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ABOUT THIS REPORT.

It is  our pleasure to  place before you 
the SIXTH Annual Report o f the A l l  India 
Coordinated Research Project on Spices fo r  the 
period April 1, 1990 to N 'orch 31, 1991. This 
forms the sixth  in d epen dan t report of the 
SPICES PROJECT and covers the research 
a ctiv itie s  conducted during the 12 month 
period. As the VIII plan would commence from 
1-4-1992 only, the intervening period 1-4-90 to 
31-3-92 has been trea ted " as "annual plans” and 
accordingly the "1990-91 annual plan" a ctiv ities  
are presented in th is  document.

The Vellanikkara 'Centre (KAU) ceased 
to function after 31-3-90 and consequently there 
are 14 Centres, reporting under the Project. 
The research projects have been continued as 
approved during the VII Plan with additional 
experiments that were added as per decisions 
taken during the Coimbatore Workshop (August, 
1989). The present report a lso includes the 
l is t  of research publications from the 
Coordinating Centres, budget, annual
meteorological data e tc . We welcome your 
suggestions to improve the quality of 
presentation in future.

r v O ’
n

Dr. s. EDISON 
PROJECT COORDINATOR
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Ihe All India Coordinat, i  Research Proie'. . on Spices was
initiated as a combined Project on Spices and Cashewnut in 1971 
with headquarters at Central Plantation Crops Research Institute, 
Kasaragcd. In order tc enrurc undivided • attonticn to the research  
efforts on sp ices , the Indian Council cf Agricultural Research 
bifurcated the above Project tc tv/o Projects v iz . ,  one for Spices 
and the other for Cashewnut-. The independent Coordinated Project 
for Spices, started functioning 'from September 1985 and the 
headquarters cf th is  Project was later shifted to “the National 
Research .Centre for Spices, Calicut. This National Research 
Centre fcr Spices has come into existence; at Calicut, by upgrading 
the erstw hile Regional Station of the CFCRI at Calicut and by 
merging the Cardamom Research Centre (cf the CPCRI) at
Appangala, D ist. Madikeri, Karnataka, The Project Coordinator’s 
Cell functions at the NRCS, Calicut from March 1986 onwards.

This Coordinated Research Project .was in itiated in 1971 
with 4 Coordinating Centres and expanded to 15 Centres during the 
VII Plan. However one Centre v iz . ,  the Vellanikkara Centre (KAU) 
was discontinued with effect frcM April' 1, 1990 and the Gangtok 
Centre u.idor the'-'-ICAR Tvocc-'arch ' Complex for- NEH Region was
continued as "Won-Plan" component under the ICAR Institute. 
The Gangtol?̂  Cerstri V /ill' however cchtinue to be a Coordinating
Centre although' the fundini^ is  from the Non-Plan funds of the 

ICAR. Hence there are 14 • Centres as cn April 1, 1990. In view  
of the delay in irnplement-tibr! of the Vlll .Plan, a sanction was 
given for an Annual ?lan cf ''199C-91" for a ll the Centres under 
the Project. The Research "on the'ee • 14 Centres are being taken up 
Pepper and Cardamom in 3 Centres eadh, Turmeric, Coriander and 
Fenugreek in 4 Centres 6?ch, Ginger^ Cumin and Fennel in .2 
Centres each and Large Cardamom at 1 Centre.

In addition, the Project has two Voluntiar '̂- Centres,' v iz . ,  
the Department of Vegetable Crops, Haryana Agricultural 
U niversity, Hisar and the Indian Cardamom Research Institute 
(under the Spices Br.ard), Myladumpara, Kerala. Scientists from 
these Voluntary Centres &lso participate in the Workshops of the 
Project held from time to tim e.

IIITSODUCTIOK
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The n:ain- 'objectives of the Spice; Project are :

i)  cvcivi:"'g high yield ing var52tios resistant/tolerant to d iseases  
Bnd p eots;

i i )  standardisation of agrc-techniques for the crops under 
different agrcclimatic ccnditlonr.;

i i i )  evolving' concrcl rneasures for tr.ajcr pests and d iseases; and
iv )  A7ci'king ss  an inter-face an;3 feed-back between the 

Agricultural U niversities and the National Research Centre for 
Spices / Central Plantation Crops Research -Institute and ICAR.

An outlay of Rs.37.33 lakhs has been provided fcr the 
Annual Plan of 1990-91 fcr a ll the 14 Centres vh ich  however did 
not include items of expenditure on "equipments, w crks” e tc . 
because it  was an Annual Plan. The needs of the different 
Centres are hor/ever being taken up within the allocation under 
Annual Flan. The work on construction of storage/propagation 
sheds taken up during the VII Plan at Chintapalli, Jobner, Solan 
and Panniyur Centres have fill been ccmpleted and put under use.

fir-'. ??crkchcp c '  the All India' Coordinated Research 
Project on Spices (& Cashewnut) held' at CPCRI, Kasaragcd in
Docembor 1971 w-herein tlio re;?earch problems to be tackled under 
the Project were identified  and the -technical programmes drawn 
up. Since thera, the perfcrmance of the various research  
programmes under th is  Coordinated Project was reviewed at the 
V^orkshcps held in 1972, 1975, 1978, 1981, 1983 and 1985;

V

b esid es, group meetings were also held whenever required 
esp ecia lly  fcr the minor and annual sp ices sc as to incorporate 
necessary tnodificaticns in the technical programmes. It has been 
decided by the ICAR that hereinafter, the Spices Workshop w ill 
be held  independently as an r?nnual feature, de-linking from the 
present , practice cf "combined Workshop of a ll the Coordinated 
Projects in Plantation Crops", Accordingly three independent 
Workshops have been conducted v i s . ,  in 1987 (Guntur, AP), 1988 
(Solan, HP) and 1989 (Coimbatore, TN) so far; the last Workshop 
was conducted during August 1989 at Coimbatore, Tamil Nadu and 
the Proceedings cf the V7oi’kshop already, issu ed .
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Even thcupih there was a rcquiremen.t to bring cut the 
Annual Repcsrts for the calendar ye£TS as per instructions in the 
immediate- past, the policy  has new been rev ised . Accordingly
the present Annual Report is  for the financial yenr v iz . ,  April 1, 

1990 to March 31, 1991. The present report is  presented as two 
chapters, cne fcv the Technical and the ether for the
Organisational a sp ects .

Dr. M.C.Nambiar was the f ir st  Project Co/:rdinatDr of the 

combined Project on Cashew and Spices right fr-.m its  inception i n . 
1971 and he retired cn April 3C, 1985. Dr. M.K.Nair held

.additional charge of th is  Project until Dr.S.Edison took, ever as 
Project Coordinator (Spices) during March, 1986. We would lik e
to place on record cur gratitude for the dedicated serv ices  
rendered by Dr.M.C.Nambiar in establish ing the various Research 
Centres since 1971.

We would also place cn record the great v is io n , dynamism 
and the serv ices rendered by Dr.K.V.Ahamed Bavappa, the then 
Director, CFCRI for havinR bee’i instrumental in initiating and
establishing the hcst Institute v iz . ,  the CPCRI and the' various 

coordinated projects on plantation crops. His personal interest in 
development of the Spices Project i s  duly acknowledged and he 
was also responsible for creating the independent project for 
sp ices during the VII Flan. It is  my proud p riv ilege to 
acknowledge the" h e lp , guidance and support received from 
Dr.M.K.Nair. Director. CPCRI in the various a c tiv itie s  of the 
Coordinated Project. I would also lik e  tc thank Dr.A.Ramadasan, 
Director, NRCS and my colleagues at NRCS for having helped me in 
the smooth runninp and other a c tiv itie s  of the Project during the 
period under report.

(Dr. S EDISON) 
PROJECT COORDINATOR
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PROJECT COORDINATOR'S REPORT

Tlxe All India Ccordin. cod Spices Improvement Project 
envisages research on Cardamcro, Pepper, Ginper, Turmeric, Curoin, 
Ccri?indcr, Fennel, Fcnup;rcck nnd L?rce CnrdaT.-'m. The research  
pr^praromes :?re carried cut in 14 Centres spread ever in the 
various Aj'^ricultural iJniversities in the c-.untry as enlisted  
clsev;hGre. The Headquarters of th is  Frrjoct is  located at the 
National Research Centre f ir  Spfccs, Calicut. The Research 
Centres under the Project are .Vcated ' in different agro-climatic 
re[;ions in 9 States.

The f ir s t  Workshop of the combined All India Coordinated 
Spices and Cashewnut Improvement Project was held at Kasaragod 
in 1971 and formulated research programmes on pepper, cardamom, 
ginger and turmcric and in the beginning, 5 centres were 
functioning on Spices. The research on condiments was in itiated  
after the third Workshop held at Coimbatore and the subsequent 
Workshops held at Goa (1978), Trichur (1981), Calicut (1983), 
Trivandrum (1985), Guntur (1987), Solan (1988) and Coimbatore
(1989) reviewed the progress of implementation of the technical 
programmes at various centres. The VI Plan enabled starting of 
two new centres on Pepper, one on Cardamom and one on Ginger 
and Turmeric. During the VII Plan, an additional centre for 
Turmeric in Andhra Pradesh and for Large Cardamom in Gangtok 
have started functioning. The Vellanikkara Centre which 
functioned during the VII Plan was discontinued with effect from 
April 1, 1990. There are 51 experiments which included 9 on
Cardamom, 5 on Pepper, 4 on Ginger, 2 on Turmeric, 3 on Large 
Cardamom and 28 on Condiments. The brief report on the work 
carried out during 199C-91 is  summarised belcw;

1. Genetic resources :

Panniyur centre improved its  Black Pepper collection by 
addition from Karnataka, bringing to 200; S irsi has 75 including 
wild acccssions added during the year. Pottangi maintains the 
largest germplasm v iz . ,  155 in Turmeric and 124 in Ginger and 
th is  Centre has supplied material to Jagtial, Sclan and Coimbatore 
Centres as w ell as NRCS. Solan Centre added 59 new accessions



tc th»̂  Ginger crllections, though a NBPGR-jcint survey. The
Carc'arjcm f^ermplssm K̂ u'̂ .igere Jeiitr$ w?s freely  exchanged with 
th€ NRCS Appsngrla Centre. In Large Cardamcm, ad'^iticnfll 
germplasm brought fr '̂m Arunach?! Fr?dcsh and parts of
Sikkim. Gerxplasra in sce:  ̂ sp ices rempin almcst st?tic and 
efforts are underway t^ imprrty exchange frcin mediterranean 

countries through the NBPGR.

2. Crop improvecnent :

V,-\rieties Fanniyur-2, Fanniyur~3 and Panniyur--^ have been 
released with average yield  of 1954 kg/h a , 1749 kg/ha and 975
kg/ha resp ectiv e ly . About 5 lakh rooted cuttings cf these  
varieties have been d istributed . PV-1 csrdanjcm selection is  in
advanced stages fcr release by KAU and in case cf M-1, cardamom 
variety  from Wudigere (UAS), 25 kg of seed capsules were
distributed , each k ilo  seed yielding @ 70C0G seed lin gs. The 
cultivar 'Pink Gi-lsey’ in Large Cardamom has performed superior 
in 2 years successively ; clone 4 (green cardamom) has been 
identified  and both are being promoted fcr release as v a f ie t ie s .  
The Pottangi centrc has release-^ the second variety in Ginger 
v i z . , 'Suruchi' and a third variety "Surabi" is  under consideration 
fcr release; the last m e has le s s  fibre (4%) content and y ie ld s  
b etter. In Ccvir.nder, varietien 'Sadhana' and 'Swathi' have been 

released by the APAU. These two varieties have an average 
y ie ld , essential ^ il and lix ed  o il cf 1C25 kg/h a , 0.2% & 9.2% and 
885 kg/ha, 0 . 2?> & 9.6 % resp ectiv e ly . The Coimbatore Centre has
released a new variety  Co-3 with an y ield  of 644 kg/ha and had
less  incidcnce cf w ilt and grain mould; Co-3 had a seed o il
content rf 0.4%. At Guntur, coriander ace. ATP-82 recorded the 
highest y ield  cf 692 kg/ha.

3. Crop Prcdut5.on ;

The most ccrncmical dose of NPK fcr Black Pepper has
been recommended as 50:50:150 kg NPK (per ha) resp ectiv e ly . 
Among the liv e  standards f -r  Black Pepper, those grown on 
Ailanthus malab?>ricum gave maximum y ie ld . At Yercaud, high 
density planting r f  cardamom with a closer spacing cf IM x IM 
fcr Malabar was found sucericr.

; 5 :



In Coriander, applicntic.i cf N (3 60 kg/ha in 3 equal
sp lit s ,  applied as bas?l, 30 days after top dressing and again 
after 60 dsys -  under irrigated conditions -  gave higher y ie ld s at 
Jobner. Leaf plucking i f  done 75 days afttr  sewing, up to 5C% 
did n̂ 't affect grain y ield  of coriander. Sowing, coriander in 
kharif in Guntur gsve 658 kp/ha when sown on 15th September.
Cumin when broadcast and applied with 30 kg N/ha in single dcse 
gave higher y ie ld s . In Fennel, application of N @ 90 kg/ha in 3 
equal sp lits  given as basal, 30 DAS and 6C DAS gave higher
production in Jcbner. For producing the "Chewing type", fennel 
can be harvested when the grains are of "half length size" and 30 
days after anthesis. Fenugreek when sown in the f ir s t  week of 
Ncvember g ives profitable crop. At Jobner, it  was found that
when the IW/CFE ratio i s  kept at 1 .0 , the fenugreek crop gives
the h ighest seed y ield  of 14C0 kg/ha; along w ith , ? 2®5

applied Q 60 kg/h a .

4. Crop Protection :

Phytophthora foot rot disease ca»i be ccntrolled by
spraying with 1% Bordeaux mixture done thrice and drenching the 
basin once, before onset of monsoon. Metalaxyl and A l-Fcsetyl 
compounds are superior In performance at S irsi and on par with
Bordeaux mixture at Penniyur; however the cost of treatment was
h igh . At Mudigere, the cardamom cultivar "Fink Pseudostem” was 
identified as tolerant to leaf spot d isease . The Pestalotiopsis  
leaf spot of Large Cardamom is  controlled by spraying B litcx 50 §
0,3%.

In Cardamom, the azhukal disease was ccntrolled by
spraying 1% Bordeaux mixture as w ell as so il drenching. 
Nematode infestation in cardamom nurseries was controlled by
application of Temik granules, whereas the root grub has been 
effectiv e ly  checked by Carbofuran 3% G @ 8-10 g/clump, applied  
during June-July 6 November-December. Leaf d iseases in cardamom 
nurseries have been ccntrolled by spraying with Dithane M-45
(0.25%).



Weed crntr'^l in currin h'-\s been nchicve3 with Tcrbutryn @ 

C.5 kp a . i . /h a .  Cumin blight cause-^ by Altcrnorie burnsii was
ccntrclled by sprpying Dithfine M--3 Cupramar @ C.8 tc l.C  
kg/ha, the f ir st  spray tc be piven at the time cf flowering, 
fcllcwe'2 by fcrtniphtly in tervals. Grain mculi cf ccriandcr has 
been ccntrrlled by spraying Carbendazitn C.1%, applied 20 days 
after grain se t.



TECHHICAL PROGRAMME

The Technical Progranmz cr the AICRP cn Spices used to be 
finalised during the Meeting convened under the chairmanship c.i the 
Director General, ICAR and discussed in the Project Implementalicn 
Committee. The discussions ncrnially pertain tc a “Plan" period and 
last PIC has reccmrcended Projects chat were in operation durinp the VII 
Plan period v iz . ,  1985-9C.

Since the VIII Plan would start from April 1, 1992, the
intervening period of two years w ill have the technical proRraromes as 
approved during the Workshops of the Project, decisions taken durinjr 
the Group Meetings e tc . Several new experiments were also initiated  
during 1990-91 esp ecia lly  those on multilocation tr ia ls . The l is t  of 
experiments are provided below crop-w ise,
I. CARDAMOM

1. Germplasm, co llection , description of types & varieties and their  
evaluation
(Mudipere, Yercaud and Pampadumpara)

2. Multilocation tr ia l/ comparati. e y ield  tr ia l 1988 ser ies-II)
(Mudigere, Yercaud and Psmpadumpara)

3. Mutagenesis in Cardamoin (Mudigcre and Yercaud)

4. Hybridisation and selection in Cardamom 
(Mudigere and Pampadump^ra)

5. Preliminary y ie ld  evaluation of premising cultures (Mudigere)

6. Manurial experiments . {Mudigere i Yercaud and Pampaduirpara)

7 . Studies on the effect of fer tilizer  lev e ls  cn the y ie ld  of 
cardamom under natural shade
(Mudigere)

8. Micronutrient requirements of cardamom 
(Mudigere, Yercaud and Pampadumpara)



9, ISvpluriticTi of typ es an:! v^.riotics of cardaircrii for drfupht 

■t-rlermico (^/u':lipei•e)

1C. Evolving ccntrc-'l i,neaci;reG r.s?.ins'i ca:-'dr_03cn; tlir ip s  S. capsule 

bcrcr (.¥udigerc and Faropadurr>pai"a)

1 1 .  E v o lv in n  k ? .tt3  t c le r a n t .  •.’■-liivlnllej snd .xnf;:c*cl acci.int,t

ivatte d isea se  and i'ty ny::A,<<-;*::or:t
(Mudijrerc)

12. Screening c f v a r ie t ie s /cu ita res  for rec3isi?.nce tc nursery lea f 

spot (Nfudigere)

13. Studies on c la n p  rot cr .?,shuknl d isea se  (Pampadumpara)

14o B iclogic:il ccntrcl r f cardamcrn rhisom e ret (Kiudif^Gre)

15. Inili)ence cf lig h t intcnsrcy nad nutrients cn grcv^th and y ie ld  of 
cardanmctr! (Mudigorc)

II. LARGE CARDAMOM

1 . Germplacm cci-Lectior., dcnc•: ipticv» ,r.nd cv^lyation (Gangtck).,

2. . Ccmparativs ■ yield■■•^■rial' ' 'T7ith hirh- y ie ld in g  -clones

(Gangtck)

3; Ider;tifyii’ 2  'x u enw t  typcv? ';r • vxruc ■ d isea ses  and' evolv ing

ccntrcl measures {Ganjrtck)

4. Fui^gicidoJ evsluaticn  sp'ainrt le?rf streak  d isea se . (Gangtck)

III. BLACr. PEPPSIl

1. Gerrnplasui cclloctio;;- de£-:crirtion ar.d .evaluation  

(Panniyur, S iroi and CburaipaUi)

2 . Ccniparative y ie ld  tr ia l cf c s lsc ted  cultix’-ars (CYT / MLT 1984; 
S er ies-I)

(Par:ni3'’ur, Cli?niapfJlf and S irsi)



3. Multil'^caticn tr ia l - f  premising pepper cu ltivars (MLT 1984 

scr ics-II)
(Fonniyur, Chintapalli and S irsi)

4. Vultil''cati<^n tr ia l in black pepper (MLT 1987 S er ies-I ll)  
(Panniyur, S ir s i, Chintapelli and Ycrcaud)

5. Intervarietal hybridisatirn evclve high yiel'ilinf varieties  

(Panniyur)

6 . Manorial requirements rf black pepper (S irsi)

7. Irripaticn-cuni-fertilizer requirerrent in black pepper 

(Panniyur and S irsi)

8. Investipatirn rf quick w ilt and slew w ilt d iseases of pepper 
including testing cf system ic fungicides
(Panniyur, S irsi and Chintapalli)

9. Observational tr ia l frr control ^f quick w ilt in farmers fie ld  
(Panniyur)

10. Field tr ia l fcr the ccntrrl cf slew  w ilt d isease rf black pepper 
(Panniyur, S irsi and Chintapalli)

11. Studies cn the crntr'~l c f nursery d iseases rf pepper 
(Panniyur and S irsi)

: i :  ;

IV. GINGER

1. Germplasro ccllecticn  and evaluation (S-lan and Pcttanpi)

2. Initial evaluation tr ia l (Prttanpi and Sclan)

3. Multilrcatirn tr ia ls  (MLT 1987 s e r ie s -I , MLT 1988 ser ies-II)  
(Fcttanpi and Solan)

4. Effect cf intcrcrcpping in pinper (P^-ttanpi)
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5. NVK tr ia l in ginger (Pottanpi)

6 . Gertr.plasro screening fcr rhizQme rot (Srl?n)

7. Evaluation cf germplasn) fcr quality characters rf pinper
(ScIsn)

8 . Effect c f seec? treatment i-n rhizcme ret rf nin(>:er (Sclan)

