (irain t ex ture (smooth surface to rough ridged 

pi -sence or absence of ha i r ) 

1 3» Grain b reakab i l i t y X'-j, I'^'ast brearcaDle to 9? m.ost 

breakable 

14.. V-ioLatile o i l content fo, 

15. '^rain colouro 

Disease and insect incidence 

1 6. V/ilt (Percenc plant k i l l ) 

17. Blight (0 resis-ent to 9 most susceptible) 

18. Powdery mildew (O resistent to 9 aost susceptible) 

19. -iîphid (0 resistant to 9 most susceptible). 
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1 . Days to 5Qfo flowering 

2. -Days to 50/'j maturity 

3. Jeight upto main umbel 

4. Plant height (base of the plant to the tallest branch) 

5. Primary brancĥ ŝ per plant 

6. fciecondary branches per plant 

7- Umbels per plant 

8. Um'oellets por umbel 

9, ^rajns per unbellet (bterilo grain, seble grain) 

10. 1000 grain weight 

11 « Yield per ha. 

12. Volatile oil content 

13. Crude fiber content (>o) 

14. r̂ovrth nobit (bî ishy, erect, semi erect) 

Disease and insect incidence 

l5o ^umulaniaj olight (O, ro^istant to 9, most susceptible) 

16. iumoeas (0, resistant to 9? most susceptible) 

17. Die back (0, resistant to 9, n̂ oct susceptible) 

18. Blight (Oj resistant to 9> most susceptible) 

19. ĵ-phids (0, resistant to 9, most susceptible) 
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1 . Days to 50̂ 0 flowering. 

2. Days to ^Oy'c maturity 

3. -t̂ 'lant Height (bas'e of plant to tijj of the tallest 
branch^ 

4. Primary branches per plant 

5o Secondary branches per plant 

6o Pods per plant 

7. Pod length (era) 

8o ijrains per pod 

9. 1000 grain weight 

10. (irain yi eld/ha. 

11 « biological yield/ha., 

12. iî arly growth vigour:- (1 poor to 5 most vigorous) 

1"5. Diosgenin corMCi'-; -Jp grain) | 
-I ̂  ,,. ^ +• j-i A )i I'o be recorded at the 
14. -c'lgmentation on the stem. % 
. r- -r-,. +4-- 4-1. T .̂ • X time of first flowering. 
15. P3-gmentation on the leaf margin| • ® 
1 6. Pigm.entation on the flower I 

Disease •&. insect incidance 

17. Powdery mildew (O, resistant to 9, most susceptible). 

18. Dovmy mildew (Oj resistant to 9? most susceptible). 

19. Root-rot (0, resistant to 9;. most susceptible). 

20. Aphids (0, resistant to 9? most susceptible). 
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97. Shri Ĝi. Raiu, Scientist S-1 

98. -hrl KY. ••>'3'ji l 8^03!-^ S'^iei^tist S-1 

99. Shri R Bai^.icrishnan, i^cientist S-1 
100. Shri B Krishnamoorthy, S c i e n t i s t S-1 
101. Shri PS Ravindran, Sc i en t i s t S-1 



- 105 -

102. Shri K Sivaraman, Sc ien t i e t S-1 
103. QrCkrs) MJ Ratnambal, S c i e n t i s t S 
•104. Prof.CK Hajagopal (i^meritus i i c i en t i s t ) 

CPC5I Regional Station. Vittal. 

105. Dr K7 Nagaraja, Scientist S-2 

106. Dr Jitendra Mohan, Scientist S-2 

167. Shri S Kagabhushanam, bcientist S-2 

108. Shri OP Radhakrishnan, Scientist S-.2 

109. ^hri P Harishu Kumar, Scientist S1 

110. Shri PM Kunaran,' Scientist S-1 

CPGRI xiegjcnal Station. Kavangulam. 

111. ^hri GB Pillai, Scientist S-2 

CPGRI Research Centre. ..ppangala. 

112. Dr & Suhbarao, Scientist S-2 

113. Dr R Naidu, Scientist S-2 
114. Dr S.S.iili, Scientist S-1 

TCAR Research Complex. Gpa. 

115. ^hri D.Sunderraju, Scientist S-1 

Private Firms 

116. Shri S.Visheshwara, Scientific Officer, Consolidated 
Coffee Ltd., Pollibetta-571 215, Kodagu, Earnataka. 

117. Shri R.Subramanian, Union Garbid^fc,. Goimbatore. 

118. Sh-ri P Kamanathan, Bayer India, Madras. 

119. Shri K iHohan, Cynamid India Ltd., iSmakulam. 
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