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About this report 

I t is with immense pleasure I place before you the Annual 

Report of the All India Coordinated -Research Project en Spices (AlCi^PS) 

for the period April 1 , 1993 to March 31, 1994. This forms the ninth 

independent Annual Report cf the SPICES PROJECT and covers research 

activities of 61 projects conducted by 41 Scientists based in 16 AICRPS 

centres located in 11 States of India during the 12 month period. This 

report has special significance as i t contains the detailed report on the 

ongoing research projects that has been continued as approved during 

the VIII Plan with additional experiments that were added to as per 

decisions taken during XII Workshop (July 26-28, 1993) held at Trichur, 

Kerala. The present report includes the l is t of germplasm holdings, 

the salient features of four new improved varieties one each in black 

pepper, cardamom, coriander and fenugreek which were released at the 

Workshop, cost effective strategy to manage Phytophthora foot rot in 

black pepper which was tested at on farm tr ials in farmers f ie lds. 

Intensification of research on biocontrol in the management of diseases 

and pests of spices, research publications, meteorological data from the 

Coordinating Centres, budget, staffing pattern, etc. are also furnished. 

The AICRPS centres located at the State Agricultural 

Universities have taken up the assigned technical programmes seriously 

which helped in timely compilation of this document. The Associate 

Directors, Professor and Head of Offices as well as the scientific and 

other staff in all the Centres deserve our appreciation for providing the 

necessary research data which enabled us in compiling this report in 

time. We place on record the whole-hearted co-operetion and support 

received from the Director and Staff of NRCS who have rendered all 

possible assistance in functioning of the Coordinated Project as well as 

preparation of this Annual Report. The services cf Or. A.K. Johny, 

Technical Information Officer and Nirs. P.V. Sali, Stenographer, PC's 

Cell have been appropriately utilised in bringing out this Report. 

^ ^ • - ^ 

''A.K.SADANANDAN 

Project Coordinator 

Calicut 

December, 1994 



SUMMA-̂ Y 

the klCRP on Spices wes initigted in 1971 with the objectives 

of evolving varieties resistent/toler?.nt to pests and diseases, 

standardisation of egro-techniques suited to different agro-climatic 

regions of India, evolving control measures to manage pests and diseases 

with minimum residual toxicity end developing linkage between different 

agencies ^working on Spices. The 12 mandatory spice crops of AIC Î̂ S 

are Black Peppers, Small and Large Cardamom, Ginger, Turmeric, Nutmeg, 

Clcve, Cinnamon, CGriander, Cumin, Fenugreek ^ and Fennel. .Research 

achievements generated from 61 research projects during 1993-94 in 

spices improvement, production, protection and quality aspects conducted 

at 16 AIC/̂ PS centres based at 11 Agricultural Universities and one ICkR 

Research Complex in 11 States of India by 41 Scientists are highlighted. 

The important features have been induction of six new centres, 

Dholi in Bihar, Hisar in Haryana, Nedia in West Bengal, Fisabad in 

Uttar Pradesh, (Raipur in Madhya Pradesh and Dapoli in Maharastre 

states. The XII AIC^̂ PS Workshop was held at Trichur during July 

26-28, 1993 which cr i t ical ly evaluated research results of projects and 

formulated new programmes. Four varieties in spices v iz . , Panniyur-5 

in black pepper, IC^I-3 in small cardamom; DH-5 in coriander and 

HM-57 in Fenugreek were recommended for-release. Techniques for the 

management of black pepper, cardamom, ginger and turmeric, multiple 

cropping system of pepper iri arecenbt gferden, ttianagement of the 

Phytoph^hora foot rot of black pepper end 'rhizome rot of ginger and 

turmeric received pr ior i ty . To control cumin wilt seed dressing with 

Bavistin 0.1% followed by crop rotation is recommended for iRajasthan. 

A coriander variety UD-20 which is consistently giving high yield is 

recommended for cultivation in drought prone areas of ^^sjasthan. The 

planting materials of the released varieties numbering one lakh rooted 

cuttings in pepper, 100 kg seed capsules of cardamom, 2.5 t of ginger, 

10 t of turmeric, 1.9 t of cumin, 100 kg each of coriander and fennel 

and 1.8 t of fenugreek were supplied during the period. The working 

of the AICSP on Spices for ten years period 1982-92 was evaluated by 

Quinquennial Review Teem and the report submitted to ICAiR.. The 

Annuel budget of AICiRPS was ;?s.80.6 lakhs. 

(A.K.Sadanandan) 
Project Coordinator 
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INTRODUCTION 

The All India Cocrdineted i^esearch Project on Spices was 

initi5ted aS a- ccmfcined Project on Spices and Cashewnut in 1971 with 

its headquarters at' CPC;^I, Kasaragcd. In order to bestow undivided 

attention to research on spices ICkR bifurcated the combined project 

Intc two independent projects on Spices and Cashewnut in 1986. The 
headquarters of AICi?PS is HRCS, Calicut. 

The ^AlCî P on Spices initiated ' in 1<?7l (IV Plan) with four 

Centres and four crops was expanded to 14 centres and 12 spice crops 

during the V, VI and VII Plan periods. The acLivities cf AIC.RPS was 

further increased during VIII Plan by dddiag two new centres,, viz., 

Dholi in Bihar end His^r in fiaryane states. The' spGctrum of /.ICRPS 

activities was • further increased by ICkR by sanctioning four more 

centres during the' curreht"^ VIII Five Year Plan period. These four 

centres would be based az the SAUs one each in the states of 

Maharashtra, West Bengal, Kadhya Pradesh and UUar Pradesh. These 

four centres would concentrate or tree and seed spices research. The 

AlCî P started during IV Plan with'four centres and four crop would now 

have 20 centres and 12 crops durino the current Plan period. The 12 

crops dealt are black pepper', sm'all end large cardamom, ginger, 

turmeric, tree spices - clove, nutmeg and cinnamon and seed spices -

coriander, cumin, fennel and fenugreek. 

Mandate 

The objectives of AIC/̂ PS drc : 

* evolving high yielding varieties resistant/tolerant to diseases and 

pests; 

* standardisation of agro-techniques for the crops under different 

agro-climatic conditions; 

*' evolving control measures fc" major pests and diseases; and 

^ working as inter-face and feed-back between SAUs, National 

Research Centre for Spices and ICAR. 



History end activities 

The f i rs t Workshop on AIC;̂ PS was held at CPCRI, Kassragod in 

Dec. 1971 wherein the research problems to be tackled under AICiRPS' 

were identified end technical programmes drawn and implemented. Since 

then the performance of various research programmes under the AICRP 

was reviewed at the Annual/Biennial Workshops held during the years 

1972, . '75, '78, ' 81 , '83, '85, '87, '88, '89, '91 and '93. The 

working of AIC;?PS for ten years (1982-92) was reviewed by the 

Quinquennial Review Team and report submitted to lCk<(. 

Dr. M.C. Nembiar was the f i r s t Project Coordinator of the 

combined Project on Spices and Ceshewnut from its inception in 1971 t i l l 

his retirement in April 1985. Dr. M.K. Nair, Director, CPC;?I, 

Kasaregod held ^additional charge as Project Coordinator during 1985-86. 

Dr.S.Edison took over as Project Coordinator (Spices) during March 1986 

and continued up to January 12, 1993. 

I place on record the great vision and service rendered by 

Dr.K.V.A. Bavappa, i^etd. Director of CPCRI, Kasaregod who has been 

instrumental in initiating and establishing the host Institute of AICRP on 

Spices. His interest in the development of spices projects is duly 

acknowledged. The guidance and support rendered by Dr. M.K. Neir, 

Director, CPCRI in the activities of AICiRPS is gratefully appreciated. 

The significent contributions made by Dr.S.Edison, Project Coordinator 

in streamlining the activities of AICRPS is duly acknowledged. The 

help and assistance rendered by Dr.K.V.Peter, Director, NRCS and my 

colleagues at the Institute in the smooth running of the Project during 

the period 'under report is also acknowledged with thanks. 



P;iOJECT COORDL ATO;i'S REPORT 

line All Indie Coordinated i^eseerch Project (AlCi^P) on Spices is 

vested with a mandate to c&rry cut scientific research to develop 

location specific technology to augment ' spices productivity in the 

country. Problem oriented research has been envisaged in black pepper, 

small and large cardamom, ginger and turmeric, tree spices (clove, 

nutmeg and cinnamon) end seed spices (coriander, cumin, fennel and 

fenugreek). Scientific research of these 12 spice crops ere carried out 

in 16 centres of AICRPS based in eleven Agricultural Universities and one 

ICAî  centre at Gangtok. . The research programmes are carried out under 

four broad heads. Genetic Jlescurces, Crop Improvement, Crop Production 

including 'tjuality and Crop Protection. The Project Coordinator is based 

at the National ilesearch Centre for Spices, Calicut. 

History 

The AIC<?P on Spices was formulated during IV Five Year Plan 

(1971) as a combined AIC<?P on Spices and Ceshewnut. The f i r s t 

combined Workshop was held at Kasaragod in 1971 and research 

programmes initiated in four spice crops (pepper, cardamom, ginger and 

turmeric) at four centres (Penniyur, Pair pedum para, Mudigere and Solan). 

During V Plan, <?esearch on seed spices was initiated and intensified work 

en ginger by adding f ive more centres (Jobner, dagudan, Guntur, 

Coimbatore and Pottangi). During VI Plan four new centres were added 

(Sirsi , Vellanikkare, Chintapalli and Yercaud) to further intensify work 

on pepper, ginger and turmeric. During VII Plan two more centres were 

added (Gangtok and Jagtial) one for turmeric and the other for large 

cardamom in Gangtok. During VIII Plan,, two new centres one at Hisar 

(Haryaria) and another at Dholi (Bihar) were added to intensify work on 

seed spices and turmeric thus making the total to 16 (Research Centres 

under AICRPS which arc based in 11 Agricultural Universities and the 

Gangtok centre under ICkR Research Complex in 11 states of India. 

Workshops were held at Goa (1978), Trichur (1981), .Calicut (1983), 

Trivandrum (1985), Guntur (1987), Solan (1988), Coimbatore (1989), 

Trivandrum (1991) end Trichur (1993). The Workshop reviewed the 



progress of research and depending upon the needs of the country* 

formulated new technical programmes. 

Staff and bud^ t 

(The staff strength of AICRP on Spices consists of 41 Scientists 

supported by technical (21) and auxiliary (3) making the total 65 staff. 

The .annual'budget was increased from Ss.15.6 lakhs in 1985-1986 to i^s.SI 

laichs in; 1993-94. 

Research activities 

The AIC;̂ P on Spices is vested with a mandate to develop 

location specific agrotechniques for sustainable spices production. A 

multiprong approach is envisaged and research projects formulated to 

tackle pests and diseases. There are 61 projects, and discipline wise 

distributions dre 31- in Crop Improvement (including Genetic resources), 

11 in Crop Production, 5 in Quality Improvements and 14 in Crop 

Pptection. The crop wise distribution of projects ere pepper 8, small 

cardatncm. 6, isrge' cardamom 3, ginger 7, turmeric 5, tree spices 6, seed 

SpiCcS 24 (coriander 7, cumin 6, fennel 6 and fenugreek 5). 

1. Genetic i?esources 

The germplasm accessions including wild and exotic types 

maintained in 16 Coordinating Centres as on March 31, 1994 are given 

elsewhere. 

1.1 Black pepper : The Panniyur centre shifted 117 wild accessions in 

blec1< -pepper to Ambalavayal (KAU) for want of ideal climatic 

conditions. Out of the >6 cultivated types evaluated at Panniyur, 

Karlmunda-I (PftS-'20), Karimunda^III (PRS-22) and Sullia (PRS-49) 

have'shewn high yield potential. The Yercaud end Mudigere centres 

also assembled black pepper germplasm as per the decision that all 

cerdemoffl centres to initiate work on black pepper. Three wild 

types from Shevroys and Kolli hi l ls were collected during the year 

by Yercaud centre. 
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1.2 Cardamom : The germplasm evalu-gtfbn at Pampadumpara identified 

Cardamom types PS-21j PS-22 and Clone-57 for the bold capsules. 

The CL-692 (638 kg/ha) and P-20 (556 kg/ha) were promising 

collections with regerti to y ie ld . The entries CL-802 and CU-683 

recorded higher values for most of the yield attributes in the 

germplasm collection at Mudigere. 

1.3 Ginger : One new accession was added making the progressive total 

to 147 at Pottangi and out of the 140 accessions of ginger, ZO-17 was 

the top yielder., Out of the 132 collections maintained at Solan, 

collections BDTR-1267, PGS-10, Kerala Local end" SG-603 recorded 

maximum y ie ld . 

1.4 Turineric : Jagtial centre made 46 new collections and increased the 

accessions to 188 while Pottangi centre added brie new collection 

making to 187. ; Among these cv, R-omS: gave highest yield, in the 

evaluation of 14^ CurguTtia longe types; Heridaguda and CAM-3 among 

C. aromVtica a n d C . arnclV'respectively at Pottangi. In the 

evaluation at Jagtial, Ethamukkula gave highest yield in long 

duration type, CLI-317 among intermediate and PCT-13 among short 

duration type. At Solan, maximum yield per plot was obtained in 

CLS-9, ST-41. BDJR-1156 and BDaR-1276. 

1.5 Tree Spices : . . The GXpToratory survey conducted for tree spices 

(clove, nutmeg and cinnamon) germplasm by the Yercaud centre 

identified 13 elite mother trees of cljove from' Courtallam, Nagarcoil 

and Kallar areas and- 15 high yielding nutmeg types from Kallar, 

Burliar end Courtall-ami. In cirtnamon 10 accessi^jns, along with one 

cassia cinnamon, are also maintained. 

1.6 Coriander : The existing 578 (468 indigenous and 50 exotic) 

collections available at Jagudan centre ^ere cr i t ical ly examined and 

based on the genetic diversi ty, 143 accessions having variabi l i ty 

were shortl isted. Extensive survey work also carried out by 

Jagudan centre during 1993-94 in the state of Gujarat and collected 

37 new coriander accessions. Jobner centre made 60 new collections 

and also received 175 (137 indigenous and 38 exotic) collections from 
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other centres makes the total collection to 683. Hundred and ten 

germplasm accessions were collected in collaboration with NBPGi? and 

increased the collection to 230 in .Guntur centre. Coimbatore centre 

made 243 new collections making the.total to 372. The new centre 

Hisar, made a collection of 30 lines in coriander. 

Thirty seven exotic germplasm in Coriandrum sativum received 

through NBPGS (1990-91) have been distributed to Jobner and 

Jagudan centres. Another seven Coriandrum sativum (six from 

Germany and one from Japan) end medicinal plants Car urn carvi (4) , 

Ancthum graveleus (3), A^ beishei, A> anoonals, A. decurseyia, 

Ammi visnga (one each), Anethum graveleous (2) , Apium sp. (39) 

received from NBPGS also forwarded to Jobner. 

Jobner centre tested 45 entries against root knot nematode (M. 

•incognita). Out of the 45 entries tested UD-20 and UD-21 were 

resistant. 

1.7 Cumin : The existing collections 285 (278 indigenous and 7 exotic) 

maintaine^dx at Jagydan were cr i t ical ly ' examirfdd and based on 

diversity 106 entries having variabi l i ty were retained. With a view 

to collect diverse gqnotype of cjmin, the major growing area was 

surveyed and 460 new entries collected on the basis of diversity by, 

Jagudan during 1993-94 makes the total collection to 566 accessions. 

A total of 224 (214 .indigenous and 10 exotic) are maintained at 

Jobner. 

In the. screening of 9 germplasm entries E C 243373, EC 243375 

and EC 232684 accessions found to be resistant, against fusarium wilt 

disease in wilt sick plot at Jagudan. 

1.8 Fennel : At Jagudan the available 28^ entries (262 indigenous and 

21 exotic) were cr i t ical ly examined and screened diversi ty. Based 

on the genetic diversity 98 entries having variabi l i ty were retained. 

Jobner centre maintained 139 collections in fennel. Two fennel 
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germplesm (Gcrmeny and Jspen) received from' NBPGS (93-94) also 

forwarded to Jobner. 

1.9 Fenugreek : The germplasm collection was increased to 270 (258 

indigenous end "JC exotic) at Jobnev centre as a result of 113 
indigenous collections received from other centres during 1993-94. 

The gernolasm collection rose to 17S at Coimbatoro Centre as a 

result of enrichment of 53 new accessions during 1993-9^1. Gut of 

the £3 fccossions (received >fror?i the Coimbatofe) evaluated, ' none 

was betrer than R^'^.t'^ with respect ' to yield, however, ''9 accessions 

shov/ed lower incioonce of powdery mildev/ and 7 accessions showed 

lower incidence of root rot. 

The Hicar made 80 new collections. Seivcnty accessions were 

eveluoted at 'Gumu-. ^ Arr.ong the accessions UM-117 (1100 kg/ha) 

followed by. Lam Sel.1 (1092 g/he) gave highest yields. Jagudan 

centre Loin's '35 6cccss1o»;s including two exotic accessions. During 
the yzer, the entries v^ere cvc'^uated for morphological and yield 
aiverssty. None ras found superior in yield over control. Based 

on cenet/ic d-;ver3:ly, 40 entries having variability retained and 
other dit-.Ccrdrd. 

In liiQ screening cf thres exotic entries at Jagudan under natural 
ccndttion CC~25756? (Bulgaria) was found resistant against powdery 
mildew di-icase. 

2. Crop 3ffiprovesR4;ir5t 

In black pepper, variety Panniyur-5 from Panniyur "(KAU), 

cardamom ICR1--3 (SKF-14) from Indian Cardamom (Research ' Institute; 

Sakleshpi'r (Spices Board) and Coriander OH-5 and fenugreek HM-57 from 
Hisar (HAU) were recommended for release. 

Several Mi l ' s a'"G in progress vi;:., five MLT's in Black 

pepper (at Panr^yur, S:rsi, Chintapalll, Yerciud end Pampadumpera) one 
in CardanoiT' (Ps.mpedurripdr?}, one jn Clove (Ycrcaud) two '>n turmeric 
(Jagtial & Pcrtargi) arts one In gsnge" (Pottangi). In seed spices MLT's 



ere under operation in Coriander Jobner, Jagudan) Cumin (Jobner, 

Jagudan) Fennel (Jobner h Jagudan) and Fenugreek (Jobner I Jagudan). 

2.1 Black pepper ; Panniyur-5 (Culture 239) was evolved from the 

Pepper Research Station (KAU-) Panniyur, Kerala. It is a selection 

from the OP progeny of the local cultivar Perumkodi, recommended 

for .growing in Kerala. The MLTs to evaluate the performance of 

released varieties including promising selections from NRCS and 

Panniyur were laid out at Panniyur, Pampadumpara end Ycrcaud 

centres. In the evaluation of seven black pepper cultures, culture-

331 (Psnniyur-3), Culture-239 (Panniyur-5) and Culture-54 were found 

to be performing well in the KiLT at Panniyur. In the inter varietal 

hybridisation at Panniyur, 113-5 open pollinated/hybrid progenies are 

maintained. The top yielders for the season were Culture-5834, 

Culture-6766 and Culture-6988. Among varieties, Panniyur-1 is 

performing well at Chintapalli and therefore recommended to grow in 

that high altitude. Among the pepper cultivars under KLT at 

Panniyur centre Kalluvally stood f i rs t followed by Kuthiravaly and 

Neelamundi in terms of green berry per vine. 