V. TURMERIC

1. Germplaso) 'ccllecticn and evaluation
(Sclan, Pcttangi, Ja^tial and Ccirobatcre)

2. Initia l evaluation tr ia l (Pcttangi, Ccirobatrre and Japtial)

3. Crn}parative y ie ld  tr ia l (P<^ttangi)

4. Multilrcation trip l on Turmeric (MLT 1987 series-II)
(Sclan, Pcttanpi, Japtial and Ccimbatcre)

5. Effect cf intercropping in turmeric (Pcttanpi and Jagtial)

6» Quality evaluation cf germplasm co llection /varieties (Sclan)

7. Effect cf storage cn curcumin content (Solan)

VI. CORIANDER

1. Germplasm ccllecticn , maintenance, evaluaticn and screening
against d iseases
(Jcbner, Jaguden, Guntur and Ccimbatcre)

2 . Initial evaluation tr ia l (Ccimbatcre and Guntur)

3. Comparative y ie ld  tr ia l / Ccrrdinated varietal tr ia l
 ̂ (CYT 1989 S eries-1 ) (Guntur, Ccimbatcre and Jrbner)

4. Multilccaticn tr ia l cn Ccriander (MLT 1989 Serics-I)
(Jcbner, Guntur and Jagudan)



5. f^utatirn brcc:^irp tc cvcxve vnH cties with carliness ?nd 
resistance tc disease
(Ccitr,b?tore an-̂  Jrbner)

6. Effcct " i  '‘iffcrent stages rf harvostinp; " n̂ y ie lr  n̂.f, auality cf 
ccrianc^er varieties
(Jcbner and Jaru'^an)

7. Response rf coriander tr fer tilizer  (Jcbner ?nd Guntur)

8. Studies cn tlie grain mould/wilt r^isease c f  coriander 
(Ccirobatore)

9. Evaluation of coriander for essential o il content (Jobner)

VII. CUMIN

1. Germplasm ccllecticn , anaintenance* evaluation and screening 
against d isease
(Jcbner and Jagudan)

2. Multilccaticn varietal tr ia l (MLT 1987, MLT 1989 Series-I)
(Jcbner and Jagudan)

3. Breeding for w ilt resistant variety in cumin (Jcbner)

4. Effect of crop gecoietry and seed rate on y ie ld  of cumin 
(Jcbner and Jagudan)

5. Evolving control measures against w ilt d isease (Jagudan)

6 . Studies cn seed born myccflora of cumin (Jobner)

7. Quality evaluation studies in cumin (Jobner)

8. Adaptive tr ia ls  of* promising cultures cf cumin at different 
taluka seed farms
(Jagudan and Jobner)

2 12 :



VIII. FENNEL

1. Gertrplatn cr llecticn , maintenance ?nc' ev?iluaticn 
(Jrbner and Japudan)

2. f/ultilccaticn tr ia l in fennel (MLT 1989 Seriesrl)
(Jrbner snc? Japur^n)

3. Studies m  intercrrppin^ in fennel (Jrbner)

4. Effect cf nitrcren lev e ls  an;i stages cf umbel picking cn yield
and quality cf fennel
(Jcbner and Jagud?n)

5. Quality evaluation cf fennel fcr volatile  c i l  (Jcbner),

X. FENUGREEK

1. Germplasm co llccticn , maintenance, evaluation and screening
against rcct knct nematrde & powdery mildew
(Jcbner, Jaf^udan, Guntur and Ccimbatcre)

2. Initial evaluation tr ia l (CoimlJatore)

3. Comparative y ield  tr ia l (CYT 1989 Series-I)
(Guntur and Ccimbatcre)

4. Multilocaticn tr ia l (MLT 1989 -  Series-I)
(Jcboer, Jagudan,- Guntur and Coimbatore)

5. Evolving varieties resistant tc powdery milde'w through mutation 
breeding., (Jrbner)

6 . Effect of irrigation and phosphorous (Jcbner and Jap^udan)

; 13 J

\
7. Studies cn the control of rcct rot d isease cf fenugreek by so il 

amendments and antaponistic fungi
(Coimbatore)

8 . Adaptive tr ia ls  (Jcbner)



I . C/lR’OAMOM

1. GERMPLASM COLLECTION, PESCRIPTION OF TYPES AND VAPJETIES AND 
TKEIE EVALUATION
(fv^udigere, Yercaud »nd Pampadump^ra)

One ninety fiv e  entries were planted during 1989 and f ifty  
entries during 199C at Mudipere. They are being evaluated and 
preliminary data collected and the data as per descriptor w ill be 
collected system atically c .̂uring ensuing Kharif 1991. In the 195 entries 
planted during June 1989, 77% cf the entries produced panicles during 
2nd year after planting w hile 23% continued to be in vegetative phase? 
up to 9 panicles were produced per clump. The preliminary data 
collccted clearly  indicate genotypic differences In the collection with 
respect to panicle in itiation . In the entries planted for clonal 
multiplication 34.5% produced panicles during second year and data 
indicate genotypic differences ex is t  among germplasm for panicle 
in itiation.' ' Panicle 'initiation during 1990 was unusually early and 
revealed that 91.0% cf the clumps entered reproductive phase and the 
remaining 8.2% were late for flow ering. In some cc llec ticn s, suckers 
and panicles per plant were mcr'  ̂ than 50 (Cl-692, P -20, EB 1277-7, 
Anamalai~l, P-10 and P -8) .  One hundred and th irty  eight entries  
attained height exceeding 2C0 cm; 47% cf the collections were found 
susceptible to shoot borer.

Among 533 plants cf unknown id en tity , 16 were with errect 
panicles, 23 with semi errect panicles and the rest spreading ty p e , fiv e  
plants were identified  as long panicle and m ultiple branched typ es.

Plants cf unknown identity  from the concluded "diallel 
experiment" were separately planted for isolating superior genotypes; 
73.3% cf these plants flowered during the 2nd year.

The 35 germplasm accessions maintained and evaluated at Yercaud 
in the new compact b lock , wide variab ility  exhib ited  for monthly 
biometrical observations recorded on plant height 97.3 cm to 284.2 cm, 
number of suckers 4.9 to 35.2 and number cf leaves per clump 33.9 to 
256.1. Harvesting cf capsule c f the f ir s t  bearing is  in progress. A 
wild type v i z . ,  Alpinia grandiflora has been advded to the germplasm.
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At present 56 cultivste'"'' anc’ 15 wild relatives are maintained as 
permplasm r>t Fampac3umpara Centre.

Ccmments : The nerroplasm obtained from NRCS Cnrdsmcm iResearch
Centre, Appangala by an exchanpe prcpramtre may be 
established early , multiplied and evaluation reports 

furnished. Exhaustive survey need to be conducted in the 
Western rh ats' and the descriptor fcr IBPGK may be 
finalised early fcr adoption in f^udipere Centre.

2. MULTILOCATION TRIAL/COMPARATIVE YIELD TRIAL 
(MLT 1988 Series II)
(Mudipere, Yercaud and Pampadumpara)

The MLT laid  cut with 10 entries at Mudipere (1988) was
vitiated  due to Katte d isease and therefore relaid during 199C. The
preliminary data v iz . ,  mortality percent, percent of plants producing 
new suckers, number of new suckers and leaves per plant etc . are being 
obtained. Mortality of suckers was hiphest in case of SKF-14 (11.11%) 
and low est in case of CL-726 and SXP-51. Percentage of plants which 
produced new suckers in 75 days was highest in CL-726, number of new
suckers produced per plant were highest in Mudif^ere-l and number of
leaves produced per new suckers was h ighest in s e l- 8CC.

At Yercaud a MLT (Series II, 1988) with 12 entries was laid
cut during July 1988 and is  in progress. The morphological attributes 
and the y ie ld  data recorded for the f ir s t  time durinp the current
harvest season 1990-91 was provided in Table-1. The selection SKP-51
excelled  other entries in the morphological characters and SKP-51
recorded the highest capsule y ie ld  of 83 kg/ha which was s ta tistica lly  
sign ificant.
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Table 1 ? PERFORMANCE OF ENTRi2S IN MLT-II (19P8) AT YERCAUD 
CENTRE (1990-91)

Entry/ 
Acc.Nc.

Plant No. -.f Nc. cf No. c f Yield of 
Scurce beipht suckers leaves panicles capsules 

(cm) (kp/ha)

CL.726 RRS Mu'^igere 152.0 7.3 52.6 6 .5  36 .C

CL.679 RRS Mu:?icerc 146.5 -1.6 28.9 2.0 25.0

CL,683 RRS Mudi^jere 147.7 4.9 32.7 3.C 26.3

P . l  RRS Mudipere 147.9 4 .4  30.8 6 .C 22.3

Sel.262 CRS Appangala 177.4 7.C 50.6 2.4 24.6

Sel.SOC CRS Appangala 171.9 9.6 64.6 3.9 31.0

Sel.112 CFS Appangala 225.6 13 .8x 102.9 10.1 55.3

SKP.14 Sakleshpur 126.6 11.5 74.7 9 .6  59.3

SKP.51 Sakleshpur 227.8 22.4 159.7 14.9 83.0

P V .l Pampadumpara 209,4 12.4 96.7 4.6 38.0

Malabar Lccal check 209.3 18 .̂3 125.1 11.8 72.6

Mysore Lccal check 207.7 9.7 70.1 8 .2  47.3

CD (P=0.05) 8.64

The tr ia l was net laid cut at Pampadumpara Centre.
Comments : The tria l i s  making satisfactory progress in Mudigere &

Yercaud Centres. In sp ite  cf repeated requests and
personal v is i t s ,  the Pampadumpara Centre has not taken up
tr ia l.

3. MUTAGENESIS IN CARDAMOM 
(Mudipere and Yercaud)

The data cn pseudcstem .height and sucker number c f M-1 
seedlings of csr^amcm planted in mainfiel^ during 1989 at Mudigere were 
collected and presented in Table 2 .
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Table 2 s OBSERVATION ON ^̂ CRTALITY AND /̂ORFHCLOGICAL CHARACTERS 
IN M-1 GENERATION CARDAMOM PLANTS

Treat No.cf plants Nforta Pseuicstetr
ment trans survi l i ty  heipht cm

plan ved % 10 men- 16 tnrn-
'ted after tbs ths

1C crcp crrp
months

Nr .of Suckers N c./plant 
leaves/ 10 men- 16 mcn- 
pscu'fo- tbs ths 
stem crcp crcp
10
mcntbs
crcp

Control ICO 68 37 66.9 119.6 1 1 .0 8.2 21.3

1 KK 96 5C 48 58.7 98.9** 1C. 8 4.8** 14.3**

2 KR 96 34 65 48.3** 98.8** 10.3 5.2** 18.1**

3 KR 48 2C 58 42.4** 98.2** 9.2** 4.4** 14.8**

4 KR 96 54 44 54.3** ' 106.9** 10.3 5.8** 16.1**

5 KR 156 58 37 61.0 115.9** 10.9 7.1 20.7

♦♦ _ t  te st  significantly differing mean frcm contrcl.

Pseudcstetn height was significantly Icwer in a ll treatments following
gamma rays treatment which varied frcm 115.9 tc 98.2 cm in the 
treatments than in the ccntrol (119.6 cm ). The height decreased with
dcse frcm 1 to 3 KR but was on the higher side and significantly
higher at a higher dcse of 4 and 5 KR. Sucker number per plant also
shewed a sim ilar trend. However 5 KR treatment was on par with
contrcl and there was significant reduction in ether treatments.

Comments : During the Coimbatore Workshop (1989) it  was decided to
delink th is  experiment from the Coordinated Project and 
th is  has been communicated. However, the work is  being
continued by the U niversity.
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HYBRIDISATION AND SELECTION uN CARDAMOM 
(Mudipere and Pampaduropara)

Evaluation cf OF seedling prog-enies cf selected F-1 hybrids and 
premising clcnes (Mu dip ere)

The selected  F-1 hybrids which recorded re la tive ly  higher 
yield  frcm the "diallel experiment" were multiplied ip isolated blocks 
alcnp with premising clcnes. The seedlinp: progenies cf these selections  
were evaluated for y ie ld  and y ield  attributes and compared with the 
standard check , V udipere-l. Data were collected on plant height, and 
sucker number per plant after 3 months and 8 mrnths following 
transplanting. Out c f the 62 en tries, 42 were selected FI hybrids and 
20 were premising clones; and among th ese , significant variab ility  with 
respect tc height was observed , in most cf the F-1 hybrids than in 
premising clones. Similarly variab ility  for sucker was also mere in 
case cf hybrids than in promising clones. Among the 13 entries which 
showed enlarged variab ility  for both "height and sucker number", 12 

were hybrids and one was a promising clone. Thus, as compared tc 
8.33% cf the "clones", 28.6% rf the hybrids were found suitable for 
making a selection . Hence selection prospects appear better in seedling  
progenies of the hybrids than in seedling progenies cf promising clcnes. 
Mere than 50% cf the plants in case of four entries (D-18, D-496, D-516 
and HS-1) were early  in bearing and produced panicles by 1C months 
after transplanting.

Comments : Pampadumpara Centre has net conducted the experiment due
tc absence of Plant Breeder and however, the post has 
been now redeployed at Ambalavsyal (RARS -  KAU) to wcrk 
on Black Pepper.

5. PRELIMINARY YIELD EVALUATION OF PROMISING CULTURES :
(Mudigere)

A tr ia l with the two promising cultures with bold capsule s ize  
v iz . ,  D-751 and HS-1 along with ether seven promising cultures as w ell 
as Mudigere-1 were taken up for th eir  evaluation. Mortality of suckers 
was h ighest in C-751. The percentage of plants which produced new 
suckers in 75 days was highest in case of CS-6 , CL-664 and Mudigere-1 
and after seven months, was highest in case of D-751 and Cl-37.



6. MANURIAL EXPERIVENTS
(N/u'^igore, Yercauf. and Panr.padunjpara)

The experiment was laid cut at Wudigere during 1987 tc study 
the response cf NFK en y ield  cf c?rdamctn under unifcrm ccirroat shade 
?.ni the variety used was unifcrm mrnoclcnal K udipcre-l. The 
treatments ■ (NFK 3x3x3 factorial -  27 treatments) were imposed durinp 
1988. The results dc net indicate any significant variation in y ie ld  in 
the second year a lso . However, the response to fer tilizer  was mere 
prcncunced to hi£-her lev e ls  cf fe r tiliz er s .

In the relaid  out experiment at Yercaud (July 1989) the mean 
data indicated that the treatment IOC; IOC: 200 kg NPK/ha recorded 
maximum plant height (181.63 cm) and number of leaves per plant 
(8 1 .6 6 ). Treatment 10C:10C;1C0 kg NPK/ha registered maximum number of 
suckers/plant (21 ,85). A new NPK triaJL was laid  cut with Malabar 
variety  (O ct.1990) with 6 treatments based on the X Workshop (1989) 
recommendation.

The experiment has been conducted for three years at 
Pampadumpara Centre using variety PV-1 under uniform (coir mat) shade 
and it  has been com pleted. Pooled analysis of yield  data (from July 
1986 to Dec. 1988) showed no sij'nificant -difference between 27 different 
treatments.

Comments ; The new experiment planned after the Coimbatore Workshop 
(1989) w ill have to be laid out at Pampadumpara Centre.

7. STUDIES ON THE EFFECT OF FERTILIZER LEVELS ON THE YIELD OF
C/.RDAWOM UNDER NATURAL SHADE.
(Nludipere)

As per X Workshop decision, a new manuri^l tria l was initiated
(1990) with s ix  fer tilizer  treatments. (NPK lev e ls  kg/ha C-C-0, 75-75- 
150, 100-100-175, 125-125-200, 15C-15C-225 and 38-38-75). The in itia l 
ob servation s'o f the growth attributes v iz . ,  plant height and number of 
suckers/clump were found non-significant.
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8. MICRONUTRIENT REOUIREMENT Cr CARDAMOM 
(^'fudigere, Yercaud & Pampadumpara)

A tria l cn the infiueuce \cf inicrcnutrients cn the y ield  cf 
cardamom under natural shade wi'cli the follcwing seven treatments has 
been initiated at iMudire r̂e centre;

1. Ccntrcl (NPK cnly)
2. NFK + Errax 10 kg/ha (Sril application)
3. NPK + Borax 20 kp/ha (Soil application)
4. NPK + Borax G.2% scluticn spray
5. NPK + Molybdenum C.25 kp/ha (Soil application)
6. NPK + Mclybdenum 0.50 kg/ha (Scil application)
7. NPK + Borax 10 kg/ha + Mclybdenunj 0.25 kg/ha

(Soil application)
(Borax as'Sodium Metaborate, Molybdenum as Sodium M olybdate).

Pre-treatment observation on plant height and number of 
suckers/clump have been found non-significant. Treatments w ill be 
imposed one month before panicle ir ltia tion .

The same tria l has been laid out at Yercaud and pre-treatment 
samples have been collected for an alysis.

Comments : The new micronutrient tr ia l based on the recommenda- ticn
of Guntur Workshop (1987) has not yet started at 
Pampadumpara and it  i s  a serious deficiency. The ADG 
(PC) & PC (Spices) during th e ir  joint v is it  to the Centre 
have expressed serious concern on non-initiation of 
agronomic experiments at Pampadumpara.

9. EVALUATION OF TYPES AND VARIETIES OF CARDAMOM FOR DROUGHT 
TOLERANCE
(Mudigere)

In the drought tolerance studies initiated in 1986, tw elve  
selected clones ( 12 -subtreatments) were planted under natural shade in a 
sp lit  plot design with three main treatments (No Irripation, irrigation at
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75% '’.epleticn and 50% c^epleticn -'I field  capacity). They were grown 

for twc years with the reccrmKen-.ed package -f  practices an-.'l ^^uring 
summer 1988-89 anfl 19^^9-90, the plants were f îven irrig:atirn whenever 
the moisture content ?̂ct re'^uce:? tz 75% anc" SCI cf fiel'3 capacity« The 
effect cf different se ll tnci-sture r!epletici5 on prcv;th of clones v/as 
assesserl by ’̂eterrrining the percsnta^e cf leaf -^eath and sucker death 
during the stress period (Dec. 1988 to April 1989)» The clcne P-6  

recf '̂rcied the Icwest leaf death an  ̂ lowest sucker mortality; earlier  
studies on dry matter accumulation and LAI also indicated P-6  as 
rela tive ly  drought tolerant.

,The observation recorded on plant height and number of suckers 
recorded during May 199C shewed significant differences between lev e ls  
cf irrigation and between clones, Clone P-6  Recorded superiority by 
attaining maximum height (152.73 cm) compared to many,ether clones and 
as regard to number cf suckers, it  was on par with Cl-670, P-8  and 
P-3., However, the yield  differences between entries during September'- 
Deciember 199C, were non-significant. However, y ield  of P-6  (202.36 
g/clurrp) and P-3 (165.53 g) are numerically higher to other 10 entries.

Comments : In the absence of F l'nt Physiologist for two years, the
programme could not be''attended seriously .

10. EVOLVING CONTROL MEASURES AGAINST CARDAMOM THRIPS AND 
CAPSULE BORER 
(Mud igere & Pampadumpara)

The effect of insecticidal spraying and thrashing on the pest 
population in cardamom and' the damage due to thrips and borers were- 
studied in each h a r v e s t' at Mudigere. A set of 2G0 cardamom plants 
were thrashed off old and dried suckers, shoot p ee ls , and dried leaves  
and were sprayed with C.C5% monocrotophos, followed by twc sprays cf
0.05% phosalone at 30 days in terval, another set treated only with the 
above in secticid es without thrashing and a third set functioned as 
control. Reduction in thrips damage was observed (16.42%) by spraying 
monocrotophcs and phosalone after thrashing and 13.84% by spraying the 
above in sectic id es without thrashing as against control. A gradual 
decrease in th rip s damage was observed , in both treatments with 
succeeding harvest while it  remained constant (ground 4C%) in control. 
The damage due to capsule ,borer was very low (3%).
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The experiment fit Psrrpi^i'lumpara (1980) consists 9 treatments 
and the chemicals were applie:^ as fe llow s.

Tl

T,, St T ,

Enrlcsulfan O.G7% & 0.15%

-  Carbaryl 0.011 & 0,15%

-  . ¥rnccrotcpb;-s C.C5% C.1%

-  Phrsalcne C , C 5 %  & C .K  

Ccntrcl

The percentage r f thrips an i  capsule borer infestation and yield  
during; the three harvests of the years 1989 and 1990 were observed. 
Capsule bcrer infestation was comparatively le s s  in f ie ld . The 
observation on capsule borer infestation of the 3 harvests during the 
year 1990 are presented in Table-3 shewed treatment T-4 is  superior in 
a ll ether treatments.

Table 3 ; MEAN PERCENTAGE OF CAPSULE BORER INFESTATION

Treatment I Harvest II Harvest III Harvest

^1 2.644 (1.626) 1.000 ( 1 . 000) 3.317 (1.821)

^2 4.000 (2 . 000) 4.321 (2.079) 4.966 (2.229)

^3 3.219 (1.794) 1.629 (1.276) 2.311 (1.520)

1.000 ( 1 . 000) 1.000 (l.COO) 1.000 ( 1 . 000)

^5 5.280 (2.300) 5.545 (2.355) 2.644 (1.626)

^6 3.547 (1.803) 1.295 (1.138) 4.321t (2.079)

^7 1.778 (1.333) 2.644 (1.626) 1.629 (1.276)

3.727 (1.931)
/

3.000 (1.732) 6.000 (2.449)

^9 7.520 (2.742) / I I .906 (3.462) 12.249 (3.500)

CD at 5% 0. 7005 C. 333 0. 357

Figures in parenthesis are values after \/3r~transfcrmaticn.



The thrips infestatirn percent shcwe;! treatment T-2 is  superior 
in a ll the three harvests and in f ir st  harvest a lsc is  found superior 
(Tablc-4)

Table -5 : PEKCENTAGE OF THEIFS INFESTATION
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Treatment I Haravest II Harvest III Harvest

^ 1 19,967 (4.468) 22.565 (4.750) 30.984 (5.566)

^2 7.326 (2.707) 6.563 (2.562) 8.538 (2.922)

^3 13.963 (3.737) 18.293 (4.277) 22.286 (4.721)

11.313 (3.363)
f

10.661 (3.265) 11.944 (3.456)

^5 13.211 (3.635) 13.305 (3.648) 21.293 (4.614)

^6 9.327 (3.054) 10.646 (3.263) 15.622 (3.952)

^7 13.27C (3.643) 12.611 (4.551) 20. 0CO (4.472)

^8 21.258 (4.611) 22,619 (4.756) 24.952 (4.995)

39.328 (6.271) ^^8.437 (6.960) 59.930 (7.741)

CD at 5% C.429 C.59C 0.465

Fifrures in parenthesis are values after v.A*" transfcrmatirns.

11. EVOLVING KATTE TOLERANT VARIETIES AND CONTROL MEASUI5ES 
AG/iiNST KATTE DISEASE AND ITS MANAGEMENT 
(Mudipere)

The seedlings cf the ccllecticn  shcwec^ susceptablc
reacticn in mass screening at I/u^igere. The seeds cf Muc?ipere-1 were 
subjected to mutagenic agent EMS and KZ seedlings are being evaluated.

Ccmroents. ; Panjpadumpara centre has been advised to drop th is  
experiment as krtte i s  net prevalent in that zrne.
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12. SCREENING OF VARIETIES/CLILTUF.ES FOR RESISTANCE TO NURSERY 

LEAF SFOT
fiMu'Ugere)

The available permplasro h?is been t?ken up fci- screeninp apainst 
leaf sprt in  nurseries. Open p('llin?/co:l see flin rs  prcgenies ' ' f  pr'^misinf; 
carl'll?jncm clones mEintaine,^ in an ifjclnted blrck have been raised in the 
nursery beds an^ are beini7 screened f '̂r th e -d isea se .

13. STUDIES ON CLUMP ROT OR AZHUKAL DISEASE 
(Patnpadumpara)

The experiment was laid  cut at Pampadumpara in tv'c Iccaticns 
in 198C tc find out the effect on time cf sprayinfi; A liette (0.3?;), 

Ridcinil (C.2%) in ccmbinaticn with Bcrdeaux mixture (1%) ccnsistinc cf 8 

treatment. Ncne cf the treatments pave significant resu lts .

Comments : As the resu lts  are ncn-s irn if ican t, the  tr ia l may be
continued.

14. BIOLOGICAL CONTROL OF CAREAJ/OM RKIZOK̂ E ROT 
(Mudigere)

Isrlation and culturinr of pathojjens involved in clump ret fcr  
screening with antagonistic funpi and bacterial cultures are under
prorress. This i s  as per the decisions taken during X Workshop
(Coimbatcre, 1989).

^^iscellaneous (UAS prcf>ramme)

15. INFLUENCE OF LIGHT INTENSITY AND NUTRIENTS ON GROWTH AND 
YIELD OF CARDAh/*OM
(^•udi{^ere)

A tr ia l laid  cut in sp lit  plot design with twc main treatment
(A. shade repulaticn in May, B. No shade refulaticn) and the followinr'
6 sub treatments (Nutrient comp<^siticn of F, Ca, Mp, S, Zn) in the year 
1986.



Tj -  Scil injcicticn with nutrient scluticn 2 m l/lit

-  S'^il injection with nutrient sc il

Tj -  Fcliar sprry 2 m l/lit

T,̂  -  ^2 + Fcliar spray 2 m l/lit

Tg -  Fcliar spray 2 m l/lit

-  Crntrcl

No significant y ield  differences cr plant height and- number cf 
suckers were observed due to sh^de management. However numerically 
higher y ield  was observed in plots where shade was regulated during 
May, , Sell injection cf nutrients at 4 m l/lit  + Fcliar spray 2 m l/lit  

resulted in significantly- h irher y ie ld .
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II. JiiSDAMOLi

1. GERMPLASM COLLECTION, V)e .'CR!PTIOIJ AND EVALUATION 
(Gangtck)

Five premising . t^rpos cf largo carcaraora Acc, Wc.3
(Ramnag frcm Singhik), Acc.Kc.-? r*op Si'nghlk), Acc. No.9
(Rainsey-green ty p e ) ,  Acc. Kc.l2 (Burlangey), Acc- Nq. 14 (Bebo) and 
f iv e ' re la tiv es ' v i z . ,  Churuixjpa (Amcg:i’.tn dealbatugi) ,: Bcklck (Amcmum 
kinRii) ,  Belak (Amcmum s p . ) .  T all. (Amcmtra e p . ). & Jake? (Atvicmum s p .)  
have been identified  frcm the 34 gercrplasa types aaijitained at the 
experimental farm v-̂ f ICAR Complex, Tadung for further use in crop 
improvement.

2. COMPARATIVE YIELD TRIAL WITH HIGH YIELDING CLONES (CYT-1) 
(Gangtck)

In the CYT with s ix  cultivars at the end cf third year, the 
maximum survival observed in Cv. 'Pink Golcey* (80%) fc llc ’fyed by 
'Ramla' (78.5C%) and Sawney (77 V .  In most cf 'the cultivars the
m ortality was d irectly  related to th e Virus d isease eiicept in cultivar
' Dzongu -  G olsey' .

’Sawney' and Clcne-2 were most affectrid duo tc ch irkey v/hereas 
'Sawney' and 'Ramla' were affected most duo to Foorkey d isea se . The 
pooled y ie ld  recorded for two je o rn  indicated chat Cv. 'Pink-G olsey'
had a maximum cf 1374 kg/ha fresh capculas fc llc ’?>Gd by 'Ramsey' (1C53
k g /h a ).

Comments : The CYT-1 may be continued for cue mere year v ( 3 r d  year)
and the data to be pooled and analysed.



3. IDENTIFYING TOLERANT TYPES TO TWO VIRUS DISEASES AND 

EVOLVING CONTROL MEASURES
(Ganf'tck)

Five hundred seed lings, each cf four ccmmercial • varieties were 
planted in May 1988 fcr screening af;ainst virus d iseases 'Fccrkey' and 
'Chirkey' under natural conditions. Chirkey appeared in 'Raaila' &
' Sawney' but net in ' G rlsey' & ' Ramsey' .  The d isease was rcccrdcd in
11 clumps and 25 clumps in the variety  Sawney in 1989 6 1990
resp ectively ; and in Ramla, 22 clumps were fcund infected with th is  
disease in 1990 as against 16 in 1989.

Fccrkey d isease was later observed in three clumps In 'Gclsey* 
and cne clump in 'Ramsey' in 1990. In 'Sawney', 25 clumps were 
infected against 8 in 1989 and 22 clumps in variety 'Ramla' against 14 
clumps in 1989.

4. FUNGICIDAL EVALUATION AGAINST LEAF STREAK DISEASE 

(Gangtck)

The leaf streak d isease  caused considerable f<^liape damage tc 
the variety 'Golsey' which was found tclerant tc Chirkey and Focrkey. 
The evaluation with the 1C fungicides fcr two ye?.rs (1989 & 1990) 
indicated that Copper fungicides Blitcx-50 and Fytclan were found to be 
the best tc control the d isea se .
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III. BLACK PEPPER

1. GERMPLASM COLLECTION, DESCRIPTION AND EVALUATION 

(Panniyur, S irsi and Chintapalli)

In the black pepper perniplasm crllectirn  s ix ty  three cultivars  
produced sp ik es during 1990 ?,t Panniyur. Thrugh vines ?.re cf variable
ape, a ccropariscn was made fr^r varieties which y ielded  mere than 5 kg
green sp ik e /v in e . The h ighest groan sp ike y ie ld  of 9.700 kg by a vine 
was obtained in "SulHa'' fcllcw ed by TMB-IV (C.590 k g ), Karimund?-I 
(8.110 k g ), Karimunda-’III (8.080 k?r), Balankotta-II (7.C20 kp),
Kumbakodi (6.885 k g ), Munda (5.330 k g ) , Valli (5.130 k g ) . Wild 
germplasm were collected frcm Kcdagu d istr ic t and S irsi areas cf 
Karnataka.

A total 65 germplasm acccssion (45 cultivated and 2C w ild ) were 
maintained at S ir s i.

At C hintapalli, 17 cultivated and 4 w ild accessicns are
maintained. Additirnal (w ild ) gcrnjpl&sni ccUecticn made during 1990 
from the fcrest areas cf R.V.N? i r  and Chintapalli forest d ivision  
increased the W3.1d gtrmpj-asm t~ 19 and arc estab lished  in germplasm 
block .

At C hintapalli, nine cultivated germplasm as w ell as wild  
germplasm were evaluated for progressive prrwth, spike characters and 
y ie ld . The y ie ld  data were rec''rdc'3 in available vine in each variety  

and the mean values showed that among the 9 cultivated varieties  
evaluated, Kcttanadan followed b y  Ivarimunda & Panniyur-1 have recorded 
maximum number cf sp ik es/v in es (63.<!, 62.5 & 54.3 r e sp ec tiv e ly ). The 
sp ik e  length was however greater in Fanniyur~l (10.3  cm) fcllcw ed by 
Kcttanadan (10.1 cm) whereas b orrics/sp ik c was greater in Kcttanadan 
(56«2) fcllcw ed by ranniyur-1 (5 2 .5 ) . Yield of berries in terms of 
fresh  and dry weight were maximum in Panniyur-1 (0.460 kg & 0.13 kg) 
fcllcw ed by Balankctta, Kcttanadan and Karlmunda,



2 . COMPARATIVE YIELD TRIAL OF .'.ELECTED CULTIVAkS
(CYT 1984 s S erie s-I)

(Fanniyur)

The experiment v/as alTisd tc evaluate 9 culti\-7ir? at two Centres 
v iz . ,  Panaiyur and CMn'^apall-'.. i!C'-/Gvc---r, the e:>:pr;i*ir.’2nt was started
with 9 enti'ies only at iPanni/ur dnviaj 1984 (CYT 1934 S eries-1 ). The 
entries are Culture Nori:4, Culture Nr, 21.1, Culc'i5*e No. 239, Culture 
Nc.331, Culture Mce4G&, Culture C’jiltars N o.1199, Panniyur~l and
Karimunda bulk. Three culturefj v i s . ,  N c.51-, Me.239 find Nc.331 yielded  
high and later No.331 was released as Panniyur-3. It was decided to 
discontinue th is  experiment but tc continue as a University programnQe as 
only by 1995, firm resuts would becrme availab le.

3. MULTILOCATION TRIAL OF PEPPER CULTIVARS (1984 Series-II) 
(Panniyur, Chintapalli & S irsi)

Another set of experiment also initiated in 1984 in Fanniyur,
S irsi and Chintapalli locations with the promising cultures v iz . ,  
Neelamundi, K alluvally, Aimpiriyan, Kcttanadan, Narayakcdi, 
K uthiravally, Karimunda bulk , Arakulammunda and Panniyur-1. During 
the la st 3-4 years of stab ilised  y ield  (vines per s e ) , there is  no
significant difference bstween the cultivars at Praniyur Centre. The 
tr ia l at Chintapalli has been laid (1987) with 11 selected cultivars ajid 
the in itia l 3 years' data shewed superiority of Fanniyi:r-1 & Kcttanadan

I

over others. At S ir s i, the tr ia l Ivan been abandoned due to mortality
of vines and a new MLT started in 1987.

Comments : Though there is  no significant outcome from th is  tr ia l, it
was allowed to be crntinusd as an University programme. 
The prograTOTHQ wculd f:j.ve dependable resu lts only by 1995 
at Par.niyur.

4. MULTILOCATIOK TRIAL II! BLACK PEPPER (1987 S eries-Ill)
(Panniyur, S iri 'i , Yercc-id j  ChintapAlli)

The Guntur Workshop decided to initiate a new CYT with 10 
promising black pepper entries at Panniyur, S irs i, Chirtapalli & Yercaud
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Centres. Accordingly the tr ia l la id  out at Panniyur with standards 9.8 
Karayam (Garuga pinnata); the- entries included are cultures 141, 239, 
331, 1558 (OP Kalk’v^Uy) and ?128 (OP Cheriyakaniakadan) ,  KS-14, KS- 
27, KS-88, Karimunda and Panniyur-1. This has been laid cut only
during 1990. The tr ia l has a lsc been laid cut at Sirci with Lccal
Ccntrcls v i z . ,  Karicialligessara & Uddakare. At the Yercaud Centre, a 
sim ilar tr ia l has been laid  cut (199C-91) cn a voluntary b a sis ,

Ccmments ; The Chintapalli Centre i s  yet tr take up the prcgramme.

5. INTER VARIETAL HYBRIDISATION TO EVOLVE HIGH YIELDING VARIETIES 
(Panniyur)

Out c f  more than 2C00 hybrid and OP prrgeny seedlings planted»
.since 1983, 541 OP and hybrid seedling vines were harvested . The
vines were 3-8 year o ld . The vines which y ie ld s  more than 1 kg green
spike planted in 1982/83/84 are 27 in number. The y ie ld  data c f the 7 
accessions along with Panniyur-1 & Karimunda were s ta tistica lly  analysed  
and that shewed significant variation among the accessions.

Note ; This tr ia l involving 14 parental combinations was in itiated  
during July-August 1987, A'^cut 8000 OP and hybrid progeny are 

under evaluatiion for y ie ld  and r'ther attributes. The 'hybrids' 
constitute about 25% of the population and the rest are OP 
progenies. The promising cultures have been advanced to either  
CYT/MLT resulted in release cf Panniyur-2, Panniyur-3 6 

Panniyur-4. An OP seedling of cultivar Cheriyakaniakadan 
(Cul.No.5128) alsc is  superior in performance.

Comments s This i s  a continuous experim ent, providing very  valuable 
material for future use in MLT e tc .

6. MANURIAL REQUIREMENTS OF BLACK PEPPER 
(S irsi)

The experiment la id  out during June 1990 is  in progress at 
S irsi with 5 treatments (different dose cf fer tilizer  application tc main 
crop & in tercrop ). Yield of black pepper and arecanut have been 
recorded.

: 30 :



7. IRRIGATION-CUM-r::r;T!LIZZ:: ?. ,̂gUlRRkKNT 

(Panniyur & S irsi)

A? per the recominericlaiirni; cf Giintur WcrkKhcp (1987), an 
experiment hss been ?.aid cut Panniyur in 1.98? tc study the
requirernent of iri*igaticn £e'*tilise::r in Karimunda and Panniyur

varieties with ccrnbrUiaticn of varlf^i es and 3 leveL’ cf irrigation as 
main treatuients anr’ 3 lev e ls  cf fertiiiEer .-in subtr3atiuc:its. Observation 
on the number cf sp ikes DVid y ield  c:; spike per plant (1990-91) revealed  
that the tv/o le v e ls  cf irrigaiicn had increased the number cf spikes and 
yield  cf berries per plant in bcth the varieties producing highest 

number cf sp ikes and y ield  cf berriec by Karixunda under IW/CPE ratio 
cf C.250 (Table 5 6) .

Table-5 ; IRRIGATION-CUM-FERTILIZ^R REQUIREMENT (Panniym: Centre)
Maan yield  cf  b erries/ plant (g) (1990-91)

Levels of irrigation (I)
Var

V
(Karimunda)

■jeties (V)
Mean

(Pai-.niyur-l)

Ij -  No irrigation 306.29 510.37 408.58

I- -  Irrigation at IW/CPE
ratio 0.125 1010.27 1119.46 1064.87

I- -  Irrigation at IW/CPE
ratio 0.250 1342,43 1060.07 1201.25

Mean 886.33 896.80

C.D. at 5% lev e l
V X I flS.

V NS

I 422.98

Irrigation significantly increased spike y ie ld , but irrigation at
IW/CPE ratio C.250 did net increase the y ield  over irrigation at IW/CPE 
ratio cf 0.125.



Table 6 : IRRIGATION-CUM-FERTILIZER REQUIREMENT (Panniyur Centre)

Mcs'.n number cf sp ik es/p lsn t -  1990-91 

Varieties*
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Levels rf irrigation**

^2

Mean

' i 63.64 85.94 84.79

2-11.83 134.96 188.40

I3 312.29 132.29 222.29

Mean 212.59 117.73

CD at 5% lev e l V X 1 78.12
V 45.12
I 55.26

♦V-1 -  Karimunda
V-2 -  Panniyur-1

**Ij -  No irrigation

^2 -  Irrigation at IW/CPE ratio 0.125

h -  Irrigation at IW/CPE ratio 0.250

Interaction between irrigation and varieties were alsc significant.

This tr ia l has been planned at S irsi Centre and the fie ld  is
getting esta b lish ed ; Karimalligessara and Panniyur-1 are the varieties
te sted » the ether treatment d eta ils being sim ilar to as at Panniyur.
The arecanut-pepper intercrcpping system has been taken intc account s t



0. INVESTIGATION OF QUIC7. vviLT A i l D  SLOW WILT Cl-i;3ASS OF PEPPER 

IHCLUDIIIG TE3TIMG OF EYST:2M1C »u1;GIC'L'KS

r.) CheraiC'il ccnjrci '.J "..•.11;: ^Fcct r':<;) dxfssc.sc;

Par.ni'-yvr ft S Ite 'A)

A fjald  ccn ircl tr ia l ;..t.ar;;eG in 19£5~c& .rc P?iriiiiyur ■ and

Siso i (19P5-'8V)^ The e3:p':.-in>oi:: \7cui hcv/e''oi' tncdificd by

includ:'n~ A lictie  a.-i K’dcm->1 W.'l cc;.ti.:.v.xng b ;:r£H’;n:£!̂ cd ccns'.stitig: c£ 3

ppp3:cr1.ic:j, t i ’ at jviot D^fcie cn«et cf rncx^socn, c ^ c c n f ',  snd th ird

were ^ive/i ’̂u r̂iiig Ihu l;.r,i. cf. Js.ly ahd Scpt^rnoer r c jp e c t iv le y .

The r es’;It c i  e:vper:.rje:<t (19B9 & 1990) st Par'niyur j-rf ••.-ided in Table-7  

shewed sign ifican t diffarence bct7/c.e:; ti'catnncini u in lea f branch 

in fecticn , A?.l the -funpicidal trr^trneDts reduced the l£ v e is  c f infection  

in lea f & branclies and a ll fungr.cidiis v;ere cn pax- in r s s p e -t  cf lea f  

in fecticn . The peeled s-nalysi.,; c f Ihe la s t throe ya^r data (1988-89>

1989-9C and 199v0-91) a lsc cbGervod cipnificant. varial;lcn amcng tregtments 

(T a b le -8 ). All fungicidal troat-iient e::cept Epray:i:g and drenching v/ith

A liette we're cffec'::.vsly reduced s'lem infr.cticn.