2.2 Cardamom : ICRI-3 (SKP-14) from Indian Cardamom Research 

Institute, Regional Station, Sekleshpur, Karnstaka is ? Malabar type 

with long and bcld capsules, more than 739̂  of the capsules are 

above 7.5 mm diametre. I t is an early maturing type recommended 

for growing in hi l ls zones of Karnataka state which gives an yield 

of 439 kg/ha more under rainfed end 599 kg/ha under irrigated 

condition (118% more than the local check) and is capable of giving 

potential yield of 790 kg/ha. It contains 6.6% essential oil and 54% 

1,8 Cineole content. At Mudigere among the three promising clones' 

(in farm t r ia ls ) , Clone-683 was superior with respect to boldness, 

v>eight, essential ci l besides higher yields. Several promising lines 

have been identified from seedling progeny v i z . , Cl-692 (636 kg/ha), 

P-20 (556 kg/ha) which are most promising collections from 

' productivity point. The yield from suckers was 70% higher as 

compared to yield from seedlings in the case of cv. Mudigere-1. 

Tissue cultured cardamom selection (TC-6) appeared promising at 

Mudigere. 
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2.3 Ginger : A lino SC-666 of Solen centre has been recommended for 

cultivation in the state of Hirrachel Pradesh. In ttie MLT maximum 

yield wes recorded by Rejgarh local, S6-646, S6-666 and SG-547. 

At Pottangi S6-547 was the highest yielder (16.05 T/ha) closely 

followed by ^2^17^ (14,43 T/ha). 

2.4 Turmeric : PTS-19 was the top yielder (22.28 t/ha) at Pottangi 

among the 13 high yielding cultivars tested under MLT. Among the 

short duration types, ^PTS-15 (19.27t fresh rhizome/ha), end PTS-19 

(18.84t fresh rhi2ome/he) among long duration type were the highest 

yielders at Pottangi. At Jagtial, in the MLT with 12 entries, 

Ouggirala (7.9 kg/3sq.m.) recorded highest y ie ld . And in the 

evaluation of promising long, intermediate end short duration 

"turmeric cultures, higher yields were obtained by Ethamukkala (5.1 

kg/3 sq.m), CLI-317 (7.4 kg/3 sq.m) and PCT-13 (4.2 kg/3 sq.m) 

respectively. Pooled analysis gave maximum yield in ST-510 

followed by ST-365 and VK-70 in the MLT at Solan. 

2.5 Tree spices : The MLTs in clove with six entries and cinnamon 

with f ive entries were laid out at Yercaud. 

2.6 Coriander : DH-5 was proposed by Department of Vegetable Crops, 

HAU, Heryana. A selection from the indigenous material collection 

from Karnal distr ict (Haryane). I t is a dual purpose and high 

yielding variety (135 days duration) with wider adaptability, gives 

an average yield of 1400-1600 kg/ha. î ecommended from Haryana and 

Andhra Pradesh where long duration varieties are grown. 

2.7 Fenugreek ; tiM-57 was proposed by Department of Vegetable Crops, 

HAU, Haryane, selected from the germ plasm collected from 

Kurukshetra distr ict of Haryana. I t is a quick growing dual purpose 

and high yielding variety. Average yield under normal condition 

^ranges from 1600-1800 kg/ha. 
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3; Cro> production 

3.1 Black pepper : In black pepper highest yidld was obtained at 
Panniyur by irrigation at IW/CPE of 0.25. Studies at Sirsi confirmed 
that in compehian cropping System tho- yield of black pepper and 
arecanut could be increased with the ap'plication -of 100:40:140g 
NPK/year each to ardcenut and pepper'-,. 

3.2 Cardamom : At Mudigere, studies indicated that In cardamom, the 
number,': of., .suckers per panicles end yield could be'"-'significantly 
increased' with increase in N and P levels under uniform shaded 
conditions. Similarly cardamom yield under irrigated situation was 
75 'per C6nt higher compared to yield in r^infed • situation at 
Mudigerd. The average yield from suckers' was 485̂  h'igher (500 
k'g/ha) as compared to* that fronv ,seedlings (337 kg/ha) th case of 
variety Mudigere-1." 

3.3 Ginger : In ginger applicalfipn of -N̂ gg P^QQ K^QQ "kg/ha'recorded 
the highest yield' of 14.35 t/ha with ,a max̂ iinum' benefit at'Pottangi. 

3.4 Tree spices : Research on Tree Spices (clove, nutmeg anB' cinnamon) 
was initiatec)' at' Yercaud ' centre. > Standardisation " of vegetative 
propagatioti in nutmeg by different . grafting methods is ' under 
progress. A considerable increase in* the population dynamics of 
Aẑ ŝpiirillum end Phosphobacteria in -the robt 2o'n6 was observed in 
cloves' and nutmeg plantations by the application of these organisms 
to the soils. 

3*4' Seed Spices : For cumin the Jobner centre recommended a throe 
years crop rotation I .e. , cluster bean - cumin̂  - cluster been -
wheat - cluster bean - mustard crop soquence to be the best for 
adoption in Rajasthan. A seed rate of 25 > kg/ha in fenugreek 
standardised at Jobner gave the maximum yield of 11.12 q/ha. At 
Coimbatore, coriander sown in first week of November by adopting a 
spacing of 15 x 15. cm gave high yield. 
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4. Quality evaluation 

The promising clones of cardamom'̂  v i z . , CL-683, CL-679 and CL-

726 were superior to Mudigere-1 with respect to essential oil and 

Alpha terpenyl acetate and 1,8 Cineole content. In ginger SG-673 

recorded maximum essential oil end SG-675 maximurp oleoresin. And 

in turmeric PCT-14 followed by PCT-13 recorded maximum curcumin 

and oleoresin contents. 

In seed spices quality is judged by the presence of aroma 

which is due to volatile oil content of the grains. Quality studies 

at Jobner recorded maximum volatile oil content in coriander JCo-126 

(0,4%) followed by JCo-81 (0.325K), cumin UC-198 iA.9%) and in 

fennel by HM-39 (1.51%). 

5. Crop protection 

5.1 Black pepper : In the studies on the Phytophthora foot rot and 

nematode disease management- in black pepper at Pannlyur minimum 

defoliation was noticed in the treatment receiving all cultural 

practices + 1 kg neem cake/vine + 3g a . i . Phorate/vine + 1% 

Bordeaux mixture + two drenching with 0.2% Copper oxychloride. At 

Sirsi Phytophthore foot rot incidence was lowest by adopting 

cultural practices, combined, with application of one kg ' neem 

cake/vine, 3g a . i . Phorate/vine, Bordeaux mixture spVaying @ 3 

l/vine and drenching copper-ojKychloride (0.2%), 5 1/vine, before the 

onset of monsoon. This was- followed by spraying and drenching of 

Akomin (0.4%) during second week of July and spraying and 

drenching Ridomil MZ-72 WP (100 ppm) in second week of September, 

Bordeaux mixture spraying -+- -pasting or pasting Bordeaux mixture + 

Blitox (2%) drenching recorded only 14% disease incidence compared 

to 35% in control at Chintaptil-li. 

On farm t r ia l in farmers' plot by Pannlyur centre on 

PKytophthora disease management revealed that combined treatment of 

Bordeaux mixture spray, pasting and drenching combined with 

application of neem cake ^2 kg/vine) and., lime one kg/vine was 
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effective. Studies at Panniyur centre showed epplication of neem 

ceke @ 2 kg/vine, Phorate 3g ai/vine and Copper cxychloride (0.3%) 

drenching was effective in checking slow wilt of pepper. 

Biological control studies of Phytophthora foot rot of black 

pepper at Sirsi using four antagonistic organisms showed that 

Trichoderma hgrzianum minimised the foot-rot incidence. Studies at 

Chintepalli revealed that percentage of Phytophthora disease 

incidence was less with application of _T̂  herzianum end T_̂  v i r ide. 

Nursery diseases : In the t r ia l on control of nursery diseases of 

pepper, at Penniyur centre minimum infection was noticed in vines 

treated with Validacin 0.2% under medium shade condition. Spraying 

and drenching of Difolatan (0.1%) reduced the mortality of pepper 

cutting in the nursery as compared to check under medium light 

intensity at Sirs i . 

5.2 Cardamom : At Mudigere no shoot borer dertage was noticed in 10 

cardamom germplasm entries ' v i z . , Cl-1228, C-57, C-154,, C-10, P-9, 

PV-2, C-126, C-2, Ang. cap. and Nel.12. Studies on the effect of 

shoot borer at Mudigere in the three types of cardamom on y ie ld , 

sucker and panicle production showed a significant yield reduction in 

damaged shoots. But no difference between healthy and damaged 

shoots in the prDduction of new suckers and panicles. The thr ips 

control studies at P am pedum pare showed that six spraying of 

monocrctophos (0.05%) combined with thrashing was effective in 

checking shoot borer. 

5.3 Ginger : In ginger, pre-sowing seed treatment in combination of 

Indofil M-45 (0.25%) + Bavistin (0.1%) plus soil application of 
-1 Pborate (10 kg ha ) was effective in managing rhizome-rot. 

5.4 Seed spices : For control of grain mould of coriander spraying of 

Cerbendazim 0.1% after 20 days o? flowering was effective. 

Application of neem cake @ 150 kg/ha was most effective for the 

management of wilt (4.8% disease incidence) in coriander followed by 

seed treatment and soil drenching with 0.1% Bavistin gave 5.2% wil t 
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incidence ?t Coimbatore during Kharif. The incidence of wilt 

disease hes brought down to 8.1% from 32.3% by the use of 

Trichodcrma vir ide as a me?ns of biological management and this has 

been recommended for wilt management in coriander by the 

Coimbatore centre. The yield was also high in plots applied with 

Trichoderme (515 kg/ha) compared to control (260 kg/ha). The 

effect of X i vi'^i'de either alone or with neem cake in the 

management of root rot disease of fenugreek was assessed by 

Coimbatore. The centre recommended application of T^ viride along 

with 150 kg neem cake per hectare which reduced the incidence of 

root rot of fenugreek. Seed dressing with Bavistin (0.1^) 

consistently reduced the cumin wilt incidence and is recommended for 

adoption in iRajesthan. 



TECHNICAL P^OG^AMME 

Crop / Technical programme /Research Centres 

1. BLACK PEPPE;? 

1.1 • Germ plasm collection, description 
and evaluation 

1.2 Multilocation tr ials (MLTs) 

a) MLT of promising cultures 
MLT 1884 - Series I 

b) Multilocation t r ia l of pepper cultivars 
MLT 198^ - Scries I I 

c) Multilocation t r ia l 
MLT 1987 - Series I I I 

d) Multilocation t r ia l 
MLT 1991 - Series IV 

1.3 Inter varietal hybridisation to evolve 
high yielding varieties 

1.4 Irrigation-cum-fertil izer requirements 
on pepper and arecanut in a mixed 
cropping systems 

1.5 Phytophthora - foot rot (quick wi l t) 
and nematode disease management 

1.6 Biological control of foot rot 
of black pepper 

1.7 Field t r ia l for the control of 
slcv; wil t disease of pepper 

Panniyur 
Chintapalli 
Sirsi & 
Yercaud 

Panniyur & 
Chintapalli 

Panniyur & 
Chintapalli 

Panniyur 
Sirsi & 
Chintapalli 

Mudigere 
Panniyur 
Pampadumpera 
Yercaud & 
Ambalavayal 

Panniyur 

Sirsi & 
Panniyur 

Panniyur 
Sirsi & 
Chintapalli 

Sirsi 
Panniyur 
Chintapalli 

Panniyur 
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1.8 

.9 

Kanagetr.ent of Phytcphthera foot rot 
in popper 

a) Observational t r ia l for the 
control or' foot rot of pepper 
in farmers' f ie ld 

b) 'studies on the control of nursery 
diseases of black pepper 
(solerisatiop studies for the 
control of plant diseases) 

Survey Tor insect pests of black pepper 
in high altitudes/chemical control 
of Insect pests 

Panr^iyur 

Sirsi fe 
Panniyur 

Mudigere 

2. CAADAROfI 

2.1 Germ plasm collection, descriotion 

and evaluation 

2.2 Multilocation t r ia l (MLTs) 

a) MLT Series I I - 1988 

b) MLT Series I I I - 1991 
v,i". !•> f '̂y'̂ cre type 

c) MLT Series I I I - 1991 
'..'itli Mslabar type 

2.3 Hybridisation and selection in cardamom 

2.4 Manurial experiment (NPK t r ia l ) 

2.5 Micronutrient requirement studies 

2.6 Pest manaoement in'cerdamom 
a)' Screening of cardamom germplasm 

for shoot borer 

b) Cultural and chemical control 
of thrips and capsule borer 

c) Determination of number of sprays 
for thrips control 

Mudigere 
Pampadumpara 

Mudigere 
Pampadumpara 

Mudigere 
Appangala 
Sakleshpur & 
Myladumpera 

Mudigere 
Appangala 
Sakleshpur & 
Thadiyankudisei 

Mudigere 

Mudigere & 
Pampadumpara 

Mudigere & 
Pampadumpara 

Mudigere 

Mudigere & 
Pampadumpara 

Mudigere 
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d) Estimation of loss due tc cardamom Mudigere 
shoot borer 

e) Effect of neem and pongamia Mudigere 
cake application on thrips control 

f ) Bioecology of natural enemies of Mudigere 
major pests of caJ'damom 

2.7 Screening for kette disease resistance, Mudi^iere 
evolving control measures against 
clump rot 

2.8 Control of nursery diseases in 
cardamom Mudigere 

3 . IkRGE CkRDklAOl'i 

3.1 Germ plasm collection, description 
and evaluation 

3.2 Identifying tolerant types to the 
two virus diseases and evolving 
control measures 

Gangtok 

Gengtok 

4. GIKGER 

4.1 Germplasm collection, description 
and evaluation 

4.2 Init ial evaluation t r ia l (lET) 

4.3 Comparative yield t r ia l (CYT) 

4.4 Multilocation t r ia l (MLT series I I I 19S1) 

4.5 NPK t r ia l In ginger 

4.6 Evolving control measures including 
seed treatment against rhizome-rot 
disease 

4.7 Evaluation of germ plasm for quality 
characters 

Solan & 
Pottangi 

Pottangi ^ 
Solan 

Pottangi 
Solan 

Pottangi & 
Solan 

Pottangi 

Solan 

Solan 
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5. TU;?^IE;?IC 

5.1 GcrmplestR collGcticn, description 
and Gvaluation 

5.2 Init ial evaluation t r ia l (lET) 

5.3 Comparative yield t r ia l '(CYT) 

5.^ Multilocation t r ia l - f'̂ LT-IQQI Series I I I 

5.5 Quality evaluation of germplasm 
collection/varieti.'5s 

Solan 
Pottangi & 
Jagtial 

Pottangi 
Jagtial & 
Solan 

Pottangi & 
Solan 

Pottangi 
Jagtial 
Guntur & 
Solan 

Solan 

6. T^EE SPICES 

6.1 Germplasm collection, conservation and 
cataloguing of tree spices 
(clove, nutmeg and cinnamon) 

6.2 Multilocation t r ia l of elite cloves 

6.3 Multilocation t r ia l of elite cinnamon 

6.4 Vegetative propagation in nutmeg 
and clove 

6.5 Drip irrigation in clove & nutmeg 

6.6 Blofertilizer t r ia l in clove I nutmeg 

Yercaud 
Pechiparai 
Ambalavayal & 
Thsdiyankudisai 

Yercaud 
Pechiparai & 
Ambalavayal 

Yercaud 
Ambalavayal 
Thadiyankudisai & 
Pechiparai 

Yercaud 
Thadiyankudisai & 
Pechiparai 

Yercaud 

Yercaud 

7 . CO;?JAKDEi? 

7.1 Germplasm collection, maintenance 
end bvaluation 

Jobner 
Jagudan 
Guntur 
Colmbatore 
Hisar & Oholl 
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7.2 Init ial evaluation t r ia l Jagudan 
Guntur 
Coimbatore 
Hisar & Dholi 

7.3 Multilccaticn tr ials 

MLT-1989 Series I 
KLT-1993 Series I I 

7.< Hutation breeding in cor.ic'^der 
to evolve varieties with earliness 
and resistance to disease 

7.5 Studies on wilt disease 
management of coriander 

7.6 ^Response of coriander to weed management 

7.7 Quality evaluation 

Jobner 
Jagudan 
Coimbatore 
Guntur 
Hisar & Dholi 

Jobnor & 
Coimbatore 

Coimbatore 

Jobner 

Jobner 

8. 

8.1 

8.2 

8.3 

8,^ 

8.5 

8.6 

CUKIN 

Germ plasm collection, description Jobner & 

evaluation and screening agaihst diseases Jagudan 

Init ial evaluation t r ia l Jagudan 

Multilocation varietal tris^ Jobner 
MLT 1989 Series I JagUdan & 

Hisar 
Mutation studies and hybridisation Jagudan 
programmes in cumin 

Evolving control measured against Jobneî  
wilt disease including crop rotation 

Quality evaluation in cumin Jobner 

9. FENNEL 

9.1 -Germplasm collection, description 
evaluation and screening against 
diseases 

Jobner & 
Jagudan 

9.2 Init ial evaluation t r ia l Jagudan 
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9.3 Multi location tr ial 
KLT - 198S series I 

Jegudan 
Jobner £ 
Hisar 

9.^' Mutation studies and crossing-
progratr.nes in fennel 

9.5 KosponsG of fennel to weed management 

9,6 Quality evaluation studies 

Jagudan 

Jobner & 
Hisar 

Jobner 

10. Ft:riUGaEEK 

10.1 Germ plasm col lect ion, maintenance, 
evaluation and screening against 
tiisecses 

Jobner 
Jagudan 
Coimbatore & 
Guntur 

10.2 Mult i loration varietal trials 

ci) i:LT 19S:' - Series I 
b) HLT 19S3 - Series 1.1 

10.3 cvclvi'og varLitic-s resistant to 
, pov.'derv m'uC'V'i through mutation 

brc-cd'inc: or-J crossing programme 

Guntur 
Coimbatore 
Jobner 
Jagudan & 
Hisar 

Jagudan & 
Jobner 

1, Mai:ur:al experiments on black pepper 
arc cracciout Sirsi 

- 2 . . Field trie"! for the control of slow: 
Vv'ilt disGPse of black peppei" Panniyur 

3. Fffec'c of fe r t i l i ze r and seed rate 
on .yia'id of Tenugreek Jobner 

^ . i^esjjor-s.e of fenugreek to weed management' Jobner 

5. E 'o lv 'ng control rriea-si'res against wilt Jobner & 
disec.se including crop rotation Jagudan 

6. Stuc'i'PG on the control of root rot of 
fenL'g-'GGk with the use of soil Coimbatore 
amendments, antagonistic fungi and 
drencpinc of fungicides 
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7. Fungicidal t r ia l on grain mould control 
in ccriendor 

8. MLT (1991) series IV on black pepper 

CYT of coriander 

CYT of fenugreek 

Coimbatore 

Mudigere 

Jobner 

Jobner 

Discipline/crop wise distribution of technical programme of AICÎ PS in 1993 

Crops Crop Crop Quality Crop Total 
improvement production evaluation protection Projects 

Black pepper 

Cardamom 

Large Cardamom 

Ginger 

Turmeric 

Coriander 

Cumin 

Fennel 

Fenugreek 

Tree Spices 

Total projects 

3 

3 

2 

4 

4' 

4 

4 

4 

3 

4 

35 

1 

2 

-

1 

-

1 

-

1 

1 

2 

9 

-

-

-

-

-

5 

4 

1 

1 

1 

-

1 

1 

-

1 

-

10 

8 

6 

3 

7 

5 

7 

6 

6 

5 

6 

59 



BLACK PEPPE;? 