Table 7 : F IE L D  TRIAL FOR TML CONTROL OF QUICK v '̂ILT DISEASE OF

FE FFE R  AT PANNIYUi^ Cf9f^9 2. 1 9 9 P )

: 33 s

iVO: 1990
Tr-^::zz:yi^

X i.-:,. i T ,- •v-ctir;i
Leaf Lrr.nch Stern Leaf Branch Stem

1 . Bordeaux mixture
sp ray in g , drenching 
and psstinp 2.C2 l.C l 0 4 .CO 2. <3 2.50

2 . Bordeaux mixture 
sp ray in g , pastin,;;' and 
drenching v/itb Crpper

3.
O xychloride 0.3% 
Ridoniii UZ 72 WP

2.27 0.96 0 ^.01 2.95 0

0.2% spraying and 
dreiir.hinr 3,43 2.17 AU A.3S 2.65 7.50

4. Bordeaux mixture 
pasting and drenching 
and cprayiKt^ with
Captafcl-C . 2°; 2.62 2.42 A <.<e 4.05 10.00

5. S p r a a n d  drenchinn
v^th AJietto -  G„3% 2.12 2,12 C.33 5.14 4.13 11.25

6 . Centre! 7 .63 4.^:8 8.33 9:6?i 6.77 17.50

C.D. at r.% le v e l 4.48 KS N3 i . 56 1.20' NS



Table-8  : FIELD TRIAL FOR THE CONTROL OF QUICK VJILT DISEASE OF
I-SPPEP AT PAeT^YUR (irccled r̂ ata 1988-Sv to 1990-91)
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II*®'
Trc^.tirentf; Leaf Branch Stem

1 . BcrdesuK mixture spraying,
drenching- ?n'd parting 2.81 1.48. 0,83

■2. Bcrdsaux mi-cture eprayinj,
pastinp and drenching v/ith
Copper Oxycliloride-C.3% 3.03 1.78 0

3. Ridcmil MZ 72 WP C,2%
spraying and drenching 3.01 2.00 2.50

4. Bcrdeaux iTiixturo pasting 
and drenching and spraying
with Captafcl -  C.2% 3.25 2.67 3.33

5. Spraying and drenching
with Aliette-0.3% 3.66 2.87 7.45

6. Control 7.57 5.11 9.53

C.D. ai; 5% lev e l 1.23 0.75 6.16

The G:rperiment with s ix  treatments laid  cut at S irsi in farmers 
garden at Sirsimakki during 1987 was concluded. The details cf the 
treatment are provided in the fcllov?ing Table. The peeled/analysed  
data cf three years 1987-88 to 1989-90 showed no significant difference 
between the treatment T j, and T  ̂ (T ab le-9). But there is
significant difference between treatments and between treatments and 
control. However incidence cf d isease was least in the "metalaxyl" 
treatment. When compared with ccst-benefit ratio , treatments Tj and T  ̂
seems to be equally b enefic ia l.

The experiment was again modified as per the decision of Group 
Meeting cf Plant P sthclcgists held at Bangalore during June 199G, the 
new experiment entitled as "Phytophthcra” foot ret and nematode d isease  
management in Black pepper.



Table-9 : POOLED ANALYSIS OF PERCENTAGE OF DISEASE INCIDENCE OF
FOOT SOT -DISEASE AT SIRSI (1987-88-, 1988-89, 1989--90)

: 35 :

Treatipert.s % cf disen^c incidence
{Meo.n of 3 yesi-c-)

Tj -  Bordeaux riii;!:l;iire (lu)
Spraying + Di’enchinr;
Ecrdeaux p s s te  f i fn l ic a t i rn
(up ie C.5 M) * 3.2

T2 “ 3cr'3e3.ux rniirtitra (1%)
sprayinp' Ccppo;r C jrycblciide  
(C.3%) d ren ch in rr + H c rd e zn x  
pa&is (up to  C-. b M) 2 = 3

Tj ~ f.-otsiajiyi (ICO ppir) cprayia^
drench ing  2.6

-  C ap tafc l (C.2Q;)’-s^prayinj •<'- 
d rench ing  + Bordeaux p a s te
ap p lica t io n  (up t r  0.!5 4.6

Tg -  C rn trc l  21.2

b) K̂ ANAGEiv{EIJT OF F h y'iophtLcrg FOOT ROT CF BLACK PEPPER 

(C hintppalli)

i/anfifTetnspt cf foot iTt of bl:ick p tp p er w l:  taken up in the 
A.P.FoTost Develcpment Ccrpcroticv' r ian ta ticn s, Vanpr^sr.ra :^urinp 1990 

with eii: •'•ron'tnejr!:,-:;. The prcizm;.::rr3’ data indicated drenchinn with
l.C% Bordeaux, m ixture 5 l i t s -  per vii^e and tv-c rVw.-.ds of fc liar spray 
v/ith 1.0"; Bordeavnr r r d x t o ^ e  appli:?d during July <:nd repeated in August 
are quite e ffec tiv e .,

A , lyiantatirn bcving 15~2C% foot ret incidence v/as se lected  at 
Vanpnasara £cr the no'?,' co^rdinsted tr ia l w ith 8 ti*eatments for the 
managen’ent of Foot ret cf black pepper as per Coirabatore ViZorkshop 
(1989) dec.iGions. The treatrri£i/c3 v /ill be itrposed duriiip: May 1991. 

The ex istin g  c h ea ica l ccrtro l Lr-lal of foct rot of black pepper w ill  be 
continued.

Note : Fewex^G:;’, the tr3at~ent". were actually  f^iven as per the
Ersngalore Group Eiscunsionn: (June 199C) and w ill  be reported in 
the nei:t year'.? .?nnurjl rep cr t .



9. OBSERVATIONAL TRIAL FOR CONTROL OF-QUICK WILT IN FARMERS' 

FIELD 
(Fanniyur)

An experiment tc study the effort rf s r il  amendments fcr the 
managennent cf quick w ilt d isease was laid rut in 1986 in two locaticns 
v iz . ,  Padiyctchal and Eramoffi with 4 treatments and crntrcl. 
Observaticn cn the incidence cf infection rn lea f, branch and stem were 
reccrdcd during la st fcur years, alcng with the incifcnce rf funp??l prllu  
cn y ie ld . In the case cf leaf and branch in fccticn , treatment effects  
were significant at bcth the Ircativcns durinr 1990-91. In Padiyctchal, 
stem infection was net significant but it  was significant at Erairom.

The la st 4 years data were p ee led , analysed and pjfesented in 
Table 1C. Significant reducticn in d isease were v~bserved in a ll the  
treatments compared tc crntrcl. In general, the vigour rf the vines 
were improved by sc il  amendments and application of neem cake and 
lime along with Bordeaux mixture; th is  net only reduced the incidefice 
cf d isease but alsc increased the y ie ld .
Table 10 : OBSERVATIONAL TRIAL FOR THE CONTROL OF QUICK WILT

DISEASE AT FANNIYUR
Peeled analysis -  1987-91 < 4 years )
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Peeled analysis ^f mean infectirn(%) and y ield  at 
(a) Padiyctchal (b ) Era room

treatment
Infection % Yield Infection % Yield

Leaf Branch Stem (Kg) Leaf Branch Stem (Kg)

T r Bordeaux mixture 
pasting, spraying 
and drenching -J.82 5.02 3.33 7.99 5.16 4.26 2.50 8.63

‘ 2 T, + Neem cake 
§ 12 kg/vine 4.94 4.08 2.50 8.09 6.00 3.90 4.17 1 1 . 1 2

^3' Tj + Lime @ 3.66 3.45 4.17 9.59 3.78 3.22 3.33 14.52

V Tj + Neem cake 
€ 2 kg/v ine + 
Lime 1 kg/vine 4.55 3.94 0 9.19 4.30 3.68 6.83 14.01

^5“ Control 10.76 6.82 14.17 5.50 9.49 6.34 17.09
A.

9.71

C.D. at 5% lev e l 1.84 2.08 ' 5.45 2.51 2.43 1.74 4.49 3.76



1C. FIELD TRIAL FOR THE CCNTi''OL OF SLOW WiLT DISEASE OF BLACK 

PEPPEK
(P?inniyur, Chintspalli ?• S irsi)

An experiment tc f in d  rut suiLable chem icsls and se ll  
amen'iments fc r  the n^ana^ennent c f  s l'w  w ilt rlisease c f  pepper was laid  
rut at P?nniyur durinrr 1986 with 6 treatments rnd l?tcr cti, two vnrre 
treatments were include'^ during 19P9 (T^ 8> T g). The fir st  treatments 
were piven during the fir st  week "f June and rthe-r furinf the second 
week of Septcirber; the details c f  treatments and cbservsticns rn the 

Incidence cf the -'^isease arc provided in Table rs under.
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Table 11 : FIELD TRIAL FOR THE CONTROL OF SLOW WILT

Treatments Mean
1989

infection %
1990

^ r Application cf Thimet 3 p a . i . /v in e 7.22 1C.89

^2- Application cf Bavistin 0.1% 10.84 10.78

Application cf Copper cxych lcride 0.3% 6.39 12.55

^4- T, * T2 11.39 12.88

^5- T, + T3 4.72 3.63

^6- T + T , + T, 
1 .

9.17 5.11

■̂ 7- Application of Neem cake 2 kp/vine 8 .C6 7.63

^8- T  ̂ + T | + T^ " T3 8.89 6.07

V Control 16.39 15.47

C.D., at 5% N.S. N.S.

The ccntrcl cf slew  w ilt with different crncentraticns of Alictte 
(0 .1  and 0.2%) by different methods -~f application (3 methods) was 
in itiated at Chinta'palli durinc March 1989. The data recorded on the 
slow w ilt control tr ia l with respect t^ lenpth and fir th  cf vine and 
mortality showed that spraying of 0. 1 % Aliette resulted in an increase 
of r.19 cf vine lenpth and 0 .<! vrm increase in pirth ever the ccntrcl.



Similarly C.l & 0.2% ccncentraticn in a ll the methcds cf application  
resulted in a general iMarrrinnl increase in the fir th  cf the slew w ilt  

affecte'^ vine except in C.1% Aliette drenchinp trcatmept. A marpinal 
increase in pirth cf vine was observed In 0,2% Aliette with a ll 3 
methcds cf application.

The data clearly  indicated that there is  nr appreciable effect 
cn different concentration cf A liette and methods of application and 
there Is nc advantape rf usinp Aliette in the ccntrrl cf slow w ilt  
d isease .

The observational tr ia l for the cofttrol c f slscw  w ilt disease  
laid cut in 1988-89 in farmers fie ld  at S irsi was abandoned due to 
absence cf d isease .

Ccmroents :
There were nc sif^nificant difference among the treatments.
However combined application of nematicide and fungicide seemed
to reduce the incidence.

11. STUDIES ON THE CONTROL OF NURSERY DISEASE OF PEPPER 
(Panniyur)

A nscdified tr ia l tc find cut e ffective  control measures for the 
management c f nursery d iseases was started during 1987-88 with 5 
treatments under three ligh t intensity (K .L u x .). Spraying and drenching 
were dene at fortnightly in terva ls. The data cn the percentage cf 
incidence of nursery d isease during 1990-91 (Table 12) showed no 
significant difference in treatment under ligh t intensity at 11.382 K.Lux. 
However there was significant difference between treatments at ligh t 
intensity cf 5.595 and <5.867 K.Lux. In general d isease incidence was 
reduced with increased in te n s i ty  o f lig h t and spraying  and drenching 
with Bordeaux mixture. The two years peeled data (1989-91) also  
showed the same resu lts cn those cf Individual years.
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Table 12 .PERCENTAGE OF INCIDENCE OF NURSERY DISEiiSE 1990-91 

(Pjan^iyur)

t 39 ;

Lipht intensity  
Mean in fecti'

(K.Lux) 
n (%)

i  rcaxni ent s —
High

11.382
t/ec-iurr.
5.593

Lew
4.867

T^- Spraying Bordeaux mixture 1% 15.45 16,60 18.9G

T^-  Spraying Difcltan C.1% 14.73 14.38 16.38

T j- Sprayinp and drenchinp with 
Bordeaux mixture -  1% 2.70 5.23 8.60

T^“ Sprayinp and drenching with 
* Difcltan 0.1% 6.50 14.83 18.65

Tg- Drenchinp with cheshunt ccmpound 12.75 28.05 24.25

T^- Control 18.23 39.53 37.53

C.D.at 5% lev e l 3.322 2,544 5.920



IV. GINGSIi

ASV COLLECTION AND EVALUATION 

Je Pct+angi)

.At C-clan a ccliecticr: cf 163 frer .̂piy-sm are available rf
c ..jtirvaticn for h'^rt.^ciilturri.l chi;racters wei'e re» crded

f,.-r IC-1 accsssicnc during 193v/i090. The rcimaining 59 accessirnf? were 
p..ejt'?d -iT; cbservaticnal plct in In general, SR, SDR, SG-547, SG-
D3-. and SG-568 gnve ccnsibtent pcrfcrrait.ee; for most cf the characters 
c-tudiod during I99C. Hcvever SG 547 being the best line during 1989, 
hao been included in the ULT (Series III) from 1991.

One hundred and th irty  four accessici-s were evaluated (total
14C) ai Pcttangi. A wide range of variab ility  was observed in a ll the

N
c,r".;l‘;3 . The h ighest data recorded frr different characters v i z . ,  number 
cf tiljt,.rr;/ciurnp in Chintapalli Iccal (18 .0 ), number cf leaves/sh oct in

X
S3 666 (2 1 .3 ), plant height in 5-557 (7J.5 cm; length cf fu lly  opened
Ia;:i Iĉ ar in Kurmaput local (25.8 era), brjadth cf fu lly  opened last leaf
Gandcni (1 .8  cm ). Highest rhiscme 3̂ '.eld was obtained by PGS-8  

(12.150 leg/3 and 'r'V.E free from soft rrt.

; There is  noed tc inipcrt germp.asm from Jamaica, China and
Palcistan .

2„ Jv'ULTiLOCATION TRIALS 

(Frr'-aA.gi &. Eclaii)

Yt;c MLT wei-e laid cut at Solan, the MjT-I with. 10 entries and 
KLT-'II w ith 6 en tries. The MLT-I is  running :he fourth year at Solan 
clir.’lng 1990; tbs accession Maran gave maximvrn rhizome length and 
bre?d-'';- ■■vhile SG-646 gave laajdtaum y ie ld  per r l̂ant and p lc t. The 
pooled performance of the entries for four years (1987-90) presented in 
Table 13 indicate that -ihese did not perform consistently during the
period cf stu d ies. SG-666 gave maximum rield  per plot and was 
fta ti.sd ca iiy  on par with SG-646 and Rajgarh and were significantly
supsrr.rr in y ie ld  ^/hcn compared with ether entries.



; 41 ;
Tacj'c r POOLED ANALYSIS OF GINGER ■ YIELD OVER 1987 to 1990 AT

SCLAN

?i. Varloxie ■j Pj ant T iller Leaves Leaf Rhiscrnc Yield per
height
CQ'i

per
plant

per
plant

length
cm

Length
cm

/

Breadth Plant Plot 
cm g kg

1, PGS-19 33.06 8.02 72.49 17.71 9.98 4.20 75.48 2 \l9

rc;s’-3!3 29.58 8,24 63.45 16.29 9.40 3.99 83.66 1.69

V..U.-Z 28.85 6.84 61.86 15.55 10.17 ^.24 103.14 2.31

29.46 7.81 74.99 16.43 10.31 4.32 80.24 2.32

5 <, Wynad 36.06 7.91 80.30 19.54 12.94 5.33 113.04 4.00

6 . GG 666 40.78 7.83 78.92 20.51 14.51 5.67 174.81 7.22

7. RajRc.rh 41.73 6.96 84.63 20.82 14.08 5.53 1-39.92 6.94

b. ij'J~046 42.35 7.76 86.46 21.92 14.93 S.00 171.83 6.88

9. Kerala 34.61 8.64 79.38 19.00 13.17 5.12 153.37 3.59
Local

1 0 . 36.80 7.26 72.06 19.41 13.01 5.16 127.32 4.57

Rsnge 28.
ix-

^.2.35

i . o‘i
to

8.64

'"61786"
to

86.46
tc

21.92

9.40 ■ 
to 

14.93

■3 . 7-;
tc

6.00

75.48 1.69 
to tc 

174.bi -? ->7

lJ-Q.il 1 .73 75.45 18.76 12.25 4.96 122.78 4.17

CD 5% years O.SC, 1 04 9.44 0.92 0,83 0.35 K .8S 0.62

Varr, 5.07 NS i-,91 1.46 1.31 0.56 27.11 0.98

iv
years 10.14 MS 29.84 2.92 L.CZ 1 . 1 2 54.22 NS

The 'WLT (II) laid cu'c at Pcttanei and Sclan dljring 1988 with 
s ix  eutvier from various Coordinating Centres. The pooled analysis cf 4 
years data . at Pcttsngi indicated significant differences among the 
varieticr. in rhizo;xie y ie ld  (Table 14). The entry V^Kj-3 gave the 
highest pircjcclcd yield, cf 17.^48 t/ha and also higher dry ginger 
recovery 'jvitb cleci-£ELri, 2 . 1 % essential o il and 4. 0% crude
fib re . This accGGeicn needs to he recoirmended for release.



Tabic K  : FRESH RHIZOME YIELD UNDER MULTILOCATION TRIAL AT
POTTANGI (Prol d?ta -  1988-91 -  < ye?rs)

Cultivar
Rhizome yield Kp/3 Projected

yield
(t/hn)1988 1989 1990 1991 Mean

VjKj-3 8.C80 J .375 6.55C 7.912 6.980 17=448

Suprabha 8.61C 4.55C 3.865 10.044 6.767 16.917

^2^5-2 8.662 1.763 4y'15 8.084 5.731 14.328

PGS-19 6.C30 2.275 3.660 5.8C1 4.441 11.104

SG-666 6.422 1.50C 4.188 6.321 4.6C8 11.520

J/aran 2.5C2 3.893 4.C'45 6.60C 4.270 10.675

C.D. at 5% 3.65C N.S 2.216 3.266 1 .C66 2.665

Comments : The mutant V,K,-3 is  performing w ell and hence can be
promoted as v ariety . The pooled analysis from Solan
Centre may be repcrtecl immediately.

3. INITIAL EVALUATION TRIAL 

(Pcttanfii)

Eighteen cultures tested in lET durin^  ̂ 1990 and 1991 indicated  
significant differences in rhizome y ie ld  (Table 15). Peeled data on
yield  for two years revealed superiority of V^E^—̂ (14.^52 t/h a )
fcllowed b y 'V jS j-2  (13.775 t/h a)

Ccmments : The top performers v iz . ,  VjE^-'i, VjS^-2 and V^Eg-2- can 
be promoted f''r CYT and lj?ter for multilocation testing. 
The Solan & Pottangi Centre should d e a r ly  indicate the 
total accession number, actually evaluated entries during 
1990-91 and the remaining entries pending evaluatiqn. This 
may be speeded up.
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Table 15 ; INITIAL TO^^A"-10^* TKi/il. IN'GINGER IF POTTANGI

Cultivar Scft ret 
incidence(%)

Frcsli :.’hizruao yie?v.d kp/3tn^
Prrjccted 
yield  t/ha1990 1991 He.''n

V,E -4 
 ̂ 4 

V.S -2

2.4

5.C

4.992

2.949

6,570

8.C72

5.781

5.i310

14.452

13.775

3.7 3.C17 7.571 5.299 13.247

S .S .l 8.8 4.192 5.468 4.830 12.758

Gurubharan 5.8 4.394 5.610 5.C2C 12.550

Suprabha O.C 3.536 6.321 4.928 12.320f
V̂ C-8 c.c 3.433 6.051 4.742 11.835

V Sj-7 O.C 3.978 5.242 4.610 11.525

vJs , - 8 5.8 2.187 6.968 4.577 11.442

Jugijan 7.C 4.C33 4.708 4.380 10.950

22.5 3.C82 5.417 4.249 10.622

Nc.22 1 .6 3.273 5.198 4.235 10.587

Nc.8 5.0 2.852 5.476 4.164 10.410

9.3 2.205 5.515 3.860 9.650

Nadia 1 .8 2.653 4.500 3.577 8.942

V5E5.4 29.7 1*677 5.181 3.429 8.572

V3S1 -8 5.7 3.216 2.533 2.874 7.185

Nc.21 9.5 1.835 3.887 2.861 7.152

C.D. at 5% 1.446 3.692 2. CIO 5.025



4. EFFECT OF INTERCKOPPIKG IN GINGER 

(Pcttangi)

As per the decisions, a case study ’ves reccniinended to be made 
during the Coimbatcre Wcrkshrp. Studies were crnducted (8 treatments)
i . e . ,  tc Tg fir st  mulch + inturcrrppinc with the Scyabean cr Arhar 
cr Niger cr FrencK bean cr Pice Bcon. -  I’ir st  ..wulch cn ly , -  Nr
njulching, Tg -  All the 3 mulches. There were nc Significant difference 
frr giwiger y ield  due tc treatments the ugh highest y ield  was obtained by 

pure crop with 3 inulchings (9.617 t/h a ) c lc se ly  frllcw ed by Scyabean 
(9.555 t /h a ) .  The cost benefit analysis accounted for the highest 
benefit by intercropping with Soyabean.

5. NPK TRIAL IN GINGER 
(Prttangi)

A new NPK tria l laid cut (1990-91) comprising 6 treatments as 
per G.-'imbatcre Workshop decisions. Higher rhizome y ield  of 19.90 t/h a  

was recorded by application of Nj2g c lcse ly  followed
by Njg^ P75 kg/ha (19.1C 't/ha) and Nj^^ Pj^^ kg/ha (19.045
t /h a ) . The cost benefit analysis Indicated highest benefit by 

application of Nj2g Pjqq kg/ha (R s .l,3 8 ,3 8 0 /h a ) .

6. GERMPLASM' SCREENING FOR RHIZOME ROT 
(Solan)

The 85 collections of ginger were evaluated for rhizome rot 
pathogens v i z . ,  Pythium ultimum and Fusarium oxysporum under fie ld  
conditions. Seven lines v iz . ,  SR, SDR, SGR, SG 547 i Sel. Kothi-II, 
Maran, Awocho were found tc be resistant and another 26 were 
moderately su scep tib le , 48 susceptible and 4 highly susceptible tc th is  
d isease.



7. EVALUATION OF GERMPLASM FOR OUALITY CHARACTERS 

(S.lan)

Thirty twf' c( llectirns cf were evaluated fcr essential c i l
an'̂  cleeresin  c-ntcr.is during 1988-89. In the 52 crllectirns evalu?itcd
fr'-m crops harvested during? 199C frrtn Sclan/Kan'laghat, SG 666 rcccrded 
maximum essential r i l .  Olecresin was maximum SG-551 (5.38%) c lrse ly  
fcllrw ed by Rajgarh (5.36%) at Kandaghat location, near Sclan.

B. EFFECT OF SEED TREATMENT ON RHIZOME ROT OF GINGER
(University programme)

(Sclan)

A p ilo t tr ia l was started with 6 treatments during 1987 to»
evaluate the effect cf 6 different fungicides/seed treatments in reducing 
the incidence '?£ rhizome ret of ginger. Fungicides Ridomil MZ (0,4%), 
Bavistin (0.1%), Blitox-50 (C.3%), Captan (0.25%), Dithane M-45 (C.3%) 
and Dithane M-45 (0.3%) + Bavistin (0.1%) were applied tc' the rhizome 
cf ginger as prescwing dip treatment during the month cf A pril, 1990. 
The observations cn germination, pre^emergence and pcst-emergence, 
indicated that pre-scwing treatment in combination of Bavistin & Dithane 
M-45 followed by Captan increased germination and reduced pre­
emergence and post-emergence rot. The pre-scwing seed treatment with 
fungicides fcr  60 minutes reduced rhizome rot rf ginger.

: 45 :



V. TUBMl̂ lRIC

1. GERMPL/lSM COLLECTION AN’̂  SvALUATIOu 
(Solan, Pottangi, Jp.fjtiai anc! Ccf.rnbatcre'!

The tunrievic rerrKpla?:^ ircvtaiiccj tc iSV at Eolnn by
the additicn of 90 nev ’̂ ccllect'^.cr-c. i;.' the s r e . l c2 67 hecessiens,
ST-77, ST-323, ST-365, ST-4-i c~id PCT-8  .Kcve coed
performance in penerai for most , chai-ac^ s..,■ , pliiat height,
t ille r  !»nd leave£3 per rlanc, le?>f Icnrrtlx bve;?dth, r'iizonne Icngch and 
breadth, y ield  per plant and . p.ict. The higLc^c 'hpor plbR-.;” yield  
(315.C g) and "per plct" y ield  (8.50 k;/) wsa leco-vlod c':'-77.

At Pottangi, 157 turmeric acceGsi.onv= v;I'ich .verc- evaluated 
included 137 types cf Icn.ra, 17 cf ^  amada.
Observations on growth paratneters shov/ed good per'orrj;jr.ce by PT5-15, 
CLD-16, PTS-7, PTS-5, PTS-62, PTS-41, ?vfundapsdar, FTS-35 air.ong 
loHRa. Highest fresh  rhizoma yield  was cbtaincd by GLS-7 (15 kg/3
M )̂ fcllcw ed by PTS-9 (4.55 kp/3 ¥'^‘) among Cj_ CLaya Pasupu-II
(3.75 kg/3^f^) smcng C. aromafcica t.r.d CAK̂ -I (7,50 kn;/3isf") arrjcng C. 
amada.

Eight accessions evalucited at; Jagtial had shcvn: v/ide variation
for heipht. No. of leaves, v^eight cf ircther avid fli»,-er rhiscm es and for 
fresh rhizome y ield  during 1989-90 'nd 199C-91.. nLrs.oscr telcrance 
(rhizcroe ret and leaf spot) was aico observed in nr;n?. cf the entries;

Wide variabH ity T/as cbGorved fcr mcit ox jLc biormetric 
characters in th'e 1C5 germplasiris evaluated ?t Cv-'imbf.tc:.'e. PTS-5 
registered the maximum height (95.1 cm) ar;d Ava vipadda recorded the 
shortest plant (78.1 cm ). Co-?, registered .rsa.n iiuober cf
mother leaf ( 1 0 . 6) ,  t il le r  leaf ( 1 2 , 6) ,  t ille r  riur-ibex- (2 ,6) £.:d secondary 
rhizome number (1 5 .6 ). PTS-55 recorded higher values fcr econcmic 
characters v iz . ,  mean weight of secondary fin^erj (57 p/} ct.d length cf 
finger (7.1 cm).

Comments ; The Japtial Centre needs iinprcverr-ent in addition to 
gernqplasm; th is  Centre may also intensify collection of 
wild germplasm from forests cf Adilf;b:vj-Nisamabad 
d is tr ic ts .



2. INITIAL EVALUATION TKIAL 
(Pcttanpi, Ccimbatore St

Twenty prcroisinp acccssicns including^ Rrma (c.c stuii'^ard) were 
put under lET at Pcttangi during the year 199C and 1991. Prcled yiold  
data for 2 years provc^ the superirrity cf FTS-19 f'ivi )g a projected 
y ie ld  of 24.665 t/h a .

At Ccimbstore, 17 entries were tested -̂ nd the yield  ranped 
between 16.9 ?nd 28.2 t/h a . The h irhest significant y ield  was -accorded 
by the prcmisinp pccessicn 5335-3-1 (TC.2) v/hich h:;d 19.7‘i cnrinp
percentage, 4.6% curcutrin ,?nd 26.2 t/h a  yield  frllrwed b y  5331-3-1 
which recorded the lowest curing percont?ge (1 5 .2 ), 4.4% curcam^n and 
26.7 t/h a  y ie ld .

At Japtial, 24 accessions were evaluated durinp 199C-91 and 
hijjhest y ie ld  was obtained from PCT-13 (11.83 kp/Sm^) followed by 
PCT-14 (9.33 kp/3iD^).
Comments : The Solan centre is  advised tc undertake systcinatic in itia l

evaluation cf the accessions.

3. COMPARATIVE YIELr TRIAL 
(Pcttangi)

In the CYT et ?"'ttanpi wi'‘h s ix  prctnisinp rultivars (including 
Rcma and Suvarna standards) there Wrts significant difference among the 
v arieties (Table 16). PTS-19 yielded the hiphect fresh turmeric 
fcllcw ed by T .N c .l, PTS-1.’, PTS-62 r̂ nd Foir?,
Table 16 ; PERFORMANCE OF SIX TURMERIC CULTIVARS UNDER CYT 

1990-91 AT POTTANGI

; 47 :

Cultivars Fresh rhizome- 
yield  in kp/3m

Projected yield  
in t/h a

PTS-19 11.446 28.615

Turmeric N c.l 7.764 19.410

PTS-12 7.645 19.113

PTS-62 7.175 '17.863

FTS-10 (Roma) 7.045 17.613

PCT-8  (Suvarna) 3.555 8.888

CD at 5% 2.0524 5.13C9



4. MULTILOCATION TPIAL ON TURJ/ĵ KIC (1987 S cr ie s-il)
(Solan, Pottanfi, Japtial ^̂ ncl Ccimb?tcre)

The >/LT (Series-II) with imprcved selection cbtainc'i frotr 
different centres initiater’ in 1987/88 were continue'^ at ?<11 the abcve 
centres.

The tr ia l at Solan with 11 selections (without TNAU selection) 
shcwe-^ sip'nificant resu lts in yield  an-̂  rhizonse characters but n 't with 
the mcst ether horticultural tra its . The h ighest per plant (221.7 g) 
and per plot (6.63 kg) y ield  were obtained by ST-323.

The pooled mean performance studied for 4 years (1987-90) at 
Solan presented in Table 17 showed significant "year effects" in d ic a t in g  

that there were variable environmental conditions whereas significant 
varietal and varietal x year effects indicated that varieties showed 
variation for a ll characters except for leaves per plaot and leaf 
breadth.' These characters also did net shew variation during the four 
year period . ST-323 was the best performer for y ield  c lo se ly  followed
by PCT-2 and PTS-24 which were however sta tistica lly  on par.

The MLT (Series-II) at Pcttangi was laid during 1988 to 1991 
and the pooled data for 4 years are presented in Table 18 revealed

%
superiority of PTS-38 (23.785 t/h a ) over the release-^ variety Roma 
(23.510 t /h a ) .  This is  17% mere than the averages of other accessions. 
PTS-38 p a v e 'slig h tly  higher curcumin (7.47%) than Roma (7.39%).

In the MLT (Series-II) at Jagtial with 12 accessions, (during
<•

1988-89), Duggirala bad given significantly higher y ield  (38.3 t/h a )  
followed by the local check Armoor (36.8 t/h a ) and during 1989-90, 
Armcor had given significantly high y ield  (45.9 t /h a ) followed by PTS- 
24 (39.20 t /h a ) .  During 1990-91 again, maximum yield  was obtained 
from Arrrccr (26.23 t/h a ) followed by PTS-24 (2 3 .4C t /h a ) . The tria l 
is  being continued for one more year before the pooled data could be 
analysed.

: 46 :
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T ? b l e  1? : PERFORMANCE' C ‘l  TUEMERIC ACCESSIO'MS AT SOLAN FOR

4 Y.tARS

F e e ]-- me "51. *90

' per
SI, Accos“ 
Nco sicn  

No.

Plant 
h sigh t  

■cn:)

T illor  
Nce. .

Le;.r.'e.'i“
7cc;. L-a'-'ti

icic.)
: B'.'ea- I.-crr'tb 

dt’.i (cm) 
(cm)

Brea-
d'ai
Cc/'r;'5

Yield

Plant
(r)

P lct
(kfT)

l.P C T  5 72.1 2.3 6.5 23.4 8 .C 10.4I 5.6 123.8 3.61

2.PCT 8 79.5 1.7 6.2 24.0 7.5 9.3 6.4 97.5 3.16

3. PCX 2 84.4 2.3 5.7 22.7 8.0 1 2̂.4 6.6 174.7 4.98

4. PTS 9 76. C 1.9 ,6 .4 22.8 7.5 1 1 . 2 6.4 121.4' 4.05

5. PTS 1C 76.9 2.8 6 .1 22.9 7 .3 10.4 6 .G 129.0 3.81.

6 . PTS 38 74.4 1 .8 6.5 21.0 7 .5 10.3 5.4 116.0 3.92

7. PTS 24 78.8 , 2.0 7.2 22 .1 7.6 10.8 6.3 156.8 4.78

8 . ST 323 85,0 2.4 5.6 25.4 8 .1 1 2 . 1 6.7 145.C 5.13

9. ST 3 78.9' 2.5 7.3 '23.0 7.6 11.4 6.2 137.2 3.98

10.VK 70 83.5 1.7 5.6 23.4 1,1 10.6 6.0 113.6 3.24

11. EM 321 85.2 2.6 6.0 2 2 .1 0.2 12.5 6.8 149.9 3.55

Pange 72.1 1.7 5.6 21.0 7.3 9.3 5.4 97.5 3.16
tc tc to tc tc to tc to to
85.2 2.8 7.3 25.4 8.2 12,5 6.8 174.7 5.13

Mean 79.4 2.2 6.3 23. C 7.7 1 1 . 1 6.2 133.2 4.02

CD (5%)
years 2 .5 C.2 0.9 ■2.4 0.1 1 . 1 0 .4 14.6 0.37
CD (5%) “ 
varieties 3 .2 0.3 NS NS NS 1 .8 0.6 24.2 0.62
CD (5%)
Vars X yrs 9.7 0.6 NS 7.9 NS NS 1 ,2 48.4 1.25



T^blc 18 ; PERFORMA !̂CE OF TURVLPIC ACCESSION? h'l' POTTANGI 
(1988-1991)

I 50 ‘

Rhi:3crr-e yiclc.’ in kp/3m^ p lrts Prcjcc-
Si.
Nc

Accessicns
• 1988 1989 1990 :99i Mean yiold  

t/ha

Khizrme 
rrt %

1 . PTS 38 13.10'' 6. 6CC 11.133 7.226 9.514 23.705 Nil

2 . R'CWA 13.883 6.867 9.866 7.0^1 9.404 23.5'r’ 2 .1

3. PTS 9 14.167 4.863 11.700 6.299 9.257 23.142 Nil

<J. PTS 24 12.267 5.560 10.473 6.513 8.703 21.757 Nil

5. BSR 1 9.8C7 8.283 9.120 6.829 8.522 21.305 Nil

6 . Co-1 10.733 7.443 9.133 6.141 8.362 20.905 2.3

7. FCT 2 1C.317 '1.447 6.383 4.910 6.489 16.222 4.5

8. PCT 5 7.C7C 9.133 4.673 3.410 6.071 15.177 2.9

9. PCT 8 7.000 6.900 4.916 2.622 5.872 14.680 Nil

10 . 321 Etha- 
trulrulam 7.017 3.927 6.233 4.036 .5.053 12.632 10.7

1 1 . VK 7C 3.687 7.783 5.266 3.474 5.052 12.630 Nil

1 2 . ST 323 1.70C 7.C83 6.406 3.149 4.584 11.460 Nil

CD at 5% 1.700 NS 3.028 NS 1.052 2.642

At Ccimbatore PTS-24 (frcm Prttanci) has given the maximum 
yield  (1 6 .7C k£'/plct) c*urinf the year 1989-9C which was significantly  
suporicr. Hcwevcr, f^urinf? the year 1990-91, the highest yiel-J was 
obtained from BSR-1.

CommGnts ; V7bile the peeled data for 4 year has been reported by 
Pcttanri and Solan centres, the same has been dene for 3 
ye?*rs for Coimbntrre and Jagtial Centres. The la tter 2 
Centres would conduct the tr ia l for cnc m'^re year sc that 
a comparisnn would be p o ssib le .
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5. EFFECT OF INTEECROPPING IN TUKMERIC 

(Pcttanpi & Japtinl)
An intercrcppinp experitrent was ccn'^'ucted during 1989-90 and 

1990-91 with 8 treatments at Pcttanpi t-- find rut the meet renutnerativc 
in tercrcp. The intercrops were sewn in the midc^le cf altern?tivc in ter- 
rcw spaces cf turmeric at the tim e-of f ir st  top -^rcssinp (mulching) of 
turmeric without further mulching. The number r f  turmcric plnnts were 
kept constant (50/3 f/^) as in case z f  pure crop. Intercrcppinp did nr>t 
pive any significant difference fcr y ield  cf turmcric, however hiphest 
turmeric y ie ld  was obtained by intercroppinp with Soybean (8.066 kp/3 
M )̂ durinp 1989-9C and by pure crop with fir st  mulch (5.911 kp/3 
during 1990-91. The peeled data for two years indicated hiphest y ield  
cf turmeric by pure crop with 3 mulchinps (17.010 t/h a ) which was 
close ly  fcUcwed by intercroppinp with soybean (turmeric y ield  16.637 
k p /h a ). The cost-benefit cf intercropping with scybean (R s.33 ,928/ha) 
was followed by inter-crr-ppinp with French Bean (B s .33 ,292/ha).

The intercropping studies were conducted at Japtial to select a 
suitable and profitable intercrop. The data presented in T3ble-19 
indicated that the turmeric rhizome y ield  (dry) was on par in 
treatments T^, T^, T  ̂ and T  ̂ and sipnificantly superior ever other
intercrops. The additional monetar^ returns was m cu  under Turmeric- 
Maize intercropping system .
Table-19 : INTERCROPPING TRIAL AT JAGTIAL (1990.-91)

Treatments

Dried
yield (t/h a)

Gross monetary 
returns (R s.)*

Total
Base Inter Pure Inter
crop crop crop crop

T | -  Turmeric + Maize 6.66 4.2 33.21 7.38 40.57
Tg “ Turmeric + Clusterbean 5.14 4.2, 25.72 C.32 26.04
Tj -  Turmeric + C hillies 4.22 1.9 2 1 .10 10.76 31.86
T  ̂ -  Turmeric + Greengram 6.45 0.5 32.26 f .30 32.56
Tg -  Turmeric + Castor 4.55 2.7 22.74 13.67 36.41
T  ̂ -  Turmeric + Ehendi 6.23 2.3 31.16 2.27 33.43
Ty -  Pure crop of Turmeric 6.10 - 30.53 - 30.53

'•'Rupees thousands/ha 
CD at 5% 1.0476



6. QUALITY EV/XUATION OF GERMPLASN' COLLECTION / VARIETIES 
(ScIan)

Fcrty cne selections were analysed fcr q u ality  cliar?.ctais the  

curcumin, essential r il  and clccresin  ccntents ranged frccn C.03 tc 3.05?;. 
1.88 tc 6.7C% and 2.58 to 1C.05% resp ectiv e ly . The curcumin content 

was maximuin in "ST 323 yellcw" (3.05%) and n-.inimum in ST 64 (C.CB^). 
The ccntent c f essential c il  was niaxinium in PCT-5 (6.7C%) fr llcw ed  by 

PCT-0 (6.5C%) and minitnum in ST-323 (1.88%). M a x i m n m  c lecresin

ccntent was obtained in ST-51C and "ST 323 yellow" ( lO .r s f)  and 
minimum in ST 323 (2.58%). The samples harvested in 1991 hove been 

cured and the analysis i s  in prepress.
/

Evaluation cf quality characters cf 11 varieties tested under 
MLT, accession ST 323 was the poorest i c r  a ll quality characters while 
accession PTS 24 fcr curcumli[» (3.82%) anc? olecresin (9.58%) and PTS-5 
for essentia l c i l  (6.7C%) were the b est.

7. EFFECT OF STORAGE ON CURCUMIN CONTENT IN TURMERIC 
(Solan)

The samples rf fcur accessions cf turmeric 'harvested during 
February 1990 were analysed fcr curcumin immediately after harvest and 
at different intervals (0 tc 180 d a y s). The resu lts obtained are 
summarised below ;
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% of Curcumin after harvest 
at d i '^ ^ f ' ' in t e r v a ls  (days)

oj.. ilccessaon 
No. No. 0 15 30 6C 120 180

1. ST 323 yellow 3.85 3.06 * ■-3.04 3.30 2.82 3.30

2. El/ 321 3.10 3.20 3,17 2.80 2,45 2.46

3. PCT 2 3.42 3.15 3.38 2.90 2.71 2.65

4. ST 85 3.18 3.20 3.15 2.85 2.45 2,74

The loss cf curcumin content was v is ib le  only two months after
harvest. After s ix months cf storage , 15-20% le ss in Curcumin was
observed in the cultivars studied.

Comments ; The Biochemist was advised to v is it  NRCS, Calicut and 
refine the experimental techniques as per standard 
procedure,



VI. CO'UAND!^?

1. GEHMPLASM .COLLEoTiCN,,. MAa<T£H/OfCE AhD EVALUATION
(Jcbnar, Jajud-ic, Guiitu;* f-

A gertEp]£sri! ccileucic.i .ini \':7C iridigcnous and 63 exotic) 
has been rraintained at Job^jsr. lu ohs e-.alualAc-'a of 70 en tries, none of 
there was belter than RCi—41, Five .oxotic seiect.icn~ received from 

NBPGR v^are r.lso grown for iunltiolicr^tion.

At Jagudan 280 indigenoas and 11 exoiic  gerrnplasni were 
njaintained and observation on tlieir growth and y ie ld  characters were 
recorded.