1.1 Germplesm collection, descripticn and evaluation 

(Panniyur, Chintepelli, Sirsi & Yercsud) 

Seventy f ive cultivated and ''20 wild types were collected 

and maintained at Pepper /Research Station, Parniyur. The entire 

wild germplasm were later transferred to ,^A;<S, Ambalavayal (1952) 

considering the severe drought condition at Penniyur ceiitre. The 

y ie ld , yield contributing characters and incidence of pests and 

diseases in the 66 accessions (cultivated types) were observed at 

Penniyur Centre. The TMB IV recorded maximum yield of 10.92 kg 

green berries/vine followed by Karimunda I I I (6.53 kg) and 

Kalluvally IV (4.65 kg) during 1993-94. The pooled data over the 

years indicated superiority of cuUures v iz . , Karimunda I , 

Karimunda I I I , P;̂ S 22 and Sullia (P;̂ S 49) with respect to y ie ld . 

The cultivar TMB VI {PRS 56) consistantly giving heaviest and bold 

berries could be used in the breeding programme. 

The Chintapalli centre holds 27 cultivated and 19 wild 

accessions of pepper germplesm. In the evaluation of yield and 

yield attributes of 9 cultivated types (1992-93), Panniyur-1 

recorded significantly higher yield (3.55 kg fresh berries/vine) 

followed by Kalluvally (3.01 ko fresh berries/vine). Among the 

wild germplasm evaluated Madem Ace. No.9 recorded maximum yield 

|2.150 kg/vine). 

At Sirsi 50 cultivated and 15 wild acccsstons are being 

maintained. Yercaud centre maintained 99 cultivated and 3 wild, 

accessions. 

1.2 Multilccational t r ia ls (MLTs) 

a) Multilocaticn t r ia l cf promising cultures 

(MLT 1984 - Series I) 

(Panniyur & Chintapalli) 

The t r ia l aims to evaluate the performance of promising 

cultures v i z . , Cultures-54, 211, 239, 331, 406, 1171, 1199 

(selections from the breeding programrres at Panniyur) along with 
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Panniyur-1 end Karimunde ?s checks. As recorded in previous 

years, cultures 239, 331 and 54 ranked the f i rs t three positions, in 

terms of yield (green terr ies) at Panniyur centre. 

At Chintapalli, the t r ia l laid out in 1985 with nine 

varieties (with border rows of Paii i iyur-I and Kottanadan) trailed 

Mjn silver-^oak standards continued and maintained as germplasm 

t r i a l . 

,b) Multilc( ation t i i e l of pepper cultivars 

'(MLT 138^ - Series II) 

(Panniyur t Chintepalli) 

The t r i a l ' l a i d cut at Panniyur in 1984 with 9 cultivars 

viz.J Neelarpundi, Kalluvelly, Aimpirian, Kottanadan, Narayekodi, 

Kuthiravally, Arakulamunda with Panniyur-1 and Kariniunda as 

checks. Among the 9 cultivars Kalluvelly stood f i rs t with 2.58 kg 

green beries/vine followed by Kuthiravally (1.96 kg) and 

Neelemundi (1*78 kg). There was large variation in cultivars and 

hence i t is not possible to ascertain whether these differences were 

genetic. 

The t r ia l at Chintepalli is converted as germplasm t r i a l . 

c) Multilocation t r ia l ( faT 1987-Series I I I ) 

(Panniyur, Sirsi & Chintapalli) 

To compare the performance of .released varieties a t r ia l 

of promising cultures was laid out in 1990 at Panniyur with the 

cultures 141, 239, 331, 1558, 5128 (from KAU) and KS-14, KS-27, 

KS-88 (from NRCS) along with Karimunda and Panniyur-1 as checks. 

The vines have started yielding. Among the varieties KS-14 

recorded highest y ie ld . 

The t r ia l laid cut at Sirsi in 1991-92 with eleven cultures 

v i z . , KS-U, KS-27,.'Cultures 141, 239, 331, 812, 856, Panniyur-1, 

Kariinalligesara and Uddarkare and are under evaluation 
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At Chintapalli, the t r ia l was laid out in 1993-94 with Ace. 

2426, 2445, KS-14, KS-27, Ottaplackal, Panniyur-1, Panniyur-2, 

Panniyur-3, Panniyur-4, Pournami, Panchami, Kottanadan & 

Aimpiriyan. 

d) Multilccation t r ia l (MLT 1991-Scries IV) 

(Mudigere, Panniyur, Petnpadumpara, Yercaud & Ambalevayel) 

A new MLT, with the objective to evaluate the performance 

of released varieties of pepper, at different locations with 

promising selections laid out in 1992-93 at Panniyur, Mudigcre,\ 

Pamp^adumpara, Yercaud and Ambalavayal with 14 varieties/cultures 

v iz . , Sreekara, Subhakara, Panchami, Ottaplackal, Kcttanaden (Ace. 

2426.)̂  Kottenadati {Ace. 2445), Panniyur-1, Panniyur-2, Panniyur-3, 

Panniyur-4, Cul. 1558, Cul. 5128, Panniyur-5 and Karimunda as 

control. The vines arc coming up well. The observation en the 

percentage of establishment of vine, plant height etc. were 

recorded. Mudigere centre has closed the t r ia l for want of 

adequate funds. 

1.3 Intervarietal hybridisation to evolve high yielding varieties 

(Panniyur) 

At Panniyur, about 8000 opbn pollinated and hybrid 

progenies were evaluated t i l l this year. At present, 795 progenies 

ere maintained age varies from one to ten years. Based on the 

performance of past four years, cultures 1558, 5128, 5186, 5308, 

5834, 5381, 4834, 6367, 5293, and 4032 arc identified as promising. 

Variation in yield is observed in almost all thd above mentioned 

cultures over the years, however culture 5293 gave consistently 

higher yields. During the current year (1993-94) cultures 5834, 

6766 and 6988 are the top yielders, out of which Culture 5834 

yielded above 2 kg dry pepper. 

1.4 Irrigation-cum-fertil izer requirements on pepper and arecanut mixed 

cropping system 

(Panniyur and Sirsi) 

The irrigation-cum-fertil izer experiment la id out in 1988 at 

Panniyur in spl i t plot design using Panniyur-1 and Karimunda 
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varieties with three levels of irriga^tidn (No irr igation, irrigation @ 

IW/CPE ratio 0.125, 0.2B0) with main plot, and three levels of 

fert i l izers (No fer t i l i zers , NPK (a 50:50:150, 75:75:225 g/vine) as 

subplot treatments. ' During 1991-92 and 1992-93, irrigation at 

IW/CPE ratio of 0.25 recorded mexinpum number of spikes. During 

the period under report,* no significant influence for irrigation and 

fert i l izer level was noticed. Cultivar Kerimunda produced 

significantly higher number of spikes (765) than Penniyur-1 (343) 

during 1993-94. 

The experiment was laid out with two varieties of pepper 

(Karimalligessara and Panniyur-1) at Sirsi 0991-92) using arecanut 

palm as standard to t ra i l pepper in a spl i t plot design with three 

levels of irrigation (IW/CPE ratio P 1.0, 0.66, 0.33) and three 

levels of fert i l izer (control, NPK ^ 50:20:70, 100:40:140, 150:60:210 
-1 -1 

g/v1ne year )» The recommended dose of fert i l izers and 

irrigation were given uniformly to all the treatments. Both the 

varieties ere coming up well. However, Panniyur-1 vines are 

growing vigorously than Karimalligessara. Treatments wil l be super 

imposed during the ensuing season. 

1.5 Phytophthora foot rot ' tquick wil t) end nematode disease management 

in black pepper 

(Panniyur, Sirsi,& Chintapalli) 

Studies were carried out ti Panniyur with newer fungicides 

(9 treatments) for management of wilt disease. The treatment^; were 

applied thr ice, f i r s t just before'̂  th6 onset of monsoon, second 

during the th i rd week of July, th i rd in the second week of 

Septeinber,^, The observations v iz . , defoliation, foliar yellowing and 

death of vines showed significant difference at Panniyur (Table 1). 

Minimuiji , defoliation was noticed in the treatment receiving all 

cultural practices + 1 kg neemcake/vine + 3g a . i . Phorate/vine + 1% 

Bordeaux mixture + two drenching with 0.2% copper oxychlorlde. 

At Sirs i i the tr,ial was laid out with 8 treatments for the 

th i rd ^(htr and treatments imposed as per the schedule. The 

disease incidence was lowest (10%) when compared to control (50% 

disease incidence) in the experiment consisting of following cultural 

practices combined with application of one kg neem, cake per vine, 
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3g a . i . Phcrate per vine, spraying (^ 3 l i t re/vine) a»id̂  drenching 

((8 5 1/vinc) bordeaux mixture, pasting of 10% bordeaux paste up to 

one meter height from coller region before onset of monsoon, 

followed by spraying I drenching of. ;^idomil MZ-72 W'.P. (100 ppm) 

during second week of September. 

The t r ia l initiated at Chintapalli centre in 1990 with 8 

treatments showed the least disease incidence of foliar yellowing 

and defoliation in the treatments - adopting cultural practices + 1kg 

neem cake •̂  3g a . i . Phorate (soil application) + Bordeaux m"ixture 

spray followed 'by second round spraying of Akomin as best. 

1.6 Biological control of foot rot of black, pepptjr-

(Sirsi i Panniyur & Chintapalli) 

Studies using biocontrpL agents against PhytoiihtHora cepsici 

was conducted n̂ pot' culture at Sirs i , Panntyu'' a"d Chintapalli 

centresi ' - Antagonistic organism l ike Trichoderma' harzianum, T. 

v i r i l e , • L'ectesesia ervatis, B. subtilis w6re used against 

Phytophthora cepsici. Studies at Sirsi and Chintapalli indicated 

the beneficial effect of using biocontrol ajgents in checking the 

incidence of Phytophthore capsici. 

1.7 Field t r ia l for control of slow wilt disease of pepper 

(Penniyur) 

An experiment to identify suitab^le • chemicals and soil 

amendments for the management of slew* jdeclinis '^sloW wilt) of 

pepper is progressing in the farmers' f ields at Panniyur centre 

since 1987. The treatments .were applied cin two rounds, the f i r s t 

during f i r s t week of June and next during the last week of 

September. Treatment effect were found significant. The combined 

application of neem cake with nematicide and fungicide was found 

effective in managing the disease (Table 2). 
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Table 2 Incidence of slow decline (slow wilt) disease of pepper 

at Panniyur 1993 

SI. Treatments 
No. 

Me an infection 

6.24 

10.97 

9.68 

10.22 

6.33 

1. Appliccticn of Thimet % 3g a.f. 
per vine 

2. Bavistin 0.1?;' 

3. Copper oxychloridd 0.3% 

4. T1 + T2 

5. T1 -f t3 

6. T1 4 T2 + T3 4.83 

7. Application of Neemcake § 2kg/vine' 5.30 

8. Application of T1 + T2+T3+T7 3.35 

9. Control' 12.14 

C D , (3 5% 3.63 
• - " r ' - - . - _ • . • , • — 

1.8 Management cf foot-rot (Phytophthore) in pepper 

a) Observatibr^cil t r ia l for" the control cf foot-rot of pepper in farmers' 

f ie ld 

(Panniyur) 

The experiment wds laid out in 1987 in two locations'- by 

Panniyur centre. The treatments ere prb-fnonscon pasting, 

sprayhing and drenching with bordeaux mixture and application of 

lime znd neemcake. Second and th i rd spraying with Bordeaux 

mixture during last week of July and September respectively. The 

V-eSults showed that significant difference between treatments in 

respect of leaf infection and yield in both locations, wherein 

treatment effects were found significant for branch infection in one 

location (Table 3). In general, combined application of fungicides 

with soil amendments were effective in checking infection, and 

increasing the yield of vine. 
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b) S'tadles on tbe ccr^trol cf nursery diseases / 'soUrisattdn s-tud4?s for 

We control of plant diseases - Managorrent of Phytophthdre^fppt not 

disease 

{'Stirsi & Psnniyur) 

The t r ia l was ^a^id out at Sirsi under three ligfttlintensitigiS 

(7.1 miux -i*!ltfh,'^3.6 K.lm '-'^mi^tiiutv, 0.7 K.Lux - low witfi 8 

treatments v iz . , Bordeaux' 'nVixture spraying^. Foltaf spraying, 

Bprfleeux rrtixturc S/pr̂ Ving^̂ , '+ d'renching'i f o l t a f _ Sp.r?aying + 

drenching, Kavach spj^ajtin'gj, ch^Stn^t ^tcmpmi^p drenching, Ksvach 

spraying -f drenchfrvg. Pcpp^ir /ciilft^ng^ l>^anted 'W* <ni,Gdjuin l ight 

intensity show'ed >fgoroUs growth. Spraying and dretichifig of 

difcltan {0̂ .151?̂  '-i^^sQ tw'^imr^it^ <. cf seedlings ('33.33%) as^ 

compared to 76.66% in control under medium light intensity. 

An 12Xperiifiejtt to fii^-'-'^t''dfftff^ent, contro] measures for the 

mana^ement of pyrseî yt ĵd.isease of pepper, started in Pannlyur centre 

in 1987-88 was modified, in 1991-92- by ...addition e^ certain 

treatments. The trial'^Wia$^lf!^d otitMji thrde l ight intensities. The 

treatments effect were found significant under high shade, spraying 

and drenching of Validacin (P.2%) w^s efftettl^e and was on par 

with the treatttent i»voflv1ngi^*preyln'g end,, drenching with Difdlitan 

0.1%. HowGfyerj mini^tum infection was noticed ifrhcn viwjs "<^re 

treated with,^ Validacin (0.2%) under medium shade. In ^gerfefa1, 

infection was low tirfdor lovî  shade. 

1.9 Survey for insect pest of black pepper in high altittre^^S/'chemical 

control of insect pests 

(Mudigere) 

The survey was conducted at Chickma^slur, Hassan, Coorg & 

Shimoga districts for pepper pests. All pests encountered were 

minor and therefore loss appeared insignificant. 



: 31 : 

CLOSED PROJECT 

Manurial experiment in blexk pepper/arecanut 

(Sirsi) 

The experiment was conducted for three years (1990-91 to 

1992-93JL in farmers' garden af^Sirsi usins I'enniyur-lT pepper; vines 

trained on, 1 peal Arecanut'^palm^ with following 5 treatments. 

T-j - Control (Mo. fertilizers) 

Tj - Recotniende^, fertilizer do%<^,, (RFD) for ^main crop 

recommendiKi fertilizer dose tor'JntQr crop. 

T3 - 75% of recoTTtmended dose for main-crop + inter crop 

: T^ - 50% of RFt) for main inter crop' 
Tg - 75% of Rf D for main cj^op'anxji50% of HVd for intercrop 

The fertilizers were applied twice i.«.» first on the onset 

of flionsoon (f^ay).and second ^doseat the end of Monsoon -(Sept^) as 

dquaV diQses^ Ihe .yield of arecanut end black pepper' duf%f$'-^ll 

1:>re' -threfi' 'ypars differed 5Tgnificantly .̂ mong t|ie treatments' (Table 

•4) . ' The. three years data indldaed'^that application-of NPK @ 20D 

: 60 :.. ZBQ ,901̂  fof both arfecentit 'fend popper increased the yield. 

The net'return-of Rs.38,000/ha-wa& obtained due to incrsfase in ,crop 

yield. 

Table 4 Fresh yield of A,recanut ^smf-Peppxsr (kg/peTm/vine) 

' • • • • ' — "I ' ' :i' ' ' ' " " ' * " • • • h » » l 4 - * » f c M I M • I • • • ! » » l II l ^ l M l I • — • * • .11 I • • n i l I •! I n i l • • ! " • • • I II I 

Arecanut Black Pepper 
Treatments . * ^->--

1990-911991-921992-93 Mean 1990-911991-921^92-93 Hcan 

J^ Control 6.100 7.06 8.09. 7.08 .0.470^.0.450 0.500 0.473 

T2 200:80:280g 17.430 12-25 15.13 14.94 1-820 1.743'2.050 1.871 

T3 150;60i200g 12.040 11.6? 12.68 12.14 1.̂ 060 1.005 1.425 4.163 

T^ 100:40:140g 10.330 10.87 10.78 10.66 0.670 0.685 0.950 0.768 

Tg 125:50:185g 11.080 8.16 10.48 9.91 0..890 0.871 0.925 0.895 

^PTi UM—T7T2—03 07—05—U7[2 
CD 5% 1.48 3.44 2.86 0.02 0.18 0.37 



CARDAMOM 

2,1 Germplasm collection, description and evaluation 

(Mudigere I Pampadumpara) 

At Mudigere, cut of 245 collections maintained, 195 

collections were evaluated and 50 accessions planted in 1990. The 

yield end yield attributes cf 195 collections (1991-9'?) in the pooled 

analysis shewed high degree of variabi l i ty for morphological 

characters and yield attributes. Estimated yield varied from 240 to 

636 kg/ha and the top ranking entries have been listed in Table 5. 

The CL-692 was top most, followed by P-20 and CL-683. The 

CL-802 and CL-683 have recorded higher value for most of the 

yield and yield attributes. They are earmarked for using in 

breeding programme. 

Table 5 Top ranking entries for green capsule yield in the cardamom 

germplasm collections (Pooled data 1991-94) 

Average Estimated 
green dry capsule 

Entry y ie ld / yield 
clump (kg/ha) 
(gm) 

High value for yield attributes 

CL-692 

P-20 

CL-683 

824 

721 

467 

636 

556 

360 

P-10 

CL-722 

EB 1271-4 

P-15 

EB-1277-7 

P3A 

SC(pb) 

452 

434 

427 

415 

365 

345 

321 

349 

335 

329 

320 

281 

266 

248 

Panicle length. No. of capsules/clump 

Pseudostem height. Panicles + 
No. of capsules/clump 

Panicle length. Nodes/panicle + 
No. of capsules/clump+weight/ 
green capsule 

No. of capsules/clump 

No. of capsules/clump 

Panicle length, Nodes/panicle 

Panicle length. Nodes/panicle 

No. of capsules/cltimp 

No. cf capsules/clump 

No. of capsules/clump 



CL-802 319 2^6 

P-11 311 2^0. 

33 

PsGudoster. height, P?.n1cles/ 
dump, PsniclG length 
Nodes/panicle + weight/green 
cspsule 

No. of C5psules/clui;ip 

The regression coerficient and yield ccntributing characters 

(mean value of three yeers observations) indicated that excluding 

capsulos/c'lurr.p, i t is dif f icult to advance yie'd th'-ough selection of 

any characters or a combina+icn of characters since the coefficient 

of determination ere less than 80 per cent. The results cell for e 

more careful study of other yield attributes of importance In 

cerdamcm. 

The evaluation of germplasm collections at Pampadumpara 

(72 cultivated and 15 wild types) showed that accessions PS-21, 

PS-22 end Clcne-57 ere continue to give bold capsules. 