A total number of 120 entries were evaluated at Guntur during 
1989-90 and wide variab ility  has been found for plant characters atnd 
y ie ld . In the evaluation njaximum grain y ie ld  was recorded in CS-287 

(1444 kg/ha) followed by Composite Koilkunta (1389 kg/ha) and ATP-8  

(1375 k g /h a ). During 1990-91 due tc so il lEoisture s tre ss , the y ie ld s  

were lower in a ll the 120 entries evaluated. An.'ong tb s  en tries, ATP-77 
followed by ATP-82, ATP-102, (Ipp£.iapadu-2 and ATP-v7 recorded higher 

y ie ld s .

A total of 135 accessions were evaluated at Coimbatore during 
Rabi season. V ariability was seen for a ll characters studied (Table-20).

Table 20 ; VARIABILITY IN CORIANDER GERMPLASM (COIK'BATCRE 1990-91)

Mean plant characters Accession
No.

Maximum
recorded

Accession
No.

Mnimum
recorded

Plant height (cm) UD.215 53.2 A cc.769 2 1 . 1

No. of Primary branches UD.184 10.8 A cc.333 2.2

No. of Secondary branches Acc.498 27.8 A cc.400 6.2

No. of umbels/plant A cc,445 36,6 UD 301 9.2
No. of umbellets/umbel UD 377 5.9 UD 139 3.1
No. of seed/umbel UD 76 30.4 A cc.141 11.4
Grain y ie ld /p lo t (g) UD 205 490 UD 293 100



The higheEt prim-.iry aivu. sv.conca:: brench. numbers were recorded by
UD-184 an i Acc,  493 r e sp e c tiv e ly . The nutnber of ‘uifibels per plant 
showed variahlo-:' .'ariijiu;;; froiR 9 = 2 to 36.6,. Simiiaz" observation was 
recorded for nuL:bei' oi U i x b a l s / j e l  .'ind sesd/uiTibel. UD-205 recorded 
the h igh est y ie ld  ol 49f’g / j lo t  v̂ b-‘i e UD-293 recorded the lowest seed 
}aeld  Oi 100;;j/plot shc'./iiig that tb ." e  if.; scope for crop improvement.

Forty -chreo ge-rE.iple.crr, v/ore &creened against steir gall
at maturity st?ige o i tbe crop in fr.rratrs fie ld  at Jobner, - In the 

evaluation variety UD-41 fouiid to be completely free from stem gall
under fie ld  conditions and the rest of the lines showed traces to heavy 
infection. In the screening of 32 germplasm entries at Jagudan (1990- 
91), none of the entries tested  is  tolerant or resistant against powdery 
mildew d isease . Twenty s ix  coriander genotype at Jobner were screened 
against root knot nematode Meleiodogyune s p . ,  accessions UD-1, UD-20, 
UD-30, UD-40, UD-358, UD-374, Go-2, CS-2, CS-4, CS-287 and CS-695
were moderately resistant.

At Coimbatore 12 accessions under lET and 13 accessions under
CYT were screened against grain m ould/wilt under fie ld  condition. Acc.
695, 745 and 466 showed low incidence of 3 ,1 , 3 .2  and 4.1% resp ectively  
among lET accessions. In the cass of CYT, Acc.695 followed by CS-335 
and CS-45 registered low incidence of around 2 percent.

2. INITIAL EVALUATION TRIAL
(Guntur and Coimbatore)

Ten promising selections from the coriander germplaem were 
evaluated at Guntur during 1989-90 and 1990-91 and due to so il moistare 
stress  the y ie ld  were -poor. During the current year entry ATP-18 
recorded the highest y ie ld  of 680 kg/ha which is  significantly superior.

In the ^new lET (1989) at Coimbatore, 11 entries were evaluated 
with Co-̂ 2 as check. A cc.695 v/hich showed pJromise in earlier seasons 
out yielded  others during 1990 recording 683.4 kg/ha (Table 21) which 
was sta tistica lly  superior to the check variety  Co-2 (483.2 k g /h a). 
The low est y ie ld  of 343 kg/ha was recorded by A cc.806. Mean number 
of umbels ranged between 18.6 to 30.8 and sim ilarly mean number of 
seeds per umbel ranged between 16.4 to 20.9 which were sta tistica lly  
significant.



Table 21 ; INITIAL EVALUATION 
(1990)

; 55 s
TRI L IN CORIANDER AT COÎ ^BATORE

Accession No. Yield (kg I ha)

695 683.4

462 350,7^

806 343.0.

7̂ 8̂ 383.5

496 406.2

466 666.7

964 385.9

745 585.2

497 466.7

Co. 2 483.2

1080 502.3

812 463.4

CD at 5% 73.8

3. COK̂ PARATIVE YIELD TRIAL (CYT 1989 ser ies-I)
(Guntur and Coimbatore)

The tr ia l in itiated at Guntur and Coimbatore during rabi 1989 as 
proposed in Jobner Group N' êeting (Oct. 1989) with 13 entries from 
different coordinating centres. At Guntur, in rabi 1990-91 entry ATP-82 
has recorded maximum y ie ld  followed by DH-5 which is  furnished in 
Table-22.

In the CYT (CYT 1989 ser ies-I) at Coimbatore Acc.695 recorded 
the significantly highest y ie ld  (666.7 kg/ha) which was on par with 
Acc.335 (656.3 k g /h a ), compared to an y ield  of 455.7 kg/ha in the
control Co-2 (T able-23). The mean num.ber of secondary branches ranged 
between 17.8 to 27.9 and the seeds ■ per umbel between 15.6 to 23.2 
which viere found to be significant to influence the y ie ld . Based on 
earlier resu lts Acc.695 was released as Co-3.
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Table 22 ; YIELD DATA OF CYT OF '̂ORIANDER AT GUITUR (1990-91)

SI. No." Name of the entry Source Yield (kg/ha)

1 . UD-435 Jobner 453
2 . UD-436 Jobner 492
3. JCO-81 Jagudan 483
4. JCO~126 Jagudan 567
5. JCO-147 Jagudan 575
6. CS-287 Coitrbatore 547
7. No.695 Coimbatore 564
8. CS-335 Coimbatore 550
9. CS-45 Guntur 561
10 . ATP-82 Guntur 692

1 1 . DH-5 Hisar 656
1 2 . DH-26 Hisar 536
13. Guntur Local Guntur 475

CD at 5% 119.2

Table-23:. COMPARATIVE YIELD TRIAL IN CORIANDER (COIMBATORE 1990-91)

Accession No. Yield (kg/ha)

CS.45 556.2
CS.335 656.3
CS.695 666.7
UD.435 336.4
JC.126 366.2
ATP-82 278.4
JC.81 445.3‘
CS.287 540.0
DH.5 315.7
Co-2 455.7
DH.26 326.1
JC.147 311.4
UD-436 414.8

CD at 5% 67.9



CotKments ; Since the tr ia l has be ,rj in progress fc -  two years it  may 
be continued for one more year.

The tr ia l conductcd at Difgi (Jcbner^. ,shovved (1989-90) that out 
of s ix  entries UD-21 was superior in y ield  followed by RCr-<ll, UD-20, 
UD-374, UD-1 and UD-373. The thrtc years ir.csn performance of entries 
tested in station tria l revealed superiority of PCr-4I (8.73 Q/ha) 
followed by UD-21 (8.22 Q/ha) and UD-373 (7.70 o /ha) as evident from 
Table-24.

Table-24 ; PERFORMANCE OF CORI/iNDER AT DIGGI (JOBNER)
(Mean of 3 years 1987-90)

SI. No. Variety Yield D/ha
1^87-88 1986-89 1989-90 Mean

1 . UD-20 7.69 11.28 3.78 7.58

2 . UD-21 9.20 10.98 4.48 8.22

3. RCr-41 7.92 14.44 3.84 8.73

4. UD-373 7.43 12.22 3.44 7.70

5. UD-374 5.99 1 1 . 1 1 3,77 6.96

6. UD-1 - - 3.69 3.69

CD at 5% 1.85 NS NS -

CV% 48.55 15.62 21.03 —

4. MULTILOCATION TRIAL IN CORIANDER (MLT 1989 ser ies-I)  
(Jobner, Guntur and Jagudan)

The new tr ia l at Jobner consisted of 11 entries v iz . ,  RCr-^1, 
UD-435 and UD-436 (from Rajasthan), CS-287, Acc.335 and A ce.695 (from 
Tamil Nadu), J.C o.81, J.Co. 126 and J.Co. 147 (frorn Gujarat), DH.5 and 
DH.26 (from Haryana), along with a local check. Out of 12 accessions 
of Coriander tested , the local check produced significantly higher y ie ld  
of 10.53 0/ha followed by RCr-41 (10.18 Q /ha), UD-435 (6.25 Q /ha), 
DH.5 (5.88 Q/ha) and CS-287 (5.55 Q /ha).
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In the Coordinated 'trial at Guntur with 20 entries from different 
Coordinating Centres during rabi 1990-91, Co-2 recorded highest y ield  of 
592 kg/ha followed by UD-376, CS-2, CS-'i, CS-6 , P -2, CS-5, UD-21 & 
Co-1 as shown from yiefd  data presented in Table-25.

Table-25 ; YIELD OF CORIANDER UNDER ĥ LT AT GUNTUR (1990-91)

SI. No. Name of the entry Yield (kg/ha)

1 . CS-2 578

2 . CS-4 572

3. CS-5 533

4. CS-6 556

5. CS-7, 506

6. UD-1 444

7. UD-3 425

8 . UD-20 439

9. UD-21 533

10 . UD-41 406

1 1 . UD-373 586

1 2 . UD-374 478

13. Co-1 530

14. Co-2 592

15. Pusa-360 431

16. Seethal 464

17. GAO-1 456

18. P-2 550

19. GAU-2 439

20. Guntur Local 414

CD at 5% 102.7



Four‘’. 3en entries consisting jf 4 from /indhrs Pradesh, 5 from 
Rajasthan and 3 fronr, Gujarat v/ere tested  under roultilocation tr ia l at 
Jagudan for the second year v iz . ,  1990-91, keeping Gi*U C or.l and GAU 
Cor.2 as check. The resu lts showed significant differences for y ield  
characters. Significantly higher yi-'ld was obtaint-d in the entry CS-695 
(2150 kg/ha) followed by a ll other entries esrcept J .C or.81, UD-436, DH- 
26, J.Cor. 147 and UD-435 as presented in Table-26.

Table-26 : PERFORMANCE OF CORIANDER ACCESSIONS AT JAGUDAN

: 59 :

SI.
No. Treatments Source

Yield kg/ha  
1989-90 1990-91

Average % increase 
y ield  over 
{kg/ha) control

1 . CS-45 Andhra Pradesh 1117 1897 1507 1.34

2 . CS-287, Andhra pradesh 1116 2034 1575 5.92

3. CS-335 Andhra Pradesh 1 1 1 1 1965 1538 3.43

4. CS-695 Andhra Pradesh 12 11 2150 1681 13.05

5. UD-435 Rajasthan 923 1576 1250 -

6. UD-436 Rajasthan 1039 1798 1419 -

7. ATP-82 Rajasthan 1062 1897 1480 -

8. J. C or.81 Gujarat 818 1852 1335 -

9. J .C or.126 Gujarat 116 1929 1523 2.42

10 . J .C or.l47 Gujarat 738 1586 1162 -

1 1 . DH-5 Rajasthan 793 2011 1402 -

1 2 . DH-26 Rajasthan 741 1690 1216 -

13. Guj.Cori-1
(check)

1063 1937 1500 0.87

14. Guj.Cori-2 1069 1904 1487 -
(check)

S. Em ± 

CD at 5% 

CV %

64.81

185.19

12.93

111.11

256.17

11.94

Comments ;^The tr ia l may be continued for one more year ,



5 . h<i.UTATION BHSEDXNG TO EVOLVE VAKIETIS^ EARLINESS IN
•FRUITING AND KL?ISTANC;«S TO 'OISEASZ 
(Coimbatore and rJol-oot)

Effect of giiBroa itrcdjatior!■ (S, 10, 1:> o.a i 20 i'.r doses) on
gerniination percent, plan!- sv;:,: v.ivt'l, pollcT; le r t i l i i ; / , io 50?;

.fiovv'ering, plant heigbt, ri-:’t.6o;;'7 brariClvirs/pL.v.ic, umbels/plant, 
uffibellets/plant, grsins/'’vnbel, ,c; -.75 to catari.t.’y , ferclH ty and
seed settinf;, 100 graiii '.veif^bt rui’"'. C-..-j.::;ud3''* c.cceseion
UD-20 v/ere recorded ’ at jobiier. TIic a'nzr.y LD-'jO dose
lie s  somewhere at 15 Kr treatment. The effect of troai;n£nt doae on 
other characters revealed ' re.Juction trend rfter 1 -.) Kr dose with 
increased doses except for priiUcV'y branchso pev pLrat on generation. 
In the evaluation of 14 single plant progenies of generation,
significantly higher" variab ility  was observed for plant height,
umbellets/um bel, grains/unsbel and 100 seed r,'eighc. Based on mean and 
coefficient of va r ia b ility , four promising 14̂  progenies of 20 Kr 
(progenies -  24, 25, 27 and 28) ’were identified  for most of the
characters.

Nine promising mutant lin es were put in to lET in kharif 1989
and rabi seasons at Coimbatore with Co-2 on check. Mutant TH  of 5 Kr
recorded the highest y ie ld  of 635.2 kg/ha which was ntatictically
significant. Similarly 29/1 of Kr and 76/10 J  20 Kr recorded
sta tistica lly  significant y ie ld s  of 558.1 and 555.4 kg/ha resp ectively  
(T able-27). Among the y ie ld  contributing characters the mean num.ber of 
branches and number of seeds per umbel shcv;ej significance.
Table-27 ; EVALUATION OF SELECTED CORIANDEli MUTANTS (COIMBATORE)

:

SI. No. Accession No. Yield (kg/ha)

1 . 20 KR 67/10 555.4
2 . 15 KR 16/6 375.2
3. Co. 2 Control 460.2
4. 5 KR 29/1 558.1
5. 5 KR 7/7 635,2
6. 25 KR 48/1 355.9
7. 20 KR 26/7 396.1
8. 5 KR 10/7 453.2

9. 10 KR 15/1 316.8
10 . 10 KR 7/7 451.1

CD at 5% 72*4



6. OF DIFFERENT STAGES OF HARVESTING ON YIELD AND
Qq^LiTy vT coi?iAirOit:K 
(Jobner and

Three years', sfcud} - t  Jobner rovealod that harvesting of 
Coriandjr at different stages anc . -op varieties (three varieties  -  Long, 
Wcdium & Short duration) differsd^ ^^^nificantly in rcspcct to coriander 
seed y ie ld  and essential o il content. irighest seed y ield  was recorded 
when harvesting was done at 100^ grains turned yellow  in colour (7.03  
Q/ha) close ly  followed by 50% grains turning yellow  (6.88 0 /ha) and 
both were superior to harvesting full size grain with green colour stage 
(4.81 Q /ha). Coriander variety  RCr~41 and GAU-1 recorded significantly  
higher y ie ld . GAU~1 recorded the highest average essential o il content 
(0.350%) followed by Co-2 (0.342%).

The experinsent conducted for the fourth year at Jagudan
consisted of 12 treatment combinations of 3 coriander v a r ie tie s , GAU.l, 
RCr-41 and Co.2, which were medium, long and short duration types
resp ectiv ley  and four stages of harvest (SOH). The data on growth and 
y ield  contributing characters were recorded. During the current year 
the y ie ld  difference due to varioi ; treatments were found to be non­
significant, however the highest y ie ld  (1999 kg/ha) was recorded by
the "medium duration variety  GAU-1, grain harvested 100% grain in main 
umbel showing yellow  colour" (GIMUYC). Pooled analysis of 4 years 
showed that the y ie ld  differences due to various treatments were found 
to be significant (Table-28). The highest y ie ld  (1355 kg/ha) was 
recorded with the Co-2 variety  harvested at the stage when 100% fruit 
turn to yellow  colour (100% FTYC) in whole plant. It was significantly  
superior over variety  UD-41 which has fu ll size  grain with green colour 
and UD-41 and 50% fruits turning to yellow  colour. However it  was at 
par with GAU-1 and 50% fruits turn to yellow  colour.

The single effect of the variety and stage of harvest was found 
to be significant. Variety GAU-1 gave significantly higher y ie ld  over 
remaining varieties  whereas among stages of harvest, 100% fruit turn to 
yellow colour in whole plant (100% GTYG) was found to be significant so 
far y ie ld  le v e l i s  concerned (Table-29).



Table-28 ; 5̂ IELD PERFORIv'/.IlOE U' COi>IAi'DER LS AFFSCTED BY SOH AT 
JAGUD/*N

^.Pool-^d e -'ch / z 'S ' '*̂ ” 7 -L o  lo  ■>990-'5i -• 4 y tr a r s )

Treatments Year~'vvi3e y ie ld  kg/ha Peeled
rrean
Ticld
C-.g/ha)

% incre­
ase over 
controlVarieties

Stages of
harvest
(SOH)

1987-88 :<:'89- ĉ

r

GAU-1 FSGWGC 1180 12 4 1669 1134 -

GAU- 1 GIf/UYC 1185 13 r I i79 1999 1260 -

GAU-1 50% FTYC K58 1324 -'60 1890 12^3 -

GAU-1 100% FTYC l̂ i7'3 1564 512 17 1325 -

UD-41 FSGWGC 706 1286 398 1465 964 -

UD--51 GIMUYC . 711 1247 539 1737 1059 -

UD-^1 50% FTYC 781 1 1 1 1 561 1465 980 -

UD-41 100% FTYC 842 1172 654 1721 1097 -

Co-2 FSGWGC 1234 1106 501 1416 1064 -

Co-2 GIf/UYC 1353 1172 583 1792 1225 -

Co-2 50% FTYC 1582 980 550 1541 1163 -

Co-2 100% FTYC 1598 1653 534 1634 1355 2.26

S.En? ± 95.530 38.894 93.860 230.888 135.121 -

CD at 5% 280.154 1U.070 H.S. N.S. 379.256
CV % 14.22 5,3? 30.96 24.02 20.20

Table-29 : SINGLE EFFECT OF VilRIETY AND STAGE OF .HAPVEST (SOH) 
ON YIELD OF CORIANDER AT JAGUDAN

Effect of variety Yield (kg/ha) Effect of SOK Yield (kg/ha)

GAU-1
UD-41
CO-2

1250.170
102C.606
1199.959

FSGWC 
Gliv/̂ UYC 
5Ql GTYC 
100% GTYC

1053.695
1181.236
1141.975
1256.128

S.Etr ± 
CD at 51 
CV %

33.776
109.476

20.20

39.008
94,804
20.20



7. RESPONSE OF CORIANDER TO FERTILIZER 
(Jobner and Guntur)

At Jobner^ 'resu lts  of 3 years' ;study, qn irrigated Corlaijder 
revealed .that time of Nitrogen applicrtiori had significant effect on seed  
^ e ld  nnd  ̂ y ie ld  attr ib u tes, except nuinbeji of ̂ uirbellet^ (par,; iplant and 
test w eight, on the Coriander, variety  R'Cr-4li ' k sp lit  application of 
6^̂ . kg N /^ , .y i 2 , 5 :4 /^ ,-at sowing

at 75 DAS registeired on average -^^Vci-yxeic! ' ^  compared
to, 5.57 QJlm with pnor Nitrogen applicat:^on; (Tabl^SO) ,'I oMastimum’'’mean 
net profit of Rs,<792/ha was obtain^'^/hen^ ' ^  leg N/ha wal applied in 3 
eaual sp lits  at sowings. 30 and^rZS..DAS.

8. STUDIES ON THE CRAIN .MOULD/WILT DISEASE OF .CORIANDER' 
(Coiibbatore)

The "fungicidal tr ia l' id Control grain mould in Coriande vi^ih 10 
treatments” la id  out" M 'Coimbatore duĤ  ̂i^bi 196$ ^ d  rabi'~ kharif
1989 and 1990. During th is -  season also spraying 'w ith  0.1 %
Carbendazins, 20 days after^ grain s . t  was found to be very effective in
controlling grain mould incidence (7.9%) followed by spraying, o f  0.25% 
Copper Oxychloride 20 days after grain r.set (10.1%). The above 
treatments liad recorded maximum yieldUvOi 840.4 ' and 780 ‘ kg/ha  
resp ective ly .

9. EVALUATION OF CORIANDER FOR ESSENTIAL OIL 
(Jobner)‘

Thirty two entries of Cpriander gerjcnplasm and 1 6 --Coriander
entries under CYT were evaluated for vo la tile  o il contents. The vo la tile  
dll ranged from 0.2 to O.W in CYT'entries and 0.1 to 0,5% in gerroplasm 
en tries. The promising entries . of coriander with respect to vo la tile  o il  
content a r e ' U D - ll l /  Ul>263 and UD-323 (0.5% each) and UD-124, UD-239, 
UD-172, UD-285, UD-77, UD-174 and; UD-204 (0.4% each).

; 63 :



Table 30 s EFFECT OF TIME OF NITROGEN APPLICATION ON YIELD OF 
CORIANDER AT JOBNER

; 64 :

(Pooled y ield  data fcr 3 years - 1987-88 to 1989-90)

Treatments
Grain y ield  (Q/ha)

1987-88 1988-89 1989-90 Mean

0 kg N/ha (Control) 5.75 5.89 5.07 5.57

’'z 60 kg N/ha at sowing 7.. 52 6.68 7.50 7.23

^3 60 kg N/ha at 30 DAS 7.49 7.69 4.38 6.52

60 kg N/ha at 45 DAS 7.14 6.99 7.29 7.14

^5 60 kg N/ha at 60 DAS 6.03 7.05 5,63 6i24

•̂ 6 60 kg N/ha at 75 DAS 5.52 6.09 7»01 6 .21

^7 60 kg N/ha i  at sowihg 
& i  at 30 DAS

6.15 5*58 4.38 5.37

^8 60 kg N/ha i  at sowing: 
& i  at 60 DAS

9.59 10.00 8.40 9.33

’ ’9 60 kg N/ha i  at sowinfe 
& i  at 75 DAS

7.03 6.52 5.35 6.30

^10 60 kg N/ha i  at 30 DAS 
& i  at 60 DAS

9.30 10.72 8.75 9.59

60 kg N/ha i  at 45 DAS 
&  ̂ at 75 DAS

7.21 7.87 8.19 7.76

^12 60 kg N/ha i  at 60 DAS 
8r '4 atr?S' DAS

6.29 7.96 5.69 6.65

»13 ^0 kg ^/ha 173--at sbwing, 
1/3 at 30 DAS & 1/3 at 75

9%S4
DAS

1 1 . 10.00 10.44

60 kg N/ha 1/3 at 30 DAS, 
l7 3 < a t‘45‘'DAS «, l /3  at 60

8.32
DAS

11.92 9.17 9.80

S.Em ± 0.59 0.45. 0.67 0.50

CD at 5% 1.72 1.30 1.94 1.46

CD at 1 % 2.32 - 2.63 1.98

CV % 13-. 81 ‘ 9*. 68 17.32 11.70



1. GERN'PLAS !̂ COLLECTICN, xVAINTENANCE AND EVALUATION 
(Jobntr and Jagudsn)

At Jobner, 219 (211 indigenous and 8 exo tic )  germplasms are 
being maintained. 220 single plsnc progenies of UC-216 and 82 single  
plant progenies of UC-217 were maintained by sibireting under muslin 
cloth . In the evaluation during 1989-90, 42 progenies of UC-216 and 37 
of UC-217 outyieldcd RZ-19 (check). The most promising progenies of 
UC-216 are UC-216-202, UC-216-327, UC-216-441 and UC-216--?4<. Four 
progenies o f UC-217 v i z . ,  UC-217-20-8 (68g /p lo t) , UC-217-14-1 (50g),
UC-217-K-5 («2g) and UC-217r21-7 (35g) end are found very promising, 
which outyielded RZ-19 (ch eck ).

One hundred and seventy two gcrmplasm (166 indigenous and 6 

exotic) were maintained as w ell as observations on th e ir  growth and 
y ield  characters were recorded at Jagudan.

Seven linos of cumin were screened under a rtific ia l condition 
against w ilt disease at Jobner. The percent mortality due to disease  
incidence was lowest in line UC-19 (15.62%) followed with UC-198
(24.07%) and the highest plant mortality of 70.37% observed in line RS-1 

(ch eck ). During the year 1990-91, forty one entries were tested  for 
th eir  reaction against Fusarium w ilt d isease under w ilt sick  plot at 
Jagudan conditions. None of the entries was found to be tolerant or 
resistant against w ilt d isease .

2. WULTILOCATION TRIAL (MLT 1987 and MLT 1989 Series-I)
(Jobner and Jagudan)

The tr ia l was started in Rabi 1987 at three locations v iz . ,  
Jobner, Mandore and Jalore under Jobner Centre, At Jobner, the tria l 
consisted of 11 entries v iz , ,  7 from Rajasthan, 4 from Gujarat with 2 
local checks sown under irrigated conditions. Out of the 13 entries 
tested  at Jobner, the variety  RZ-19 (UC-19) produced maximum y ie ld  of 
2.48 Q/ha followed by UC-208 (2.30 0 /h a ), UC-209 (2.23 Q /ha), Hardi- 
local (2.20 C /ho), UC-199 (1.65 Q/ha) during 1989-90. Wide range and 
significant values were obtained for other characters recorded. The

V II. CUMIN



irean performance of entries ?t Jobner for four years (1986-87 to 1989- 
90) revealed no significant different, among the varie'.. es' and a ll entries 

at par as far as y ield  potentisl is  concerned (Table-31).

Table-31 : PERFOHVANCE OF CUN̂ IN VARIETIES r-3 COOFDIK/'.TED TRIALS
AT JOBNER CENTRE (198/-90)

; 6 6  :

SI. Yield Q/ba
No. Varieties -----------------------------------------------

1986-87 ‘x9G7--G8 1938-09 1989-90 Mean

1. UC-19 (RZ-19) 0.40 0.96 5.60 2.48 2.36

2 . UC-209 0.82 1.84 7.50 2.23 3.10

3. GC-1 1.5-S 2.27 6.33 1.00 2.79

4. VC-24 0.62 1.27 6.33 0.93 2.29

5. UC-208 0.7^' 1.84 5.57 2.30 2.59

6. UC-198 2.67 2.62 5.03 1.10 2.86

7. VC-11 0.70 1.74 5.43 0.85 * 2.18

8. UC-89 1.09 •‘ .40 7.23 0.73 2.61

9.. RS-1 0.36 1.37 7.27 1.63 2.66

10. UC-199 2.34 2.08 5.26 1.65 2.83

11. Local 0.68 2.00 4.73 1.40 2.20

CD at 5% 0.766 0,761 1.21 0.72 NS

CV% 50.94 30.69 11.27 33.78 29.96

The performance of cutcin varieties in the tria l at different locations 
during 1989-90 i s  presented in T3b3e-32. The entries at other two 
locations (Diggi & Mandore) revealed the superiority of RZ-19 at Diggi 
(3.60 Q/h?) while at Mandore, UC-89 recorded rraxitKunr y ield  of 5.05 
0 /ha which is  at significant le v e l.

The new WLT (1989 Series-I) la id  cut (1990-91) with 8 entries 
under different agroclimatic conditions at Jagudan, consisted of 3 entries 
from Rajasthan (RS-1, UC-198 & UC-199) ?nd JC-9, J C -il, JC-15 and JC- 
147 from Gujarat keeping Gujarat Cuirin-1 as check. In the observation.



the y ie ld  and ancillary characters varied to a great extent; the y ie ld  
difference were found to be highly significant giving the highest y ield  
(8‘:3 kg/ha) by the entry JC-147 followed by RS-1 (763 kg/ha) and 
Guj.Cuojin-1 (check) (741 k g /h a).

Table-32 : PERFORi^ANCE OF CUMIN VARISTiFS IN THE MLT AT
DIFFERENT LOCATIONS (i989-90)

; 67 :

SI. Jobner D iggi Vandore
No. Varieties -----------------------

Yield (Q/ha)

1. UC-19 2.48 3,60 4.55

2. UC-208 2.30 2.79 4.86

3. UC-209 2.23 2.58 4.92

4. UC-199 1.65 3.25 3.49

5. UC-198 1.63 3.25 3.12

6. UC-89 0.73 3.54 5.05

I
Comments : UC-199, UCC-198 & UC-2o9 need to be promoted to MLT.

3 . BREEDING FOR WILT RESISTANT VARIETY IN CUMIN 
(Jobner)

Out of seven single plant progenies of Cumin derived from 
onjtation breeding progrsmwe (from  RZ-19) and hybridisation (chance 
crosses) between UC-19 and UC-198, none of the progeny produced seeds  
due to heavy incidencc of Cumin b ligh t. In the selection of natural 
population, out of twenty four single plant progenies derived from UC- 
218, the most promising progenies were UC-218-157, UC-218-57, UC-218- 
18, UC-218-13 and UC-218-173.

4 .  EFFECT OF CROP GEOMETRY AND SEED RATE ON YIELD OF CUMIN 

( Jagudan and Jobner )
This was the fourth year of experiment at Jagudan. The 

experiment consisted of 20 treatment combination of f iv e  seed rates and 
four spacing methods, v iz . ,  row spacing at 15, 22.5 and 30 cm and 
broadcasting. The y ie ld  and ancillary observations as influenced by 
different geometry and seed ratp recorded showed non-significant



differences foi* yield  in th e pcoltc.': - n a ly s is . Kowev.fev'broadcasting with 

14 kg seed 'a te/ha  gave h ighest y is ld 'j. fn, t.h' single effect of 
geometry ancJ seed rate a lso  the ;jol.d d iffersiices r/eri^;'-found' to be non- 
significant* However ' i.5,0 ctr r̂pacL'jg and 12 kg/be seed rate were 

found to be better.
The net realization (incieirer.taA cost benefit ratio) i s  found to 

be highest in 15 ctc spp.cirsg and 0 kjj seed rate/hr. followed by 10 kg 
seed ratc/ha with broadcasting ?.nd 15 cm spacing v/ith 10 kg seed  
rate/h s having ICBR 1 :6 .2 , 1:5.9 ?.nd 1:5.6 resp ectively .

At Jobner, the, second year’s (1989-90) e::perimental findings
repeatedly revealed that crop geometry significantly affected the number
of branches/plant, um bels/plant, test weight and seed yields Seed rate 
significantly affected y ie ld . In the four sowing methods, the crop sown 
at 15 and 22.5 cm row spacing recorded significantly higher seed y ie ld  
over broadcast-sown method. However, seed y ie ld  recorded under 15 x 
22.5 cm and 30 cm row spacing was sta tistica lly  at par. Seed rate of 
12 kg/ha recorded significantly higher seed y ield  (2.91 Q/ha) over 8 

kg/ha seed rate (2.56 Q /ha). Although, the seed y ield  obtained under 

seed rates of 10 , 1 2 , K  and 10 kg/ha was sta tistica lly  at par.

5. EVOLVING CONTROL l/EASURES AGAINST. WILT DISEASE 
(Jagudan and Jobner)

An experiment conducted at < Jagudan (1990-91) to find out the 
effective  and economical fungicide for the management of w ilt d isease .
The data pertaining to w ilt percent incidence presented in Table-33
revealed Rabbing treatment significantly reduced the w ilt in different 

stages of the cumin crop under w ilt s ick  plot con,dition.

Another experiment to control cumin w ilt by seed treatment with 
7 different fungicides in itiated  at Jobner under irrigated condition. The 
fungicides used are provided in Table-3<I. The seeds were treated With 
fungicides before 24 hours of sowing. The data presented in Table-34 
revealed Topsin-M significantly reduced the disease incidence resulted  
into maximum grain y ie ld  followed with Bavistin.



Table-33 ; WILT PERCENT INCIDENCE AT DIFFERENT STAGES OF THE 
CROP, JAGUDAN CENTRE 1990-91)
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SI.
No.

Treatments
Before
flov'/cring

Mean

After 
flowe .'in 3

At harvest

1. Captan @ 3 g/kg- seed <9.62 
:5b.0)

cz.'o:
(7S.8G)

90.00
(100.00)

2. Bavistin granules 
@ 2 g/kg seed

46. K  
(5 2 .C)

62.73
(7V.0)

90.00
(100.00)

3. Rabbing , (so il sterilization) 31,72
(27.6)

52.94
(63.70)

69.19
(87.40)

4. Emisan fi 3 g/kg seed. 45.99
(51.70)

59.34
(74.00)

90.00
(100.00)

5. Bavistin 25 5D @ 2 g/kg seed 48.76
(56.50)

62.14
(78.10)

90.00
(100.00)

6. Thirum @ 3 g/kg seed 47.90
(55.00)

63.46
(80.00)

90.00
(100.00)

7. Control 50.61
(59.70)

68.93
(87.10)

90.00
(100.00)

S.Em ± 3.06 1.03 0.38

CD at 5% 9.40 5.95 1.17
CV % 11.57 5.42 0.77

(Retransformed value given in parenthesis).

Table-34 : CONTROL OF CUMIN WILT BY SEED TREATMENTS AT JOBNER

SI. No. Treatment Percent d isease Yield (0 /h a)

1. Apran SD-35 (0.2%) 24.40 1.55
2. Bavistin (0.2%) 17.89 2.15
3. En3isan-6 (0.2%) 23.45 1.63
4. Topsin-k< (0.2%) 17.55 2.30

5. Thiram (0.3%) 26.80 1.83
6. Saprol EC-15 (0.1%) 26.88 1.65
7. Vitavax-200 (0.2%) 19.63 2.08
8. Control 39.57 1.30

S. Em ± 1.9707 9.089
CD at 5% 5.7969 26.811
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6- STUDIES ON SEED BORN J/YCOFLORA OF CUMIN 
(Jobncr)

Ai. Jcbr.er, seed  ?.naly^:>; stud ies revea led , that Alternaria\ ■
alternatg v.as found to bu ssso c ic tcd  predominantly with seeds whereas 
Fusarinm sp . was not prcdon'.inc-tntb/ a6soci?.tod w.ith tlie seeds indicating 

the perpectuation of /u_ glternjlT •..hro-’g'h seccb, vmile Fusariunn sp . 
through so il cr scedi;, Besidecj sso,  £-eve?al other fungi were also
found apfc'ocig-ed wltb r.he seadi-.,

Investigation v/ere carried out to study the effect of these seed  
borne fungi mortality and vigour of seedlings. In the pathogenicity test 
conducted by blotter and pot method. Seven fungi v iz . ,  Alternaria
alternata, Aspergillus flavu s, A. niger, A. ochraceus, Bipolarls
hawicnsis and Fusarium sp . were found to be pathogenic, while 
Curvularia sp p ., Chactomiuro sp . and Rhizopus oryzae were not 

pathogenic to cumin seed /seed lings caused both pre and post emergence 
m ortality. Root and shoot length were also reduced by the fungi.

7 . QUALITY EVALUATION 
(Jobner)

The volatile o il content w'ere estimated from 14 promising 

entries of cumin. In cumin s'eeds, ths vo latile  o il contents ranged from 
3.0 to 4.6% (1990-91). The mean value of volatile  o il content of two 
years (1989-90 & 1990-91) are provided in Table-35. The h ighest o il 
content obtained with UC-198 followed by VC-11, UC-218, V>C-4373, UC- 
199, UC-89.

8 . ADAPTIVE TRIALS OF PROMISING CULTURES OF CUMIN AT DIFFERENT 
TALUKA SEED FARL̂
(Jagudan and Jobner)

At Jagudan, the adaptive tria l conducted with promising culture 
MC-43-73 at four Taluka s;ed farms a'nd one Research Station. The 
tr ia ls  fa iled  due to cumin-blight except in Umarala Seed Farm, where 
MC-43-73 gave an y ie ld  of 700 kg/ha which was 16% y ield  increase over 
the control.



In the adaptive tria l and dcroonstr?tions conducted during 1989- 
90 (Jobner) n3axin3un: grain y ie ld  of 7.33 Q/ha was recorded in UC-19 
(RZ-19) at adaptive testing centre-Tonk as w ell as in demonstrations 
conducted at Jaipur and Dausa rsrea (T?ble-36).

Table-35 : VOLATILE OIL CONTENTS OF SELECTED ENTRIES OF CUMIN

2T Volatile o il ^

: 71 :

No. Entry 1989-90 1990-91 Mean

1. UC-19 2.9 3.7 3.3

2. UC-198 4.8 4.6 4.7

3. UC-199 3.4 4.0  3 .7

4. RS-1 3.0 3.8 3.4

5. UC-89 3.3 4.05 3.05

6 . UC-218 3.5 4.05 3.75

7. VC-11 4.3 4.25 4.25

8. VC-24 2.8 3.00 2.9

9. UC-208 2.6 3.10 2.85
«■

10. UC-209 2.3 3.3 2.8

11. MC-43-73 3.3 4.05 3.65

12. GC-1 2.8 3.2 3.2

13. Local 2 .9  3.85 3 .4

14. UC-19 (rnnt) 4.4

Table-36 j PERFORMANCE OF CUMIN VARIETIES AT ADAPTIVE CENTRE 
AND FARMERS FIELD (1989-90)

Yield (Q/ha)
81. Varieties --------------------------------------------------- ——————
No. Tonk Jaipur Dausa

T: UC^T9 0 3  3775 O O

2. RS-1 7.00
3. UC-198 4.50 3.25 1.80
4. UC-199 5.00
5. Local 7.00 2.50 1.50



V III. FENNEL

1. GEFK̂ PLASM COLLECTION, MAINTENANCE AND EVALUATION 
(Jobner and Jagud?n)

At Jobner,, 131 (12'5 indigenous and 7 cxotic) entries arid 183 
(17,1 indigcrcus and, 12 exotic) at Jsgudan were maintained artd ^observed 
for growth and, y ie ld  c h a r a c t e r s I n  Jagudan, 12 accessions were 
evaluated, 4 new 'collections made and one local check n?aintained by 
sibmating under muslin cloth . They were evaluated for y ie ld  sta b ility  
and y ie ld  associated characters.

2. VULTILOCATION TRIAL IN FENNEL (l/LT 1989 Series-I)
(Jobner and Jagudan)

The K̂ LT at Jobner consisted of 8 entries of fennel including <3 
from Rajasthan v iz . ,  UF-90, UF-112, UF-101 and UF(M)-1 and three {row 
Gujarat v iz . ,  PF-35, S-7-9 and GF-1 along with local check. The
observations were recorded on days to 50% flowering, plant height (cm)
branches/plant, um bels/plant, um bellets/um bel, grain/um.bel, harvest

t ’

index (%), vo latile  o il content (%) and y ie ld /p lo t. Significant 
differences were recorded only' for days to 50% flowering and
grains/um bel. Out of the eight entries none of the entry was superior
over local chcck. The maximum grain y ie ld  was recorded in Local
coUectibn (14.13 Q/ha) followed by PF-35 (12;73 Q /ha).

The MLT (1989 Series-I) with 9 culture la id  out during rabi 
season 1990 at Jagudan. The observation v i z . .  Plant stand, days to 
flowering, plant height (cm) number of branches/plant, number of 
um bels/plant, number of umbellets/um bel, number of seeds/um bellate, 
days to maturity, 1000 seed weight (gm) y ield  (kg/ha) and v o la tile  o il 
(%) were recorded showed wide variation in the characters. The y ield  
differences were highly significant and the maximum y ie ld  of 1198 kg/ha 
was recorded by the entry JF-132 (Table-37).



Table--37 ! K'UITILOC/TION
; 73 :

TRIAL /̂ T JAGUDi>N (1990)

SI.
No.

Acccssion No. Source Yield
(Kg/ba)

1 cf increase 
over control

\
1 . Ui/'(?/)~l Rajasthan 710

2 . UF-131 Rajasth'='n 772

3. JF-66 Gujarat 955 -

-3. JF-71 Gujargt 1099 0.92

5. JF-127 Gujarat 926 -

6. JF-132 Gujarat 1198 9.09

7. HF-33 Hisar 815 -

8. HF-39 Hisar 455 -

9. G.Fennl Gujarat 1089
(Check)

S«Em ± 58.198

CD at 5% 170.55

CV % 13.07

3. STUDIES ON INTERCROPPING IN FENNEL 
(Jobner)

Studies on intercropping cocnprising 10 treatments showed that 
intercrops had significant effects on y ield  equivalent to fennel. Three 
years expcriirent on intercropping in fennel revealed (Ta6le-38) that 
inaxitnuir average y ie ld  of fennel equivalent (13,72 0 /ha) was observed  
under sole crop of cauliflow tr followed by paired planting of fennel at 
30 : 60 cir + 1 row of cauliflower (11.79 Q /ha).



Table-38 ; EFFECT OF INTERCROPPING IN FENNEL
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Treatments
Yield equivalent to fennel (0 /h ?)