2.2 Multilocation tr ials on cardamom 

a) MLT series I I - 1988 

(Mudigere end Pempedurrpera) 

At Mudigere, the fILT sc.-ies-3;i, (1988) with 10 promising 

entries were relaid cut in 1990. The clones differed' significantly 

with respect to pseuc'cslem height^ suckers/clump, panicle length 

and y ie ld / clump. The yield- level ws? low because, of the. flood 

which damaged -the plants in 1S91-92. However, from the 

preliminary data obtained, scl.SOO gev-j meximum yield (1^6g) which 

was significantly ^ higher then all othe.' clones. Considering the 

performance over the yccrs (1991-9'^), se l . l l ? , sel.800, K-1 and 

CL-683 are considered promising. Sel.112 was low in suckering 

abi l i ty , SGI.800 was better thdn M~1 in yield but M-1 was good in 

suckers/clump and panicle length. For C1-S83, mean weight -eind 

volume for ICO capsule v.-c G hioher (0.87g/163 cc). Similarly the 

capsule are bolder in size for CL-683 and SKP-14. The MLT with 

fu l l replication wi l l be laid out during Lne current year (1994-95) 

at Pampedumpare. 
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b) MLT SeriGS-III 1991 with Mysore type 

(Mud'igere, N̂ ĈS C.lS-Appangala, ICRI (RS-Ssklespur and ICRl-

Myladumpara) 

The MLT Series-II! (1991) with Mysore type consisting of 

f ive entries v iz . , SKP-51 (Saklospur), MCC-12, MCC-21, MCC-85 

(ICRI Kyladurtipara) and f'iCC-ei (Myladumpara) as control, was laid 

out at ICRI Myladumpara during 1991, at Mudigere, ICRS RS -

Saklespur end NRCS-Appcngala during 1992 (with additional 

controls). Replanting was done at ICRI RS Sakl6spur during 1993 

due to wind damage. Observations on biometrical characters were 

recor^ded. Results indicated thac MCC-61 is superior with regard to 

number of t i l la r per clump and MCC,12 with characters v i z . , 

vegecdtive buds per clump and leaf area. 

c) MLT Series-Ill 1991 with Malabar types 

(MudigerOs NRCS, CRS-Appangala, ICRI, RS-Saklespur and 

Thadiyankudisei) 

As per the XI AICRPS Workshop's decision, the MLT-III 

(1991) with flalabcr types consisting of 13 entries were laid out 

during 1992 at Mudigcre, ICRI RS-Saklespur and NRCS CRS-

Appangala. The morphclogicol date were recorded. The damaged 

plants were replanted in -JunQ 1993 at Saklespur. 

2.3 Hybridization and selection in cardamom 

(Mudigere) 

The studies were initiated in 1989. The Seedling progenies 

were eveluetGd. Positive significant correlatibn was observed 

between yield and all the characters studied. In general i t may 

be tentatively concluded that characters l ike pseudostem height and 

suckers/clump can be used for culling out inferior ones. 

2.4 Manurial experiments (NPk tr ia ls) 

(Mudigere, Pampadumpara) 

The experiment* was laid out at Mudigere (1987) with 

uniform monoclonal Mudigerc-1, to study the response of NPK on 

yield of cardamom under uniform coir mat shade. The treatments 
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(27 treatment combinations of NPK) were imposed during 1988 end 

the crop started yielding from 1989 onwards. The data indicated 

significant response for N and P on the sucker and panicle 

producticri but not with K levels. In the case of capsule y ie ld , 

response cf N, P end K was significant and the response to 

fer t i l izers, was more promising to fiigh levels of fer t i l izers. The 

interact-icns between K, P and K were however, not significant. 

The fert i l izer level of 100:100:200 kg NPK/ha gave the highest 

yield (315 kg/ha). 

The Xth AlCRPS Workshop suggested to start new NPK tr ia ls 

with 6 treatments at Mudigere and Pampadumpara. Accordingly the 

t r ia l was laid out at Mudigere with graded levels of fert i l izers 

under natural snade using variety Mudigere-1. At Pampadumpara, 

the experiment was laid out with seedlings and observations were 

made on biometric characters and y ie ld . Statistical analysis 

showed that there was no significant difference among the 

treatments. The t r ia l wi l l be relaid out during 1994-95 at 

Pampadumpara using clones of PV-1 as suggested by Xllth Workshop. 

2.5 Micronutrient requirement studies 

(Mudigere end Pampadumpara) 

The experiment was relaid out at Mudigere during 1992 

using Mudigere-1 suckers with seven treatments and four 

replications In an RBD. In the treatment (micronutrients-Boron and 

Molybdenum) were applied one month before panicle init iation. The 

crop stand is satisfactory. This t r ia l was also laid out in 199< at 

Pampadumpara centre. 

2.6 Pest management in cardamom 
a) Screening of cardamom germ plasm for shoot borer 

(Mudigere 1991) 

So far 200 accessions, in the cardamom germ plasm 

collections, were screened for shoot borer damage, out of which 10 

-entries recorded zero damage and four entries less than 5 per cent 

damage. 
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b) Cultur?lD'end chemical control .of* thrips and-'lcap'sulQ-'borer"^ 

(Mudigererend -Pampadtimpalpal). 

Experiment was conducted at Mudigere (1992^'-'/"'l'993) to 

fstudy the "effect a of thrashing alone >and thrashing tccmbiried with 

""insecticidai'sprays (consist'ing' of 10 treatment's'iff*?^3-^rrepl1cations) 

for control of t hnps . ' "Mnsecticidal- spraying was done with 

;ffdiWed''^b^i;'u^-ns^i?JE!iiV3'^01c>tiorif'fc 1^fie^vVes?iYtt-'tffo^ll^^# 

rifi!^G-Gticid63!ap^3ic5,t1on:r''es . wer;Ij^i53^'CdnrbihatlotiHtf ^fTTsectitides and 
^lifeasb'i4D'dSj^a^\m'pi2»idrV2^r^'%'f^i ir:^b'^i'P:^oi'^'il0^^n^^m^ 

A similar triaP''waV laid oirt "at Pt'm'pa^litnpifd"- w îth 10 

treatments (selective threshing and insecticidel application at 

'diffbrent's^1ntervals)i' ' ' "•' Spraying''" of ^'0:06t"' mbnocV'otopVos'' (seven 

sprays) thrashing + sprayings were effective in conTrbllin'g' shoot 

borer infection. Capsule borer infestation was not ver*y severe and 

d id ' not-'/vary among the treatments. In" control and selective 

thrashing'-treatrnqnts, 60 per'cent* of th"e capsules'^were"'='ihYdcted by 

thripsrir"^':^ "•"• ' " ."3^ ' ..^'i'O'^- bâ / T-J" n 

c) Determination of number of sprays for thrips'^control 2>^> -̂ — 

(riudigere - 1991) 

• - Another t r ia l was conducted to develop suitab'Ve spraying 

schedule for thnps and capsule borer of cardamom* The 

•C5<pGrJimentD>coit$istedT*^^^ofo-ifiv'6" freat^ncnts'' ^ aVftf' ̂ foiir replications 

:sprayinglo ifai'P'tiow'y^)^^ b'̂ morf<JfcVotopiibs^ '̂'aht'̂ -'̂  with 

Phos .̂i6r5G5^OV05%)>.̂ ^WH6 %t"a^^re\'bal6b^'^ri^J^''Ji##feffiP^^^^^^ 

between six sprays ''(fnbnth'ly'' once)' commencing' frcrn' ApVil at 

monthly intervals and three sprays (Apr i l , June and August), 

suggesting''the latter as better and"'economical. 

d) Estimation cf loss due to cardamom shoot borer 

(Mudigere 1991) 

Studies on the' incidence of shoot borer (in all the three 

types of cerdcr#m ^ v iz . , Mysore, Malabar and Vazhukka) on y ie ld , 
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sucker end penicic production reveeled significant yield reduction 

in damaged shoots. However, there was no difference between 

healthy and damaged sheets with regard to production of new 

suckers c.nd panicles. 

e) Effect of neerr. and pcngamie cake application on thrips control 

(Mudigere) 

Preliminary studies on the effect of neem, pongamia oil 

cakes in comparison with insecticides, for their usefulness in 

controlling thrips and capsules borer, revealed non-significant 

difference between oil cakes and insecticides. Neem cake applied 

clump ob'served numerically lower thrips damage'but next only to 

Monocrotophos. However, there was no statistical diffei^ence 

between the two. 

f ) Bio^ecology of natural enemies of major pests of cardfimotii 

(Mijdigere) 

Documentation of natural enemies of 'cardamom thrips and 

shoot and capsule' borer initiated in 1992 is under" progress at 

Kudigere. 

2.7 Screening for katte disease resistance, evolving control measures 

against clump rot 

(Muditjere) 

Suspected' katte tolerant/escape clutnp's have been marked 

arntl'Ve'under scrutiny and evaluation. 

2.8 Nursery disease control in cardamom 

a) Clonal control of leaf spot in c&rdamom nursery 

b) Biological control of deirping off disease of cardamom 

c) Nemat<ycf6 disease management in nursery 

The experiment wil l be taken up. during 1994-95 at 

Mudigere. 



LARGE CARDAMOM 

3.1 Gormplcsm collecticn, description end cvclu?ticn 

(Gengtclc) 

Thirty four ger/nplesrr collections in L?rge Cei'damcm drc 

rraiptaincd and evelujted at the Centre. 

3.2 Identifying tolerant types to the two virus diseases end evolving 

control measures 

(Gangtok) 

The commercial cultivers/varieties v iz . , Golsey, Ramsey, 

Rarrla and Sawney planted (500 seedlings each) in 1988 et ICAR 

Farm, Tedcng were evaluated. The seedlings were screened against 

the two virus diseases v iz . , "Fcorkey" and Chirkey under natural 

conditions. The disease incidence and the number of clumps 

affected in each yeer (1988-93) ere presented in Table 6. In 1993 

cut of the 350 clump cf Golsey seven clumps were affected with 

Chirkey and 8 with Focrkey. In Ramsey cut cf 85 clumps 10 

clumps were affected with Chirkey and 6 with Fcorkey. In Sawney 

out of 348 clumps 60 were effected with Chirkey ertd 38 with 

Fcorkey. In Ramla cut of 390 clumps A6 were affected with 

Chirkey and 33 with Foorkey. In general an increase in the 

incidence of both the diseases ere observed. Among the varieties 

Golsey may be preferred to grow in endemic areas. 
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4.1 Geritiplasm. cjollection, description end evaluation 

(Pottangi & Sclsn) 

At Pottangi, out of the 147 accessions collected so far , 140 

were evaluated. During 1993-94 Ac-.No.20-17 was the top yielder 

(8.025 kg/3M^). The 132 collection made at Solan centre were 

evaluated, and maximum yield was obtained with BDJf?-1267 (4.90 

kg/3M^ plot) . 

Hundred and th i r ty two germ plasm accessions were screened 

against rhizome rot at Solan. The incidence of rhizome rot varied 

from 4 to 32%. 

4.2 Init ial evaluation t r ia l (lET) 

(Pottangi & Solan) 

Sixteen promising entries were evaluated under lET at 

Pottangi. Highest fresh rhizome yield was obtained from V-Eg-2 

(21.70 t/he) followed by V^S^-8 (21.05 t/ha) in the second year of 

the t r i a l . 

On the basis of the performance of germplasm evaluation, 

14 top yielding collections at Sclan were evaluated in lET. None 

gave sighific*ant,«difference for y ie ld . However, S6-710, SK?. and 

W. Local,were comparatively high yielders. 

4.3 Comparative yield t r ia l (CYT) 

(Pottangi & Solan) 

Six cultures were evaluated in the CYT at Pottangi. 

Highest fres'h rhizome yield was recorded in V-.Eg-2 (15.65 t/ha) 

followed by Jugijan (14.20 t /ha) . 

At Solan six collections were studied under CYT. None 

recorded significant difference for y ie ld . However SG-696 and SG-

689 showed comparatively higher y ie ld . 

http://Ac-.No
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4.4 MuUilccetion trifel (MLT Scries-III 1991) 
(Pottangi & Solan) 

Ten promising cultures were, evaluated in the KLT 1991 
Series-Ill for the third year at Pottangi. Maximum fresh yields 
vi'^rc recorded in SG-574 followed by V^S -̂7 (Table 7). 

Table 7 Fresh rhizome yield of ginger tultivars in MLT (for 3 years) 

SI. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9 . , 

10. 

Cultivars 

Surevi 

v^s,-? 

V iV^ 

V^S^-2 
1 

Suprabhe 

S-547 

Maren 

i^ajgarh local 

S-666 

S-546 

CD at 5% 

1991-92 

1.743 

1.966 

2.346 

1.735 

1.638 

2.235 

1.491 

2.424 

2.305 

3.113 

N.S 

1992-93 

4.945 

6.135 

4.44T 

8.054 

6.430 

9.382 

5.890 

7.010 

6.244 

5.078 

N.S 
1 

1993-94 

7.357 

9.212 

8.972 

7.282 

6.456 

7.638 

6.109 

7.606 

7.752 

7.998 

N.S 

Mean 
yield , 
(kg/^M^) 

4.68 

5.77 

5.25 

5.6^ 

4.84 

6.42 

4.50 

5.68 

5.44 

5.40 

Projected 
(t/ha) 

,11.7 

14.4 

13.1 

14.2 

i 2 . 1 

16.0 

11.2 

14.2 

13.6 

13.5 

The MLT 1991 was continued at Solan with 10 entries. The 
entries from Solan centre showed • comparatively high yield than 
Maran and other varieties from Pottangi'. 

4,5 NPK trial in ginger 
(Pottangi) 

The NPK trial ' was conducted for the 4th year in a B̂D 
with six treatments. It was found from the pooled data that 
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application of N^25' ^100' "̂ 100 ^^1^^ recorded highest yield (14.35 

t/ha) followed by N̂ g P^Q K^Q kg/ha (13.34 t/ha). ' Maximum 

benefit^ was obtained by these treatments. 

4.6 Evo^lving control hieasures (including seed treatment) against rhizome 

rot disease (Solan) 

This t r ia l was started in 1987 to evaluate the effect cf 

seed treatment with f ive different fungicides and their combinations 

(9 treatments) plus Phorate as soil application in reducing the 

incidence cf rhizome rot . Seed rhizomes were treated with 

fungicide as pre-sowing seed dip treatment for 60 min., Phorate 

was applied to soil P 10 kg ha at the time of bed preparation. 

The data presented in Table 8 confirmed that ginger seed treatment 

before sowing in a combination of Indofil M-45 (0,25%) and Bavistin 
-1 (0.1%) plus Phorate as soil application (10 kg ha ) was the best 

and superior over other treatments in managing rhizome rot . 

Table 8 Effect of seed treatments on the control of rhizome rot (1993) 

Treatment 

Bavistin 

Indofil M-45 

Indofil M-45 
4, 

Bavistin 

Blitox-50 

Captan 

/Ridomil MZ 

Phorate 

Phorate 
+ 

Indofil M-'45 
J, 

Bavistin 

Control 

C one. 

(0.1%) 

(0.25%) 

(0.25%) 

(0.1%) 

(0.3%) 

(0.25%) 

(0.4%) 

(10kg ha' 

(10kg ha" 
+ 

(0.25%) 
4. 

(0.1%) 

Germination 
(%) 

84.0 

84.6 

84.3 

73.6 

91.6 

72.3 

'^)71.6 

89.0 

62.3 

Disease 
incidence 
(%) 

11.0 

12.0 

5.3 

14.3 

8.0 

12.6 

13.3 

2.3 

20.0 

Yield 9 
(kg/3M'^) 

5.55 

4.75 

6.00 

4.47 

5.50 

5.40 

3.50 

6.50 

3.40 
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4.7 Evaluation of germplasrr for quality characters 

(Solan) 

Thirty collections of ginger were analysed for different 

equality' characters. The essential o i l , olecresin and dry matter 

content were maximum in SG-673 (2.5%), SG-675 (8.9%) and 

Bhoisnshi (22.0 %) respectively. 



c 

TU^lMEillC 

1 CGrrr.plasir cc l lcc t ion, descript icn end GVc1u?ticr; 

(Pottcngi, k l e n & 0?gti?l) 

At Pcttenci, cut cf 1P7 accossicns, 163 were GV3lu?ted. 

These ipc l ide V 3 types cf Curcume 2£Poe, 17 cf £ ^ ercmatica ard 

three cf C. air^edc. Curinq the yeer 1993, Rorcc oeve the hiqhcst 

y ie ld ( V kg/Sir } , arr-cng C_. longc-, Haridagi'Oa (7.88 kg/3ir ) cmcng 

C. ercrreticf end CAh'3 (12,73 kg/ir*^) err.crg C. arrcdcc 

At Srler cut cf 18f ccllecticns rraintained cbservations en 

varicus characters were reccrded and studied the perfcrrrance cf 

16^ ccl lect icns. The protr'ising ccllecticns were ident i f ied with 

respect to di f ferent characters studied. 

The gcrrrplasir ccl lect icn at Oagtial was increased to 188. 

The ccllecticns cvclurted showed wide variat ion f c r grcwth and 

ether eherecters. 

5.2 In i t ia l c-valuaticn t r i a l .(lET) 

(Pcttangi, Sclen ? Jact ial) 

Fifteen each cf preir isinc entries cf Icnc duration types 

(m.-'turity period irore then 2CC days) and shcrt duration group 

(less than 2CC days) were screened at Pcttangi shewed signif icant 

y ie ld dif ference. Sigr i f icant ly highest fresh rhizome y ie ld was 

otserved repeatedly by PTS-'SS (27.^6 t / hs ) fc l lcwed t y PTS-22 

(2^.63 t/ 'ha) during the current ycer under-the lone duration croup 

and PTS-15 (19.27 t /ha) under shcrt durstior group. 

Fifteen high y ie ld ing ccllecticns were shcrt l is ted from the 

germplasrr (1992) and i^cre tested under lET in 1993 at Selan. Two 

ccllecticns v i z . , Kandel Local and ST-77 signi f icant ly out y ielded 

the chock (ST-3). 

At J rg t i a l , seven each cf long and short duration types and 

i r tc rnod ic te types, were evaluated fc r growth end y ie ld characters 

tc ident i fy high y ie ld ing t>pes suitable fc r North Telengana zone. 
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During 1993 highest yield under long duration was obtained in 

Ethemukkula (5.1 kg/3m ) followed by Armoor end Duggirela (3.7 
? 2 

kg/3rr ). Among intcrmedietc type CLI-317 (7.4 kg/3m ) followed 

by CLI-390 (6.8 kg/3rr^) end under short duration type PCT-13 (4.2 

kg/m^) fcllowcd by PCT-V, h PCT-IC (3.3 kg/3ir,^) were superior. 

6.3 Cotnparetive yield t r ia l (CYT) 

(Pottangi Z Solan) 

Six promising cultivars (with ^oma as check) were laid out 

under CYT at Pottangi. PTS-19 (13.84 t/ha) followed by PTS-62 

(18.62 t/he) gave highest fresh rhizome yield during the period 

under report. 

The CYT ^aid^out 'at Solan (1993), with six top yielding 

collections from lET, four collections v iz . , ST-154, ST-831, ST-247 

and ST-148 gave significantly higher yield of 6699 kg/he, 7653 

kg/he, 7308 kg/ha, 6618 kg/ha respectively over the check ST-3 

(4567 kg/ha). 

5.4 Multilocation t r ia l (MLT-1991 Series I I I) 

(Pottangi, Solan, Jagtial & Guntur) 

The MLT 1991 Scries I I I with 13 high yielding cultivars 

was started at Pcttangi end Solan during 1991-92. The three years 

results at Pottangi showed significance for yield in all the three 

years. It is evident frctn the pooled data (three years) presented 

in Table 9 that PTS-19 is promising which gave a prdjected yield 

of 23.28 t /ha. 

Table 9 Yield performance of Turmeric under MLT* at Pottangi 

SI. 
No. 

1. 

2. 

3. 

Cultivars 

PTS-19 

PTS-38 

Arnoor 

1991-92 

8.285 

8.158 

7.626 

1992-93 

9.874 

9.486 

8.471 

1993-94 

9.774 

9.226 

5.105 

Keen 
yield p 
(kg/3m'^) 

9.31 

9.19 

7.07 

Projected 
yield 
(t/ha) 

23.28 

22.97 

17.67 
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5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

TC-2 
BSiR'1 

PTS~5 

*̂ CMA 

SU^AMA 

TC-4 

ST~51C 

VK-70 

ST-365 

Dugir?1a 

7.456 
7.288 

6.801 

•6.580 

6.576 

6.170 

3.345 

2.320 

2.149 

-

8.613 
8.194 

9.386 

8.313 

6.760 

9.881 

5.050 

3.996 

4.032 

3.905 

8.397 
9.974 

10.817 

7.320 

9.658 

7.772 

9.609 

7.931 

7.638 

8.558 

8.15 
8. ̂ '9 

9.00 

7.40 

7.66 

7.94 

6.00 

4.75 

4.61 

6.23 

20.39 
21.21 

22.50 

18.51 

19.15 

19.85 

15.00 

11.87 

11.52 

15.58 

CD St 5% 1.680 3.464 2.457 2.54 6.35 

*MLt Series" I I I 1$$1 

At Sclan frcm the three years pooled date, none of the 

varieties shewed significant difference for yield/plsnt ever the 

check (ST-3). However, ST-51C, ST-365, PTS-9, PTS-38, VK-70 and 

ST-3 performed better than the check (^^oir.e). This MLT is closed 

as per the decision of AIC^̂ PS Workshop (Trichur). 

At Oegtial, the f'iLT (1991) was l.iid out with 12 cultures 

for the second yc?.r. During 1993 the highest yield was in 

Duggirala (7.9 kg/3m^) followed by PTS-19 (7.3 kg/3ir^) and PTS-24 

(6.87 kg/3iT!'^). The new îLT wil l be laid out at Guntur. 

5.5 Quality evaluation of germplasm collection/varieties 

(Solan) 

The samples of 64 collections of Turmeric (1992-93) were 

analysed for quality attributes. The highest amount of curcumin 

was recorded in PCT-14 (whole rhizomes) with a value 5.67^ 

followed by PCT-13 (5.35%). The comparative study revealed the 

maximum curcumin in mother rhizomes and the secondary fingers 

accumulated the lowest emcunt of curcumin. Maximum oleoresin 

content was found in PCT-13 i^'l.8Q%) followed by PCT-14 (11.56) 

and ST--330 (10.805!^). ST-345 recorded the highest amount cf 

essential oil (6.13%) while the 6ry matter yield was maximum in 

ST-365 (24.26^). 



Tî EE SPICES 

6.1 Germplesrr collecticn, cons^rvetich end cataloguing cf Tree Spices -

Clove, Nutmeg t> Cinnencn 

(Yerceud t Pechiperai) 

The survey undertskcn by the Yercaud centre identified 13 

elite clove trees frcir cicve growing trrcts of T?rr,il Vridu. The 

selected elite lines were multiplied end seedlings kept rctdy for 

planting. In nutmeg, 15 elite high yielding trees heve been 

identif ied. Grafting was adopted *to get the true progenies for 

further -evaluation. Two cinnamon cv. v iz . , Cinnamon vcrum and 

C. cassia ere maintained et Yercaud. 

The Pcchiparai centre ccllected 18 high yielding clove 

accessions (11 types from N̂ CS Calicut and seven types frcm 

Kanyakumari distr ict) and are under observation. In nutmeg four 

elite types were collected from N̂RCŜ  one from Horticulture farm, 

Ccurtellam ?rd seven'frcm adjoining estates. Twelve hiah yielding 

desirable type of cinnamon ar*e ur>Ser' evaluaticn which include nine 

types from HRCS and remaining collepted'from K^hyakumferi d ist r ic t . 

5.2 Multilocetion t r io l in Clcve 

(Yercaud g Pechiperai) 

An MLT with f ive elite selections with Kallar local as 

check laid cut in 1992 (with eight plants per treatment) is 

maintained at Yercaud. The plants ere under vegetative growth 

phfe's'e and observation on growth parameters v iz . , plant height, 

nuntber cf branches dre recorded at monthly intervals. The t r ia l 

with f ive elite lines laid out in 1991 at Pcchiparai is maintained. 

Observaticns on growth performance are continued. 

6.3 Kultilocation t r ia l in Cinraircn 

(Yercaud, Amtalevayel, Thediyankudisai i Pcchiparai) 

The MLT with f ive elite lines in cinnamon laid out at all 

the four centres with 12 plants per treatment during 1992 is 

maintained. The entries are under vegetative phase, end growth 
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peratrc-ters v iz . , height, number cf branches end leaves length, 

stern girth etc. aretrecorded at rodnthlv intervals. 

6.^ Vegetative, prcpagation in N'utmeg & Clove 

(Yerceud & Pechiparei) 

The experiment usin̂ q non-precured crthotrophic and semi 

herd wood scions of nutmeg ere in progress at Yercaud. The root 

stocks et different stages of growth v iz . , epicctyl stage, two, four 

and six leaved stages were used for grafting work. The percentage 

of success is above 50% in two leaved s^ago. Seeds of clove & 

nutmeg were sown end observations are progressing at Pechiparei 

end preparation for the propagation t r ia l is over. Experiment wil l 

bo tal̂ ên up shortly. 

6.5 Drip irrigation in clove & nutmeg 

(Yercaud) 

Clove seedlings and /grafts of nutmeg planted in July 1992 

was installed with drip Mrrigattcn system during March j,1S93. The 

treatments fi;:ed (for the pre-bearing age) Was imposed as follows 

Ph^sc 7.! 1; (prehearing age up to 8th year) 

T-j - Dripping of 2 I t weter/day/plent during dry months 

T2 - Dripping of 4 It weter/day/pTant during dry months 

T^ - Dripping of 6 It water/day/plant during dry months 

T̂ , - Dripping of 8 I t watcr/day/plant during dry months 

g - Providing 8 I t of water''by water^nig once in a week/plant 

during dry months (control) 

The treatment for Phese-II bearing age (after 8th year) 

wil l be fixed based on the growth end response to the above drip 

irr igat ion. 



^9 

The f i rs t yesr observation on vegetative growth psremeters 

after installation of drip system was rGccrded in clove and nutmeg. 

New flushes was observed especially in clove and nutmeg. 

Sprouting of new branches has been init iated. 

6.6 Biofertilizer t r ia l in tree spices - Clove & Nutmeg 

(Yercaud) 

A bioferti l izer t r ia l with the following five treatments was 

laid out in clove I nutmeg at Yercaud centre. 

T^ - Control (50 kg FYM + 5 kg Bcnemeal) 

T^ - 100 kg FYK + ÔOg N, 350g P and 1200g K per tree/year 

^3 " ^2 ^ ^^S ^" ^^^^ ^^ Azospirillum and Phosphobacteria 

T, - 75% of Tp + 50g each of Azospirillum and Phosphobacteria 

per tree per year 

Tg - 50% of Tp + 50g each of Azospirillum and Phosphobacteria 

The observation on growth attributes of the respective 

crops showed that treatment T^ with biofertil izers v iz . , 

Azospirillum and Phosphobacteria gave maximum increase in stem 

gi r th . 



CORlkHDER 

7.1 Germplesm collection, maintenance and evaluation 

(Jobner, deguden, Guntur*, Coimbatore, Hisar & Dholi) 

The Jobner centre made 60 new collections during 1993-94. 

The Centre also received one hundred and seventy f ive collection 

(137 Indigenous and 38 exotic) from other centres and -Project 

Coordinator, thus making the total collection to 683 (578 indigenous 

and 105 exotic). In the evaluation of 97 accessions, UD-118, UD-

158, UD-174 and UD-262 were better in yield compared to both the 

checks v iz . , RCr-Al and UD-20. Thirty three coriander germ plasm 

entries wore screened at Jobner against stem gall disease caused by 

Protomyces macrosporus. Screening was undertaken at farmers' 

f ield but disease did not appear and hence date was not be 

recorded. Out of A5 entries screened against root knot nematode 

(K. incognita) in pots, variety UD-20 & UD-21 were found resistant 

whereas others were found moderately resistant to highly 

susceptible. 

Hundred and ten germplasm accessions were collected by 

Guntur centre in collaboration with " NBPG^ thus increasing the 

collection to 230 in coriander. The existing 120 accessions were 

evaluated for vegetative growth, yield and yield attributes. Among 

the accessions* Uppalapadu-2 gave the highest yield of 1050 kg/ha 

followed by P-2, ATP-77, UD-370 and ATP-120 which gave yield of 

1025, 1017, 975 and 976 kg/ha respectively. 

The Coimbatore centre made 243 new additions during 1993-

94 making the total accessions to 372. The entries in the lET and 

CYT were screened under f ield conditions for the incidence of wi l t . 

Ace.S.496, 405 and 806 in lET and DH-20, DH-5 of CYT showed 

lesser incidence of wi l t . 

The Jagudan centre holds a total of 518 (468 indigenous and 

50 exotic) germplesm. collection. Based on genetic diversity 143 

accessions having variabi l i ty was identified and maintained. 

Thirteen new exotic entries were screened against powdery mildew 

at Jagudan. .The data revealed that PDI value [per cent disease 
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incidence) varied from ^2 to 85 ^er^CGnt. None of the entry was 

found reslstdnt or tolerant tcpoV-'dery mildew. 

The 30 exist ing collections ere being maintained by the 

Hissr centre. 

7.2 In i t ia l Evaluation Tr ia l 

(Jagudan, Gu .tur, Hisar, Dhcri & Coimbato-e) 

The lET, witn 10 promising selections from gcrmplasm, was 

conducted ac Guntur with Gcdhsna as check. Among the entries 

KlV-11 Ttcor6ee) sigu'i'riccin'tiy "ni'B'Ti'C;̂ '̂ ' .y'l^'n!' ibw^ti-g ^'h'hl-'h'^. 

Nine entr ies, selectea f^om germ pi asm, were tested for the 

f i r s t year at Oagudsn wi th Gujai^a't Coriandor-2 as a check. The 

y ie ld dl+^cre.icG were s ig i i f i cant among the entries and entry JCo-58 

gave mexinum' y ie ld (15-7^ Q/ha)-

Eleven (ii.trjes hero lesi^c^ at Coimbatore in comparison with 

Co-2 (check) . Al l entries e;<cept l ine 745 registered the same 

y ie ld of Co-2 (203.3 kg/p io t>. 

Nine entries including l^cal check is under lET at Hisar. 

7.3 Kult i local lon t r i a l s 

a) MLT 1989 Series I 

(Jobner, Oa^udan & Hisar) 

The MLT 1989 Series-I with 13 entries v i z . , UD-435, UD-

436 (from ;^ejaslhan), CS-695, CS-287 and CS-335 (from Tamil 

Nadu), JCo-81, JCo-126 and JCO-147 (from Gujarat), DH-5 & DH-26 

(from haryana), CS-15 and ATP-82 (from Andhra Pradesh) was la id 

out under irr ln.^tc' l condition ac Jobner along with local check ;?Cr-

4 1 . Observations were record?- for morphological y ie ld and y ie ld 

contributing characters. The de'cs fi'om the entries tested at Jobner 

indicateo wide range of var is i^ i l l t y for all ^characters studied 

except unibels/p'iant and volat i le oi l content during the yczr 1992-

followed by ,^Cr-41 (7.91 Q/i.a), UD-435 (7.84 Q/ha), DH-26 (7.55 

Q/ha) and J.CO"147 (7.01 Q/ha), The mean performance of 
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varieties evaluated (10 entries) over 1990-91 to 92-93 revealed 

superiority of ;^Cr-41 (8.59 Q/ha), closely followed by DH-26 (8.06 

Q/ha), DH-5 (8.5 Q/ha), J.Co-1^7 (7.85 Q/he) and UD-^35 (7.03 

Q/ha). 

In the MLT 1989 Series-I, the pooled analysis of the 

entries evaluated at Jegudsn for four years (1989-90 to 1992-93) 

showed significant difference among the entries for y ie ld , but none 

of the entry gave significantly higher yield than the control. 

HCwever, entry J.Co-126 recorded 12.11% increased yield (1324 

kg/he) then the control Guj. Cori-2 (1182 kg/ha). 

The MLT 1989 Series-I with 13 entries from different 

centres laid out at Hisar for four years (1989-90 to 92-93). On 

the basis of average yield of four years, DH-5 recorded the 

highest yield of 21.3 Q/ha which was 35.7?^ increase over check 

followed by UD-'̂ 35 and GC-2. 

the 'State Varietal Tr ia l ' were conducted at two locations 

v i z . , Digg-Tonk and Bcrkhere-Kota under irrigated as well as 

rainfed conditions by Jobner Centre. In the t r i a l , conducted with 

six entries, under irrigated condition, UD-1 recorded maximum grain 

yield of 18.45 Q/ha, closely followed by UO-21 (15.95 Q/ha), UD-

435 (13.94' Q/ha) and local chock (11.95 Q/ha)' while iRCr-41 

recorded the lowest yield (11.18 Q/ha). Mean performange of 

entries evaluated over 1991-92 and 92-93 under irrigated ccnditibns 

indicated the superior performance of UD-21 producing 11.98 Q/ha 

followed by UD-435 (9.68 Q/ha) while RCr-^ recorded lowest grain 

yield of 8.27 Q/ha. The t r ia l .comprised of seven entries under 

rainfed conditions (limited moisture) including CS-6, CS-4 and CS-2 

from Rajasthan, CS-6 produced maximum grain yield of 10.06 0/ha, 

closely followed by CS-4 (9.10 Q/ha), CS-2 (8.19 Q/he) end UD-20 

(7.49 Q/ha). In the mean performance cf over 1991-92 and '92-93, 

CS-6 maintained the superiority producing 12.10 Q/ha followed by 

CS'2 (10.28 Q/ha), CS-4 (9.18 Q/ha) end UD-436 (8.26 Q/ha) while 

local check recorded lowest yield of 6.52 Q/he. 
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b) MLT 1993 - Series I I 

(Jaguden, Jcbner, Coimbetore, ,GunUir, Hiser & Dholi) 

The MLT-19S3 series-Il was 'laid out at Jegudan with 11 

entries v iz . , Co-^62 and Co-964 (Tamil Nadu), ATP-77 end ATP-102 

(Andhra Pradesh), DH-36 and DH-38 (Haryena), JCo-6 î md JCo-123 

(Gujarat), UD-^^6 end UD-^47 (.Rajasthan) along with JCo-1 as 

check. The yield and yield contributing ^characters recorded. 

Entry JCo-123 end Co-964 gave significantly higher yield (16.53 

Q/ha) which is 18.58% higher than the control. 

In the MLTv 1"̂  entries were tested at Coimbatore. The 

entries differed significantly for yield potential and two entries 

v iz . , Co-462 and Co-964 have proved to be on par with the check 

Co-3 in their y ie ld . 

At Guntur, in the MLT with 11 entries, from different 

Coordinating Centres, ATP-77' recorded highest yield of 969 kg/ha 

(during 1993-94), which is significantly superior over check 

Sedhana (767 kg/ha). 

The t r ia l has" to be laid out at Jobneh, Hisar* and Dholi 

centres during 1993-94. 

7.4 Mutaticn breeding in coriander 

(Jobner and Coimbatore) 

Nine selected mutant lines, advanced from gemma induced 

populations, was tested at Coimbatore with Co-2 as check for yield 

and yield attributes. The mutant line 29/1 recorded more yield 

than check however, statistical analysis indicated that mutants did 

not differ significantly for any of the traits studies. 

At Jobner th i r ty eight (twenty ŝeven M,, eight M̂  and 

three Mc) progenies derived from different doses of gama radiations 

(5, 10, 15, 20 k r ) , when evaluated revealed that three progenies 

had earliness in flowering and 21 progenies produced higher grain 

yield as compared to untreated control (UD-2G). Promising 

progenies with high yield potential identified were 5 k r - 1 , 5 kr-

10, 20 kr-5 whereas 20 kr-28-4, 5kr-9 and 5 kr-17 gave earliness 
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in flowering. Mean performance over the years 199t-92 and 92-93 

indicated that progeny 5k r -1 , 20 kr-5 and 10 kr-15 were superior 

with respect to yield potential as well as earliness, while 5 kr-9 

was early in flowering. 

7.5 Studies on wilt disease management oi coriander 

(Coimbatore) 

Studies with the use of organic amendments in the 

management of coriander wilt disease at Coimbatore revealed that 

application of neem cake @ 150 kg/ha the most effective which gave 

only 4.8% wilt incidence. Seed treatment plus soil drenching with 

0.1% Bavistin was found to be the next best (5.2% incidence) during 

the studies in Kharif and ^abi seasons of 1992 and 93 (fable 10). 

Table 10 Effect of organic amendments on control of wilt in Coriander 

ct Coimbatore 

Treatment 
Kharif 

1992 

Seed treatment + 
soil drenching 5.2 
with Carbendazim 

FYM 

Poultry manure 

Neem cake 

Leaf mulch 

Soil drenching 
with 
Carbendazim 

Control 

CD (5%) 

14.4 

10.6 

4.8 

18.2 

17.8 

36.8 

4.2 

Wilt • 

^abi 
1992 

4.1 

12.8 

9.4 

3.2 

12.3 

8.2 

25.4 

4.8 

Four bioccntrol 

Coriander wilt disease at 

incidence (%) 

Kharif *^abi 
1993 1993 

5.2 5.6 

16.8 10.2 

10.7 8.4 

4.8 4.8 

14.6 14.8 

9.8 16.9 

32.8 24.3 

NS 8.6 

Yield (kg/ha) 

Khar-if 
1992 

424 

385 

424 

438 

318 

364 

152 

31.8 

agents viare tested for 

Coimbatore. The use of 

flabi 
1992 

380 

327 

300 

292 

280 

260 

132 

24.3 

the 

T. vi 

Rdbi 
1993 

*380 

418 

395 

482 

360 

410 

200 

57.6 

control of 

r ide, as a 

means of biological management of wilt disease, has brought down 



the incidence of wilt and increesed the yield which is evident from the 

table 11. The studies reccmmended 'application cf Jj_ viridc for 

the management of wilt in coriander.' 

Table 11 Effect of seed treatment on wilt incidence in coriander 

at Coimbetore (1992-93-and 1993-9^) 

Treatment 
Wilt incidence(?^) Yield (kg/ha) 

Rabi 
1992 

11.4 

6.3 

12.3 

14.8 

29.5 

14.2 

28.9 

^abi 
1993 

13.4 

8.1 

10.2 

18.4 

19.5 

16.3 

32.2 

(Rabi 
1992 

307 

356 

300 

290 

172 

285 

168 

î abi 
1993 

485 

525 

527 

380 

375 

490 

260 

Seed treatment ^ soil drenching 

with Cerbendazim 

Seed pelleting in T_̂  viride 

Seed pelleting with 7^ harzianum 

Seed pelleting with B_̂  subtilis 

Seed pelleting with P_̂  flourescens 

Seed pelleting with Cerbendazim 0.1% 

Control 

CD at 5% 5.8 3.8 26.4 22.0 

7,6 ^Response of coriander to weed management 
(Jobper) 

The coriander weed management experiment using four 

herbicides v iz . , pre-emergent oxyfluorfen, metolachlor and 

pendimethalin and preplant f luchloral in, each at two rates - and 

the lower dose of herbicide was supplemented with hand weeding 

once at 50 DAS, unweeded control, hand weeding once (25 DAS) and 

twice (25 and 50 DAS) and weed free (kept through out the crop 

season) comprising of 16 treatments conducted for two years (1991-

92 and 19'92-93) at Jobner. The t r ia l was conducted with UD-20 at 

a seed rate of 12 kg/ha in lines spaced at 30 cm apart following 

the recommended package of practice. The second years 

•experimental date revealed that al l the weed control measures 

significantly reduced> the weed (dry matter production) at all the 



four stages of crop growth,, compared to the iinweecled control. 

Among the herbicidsi creatmentSi, minimum weed dry matter of 0.6 

end 1.8^ Q/ha was recoi'dcd under pendimethelin (? 1̂ 5 kg/ha G" 25 

and 30 DAS and 0.40 and 1 A?. Q/ha under pendimethalin @ 1.0 

kg/he, sup;:leirented vritii hard weeding once at 75 DAS and at 

harvest rG?pcctiv'^ly. The data further recorded that weed control 

treatiTiCrnts had significcnt effect on crop growth, yield and yield 

ofi-ributcs viz.; umbensts/unbel and harvest index. Significant 

increase i". biological yield under all the weed control measures 

edcp;2d '̂ ,;cc-pt application of metolachlor alone. Hand weeding 

tv;!j,: and Per.d-'TethaVin g 1.0 kg/ha recorded maximum biological 

yield (3?.5 0/ha) and straw yield (27.35 Q/ha) respectively. The 

vK-cd fr-jo p'ct'-. cave sigrrlficantly higher seed yield (11.74- Q/ha) 

over cth2r tr-^gtmencs except OxyfluCi'i'etr and Pendimethelin both 

ni'ppl.-'jî -'tG'O \;''t'A r.am 'i^oKing once. The highest net "profit of 

Rs.'il/\72/'hc v/ir-.h B:C racio cf 4.34 was recorded for weed f ree 

tre..''':ii;ent. 

7.7 QueVi:- cvatualion in Coriander 

(Jc!-nei") 

TIIKJ vo^dtiui oil crrlen!; of 13 entries of coriander under 

MLT 1,'ero evoluaued e'̂  Job.ier. TheVe w^s. not much variation in 

wf;c vo'iivuc uii co;icc-n(;s or corianoer seeds of different entries and 

rl rang.̂ d from 0.2 ID 0,^%. the inaxiiDum recorded in- JCo-126 

(0,<;/:} --.cvt by CCo-Sl (0.53^0- The mean volatile oil content of 

difrerc-n: entries (1950-91 to 1992-93) indicated the maximum of 0.4% 

in ,;.Co-ir5 fcllcwed by 0.35% in CS-45. The total yield of 

volatile cil dcpendG upon Lhe total grain yield/ha which was 

hii;hC3i; ir, DH-̂  roilowod by RCr-CT. 

At Joiner r.o oifferenci in cil content was observed in 
different c.-.trics of rcriond'sr frcn Jobner or Jaxjudan centre. The 
coriander sc^ds ucr. l.dving very low volatile oil. content and it ranged 
from 0.2 to C,4%« Tno i-otsl yield of volatile oil was affected as the 
total gr^-n yield M'r-c.p. affcct-id. Thus the weed control measures 
significcntly i'lC^eased the volatile oil yield over weedy check in the 
experiment com|-.r",sed of four herbicides treatments. Pendimethalin at 
1 kg/ha suppl&trcntod with one haî d weeding recorded maximum volatile 
cil yield. 



CUMIN 

8.1 Germplasm" collection, descriptions eveluation end screening against 

diseases 

(Oobner and Jagudan) 

During 1993-94, the entire Gumin growing areas were 

surveyed by Jagudan centre with a view to collect diverse type of 

entries which includes the two hundred and eighty f ive accessions 

(278 indigenous and 7 exotic) maintained at Jagudan centre were 

cr i t ical ly examined and screened for morphological characters and 

yield diversi ty. Based on the diversi ty, 106 entries having 

var iabi l i ty , were shortlisted and made the total entries to 566. 

The entry JC-24 gave maximum yield but was at par with the 

check. Three wilt resistant exotic entries were at par with the 

check.< 

total of 224 (214 indigenous and 10 exotic) accessions 

ned at Jcbner. 

The germplasm entries were screened under f ield condition 

at Jobner. Out of the nine entries evaluated, the mortality due to 

disease incidence was lowest in UC-218 (44.66%) and UC-217 

(45.33%). The grain yields were 1.01 Q/ha and 0.93 Q/ha 

respectively. 

At Jagudan seven exotic ent'ics were tested against 

powdery mildew, wi l t and blight diseases along with Guj. Cumin-1 

and Guj. Cumin-2. The recording of powdery mildew resistance 

couTd not be , made because of unseasonal rainfall at the time of 

flowering. The blight disease appeared and therefore the 

estimation of intensity of powdery mildew could not be recorded. 

Out of the nine entries (including GC-1 and GC-2) three exotic 

entries EC-243375, EC-243373 and EC-232584 showed resistant against 

fusarium wilt in sick plot and all the 8 entries showed 100% blight 

disease incidence at maturity. The disease free cumin plant (10 

nos.) selected from the diseased plot, was further evaluated in 

diseased plot, but none of the lines was found resistant against 

bl ight. 



: 58 : 

8.2 Init ial evaluation tr^e.1 

(Oegudan) 

Ten cunrifi entries (seven exotic and two indigenous) tested 

for the f i r s t ycdr (keeping Guj. Cumin-2 as check) gave significant 

difference among entries for y ie ld . But none of the entries gave 

superior yield than Guj. Cumin-2 (6.11 Q/ha) which was at par 

with all the entries except EC-243373 and EC-2<!3375. 

8.3 Multilocation varietal t r ia l 

MLT-1989 Series-I 

(Jobner, Jagudan I- Hisar) 

The MLT 1989-Series-I, consisted of 8 entries including 3 

from /^ajasthan (UC-216, UC-217 and UC-218) and four from Gujarat 

(JC-9, JC-11, JC-15, JC-147) was tested along with RZ-19 and 

Guj. Cumin-1 ss checks for the th i rd year at Jobner and second 

year at Jagudan centres. During the year 1992-93 significant 

differences was obsei^ved for characters l ike days to flowering, 

umbels/pleht, grains/iimbel, test Weight and grain y ie ld , and entry 

JC-11 recorded higher yield than the check (*RZ-19) et Jobner. 

The mean performance of three years (1990-91 to 1992-93) indicated 

that none of the entries is significantly superior over the check 

(f^Z-19). The entry Rl-^9 gave maximum grain yield of 2.99 Q/ha 

closely followed by JC-147 (2.79 Q/ha), JC-15 (2.38 Q/ha). UC-216 

(2.33 Q/ha) while lowest yield of 2.21 Q/ha was recorded in JC-

11. 

The data on yield and yield attributing characters 

recorded significant difference among the entries for grain yield at 

Jagudan. The maximum yield of 6.87 Q/ha was recorded by an 

entry JC-147 (13.74% higher than the control) which was at par 

with.JC-9, Guj. Cumin-1, UC-216, JC-11 and JC-TS. Based on the 

average of performance of two years, JC-147 gave maximum yield.of 

6.04 Q/ha which was 11.6551!; higher than the control. 

The eight entries were tested in the MLT at Hisar. Due 

to wi l t and blight the plants died end no data could be recorded. 
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8.4 Mutation studies and hybridization programmes in cumin 

(Jagudan) 

Mutation studies was initiated in cumin by the Jagudan 

centre. Seeds of cumin were treated with different doses (30, 40, 

50 and 60 kr) of gamma rays, but none of the M-1 seeds germinated 

even in lower doses. 

Attempts were alst) made to hybridise wilt resistant 

entries with Gujarat Cumin-1 for earliness and dwarfnoss. Flowers 

were pollinated and studies are in progress. 

8.5 Evolving control measures against wilt disdase including crop 

rotation 

(Jobner) 

An experiment consisting of six treatments v iz . , soil 

solarisation, seed dressing with fungicides l ike Captan (0.3%), 

Bavistin (0.1%), Thiram (0.3%) biocontrol agents Trichoderma (0.4%) 

was conducted at Jobner under irrigated condition. The percentage 

of infection was recorded plot wise as percentage of plants wilted 

t i l l maturity of the crop. The studies revealed that Trichoderma 

reduced disease incidence (27.85%) resulting in maximum grain yield 

of 2.3 Q/he followed by Bavistin (34.21%) giving an yield of 2.0 

Q/ha. The previous years study reveeled that seed dressing with 

Bavistin 0.1% consisterttly reduced the cumin wilt incidence and 

hence has been recommended for general adoption. 

An experiment was conducted to study the effect of crop 

rotation on yield and wilt infection of cumin at Jobner centre. The 

9 years crop rotation experimental data at Jobner revealed that , 

three years crop rotation i .e . , cluster bean - cumin - cluster bean 

- wheat - cluster bean - mustard proved to be the best crop 

sequence for cumin with the lowest percentage of wi l t (38.60%) with 

the highest yield of 248.26 kg/ha and the same has been 

recommended for adoption. The next best is four year crop 

rotation i e . , cluster bean - cumin - cluster been - wheat - cluster 

bean - gram - cluster bean - mustard giving 229.40 kg/ha yield and 

38.84% wilt incidence. 
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8.6 Quality evaluation in cumin 

(Jobner) 

The volatile oil content of eight entries of cumin seed, 

tested under MLT were estimated at Jobner. The oil content ranged 

from 3.2 to 4.2%, the highest percent of volatile oil of 4.2 

obtained in JC-15 followed by 3.8 in JC-9. The promising entries 

with respect to volatile oil content are JC-9, JC-15, JC-147 and 

UC-218. The production of volatile oil was calculated and was 

found to , .be ,.maximum in.JC-l-!!? (10.51- L/ha) followed - .by./^Z-19 

(9.17 L/ha) and JC-15 (8.97 L/ha). The entries from Jagudan 

centre were estimated at Jobjier for the content of volatile o i l . 

The content was found to be higher in all the samples of Jobner 

compered to samples obtained from Jacfudan. The oil content ranged 

from 3.4 to 4.2 percent in Jobner samples, while i t ranged from 

3.0 to 3.5% in samples obtained from Jagudan. 



FErlNEL 

9.1 Germplssm collection, description, evaluation and screening against 

diseases 

(Jobner & Jagudan) 

Jobner centre hold^ a total of 139 collections; (131 

indigenous and S'-oxotic) in ifepnel. At Jagudan the available 283 

entries (262 indigenous., and 21 exotic) were screened for 

morphological end yield diversi ty. Based on the genetic diversity 

98 ^entries having, variabi l i ty were shortl isted. A survey was 

conductdd b>< tlxa a^q,iid5-a c<i«atrG with a view to collect diverse 

genotype of fennel during 19^3-94 and another 98 entries were 

collected. 

Exotic fennel entries (19 entries) under natural condition at 

Jagudan were screened against /^amularla blight disease, along with 

Guj. Fenndl, but the disease had not recorded at a l l . 

9.2 Init ial evaluation t r i a l 

(Jagudan) 

Nine exotic entries were tested at Jagudan with Guj. 

Fennel-1 as check during 1993-9^. The yield differences among 

entries were significant, but none gave higher yield than the check 

during the f i r s t ye&r of the t r i a l . 

9.3 Multilocation t r ia l 

MLT-1989 Series-I 

(Jagudan, Jobner & Hisar) 

The MLT 1989-Series-I with 13 entries v iz . , 5 entries from 

;^ajasthan, A from Gujarat and 3 from Haryana keeping Guj. fennel-1 

as check was laid out for the th i rd yesr at Jagudan. The results 

showed significant difference among the entries, though none of the 

entries recorded higher yield than the chdck in 1993-94. However 

the pooled data of three yc&r^ (1991-92 to 1993-94) showed that 

entry JF-66 had higher yield than the control (5.48% higher yield 

than control\ which was at par with Gua. Fennel-1., JF-7K JF-127^ 

UF-131 and JF-132. 
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The t r ia l was laid out during 1992-93 at Jobner for the 
i 

third year (with the 13 entries including a local check). 

Observations were recorded for yield end yield attributing 

characters. The results indicated'..significant difference among 

entries for umbels per plant', grain/umbel, test weight and grain 

yield per plot. Out of 13 entries evaluated, entry JF-66 recorded 

maximum grain yield of 10.43 Q/ha closely followed by UF-131 

(9.53 Q/ha), UF(M)-1 (8.89 Q/ha), UF-90 (8.85 Q/ha) and UF-101 

(8.83 Q/ha) -wh.ile JF-132 produced lowest grain yield'of 5'.'58'Q/ha. 

The mean performance of 10 entries evaluated during 1990-91 to 

1992-93 indicated significant difference among the eiitries evaluated. 

The maximum grain yield is obtained in UF-90 (18.26 Q/ha). 

The trial with 13 entries laid out for the second year at 

Hisar.- The observations recorded gave significant difference for 

all parameters except plent'height. The maximum grain yield (24.6 

Q/ha) was recorded in entry HF-33 followed by JF-132. The mean 

performance of two years also showed the superiority of HF-33 with 

regard to yield (43.93!, increase over local check). 

9;4 Mutation studies and crossing programmes in fennel 

(Jagudan) 

Besides mutation studies, crossing., programmes was also 

initiated at Jagudan in fennel. Seeds, treated with gama rays, did 

not germinate irrespective of the doses of, i ,trre,atments. 

Hybridisation studies were also carried out bet ween-, Guj. Fennel-1 

with three exotic collections viz. , EC-241499, EC-323056 and 'EC-

279042 and the F. seed collected for the evaluation. 

9.5 Response of fennel to weed management 
(Jobner & Hisar) 

The weed control trial comprising 16 treatments consisting 
of 4 herbicides • - Fluchlorelin, Pendlmethalin, Metolachlar • end 
Oxyfluorfen . (each at two concentrations and the lower doze 
supplemented with hand weeding once at 50 DAS) at Jobner revealed 
that ell weed control measures reduced the weed dry matter 
production, recorded at 25, 50, 75 DAS and' at harvest compared to 
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urn^Gded control in all the two years of study. Arrong the 

hcrbicidal treatment, minimum weed dry matter production of 1.09 

and 2.29 Q/ha' at 25 and 50 DAS was recorded with Pendimethalin 

applied at 1.5 kg/ha end 0.4 and 1.67 Q/ha at 75 DAS at harvest 

under Pendimethalin ? 1.0 kg/ha supplemented with hand weeding 

once, which w^s significantly .'different when compared with 

unweeded control at Jobner. Thb ciata further revealed that weed 

control treatment significa'ntly influenced yield and yield 

contributing characters. Maximum net profit cf ^s.S847/ha and B:C 

ratio of 2.14 was recorded under weed free treatment using 

P-endimethalin ^ 1.0 kg/ha, supplemented with hand weeding once 

recording net profit of Rs.BSOS/hd and B:C ratio of 1.90. 

The experiment*at Hisar comprised of four herbicides v iz . , 

Fluchloralin, Pendimethalin, Isoproturon, Oxyfluorfen each at two 

concentrations. The lov^er dose of herbicide was supplemented with 

one hand weeding at 45 days after sowing along with one hand 

weeding, two hand weeding alone, weed free and weedy check 

consisting of 16 treatments. The studies indicated that all 

treatments significantly reduced the weed population and dry weight 

of weed compared to weedy check. In case of weed free treatment, 

the plots were kept weed free throughout the crop season. Among 

the other weed control treatments, minimum dry wt. of weed was 

found in pendimethalin treated plot. 

9.6 Quality evaluation studies 

(Jobner) 

The estimation of volatile oil content of 13 entries of 

fennel tested under CYT ranged from 1.2 to 2.^% at Jobner. The 

maximum volatile oil of 2.1% was found in HF-33 followed by 1.95% 

in HF-39, 1.9% in JF-66 and JF-71. In the pooled analysis (1990-

91 to 1992-93) the maximum content was recorded as 1.5% {HM-39) 

followed by 1.43% (local check), 1.37% (UF-90) and 1.23% (UF-131, 

UF-112 and JF-127). The data also revealed that there was not 

much difference in total volatile oil yield in fennel. 

The volatile oil content of fennel samples obtained from 

Jagudan centre and Jobner centre were estimated. The oil content 

w'S higher in Jobner entries compared to Jagudan samples. It 



: 64 : 

ranged from 1.2 to 2.1% for Jobner while the content ranged from 1.1 to 

1.8 from Jagudan samples. 

The effect of weedicide application and weed control on the 

volatile oil content of fennel in the' experiment comprising four 

herbicides were estimated at Jobner. Some of the weedicides l ike 

Metalochlor and Pendimethalin had not affected the volatile oil 

percentage. However, fluchloralin and oxyfluorfen had affected 

volatile oil content to some extent. The weed control measures 

significantly increased the grain yield over unweeded check. The 

total yield of volatile oil depends on the grain yield which was 

increased by eliminating the weeds whether i t was eliminated by 

hand weeding and or by using weedicides. Weed free fennel 

produced maximum volatile oil yield of 14.44 L/ha which was at 

par with Pendimethalin applied P 1.0 kg/ha supplemented with one 

hand weeding (12.48 L/ha) and two hand weeding (10.83 L/ha). 



FENUGREEK 

10.1 Germ plasm collGction, malntenencc, evaluation and screening against 

diseases 

(Jobner, Jegudan, Coimbatore & Guntur) 

At Jobner centre the germ plasm collection was increased to 

270 (258 indigenous & 12 exotic collections) as a result of 20 new 

collections from Chittogarh distr ict of i^ajasthan and 113 indigenous 

collections received from other centres during 1993-94. Out of f i f t y 

three accessions received from Coimbatore, none was better than 

RV^t'^ with respect to y ie ld . However, 19 accessions showed lower 

incidence of powdery mildew and seven accessions showed low 

incidence of root-rot. 

The germplasm collection rose to 179 at Coimbatore centre 

as a result of enrichment of 53 new accessions during 1993-94. 

Seventy accessions were evaluated at Guntur. Among the 

accessions, UM-117 (1100 kg/ha) followed by Lam Sel.1 (1092 

kg/ha) gave highest yields during 1993-94. 

Jagudan centre holds a total of 185 accessions including two 

exotic accessions. During the yesr, the entries were evaluated and 

cr i t ical ly examined and screened for morphological end yield 

diversity but none was found superior in yield over the control. 

Based on the genetic diversi ty, 40 entries having variabi l i ty were 

retained and others were discarded. 

The entries under lET and CYT were screened at Coimbatore 

against powdery mildew disease. Ace. 464, 113 and 2310 recorded 

only below 5% incidence under CYT and ace. HM-57 showed a 

minimum incidence of 2.8%. 

Exotic entry EC-257566 (Bulgarian) was found resistant 

against powdery mildew disease in the screening of three entries at 

Jagudan under natural condition (Methi EC-257566, Fenugreek 

Australian, Methi local). 
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At Jcbner 28 entries of fenugreek were tested against root 

knot neiTidtode (M. incognita) in potS, ; var iety UM-9, UM-17, UM-18, 

UM-23, UI^-26, UM-27, UiM-32, UM-33, UM-34, Uf',-35, UM-52, UM-70, 

UM-79, UM-8^, UM--H3, W-W, UM-128 & *^Kt-1 were moderately 

resistant. 

10.2 Multi location varietal t r i a l s 

a) MLT 1889-Series-I 

(Jobner, Jagudan, Guntur, Coimbatore & Hisar) 

The MLT with 13 entries (four from rJajasthan, three each 

from Gugaret,'• Tamil Nadu, and Haryana and local check) was 

conducted at Jobner, Jagudan, Guntur, Coimbatore and Hisar centres. 

At Jobner during 1992-93 r a b i , entry UM-127 recorded maxiriium 

grain y ie ld of 11.92 Q/ha fol ldwcd 'by UM-128 (10.31 Q/ha), P;^T-4 

.(9.79 Q/ha), HM-57 (9.72 Q/ha)" \yhfch were 'h igher than the check 

var iety /^Mt-1 (8.96 Q/ha). The performance of var iet ies, 

evaluated ever four years (1989-90 to 92-93), revealed that entries 

d id not d i f fe r s ign i f icant ly . However, maximum grain y ie ld of 

10.60 Q/ha ' was recorded M n )HM-57, closely followed by ((V\t-^ 

(10.^4 Q/ha), P-RT-4 (10.40 Q/he). TG-947 (9.68 Q/he). 

The t r i a l has completed four years at Kis^r.- The mean 

-perforrriance of the entries evaluated in MLT over four years are 

presented in table 12. HM-57 recorded 45% increase y ie ld over 

check which was fol lowed by HM-46 J.Fenu-10 and J.Fen-53. 

The t r i a l running for four years at Jagudan, Coimbatore and 

Guntur Centres (1989-90 to 92-93 was concluded). 

A State Varietal t r i a l , was rcrnning at Jobner with 10 

entries in fenugreek. These entries were tested^ along with two 

local check at Mandcr - Jodhpur. ;?Mt-2 (local check of Mandor) 

produced maximum grain y ie ld of 9.35 Q/ha, closely fol lowed by 

UM-117 (9.16 Q/ha), UM-32 (8.80 Q/ha), ^Mt-1 (8.36 Q/ha), UM-116 

and UM-118 (8.31 Q/he). The performance of entries was evaluated 

for two years (1990-91 & 1991-92). Data showed superior 

performance of /^MM-2 (12.18 Q/ha) fol lowed by UM-128 (11.17 

Q/ha), UM-117 (10.78 Q/haO and /^MM-1 (10.73 Q/ha). 

file:///yhfch
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TftlG 12 Yield performence of fenugreek in the MLT 1989 

at Hisar over four years (1989-90 to 92-93) 

ST. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Name of the entry 

UH-127 

UM-12S 

UM-1?9 

TG-194 

TG~2G8 

TG-W7 

."•Sr ^ 

J.Fcnu-IO 

i!.Fcnu-53 

HM-^6 

HM-57 

P;?T-4 

PEB (ChGC 

CD at S% 
CV % 

k) 

1989-90 

-

-

-

24.7 

22.3 

21.7 

20.5 

24.4 

23.2 

29.5 

30.4 

20.1 

18.5 

6.7 
17,0 

Seed y ie l 

1990-91 

17.^ 

16.1 

19.5 

18.6 

19.4 

17-. 8 

14.3 

21.0 

20.1 

19.5 

21.8 

19.2 

16.5 

2.5 
4.8 

d (q/ha) 

1991-92 

23.0 

19.2 

24.1 

19.5 

21.9 

18.9 

19.8 

22.8 

22.5 

23.2 

28.1 

21.7 

19.7 

3.1 
8.6 

1992-93 

18.3 

20.0 

19.3 

14.9 

17.7 

21.9 

20.2 

23.4 

20.9 

21.7 

25.3 

19.7 

18.0 

5.0 
17.8 

Mean 

19.6 

18.4 

21.0 

19.4 

20.3 

20.1 

18.7 

22.9 

21.7 

23.5 

26.4 

20.2 

18.2 

b) MLT 1S93 - Series-II 

(Guntur, Coimbatore, Jobner i Jagudan) 

The new MLT 1993 with the following nine entries (8 + 

check 1 from different Coordinating centres are under t r ia l in RBD 

e\. G.\'<v, CoimbatorQ, Jobner and Jagudan centres during 1993-94. 

Cr--168 and CF-390 (Tamil Nadu) 

HM-103 and HM-141 (Haryena) 

J.Fenu-145 and J.Fenu-148 (Gujarat) 

Uf';-142 and UM-144 (^ajasthan) 

Kepping one local variety as check 
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The data on yield and yield related characters were 

recorded for the f i rs t year of the 'experiment. Among the nine 

entries none recorded significantly higher yield over check at 

Gunturend Jaguden centres. 

10.3 Evolving varieties resistant to powdery, mildew through mutation 

breeding and crossing programme 

(Oagudan & Jobner) 

Kiutetion studies with gamma irradiation was initiated (1988-

89) in fenugreek (*^Mt-1) at Jobner. Fourty four progenies (31 M̂  

and ^'i Yin progenies) derived froTn 20, 30 snd ,A0 kr tioses of gaTfia 

irradiation evaluated (19S2-93) resulted in isolation of seven 

progenies having low incidence of powdery mildew. And 19 

progenies were better in yield performance as compared to untreated 

control (RMt-1). The promising progenies with high yield potential 

combining with low incidence of powdery mildew were 40 kr-1~4, 40 

kr-1G0-5, 30-kr-2-15, 20 kr-3, 40 kr-3-4 end 40 kr-3-12. 

Mutation studies was initiated at Jaguden and the seeds 

were treated with different doses (30, 40, 50 end 60 kr) of gamma 

rays to create genetic variabi l i ty in fenugreek. Fourty four 

progenies were evaluated in the M̂  generation. The seeds 

germinated in ell treatments but survived up to maturity in 30 kr 

end 40 kr treatments. Plants showing morphological differences in 

M̂  generation v/ere selected. 

Attempts were made to hybridise fenugreek to create 

variabi l i ty and evolving resistance to powdery mildew disease. 

(Reciprocal crosses were made between methi local and Kasuri at 

Jaoudan end 59 F̂  seeds were harvested. 

10.^ Effect of time of sowing and spacing in fenugreek 

(Coimbatore) 

A t r ia l was laid out (1993-94) with, eighteen treatments 

involving combination of six sowing dates end three spacing levels. 

ThG p"\&Til grovith ar̂ d yic'\ci zcnA :J\QM characters. shcv4<id xi-^fftirttncc, 

the yield was high • (283.3g) when the crop was sown in 5th 

November adopting a spacing of 15 x 10 cm. 
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10.5 (RGsponse of fenugreek to vieed management 

(Jobner) 

The experiment was conducted for two years using four 

herbicides v iz . , Oxyfluorfen, metolechlor / pendimethalin (pre-

emergent) and pre-plant fluchloralin each at two levels end the 

lower level was supplemented with one hand weeding once at 50 DAS 

unweeded control, hand weeding one (25 DAS) and twice (25 and 50 

DAS) and ŵ ĉd free .control (16 treatments). ,The dominant weed 

specie's observed in the experimental plot included Chencpodium 

album L\, '&.- m^r^le L. and dthers being Meljlotus alBa, Brassica 

Kabcr snd H<;licitropium, ell ipticum. AH the weed control measures 

significantly reduced the weed dry matter production at al l stages 

of crop growth and. at harvest. ^Results further revealbd that weed 

control treatment significantly i/icV^eased the number of branches and 

pod per plant, harvest index and biological straw and seed yield 

of fenugreek. Weed free fenugreek produced maximum biological 

yield of 51.07 Q/ha closely i'ollowed by hand weeding twice (50.93 

Q/ha) and pendimethalin @ 1.0 kg/ha supplemented with hand 

weeding once (48.66 Q/ha) during the second year of the t r i a l . 

Weed free plots gave maximum seed yield of 17.87 Q/ha which was 

statistically .at par with fluchloralin 0.75 kg/ha and Oxyfluorfen 

0.15' kg/ha both supplemented with hand weeding once (17.13 and 

17.04 Q/ha respectively) and hand weeding twice treatment (16.62 

Q/ha). Maximum net profit of Rs.^7,^38/h^ with B:C ratio of 4.27 

was pbt̂ anC'd under weed free condition followed by hand weeding 

twice and fluchloralin 0.75 kg/hd Supplemented with hand weeding 

once treatments Tr*Gcorded net profit of (Rs.16,365 and 16,130/ha with 

BtC ratio of 4.44 and 4.22 respectively. 

Closed projects 

1. Effect of fert i l izer and seed rate on yield of fenugreek 

(Jobner) 

The experiment consisted of twenty four, treatment 

combinations comprising four seed rates (15, ^2JO, 25 ^ ,30 kg/ha) 

and six combination of N and P (0+0, 20+20, 20+40, 20+60, 40+40, 

40+60) (N and p2Q,c/ha respectiyeli')'. Observation on plant height, 
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branches/plant, pods/plant, pod length, seeds/pod, test weight and 

biological, straw and seed yield were recorded for three years. 

Data revealed that seed rate significantly affect the pods/plant, 

biological straw and seed yield cf fenugreek. The seed rate of 25 

kg/ha gave the highest yield of 11.12 Q/ha of yield. This has 

been recommended for general adoption in the State of ^ajasthan. 

Maximum net profit of fis.7980/ha and E:C ratio of 2.25 was also 

observed under 25 kg/ha seed rate. 

Similarly, the levels cf fertilizer also significantly affected 

the production of branches/plant, pods/plant, test weight and 

biological strjow and seed yield over control at 40 kg N plus 40 kg 

P20g/ha. The average seed yield of 11.47 Q/ha recorded under 

this treatment was significantly higher over rest of the fertilizer 

combinations. Maximum net profit of Rs.8197/ha and B:C ratio cf 

2.25 was also recorded under this treatment. • Based on the three 

years data on seed rate and fertilizer experiment it was 

recommended : 

* that the seed rate of 25 kg/he recommended against the 

current rate cf 20 kg/ha 

** the dose of nitrogen is to be increased to 40 kg N/ha over the 

present recommended dose of 20 kg N/ha. The P2OC dose 

remains the same. 

2. Studies on the control of roct-rot of fenugreek with the use of soil 

amendments, antagonistic fungi and drenching of fungicides 

(Coimbatore) 

The experiment was conducted tc evolve suitable bioagents/ 

organic amendments/fungicides to the ^control of roct-rot of 

fenugreek. The effect of Trichodcrma viride either alone or with 

neem cake in the management • of root rot-disease was assessed. 

Application of 1\_ viride either elone or in combination with neem 

cake @ 150 kg/ha reduced the incidence of wilt to 3.8 and 4.4% 

respectively and a higher yield of 492 and 480 kg/ha respectively. 

Similarly during rabi 1993-94 also application cf T_̂  viride reduced 

the incidence to 3.2% (Table 13). 
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Table 13 Bioccntrol studies against root rot disease in Fenugreek 

St Coimbatore (1992-93 and 1993-9^) 

Treatment 

Seed treatment + 
soil drenching 
with Carbendazim(T.) 

Seed treattr.ent 
with T. viride(To) 

Seed dressing 
with T.vir ide 
20 days before 
sowing (T^) 

Neem cake 
15C kg/ha(T^) 

T^ + T2 

T^ + T3 

T ^ ^ ^ l 

Seed dressing 
with Cerbendezim 

Control 

CD (P 0.05) 

pvs/95i10 

<̂ oot 

Kharif 
1992 

14.8 

^•.8 

26.3 

3.9 

3.2 

5.^ 

12.8 

27.9 

36.2 

5.7 

rot incidence 

<?abi 
1992 

10.8 

4.^ 

20.̂ 1 

3.2 

3.4 

12.4 

14.3 

24.5 

32.8 

4.3 

Kharif 
1993 

12.8 

3.4 

24.2 

3.2 

4.8 

14.6 

26.2 

28.2 

38.4 

NS 

{%) 

^abi 
1993 

7.8 

3.8 

12.3 

•5.2 

4.4 

15.8 

20.8 

24.4 

32.4 

6.3 

Yield(Kg/ha) 

Kharif 
1992 

'422 

384 

288 

427 

424 

288 

345 

294 

163 

52.4 

/^abi 
1992 

315 

365 

285 

385 

360 

325 

340 

265 

184 

27.8 

(?abi 
1993 

. 390 

492 

346 

424 

480 

330 

298 

264 

152 

64.8 
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6ERMPLASM HOLDINGS OF DIFFE;IENT SPICES 

AT THE COORDINATING CENTRES 

A. 

B. 

C. 

d. 

E. 

F. 

G. 

H. 

BLACK PEPPER 

Pemiiyur 

Sirsi 

Chintspelli 

Yercaud 

CARDAMOM 

Pempadumpere 

Mudigere 

LARGE CARDAMOM 

Gangtok 

GINGER 

Pottangi 

Solan 

TURMERIC 

PckariSl 
Solan 

Jegtial 

CLOVE 

Yercaud 

NUTMEG 

Yercaud 

CINNAMON 

Yercaud 

195 

65 

46 

102 

87 

243 

34 

147 

132 

187 

164 

188 

13 

15 

11 

CORIANDER 

Jobner 

Jagudan 

Gurltur 

Coimbatore 

Hisar 

CUMIN 

Jobner 

Ja^udan 

FENNEL 

Jobhbr 

Jagudan 

FENU'GRfeEK 
Jobner 

JdgUtian 

Guritlil* 

Coimbatore 

Hisar 

683 

143 

230 

372 

30 

224 

566 

139 

98 

270 

40 

7D 

179 

80 
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LIST.OF COORDINATING CENTRES UND^R AICRP ON SPICES 

Heedquarters : Project Coordinator (Spices) 

All India Coordinated Research Project on Spices 

NRCS, Calicut - 673 012, Kerala 

Phone : Off.56794 Res.50794 Telex: 0804 250 NRCS IN 

Grams : RESEARCH FAX : 0091-495-50294 

1. Cardamom Research Station 
(Kerala Agrl . University) 
PAMPADUMPARA - 685 553 
Dist. Idukki , Kerala 

2. Regional Research Station 
(Univ. of Agrl. Sciences) 
MUOIGERE - 577 132 
Dist. Chickmagalur 
Karnatake 

3. Horticultural Research Station 
(Tamil Nedu Aarl. University) 
YERCAUD - 636 602 
Dist. Salem, Tamil Nadu 

4. Pepper, Research Station 
(Kerala Agrl. University) 
PANNIYUR, P.B.No.113 
Taliparamba - 670 141 
Dist. Cannenore, Kerala 

5. Regional Agr i l . Res. Station 
(Andhra Pradesh Agrl . Univ.) 
CHINTAPALLI - 531 111 
Dist. Visakha, A*P., 

6. Agricultural Res.Station (Pepper) 
(Univ. of Agrl . Sciences) 
SIRSI - 581 401 
Dist. Uttara Kannada 
Karnataka 

7. Dept. of Vegetable Crops 
(Dr.Y.S.Parmar Univ. of 
Horticulture & Forestry) 
^dtU - 173 230 
HimachdT Pradesh 

Telephone 

Telephohe 

: NEDUMKANDAM 63 
(Dist. Idukki) 

MUDI6ERE 246 
(Dist.Chikmagalur) 

Telephone 

Telephone 

Telephone 

Telegram 
Telephone 

YERCAUD 256 
(Dist.Salem) 

TALIPARAMBA 04982 2687 
(Dist. Cannanore) 

CHINTAPALLI 44 '& 58 
(Dist. Visakha) 

Telephone : SIRSI 6797 

VANUDYAN, SOLAN 
OACHGHAT 329 
(Neuni/Solan) 
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8. 

S. 

10. 

11, 

'12, 

High Altitude Research Station 
(Orissa Univ. of Agr. i Tech.) 
POTTANGI - 764 039 
Dist. Kcreput, Orissa 

Dept. .of .Genetics & PI . Breeding 
SKN Ccne'ge' cf Agriculture Telegrem 
(Rejesthan Agrl . University) Telephone 
JOBBER - 303 329 
Dist. Jaipur, Rajssthan 

Main Spices Research Station 
(Gujarat Aoriculturel Univ.) 
JAGUDAN -"382 710 
Dist. Mehsanas Gujarat 

Dept. of Spices & PI.Crops 
Faculty of Horticulture 
(Tamil Nadu Agrl . Univ.) 
COIMBATORE - 641 003 
Tamil Nadu 

Regional Agrl. Res. Station 
(Andhra Pradesh Agrl. Univ.) 
GUNTUR - 522 034 
Andhra Pradesh 

Telephone 

Telegram 
Telephone 
Telex 

Telephone 

: AGRIGCL,. JOBNER 
: JOBNER 46 

(Dist. Jaipur) 

: JAGUDAN 02762-85 337 
(Dist. Mehsana) 

FARMVAR, COIMBATORE 
COIMBATORE 41222 
0855 360 TNAU IN 

GUNTUR 30517, 31297 
& 31767 

13. ICAIR Research Complex for 
NEH Region Telegram ' 

Tadung, GANGTCK - 737 102 Telephone 
Sikkim 

.AGRICOMRVBX, GAN6T0K 
GANGTOK'2249 &' 2497 

14. Regional Agrl. Res.' Static'fi 
(Andhra Pradesh Agrl. Univ.) Telephone 
JAGTIAL - 505 327 
Dist. Karimnagar 
Andhra Pradesh 

15. Department (^''Vegetable 'Crops 
(Chaudhary. Charan Singh ; Telegram 
Haryana Agricultural Univ.) Telephone 
HISAR - 125 004 
Haryana 

16. Department of Horticulture 
Tirhut College of Agriculture Telegram 
Rejendre Agricultural University. Telephone 
DHOLI - 843 121 
huzaffarpur, Bihar 

: JAGTIAL 381 & 380 
(Dist. Karimnagar) 

: A6RIVARSITY, HISAR 
: 73721/207 

: COLAGRI, DHOLI 
: 062753-205 



FUNCTIONING OF THE COORDINATED PilOJECT 

Area and production of Spices (pepper, smell and large 

cardanforr, ginger, turmeriCs chi l l ies, cumin, coriander, fennel, 

fenugreek, clcve, nutmeg, cinnamon, saffron, garlic etc. in India are 

about 2.30 tri l l ion ha and 2.12 rri l l icn tonnes respectively. The value 

of these spices is around <^s.52,000 mil l ion. The major states 

accounting for spices are Kerala, Karnataka, Tamil Nadu, Andhra 

Pradesh, /^ajasthan, Gujarat, Orissa, Maharashtra, West Bengal, Uttar 

Pradesh, f^adhye Pradesh and N.E. i^egion. 

During 1993-94 about 1,75,532 tonnes of spices v'Qrc exported 

from India resulted in an earning of ^s.5401.2^ million (US $ 180 

million) in foreign exchange. There is good scope to step up the 

export earnings through increasing the exports of black pepper, 

cardamom, ginger, turmeric and seed spices. (Realising importance of 

spices in our foreign trade. Government of India has initiated actions 

for a targeted export of spices from India during 1994-95 as 1.6 lakh 

tonnes valued <?s.6000 (US $ 200 mil l ion). The money spent on ;?esearch 

of Spices, has so far been only marginal and efforts are made by 

Covcrntrent of India/ICA/R to increase the budget and provide more 

thrust for -Research to augment production, productivity and upgradation 

of quality to suit International standards. 

The network of centres under the AIC-RPS was increased from 

16 to 20 during the VIII Plan. The four new centres came into 

existence from December 1994 are ^'adia (West Bengal), Fasiabad (Uttar 

Pradesh), Jsghelpur (hadhya Pradesh) and Dapoli (Kaharastra). The 

mandatory crops of AIC-RPS src : 

1. 

2. 

3. 

4. 

5. 

6. 

Black pepper 

Cardamom (sm all) 

Large Cardamom 

Ginger 

Turmeric 

Clove 

7. 

8. 

9. 

10. 

11. 

12. 

Nutmeg 

Cinnamon 

Cumin 

Coriander 

Fennel 

Fenugreek 
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The Vcluntery / participM-i'^S centres reportino to the klCRPS 

arc the Indian Carcairotr' ^eseerch Institue (IC^^I) at Kylcdumpara and 

its two centres at Sakleshpur ?n(^ .Thadiyankudisai under the Spices 

Beard. In addition to that four participating centres currently reporting 

under the kKRPS on Spices arc' Thad^yenkudisai, Bhevanisagar and 

Fechiparei under TNAU ?nd Ambalavsy,al updcr*- KAU. On the whole there 

are 20 Coordinatino Centres end st^'^n Voluntary centre. This report 

deals only the wcrk of 1^ Coordip^^ting Centres and all the Voluntary 

Centres. 

The sanctioned budget of /-IC-̂ PS was 81.6 lakhs during 1993-S4 

and the funds are disburse-d through the d'tfferent 'S'AiUs wno 

implementing the^ Spice Projects at State level. In the l ight of detailed 

discussions of XII Workshop new a'̂ ^as have been identified keeping in 

view the specific reguirement of the country and export needs of 

spices. 

Yet another important activity during the yeef under report 

has been the evaluation of working cf AIC^P on Spices by Quinouonnial 

RcvicMi Team constituted by ICA.^. ^ The Q^T reviewed working cf AIC-?PS 

for ten years (1982-S2) and report submitted. 

Significant feature of the I'orkshops of the AIC^P on Spices 

1993 has been the release of four varieties on Spices, one each in blacks 

pepper, cardamom, coriander end fenugreek. The Workshop was also 

used cs the platform.to take stock of the earlier work and recommended 

improved techno.logy for adoption. So far 53 spices varieties have ibcen 

released in different spices viz.. . .̂ l̂̂ apk pepper^ .cardamom, ginger, 

turmeric, coriancer, cumin, coriander, fennel and fenugreek. 

PE<̂ FO.̂ MANCE OF THE CENT<?ES 

Black pepper centres 

The research on biological control cf Phytophthora foot-rot 

disease was initiated at Panniyur,, Sirsi and Chintapalli^ centres, as a 

new thrust area. The multiloca'tion tr ia ls on pepper have also been laid 

out as eecided at 1ric>iur VcrVsl^op. I'nere 'nas 'oeen a v^ery Veavy 

demand for the planting materials of the released varieties of black 

pepper and to meet this requir^ffGnt. propagation sheds have been 
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providGc' ?t Chintapem, Sirsi one' Par.niyur CGrtros. There has been 

dislccaticn of b-^eeding v̂ -orics at. the Psaniyur ceni-re. The post of 

breeder is vacant at Panniyur. Thr- ai'thcrltlcs in the 'respective 

Universities have already been advised on this deficiency. Penniyur 

centre has distributed over one lakh rooted cutting of released varieties 

v i z . j Panniyur-I, 2, 3, î ?r\c' 5. Barring the above kcaknesSj the 

centres have perforired satisfactorily. 

Cardamcrr Centres 

The Pairpadumpara centre has further improved its function 

sutsequent to the posting of scientists eno staff. Experiments on 

frUltllocaticn t r i? ! have been laid out. The work on azhukal disease 

has net been taken up for tv/c years In succession at Pampedumpara anc 

therefore the post of Pathologist was shifted to Hiser centre. The 

Yercaud end Mi-digere centres have fu l f i l led their programmes excepting 

that the ['udigerc centre did not f i l l post Jr. Plant Pathologist who 

went on study leave. The work on katte disease have suffered at 

Fudigere centre. The irulti"iocation t r ia ls , as decided during the 

Trichur Workshop, vere laid rut in all the Cardsrrom Centres. 

Excepting those mentioned at Kudlgore, the Centres mode satisfactory 

progress. Mudlgere centre had distributee about 190 kg seed capsule of 

cv. Kudlgere-I. Less pr ior i ty was given for cardamom research at 

Yercaud centre as the area does not represent major cardamom tract. 

All the cardamom centres have initiated wcrk on Black pepper. The 

Centres have purchased all ecuipments idencificd except 

Spectrophotometer at Kudicere. Q<RT has suggested to take up studies 

en cropping system at all cardamom centres. 

Cinger i Turmeric centres 

Pottangi, Solan and Jagtial are the centres carrying out the 

wcrk. The production and distribution cf seed rhizcrre of released 

varieties cf ginger and turmeric have been a major activity at Pcttangi 

centre. During 1953-94, 23 quintals of 'ginger and 65 quintals cf 

turmeric seed materials were distributed by Pottangi centre. The tr ia ls 

on biological control of rhlzcme-rot, screening fcr resistance against 

diseases ere progressing satisfactorily at Solan cemrc. The tr ia ls on 

Intercropping and their cost benefit analysis has ylblded ' significant 
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results in Pcttsngi. The Jagti?! centre in Andhre Pradesh is rrectinc 

the great derrand for the seed rhizcrres- cf turmeric - v?rioties - Sugun? 

and Sudershans, However, the work in Plant Pathclcgy at Jegtial centre 

improved after Pl?nt Pathclogist joined. Dhcli centre started v^crking 

on turmeric from 1993 onwards. 

Tree Spices Centres 

-Research on tree spices (clove, nutmeg and cinnamon) has 

already been initiated as per the decisions cf the group meeting held at 

TNAU, Ccirr.batcre on Key 15; 1992. Yercaud is the lone tree^- spices 

centre. The centre has purchased all equipments allcted. The 

construction of propagation shed is progressing. The Q-RT has suggested 

to take up vegetative propagation of tree spices. The Pechiparai and 

Thadiyankudisai (TNAU) and AmLalaveyal (KAU) are participating 

centres. 

Seed Spices Centre 

Subsequent to the group meeting on seed spices held at 

Ccimbatore on Nov. 23-2^:, 1992 research programmes were intensified. 

The six centres v i z . , Jobner, Jagudan, Guntur, Coimbatore, Hisar and. 

Dhcli have rrade steady progress in their research accomplishments. 

Hisar released Coriander DH-5 and Fenugreek HF-57 at the XII Workshop 

held at Trichur. New CYTs/MLTs have been taken up in all the 

centres. All these centres have taken up large scale production of 

seeds cf released varieties and participated in the Centrally sponsored 

scheme on Seed Production. The control measures against grain mould cf 

coriander, rcot-rct of fenugreek and powdery mildew of the seed spices 

have already been recommended in the package of practices. The cumin 

wilt control is gaining popularity in -Rejasthen and Gujarat. The Hisar 

centre has become a regular centre since Kerch 1993 and makes steady 

progress. Dhcli centre reported that hail storm destroyed spice crops. 

Guntur and Jcbnor centres have distributed 410 kg and 545 kg cf 

coriander seed respectively for cultivation. On the whole performance 

cf the centres are satisfactory. 
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WEATHER DATA 1993 

Centre : Coimbatore 
Latitude 
Longitude 
Altitude 
Soil type 

irN 
77°E 
427m MSL 
Black clay loaiTi 

f'lOnth Monthly 
rainfall 

(mm) 

l i i l 
Mil 
14.0 
10.0 
55.6 
21.9 
30,5 
28.9 
24.3 

154.5 
2^8.7 
29.1 

J^einy 
days 
(No.) 

Nil 
Nil 

3 
1 
4 
4 
2 
4 
3 

12 
11 
5 

Mean temp (°C) Mean 
Max. Fm. R\i{%) 

Jan 
r.L'u 
^̂ ar 
Apr 
i'̂  ay 
Jun 
Jul 
Aug 
Sen 

h'ov 
Dec 

31.0 
32.2 
35.2 
35.3 
35.8 
32.8 
31.1 
31.9 
32.5 
30.5 
28.5 

13.6 
14.3 
19.5 
23.1 
23.8 
23.8 
23.2 
22.8 
21.0 
22.3 
21.1 

27.7 IS.5 

80 
70 
65 
82 
82 
75 
71 
78 
83 
89 
89 
88 

T^tFT TTTTF -w 

Centre : Mudlgere 
Latitude 
Lonaitude 
Altitude • 
Soil type 

13°50'N. 
75°39'E 
1175m MSL-
Sendy loam 

^^onth Monthly 
rainfall 

{r.) m) 

Nil 
r,'ii • 

5.4 
36.8 

128.2 
558.0 
534.2 
386.2 
114.8 
24^.2 

7.8 
2G.4 

Rdiny 
days 
(No.) 

1 

Ni l 
Nil 
Nil 

5 
9 

17 . 
27 
19 
10 
18 
1 
•3 

Mean temp (°C) 
Max. Min. 

Mean 
RHi%) 

Jan 

Mo'.' 
Apr 
M zy 
Juii 
Jul 
Aug 
o'^p 
Oct 
Nov 
Dec 

29.2 
30.0 
31.0 
31.6 
31.0 
25.6 
23.9 
24.0 
25.2 
26.4 
27.5 
27.3 

13.2 
14.0 
16.6 
17. 
18. 
19. 

18, 
17, 
18. 
17. 
13. 

18.5 

93 
91 
92 
94 
94 
98 
95 
96 
96 
95 
92 
90 

i oteT ^092.2 IW 



Centre , 

Month 

Jen 
Feb 
Her 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Ncv 
Dec 

Total 

. Vercaud 

Monthly 
rainfall 

(•rfitn) 

Nil 
Nil 
Nil 
.13;6 

127:0; 
2c15U 
160^5 
22T.'9 
24 8': 6 
258.5 
422.4 
229.9 

1697.8 ' 

0 

• 

Reiny 
days 
(•No^)• 

.Nil 
Nil 
Nil 

i 
8 
8 
"8 
9 

11 
15-
10 
7 

78 

101 : 

Lati tude-
Lone l i tudc 
Alt i tude," 
Soil 

Mean item 
MaX j . 

21-'. 8 
24.0 
27.6 
28.3 
21.9 
Z^A 
25:.'-5 
25'.fi 
2 5!; 2 
24,i2 
23.6 
23.1 

- t ype 

!P {%)\ 
,M.in.' 

10'.',4 
13.'9 
16;.'5 
1-7.̂ 1' 
16.9. 
16'.4. 
,16". 1. 
15;'9 
16^0. 
15.5 
13.5 
11.2 

1-1.4' 
78.5' 

'N 
'E 

1450m MSL 
Clay icam 

Mean 
KW{%) 

49 
56 
48 
61 
66 
65 
65 
65 
62 
69 
70 
64 

Centre : 'Panniyur., 

Month 

Jan 
Feb 
Mer 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

Total 

Monthly 
rainfall 

(mm) 

Nil.^' 
N i f i ; 
Ni1-[ 
109.̂ 2 
754C6 

1260.2 
555; 8 
64.6 

255.8 
204.8 
62.4 

Nil 

3267.4 

ilainy 
days 
(No.) 

Nil 
Nil 
Nil 
10 
23 
29 
26 
12 
19 
10 
4 

Nil 

133 

Latitude ' : 
Longitude : 
Alt i tude 
Soil 

Mean-tem 
Max. 

34.9 
35.9 
36'. 4 
37.6 
37.8 
31.3 
29.2 
31.1 
31.2 

-33.2 
33.4 
33.5 

type : 

P (-°>C.) 
Min 

•18.-6 
19:9 
22". 5 
24.1 
•24; 0 
23.6' 
22.6 
22.7 
22.4 
22.6 
22.2' 
20.7 

12. 
74. 
951 

.5°N 
,55°E 
T! MSL 

Late r i te 

Mean 
RHi%) 

76 
73 
75 
74 
77 
91 
93 
90 
88 
90 
87 
84 



102 

Centre : Sirsi 

f^onth 

Jan 
Feb 
Mer 
Apr 
1*5 ay 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

Total 

Centre ; 

Monthly 
rsinfall 

(mm) 

Nil 
Nil 

4.3 
11.3 
52.0 

309.5 
974.1 
511.6 
77,7 

302.2 
42.8 
67.5 

2353.0 

; Chlntapalll 

l^einy 
days 
(No.) 

Nil 
Nil 

1 
1 
3 

20 
25 
22 
9 

16 
2 
1 

100 

Latitude 
Lcngitude : 
Altitude : 
Soil type : 

Mean temp' ("C) 
Max. Kin. 

NA NA 

14°36'N 
74^50'E 
619m MSL 
Iateritc 

Mean 
RH{%) 

NA 

• 

Months 

Jan 
Feb 
Mar 
Apr 
l^dy 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

t'Otal 

Monthly 
rainfall 

(mm) 

Nil 
Nil 
21.2 
62.4 

127.6 
79.2 
79.2 

245.5 
200.7 
94.1 

5.0 
Nil 

1036.8 

/?ainy 
days 
(No.) 

Nil 
Nil 

2 
4 
8 

10 
18 
13 
13 
9 
1 

Nil 

78 

Mean 
Max. 

26.3 
27.5 
29.9 
32.0 
33.6 
29.3 
26.0 
25.3 
26.3 
26.3 
25.6 
24.6 

Latitude 
Longitude 
Altitude 
Soil type 

temp ("C) 
Min. 

9.8 
11.5 
11.0 
18.1 
21.6 
22.6 
21.0 
21.7 
20.2 
19.2 
13.0 
9.6 

; 17°52'N 
: 82''14«E 
: 818m MSL 
: Clay loam 

Mean 
;̂ H(%) 

96 
93 
87 
90 
86 
83 
83 
86 
92 
92 
89 
87 
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Centre : Solan 
Lctitude 
Longitude 
Altitude 
Soil type 

77.8°E 
lOOOm MSL 
Loam 

ionth Nicnthly 
reinfcll 

(rrm) 

117.6 
66.A 

100.4 
5.2 

24.5 
130.0 
305.8 
45.0 

183.4 
Nil 

9.3 
Mil 

Reiny 
days 
(No.) 

7 
6 
7 
1 
4 

10 
10 
6 

11 
Nil 

1 
Nil 

Moan temp (°C) 
Max. h in. 

Mean 
RH(%) 

Feb 
Mar 
kor 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dae 

•( O ta J US7X 

15.7 
20.6 
20, 
27. 
32, 
31, 
27, 
29.1 
26, 
26, 
23, 
20.8 

TT 

6, 
11. 
16. 
19. 
19. 
19. 
17, 
10.1 

7.3 
3.6 

.1 

.8 

.2 

.3 

.3 

.5 

.9 
,5 
,3 

69 
59 
59 
45 
43 
63 
83 
78 
84 
52 
58 
59 

'entre r Pottangi 
Latitude 
Longitude 

-Altitude '• 
•Soil; type 

18°34'N 
82°52'E 
917111-MSL 
Sandy., loam 

•lonLh Monthly 
rainfall '~ 

(mm) 

Nil 
Nil 
38.0 
77.1 
99.5 -
57.9 

312.2 
224.5 
3'12.5 
185.5 

- >1.6 
Nil 

Rainy 
days 
(No.) 

Nil 
Nil 

3 
8 
9 
6 

19. 
16 
18 
15 
1 

,'Nil 

Mean temp (°C) Mean 
TfaJT: ~ l̂ fFn'.-- RH{%) 

-Ian 

Mci"' 
Apr 
:4oy 
Jun 
Jul 
.'-I'ig 
SGD 
Oct 
Ncv 
Ufic 

24.3 
23*2 
26.7 
27.4 
31.8 
29.2 
,26.6 
'26.0 
26.6 
26.0 
26.6 

20.3 
22.6 
23.0 
24.9 
27.4 
26.7 
25.8 
24.2 
24.8 

'24.2 
23.1 

25.5 23.0 

66 
61 
65 
63 
60 
71 
80 
82 
82 
81 
68 
62 

lo ta l 1308.8 •^T 



: 104 : 

Centre : Pampadumpara 
Latitude 
Longitude 
Alt i tude 
Sell type 

9''45'N 
7°10'E 
llOOir. K.SL 
Forest loem 

Month Monthly 
rainfall 

(mtr) 

Nil 
84.2 
32.0 
22.0 
98.2 

242.0 
348.1 
214.2 
67.2 

215.2 
323.0 
49.4 

Rainy 
days 
(No.) 

Nil 
4 
3 
2 
6 

22 
28 
24 
14 
16 
16 
8 

Mean temp (°C) 
Max. Win. 

Mean 
RH{%} 

Jan 
Feb 
Mar 
Apr 
May 
Oun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

25.0 
28.0 
30.0 
31.0 
32.0 
27.5 
23.0 
25.0 
28.0 
27:0 
24'.0 
24 ;0 

13.0 
15.0 
16.0 
17.0 
16.0 
18.0 
16.0 
17.0 
17.0 
16.0 
16.0 
14.0 

NA 

TotiT 1695.5 IW 

Centre : Jagtial 
Latitude 
Longitude 
Alt i tude 
Soil type 

18^49'N 
78°56'E 
243m MSL 
Clay loam 

Month Monthly 
ra in fa l l 

(mm) 

Rainy 
days , 
(Nc.) 

MeaJT'tcmp (°C) - Mean 
WET. W^K. . . RH{%) 

J?n 
Feb 
Kar 
Apr 
May 
Juri 
Jul 
hi.ig 

Oct 
Nov 
Dec 

Nil 
Nil 
14.4 

NA 

Nil 
Nil 

3 

31.0 
32.2 
35.2 

13.6 
14.3 
19.5 

80 
70 
65 

TctiT 



:1C5 : 

Centre : Jobner 

Konth 

Jan 
Feb 
Mar 
Apr 
Key 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

Tctel 

Monthly 
ra in fa l l 

(mm) 

Nil 
Nil 
Nil 

6.5 
Nil 
91.0 

335.8 
30.3 

Nil 
12.5 

Nil 
Nit 

476.1 

f^giny 
days 
(No.) 

Ni l 
Nil 
Nil 

2 
Nil 

8 
16 
3 

Nil 
1 

Nil 
Nil 

30 

Latitude 
L 
/ 
r 
s 

Mean 
Max. 

22.5 
26.8 
37.3 
35.5 
40.6 
39.4 
33.1 
34.3 
33.4 
33.8 
29.6 
25.4 

cngitude : 
.It i tude : 
oi l type ; 

temp ("C) 
Hin. 

5.0 
7.3 

12.8 
19.9 
25.9 
27.1 
24.7 
24.5 
22.8 
12.5 
9.8 
4.2 

26°5 
75^E 
427 

N 

Sandy Icam 

Mean 
RH{%) 

86 
51 
73 
18 
28 
34 
64 
59 
50 
28 
26 
34 

Centre : Jaqudan 

Month 

Jan 
Feb 
M er 
Apr 
M?y 
Jun 
Jul 
Aug 
Sep 
Get 
Nov 
Dec 

Total 

Monthly 
ra in fa l l 

(mm) 

Nil 
1.6 

Nil 
Nil 
Nil 
100.0 
493.7 

32.0 
82.7 

166.5 
Nil 
Nil 

894.5 

i^ainy 
days 
(No.) 

Ni l 
1 

Nil 
Nil 
Nil 

1 
9 
1 
3 
4 

Nil 
Ni l 

19 

Latitude : 
Longitude : 
Alt i tude : 
Soil 

Mean tem 
Max. 

23.3 
26.1 
34.2 
38.5 
41.8 
40.5 
34.8 
35.4 
35.4 
34.5 
32.6 
28.1 

type : 

P (°C) 
Min. 

15.4 
16.3 
21.6 
25.6 
28.7 
27.7 
28.2 
37.1 
27.6 
27.4 
23.1 
25.6 

23 
72 
91 

.52°N 
,3°E 
Ti MSL 

Sendy loam 

Mean 
RHi%) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Centre : Guntur 
106 : 

Latitude 
Longitude 
Altitude 
Scil type 

16.18°N 
80.2S°E 
32m MSL 
Black clayey 

Month 

Jan 
Feb 
Ker 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

total 

Monthly 
rainfall 

(mm) 

Nil 
Nil 

2.6 
2.8 

83.7 
67.7 

186.9 
50.1 
67.1 

267.4 
4.1 

28.8 

7S1.2 

j^ainy 
• days 

(No.) 

Nil 
Nil 

1 
1 
3 
5 

12 
4 
7 

12 
1 
4 

49 

Mean temp 
Max. 

31.2 
32.9 
36.1 
38.7 
40.1 
39.8 
34.8 
35.7 
34.8 
33.0 
31.S 
29.3 

(°C) 
Min. 

15.1 
17.6 
21.6 
24.4 
26.0 
25.4 
25.1 
25.6 
23.6 
22.9 
16.7 
15.9 

Mean 
RH(%) 

95 
90 
92 
81 
71 
75 
81 
77 
86 
91 
91 
89 

pvs/950113 