1987-88 1988-89 1989-90 I/ean

Noriral sowing of fennel at 
<5 cm row spacing

10.34 9.10 4.60 8.01

^2 Normal sowing of coriander 
for leaf purpose at 15 cm 
row spacing

7,22 10.41 9.80 9.14

h Normal sowing of garlic at 
15 cm row spacing

14.53 5.75 5.38 8.55

Nornral sowing of fenugreek 
for grain purpose at 30 cm 
row -spacing

3.96 4.95 1.95 3.62

Normal sowing of Cauliflower 
at 45 cm row spacing

13.99 16.55 10.63 13.72

Paired pHnting of fennel at 
30:60 cm sfjaciftg

10.19 9.16 4.11 7.82

^7 Paired planting of fennel at 
30 5 60 cm + '3 rows of 
coriander for leaf purpose

12.46 11.49 6.74 10.23

^8 Paired planting of fennel at 
30:60 cm. + 3 rows of garlic

13.57 9.28 7.69 10.18

^9 Paired planting of fennel at 
30:60cm + 2 rows of fenugreek 
for seed purpose

2.82 8.22 4.26 7.43

h o Paired planting of fennel at 
30:60 cm + 1 row of cauliflower

12.37 13.42 9.58 11.79

S.Em ± 0.73 0.64 0.39 1.20

CD at 5% 2.16 1.91 1.16 3.57

CV % 11.59 11.37 10.33 22.99



4. EFFECT OF NITROGEN LEVELS AND STAGES OF UA'BEL PICKING ON 
YIELD AND QUALITY OF FENNEL 
(Jobner and Jagudan)

The‘ exF«.rin3ent l?,id out in 1985-88 at Jobner 'vas c lo sed . The 
experiirent at J&gudsn started during 1987-88 consisted  of 12 
combinations having four le v e ls  of Nitrogen viz» ,  0, 30,- 60 s i  9̂0 kg/ha  

and 3 stages of umbel picking (h a lf length of fr u its , fu ll length of fruit 
and fru its turns to yellov; co lour). The d ifferent observations relating 
to m orphologicsl, ; y ie ld  and y ie ld  contributing (including plsnt stand) 
and- vo latile  o il showed non-si^niiican" d iffcreuces -for yield  due to 
various treatments. However the highest y ie ld  'iOSO kg/ha was recorded 
iii the t^atm ent T|2  i* e . ,  application of 90 kg N2 and 45 kg P20g/ha 
cotnbined with picking of umbels when fruit turns to yellow colour. 
The pooled analysis (< years) presented in Table-39 showed' significant 
differences among the treatments. The highest y ie ld  (3372 kg/ha) was 
recorded in the above treatment (90 kg N2 and 45 kg ? 20g/ha combined 
with picking of umbel when turns to yellow colour) which was 36.5% 
higher than the control (T able-39). This treatment was at par with 

^1 1 ’ ^ 1 0 ’ ^9 *̂ 8’ ^6' single effect of the fer tilizer  lev e l and
stage of umb?l picking was found ’ > be significant fiv ing significantly  
higher y ie ld  by a fer tilizer  ls=vei of N2 @ 90 kg/ha combined with 45 
kg/ha ^2^5 in stgge of umbel picking, the fruits turns to
yellow  colour (post p h y sio lo g ica l) v.'?.s superior for y ie ld .

Comments J It i s  concluded for the study that fennel fertilized  with 90 
kg N2 /ha ccmbined with 45 kg ? 20g/ha and picking of umbel 
when fruit turns yellow  colour gave higher y ie ld  in fennel 
with highest net ICBR 1:23.6.

5. QUALITY EVALUATION OF FENNEL 
(Jobner)

The v o la tile  o il contents of different promising entries of _ fennel 
were determined. The tot?i vo latile  o il in fennel seeds ranged from 1.0  
to 1.5%. The highest vo latile  o il was observed in PF-35 (1.5%)
followed by local check (1.45%).
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Table-

; 76 s

Ei ? ecT o f  N. and STAGL.d OF ILVBEL PICKING ON YIELDi.
(Pooled data 1987-88 to 1990-91)

Treatments
(F er tiliz e r s)

Stages
of Yield kg/ha Pooled % increase
uir.bel --  -------- mean over
picking 1987-&8 1988-3’n989-901990-91 y ie ld  control

''l 0-45-0 HLF 2691 2015 1585 2451 2186

^2 O-'JS-O FLFG 2696 2206 1601 3649 2538 2.8

^3

(Control)
0-45-0 FTYC 3191 2288 1812 2587' 2470 -

30“<5-0 HI.F 2815 2342 1737 2914 2452 -

^5 30-45''0 FLFG 2928 2397 1891 3377 2648. 7.2

^6 30~^5-0 FTYC 3194 2505 1949 3540 2797 13.2

^7 60-45-0 HLF 3224 2369 1868 2941 2601 5.3

8̂ 60-45-0 FLFG 3443 2479 1895 3595 2853 15.5
60-45-0 FTYC 3484 2587 2125 3704 2975 20^4

^10 90-45-0 HLF 3529 2913 2129 3186 2939 18.9

^ 1 1 90-45-0 FLFG 3551 3077 2129 3286 2986 20.8

^12.
90-45-0 FTYC 3779 3459 2217 4031 3372 36.5

S .E n  ± 

CD at 5%

96.291

282.386

176.471

517.524

165.033209.465 

N.S. N.S.

272.440

764.682

CV % 5.20 11.97 25.78 22.24 17.26

HLF -  Keif Length of Fruits

FLFG -  Full Length of Fruits

FTYC -  Fruit Turns to Yellow Colour



IX. FENUGREEK

1. GER :̂PLAS ;̂ COLLECTION, VAINTENy\NCE AND EVALUATION 
(Jcbner, Jngudan, Guntur an^ Coimbatore)

At present Jobner holds 123 indigenous rnd 11 exotic collection; 
out of eighteen and 5 single plant progenies evaluated, none was 
better than KWt-l (Local, check). However out of 3 now local 
collections, UM-133 and UM-131 outyielded check RMt-1.

At Jagudan, 178 entries including one exotic germplaenp were 
maintained an<i observations on th eir  growth and y ie ld  oharactters were 
recorded.

Eighty four accessions were evaluated during "rabi" at 
Coiabatore; variab ility  w a s . observed for a ll the seven characters 

studied including y ie ld . The variation for y ie ld  ranged between 40g to 
200g/plot indicating a scope for selection of improved types (Table-^O).

Table-40 : VARIABILITY RANGE IN GERMPLASM OF FENUGREEK
(COIVBATORE)

SI.
No.

Characters Accession
No.

WaximuiD A ccbb 'on 
No.

Minirouro

1 . Plant height (cm) Acc.2314 55.3 Acc.235 21.9

2 . No. of primary branch Acc.197 8.4 Acc.2 1 1 3.2

3. No. of secondary branch uy-114 3.0 UJ/-5 0.4

4. No. of pods GF.l 25.8 UM.32 1 1 . 8

5. Length of pod (cm) Acc.267 15.6 Acc.272 7.7

6. No. of seed/pod Acc.2471 2 1 .6 Acc.258 10.4

7. Yield per plot (g) Acc.221 220.0 UI/.5 40.0

Seventy entries were evaluated during 1989-90 at Guntur. TG- 
1084 has recorded highest y ield  (1889 kg/ha) followed by M-24 (1667 
kg/ba) and TF--5 (1556 kg/hr,).



In th e  screening  of 41 c i.n ie rj of fenugreek  a^aj.nst roo t knot 
nerratode un<.';r s r t .if ic ia l  ccndj.txcr-s j,!: Jo b n er, Acce^s.,cnc UiV-34, UW-35, 

UM-70, UM-75,' UM-8^; UM-105, yv~113 and U y -K j showed resistance
agairjst ro o t knot nem otcde. i>Ti e of th e  ontriorj wo3 fcund to be 
tolerant' ' or-' re s is ta n t  ayai'iSi; po^/oery  nsiidew in Iho evaluation  of 17 
entries during  1990-91 a t Jagudcii>„

2i. INITIAL EVALUATION TRTAL 

(Coimbatore)

In the lET v/ith 10 entries at Coitiibatore Acc. 16*/ and Acc.213 
recorded high y ie ld s  of 642.3 and 639.9 kg/ha as against 432.5 kg/ha in 
control. The y ie ld s were on par and were s ta tistica lly  significant. 
The lowest y ie ld  of 318.7’ kg/ha recorded by Acc.390. Among the y ield  
contributing characters studied, the mean number of primary branches 
per plant end mean length of pod were significant. The primary 
branches per plant ranged betv/een 4.7 to 6.9 in Acc.2310 and Acc.213 
resp ectiv e ly . Length of pod varied between 8.7 cm (Acc. 1113) to 10.7 

cm. (A cc.169 & A cc.424).

3. COMPARATIVE YIELD TRIAL (CYT -  1989)
(Guntur)

The Coordinated CYT with 9 entries could not be la id  out during 
1989-90 at Guntur. In 1990-91 rabi, even though the crop was damaged 
due to heavy attack of w ilt and r. t ,  the vegetative and y ield  data 
were recorded. However the maximum y ield  was recorded in Lam S e l.l  
(639 kg/ha) which is  significantly superior over check and other entries  

except TG-1084 (572 kg/ha) (Table-41).

4. N̂ ULTILOCATION TRIAL (MLT 1989 Series-I)
(Jobner, Jagudan, Guntur and Coimbatore)

The tr ia l consisted of 14 entries (4 from Rajasthan, and 3 each 
from  Gujarat, Tamil Nadu and Haryana along with local check) laid  out 
at Jobner, Jagudan, Guntur and Coimbatore Centres. At Jobner 
significant differences were recorded for "days to 501 flowering”, plant 
height, pod per plant, test weight and y ie ld  per p lot. The fenugreek 
variety RN̂ t-1 recorded maximum yield  of 10 0/ha followed by HM-46 
(9 .7  Q/ha) and HM-57 (9.7 Q /ha), J.Fenu.53 (9.38 Q /ha), J.Fenu-8

(9.03 Q/ha) and 8.83 Q/ha in the local check (Table-42).
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Table-
: 79

-41 : MULTILOCATION TRIAL /T

•

GUNTUR (1990-91)

Sl.No. Nanne of the entry Source Yield (kg/ha)

1 . UM-32 Jobner 489
2 . UM-112 Jobner 494
3. NLM (Prabha) Jobner 525
4. Lsh) S e l .l APAU 639
5. GF-1 Jagudsn 506
6. TG-1084 Coiirbatore 572
7. Co-1 CciiT'batore 500
8. Methi-3 Jagudan 461
9. Guntur Local Local 456

CD at 5% 68.'66

Table- 42 : MULTILOCATION TRIAL AT JOBNER (1990-91)

Sl.No. Variety Source Yield (Q/ha)

1 . RMt- 1 Rajasthan 10.00

2 . HM-46 Haryana 9.70

3. HM-57 Haryana 9.70

4. J.Fenu.53 Gujarat 9.38

5. J.Fenu .8 Gujarat 9.03

6. UM.129 Rajasthan 8.70

7. TG.947 TaiEil Nadu 8.65

8. PRT-4 Haryana 8.53

9. J.Fenu.lO Gujarat 8.00

10 . UM.128 Rajasthan 7.45

1 1 . UM.127 Rajasthan 7.10

1 2 . TG-194 Tamil Nadu 6.15

13. TG-638 Tamil Nadu 5.58

14. Local check Tancil Nadu 8.83

CD at 5% 2.9
CV % 19.18



The VLT with 14 entries was conducted for the^ second year at 
Jagudan. The various observations for y ie ld  contributing & other growth 
characters, .days to flowering, uiaturity e ic . recorded. The y ield
performance of the acc^^ssions during the last two y e? rs  are presented in 
Table-OS. The y ie ld  difference were highly significant during 1990-91 
and maximuro y ie ld  was recorded in the entry UM-127 (2210 k g /h a). 
The mean of two years also showed the highest y ield  of 1648 kg/ha by 
UM-127.

Table--33 : MULTILOCATION TRIAL AT JAGUDAN

80 ;

SI, Treatments Source 
No.

Yield (kg/ha) Average % increase
— ----------------------- y ie ld  over
1989-90 1990-91 kg/ha control

1. PRT-4

2. J.Fenu-8

3. J.Fenu-10

4. J.Fenu-53

5. HM-46

6. HM-57

7. UM-127

8. UM-128

9. UM-129

10. TG-194

11. TG-268

12. TG-947

13. Methi-3

14. Methi local 
(check)

Rajasthan 907. 1974 1441

Gujarat 1036 2007 1522 0.66

Gujarat... 1108 2132 1620 7.14

Gujarat 1077 >2124 601 5.89

Rajasthan 980 2002 1491

Rajasthan 917 2116 1517 0.33

Rajasthan 1085 2210 1648 8.99

Rajasthan 891 1961 1426 -

Rajasthan 768 1324 1046

Tamil Nadu 908 2116 1512

Tamil Nadu 1013 2128 1571 3.90

Tamil Nadu 1007 2173 1590 5.16

Gujarat 1034 1985 1510

Gujarat 977 2047 i512

S.Em ± 

CD at 5% 

CV %

99.673 84.97

N.S. 243.05

20.45 8.48



The tr ia l laid  out with i l  entries was continued at Guntur
during 1990-91 by the addition o£ +hree more entries HM-46, HM-57 and
PRT-4. The crop wae irrigated out again got damaged by pests resulted
in poor y ie ld s . The y ield  as observed are furnished below; showed
that TG-268, followed by JF-8 , Ulv*-130, H¥-57, TG-194 are high
y ie ld crs.

: G1 :

Table-•44 : MULTILOCATION TRIAL AT GUNTUR (1990-91)

Sl.No. Name of the entry Source Yield (kg/ha)

1 . UM-127 Jobner 439

2 . UM-128 Jobner 394

3. UM-129 Jobner 445

4. UI^-130 Jobner 589

5. J .F -8 Jagudan 628

6. J.F-10 Jagudan 400

7. J.F-53 Jagudan
<■

414

8. TG-194 Coimbatore 581

9. TG-268 Coimbatore 647

10 . TG-947 Coimbatore 447

1 1 . HM-46 Hisar 517

1 2 . Hl^-57 Hisar 586

13. PRT-4 Hisar 442

14. Guntur Local Guntur 428

CD at 5% 69.0

The tr ia l initiated in Rabi 1989 at Coimbatore compiising
accessions from Tamil Nadu, Gujarat, Rajasthan, Haryana > along with 
check Co-1. The data presented in Table-45 revealed that among the 
yield  contributing factors studied, significance was noticed in number of 
secondary branches per plant which ranged between 1.2 to 2 ,3 . The 
highest y ie ld  of 683.7 kg/ha was obtained in TG-947 c lo se ly  followed by 
TG-268 (623.2 kg/ha) which were sta tistica lly  significant.



Tabl€.~<5 : -MULTILOCAXION TRIAL AT COIMBATORE (1990-91)

S 82. t

Meati
SI. Accession plant. 
No. No. height 

(cir)

Mean, No. of K̂ ean Ueen
branches No.of length No.of. Yield

---------------------...-----  po(3 of pod seed/ (k g /b s)
Primary Seccndary (cic) pod

1. UM.127 51.5 ?..< 1 .4  21.5 9.3 13.8 290.2

2. UKfvl28 39*2 5,6 1.2 18.2 9.5' 13.0 273.5

3. Uh .̂129 40.7- .5.2 ,2.4 21.9 9.0 14.2 318.9

4. JF.8 38.3 5.4 2.0 20.5 7.2 11.6 323.3

5. JFVIO 37.0 5.3 1.5 19.5 9.4 12.8 450.1

6. JF.53 37.8 5.9 1.9 14.8 8.6 12.8 233,6

7. TG.194 36.4 6.1 2.8 19.4 9.3 15.6 533.8

8. TG.268 39.7 6.0 1.7 26.2 8.8 15.6 623.2

9. TG.947 42.2 6.8: 2.3 20.1' 9 .5  16.3 683.7

10. HM.16 39.2 5.2 2.1 22.4 8.1 16.2 423.0

11. HM.57 38.4 5.9 1.9 19.4 9.2 14.2 420.2

12. PRT.4 26.5 5,0 1.7 18.3 8.6 14.2 436,0

13. C o.l 37.8 5.4 1.5 19.3 9.2 15.0 533.4

Comments : The Guntur Centre would lay out the tr ia l seriously and
add 14 en tries. The tr ia ls  w ill be continued for two more 
seasons and then the pooled data would be analysed.

5. EVOLVING VARIETIES RESISTANT TO POWDERY MILDEW THROUGH 
MUTATION BREEDING 
(Jobner)

Gamma radiation with 20, 30, 40 and 50 KR doges to Fenugreek 
VaHety RMt-1 resulted in a plant survival of 52.10% and 51.89% in 20 
KR, and 30 KR doses resp ectiv e ly . In 40 KR, the survival was 15.16% 
And it  revealed that LD-̂ 50 l ie s  between 40 & 50 KR doses. The 
treatment effect on f»ther characters, indicated a trend in reduction with 
increase in doses iri a ll characters excepting "days to maturity" and 100 
grains weight in M-1 generation.



: 83 :

Evaluation of 50 single pi? i t  progenies each of 20 and 40 KR 
treatment in , the M-2  generation indicated significantly higher variab ility  
for a ll the characters excepting 100 grains weight and grains/pod based 
on mean and co-efficient of v a r ia b ility . Three V-2 progenies (54, 59 
and 75) cf 40 KR and two ¥ -2  progenies of 20 KR were identified  for 
further evolustion.

6. EFFECT OF IRRIGATION AND PHOSPHORUS ON FENUGREEK 
(Jagudan and Jobner)

This experiment consisted of 20 treatment combinations having 4 

lev e ls  of irrigation (I) (Ij = 0 .4 , I ,  = 0 .6 , = 0 .8  and » 1,0
IW/CPE ratio) and 5 le v e ls  of Phosphorus (P) (0, 20, 40, 60 and 80 kg
P/ha) and was in the 3rd year at Jagudan. The observations lik e  plant 
stand, height, number of branches/plant, number of pods/plant, length 
of pod, number of seed s/p od , 1000 seed weight and y ield  were 
recorded. The y ie ld  differences due to main plot (Irrigation le v e ls )  
were found to be h ighly  significant. The treatment Tj^ (1 .0  IW/CPE 
ratio) and Phosphorus (20 kg/ha) gave h ighest y ie ld  of 2028 kg/ba

during 1990-91 (T able-46). It was significantly at par with ̂ 19-

* 1̂8’ ^16' ^15* ^13 there was no significant effect due ,to
phosphatic fe r tiliz e r s . The pooled analysis presented in Table-46 also
indicated significant differences due to various treatments. The highest
y ield  of 1246 kg/ha was recorded in treatment T^q (I^,

The single effect of P2 Og fer tilizer  le v e ls  and irrigation le v e ls  
were also found to be significant (Table-47). In the case of irrigation  
le v e ls , I^, i e . ,  seven irrigations gave significantly higher y ie ld  over 

remaining irrigation le v e ls , with increase in P2®5 PjOg/ha
was found to give significantly superior y ie ld s .

The three years f ie ld  study at Jobner revealed that m&ximuin 
seed y ie ld  of 12,75 Q and 10.55 0/ha under IW/CPE ratio of 1.0 and 40 
kg PgOg/ha i s  obtained resp ectiv e ly ; th is  i s  followed by 0 .8  IW/CPE 
ratio (11.45 0 /h a ) and 20 and 60 kg ^205/ba (10.22 and 10.11 0/ha  
resp ective ly ) (T able-48).



Table-46 ; EFFECT OF IRRIGATION lEVELS AND 'PHOSPHORUS ON YIELD 

'JAGUDAN)

: 8^ :

Treetments Year-w iso y ie ld  (kg/ha) Pooled % incre-
-------------  ------------  ------------------------  ------ ------- — . i/ean ase over

Irrigation
(IW/CPE) (Kg/^a)

1988-89 1989-90 1990-91 yield control

P^(cont) 147.06 425,505 946.970 '506.512 146.10

^2 ^20 153.7''. ?V3, /88 928.030 486.853 156.03

P40 1^7.06 500.842 667.087 438.330 184.38

T41 ' l ^60 K 4.38 307.239 631.313 360.977 245.32

■̂ 5 ' 1 ^80 169.79 252.525 968.013 463.443-168.97

^6 '2 ^0 258.02 862.794 1060.606 727.140 71.43

^7 '2 ^20 223.26 845.959 1174.242 747.820 66.69

^8 2̂ 200.53 795.454 875.421 623.802 99.83

^9 '2 ^60 227.27 669.192 1005.892 634.118 96.58

h o  h ^80 196.52 765.993 980.639 647.717 92.45

h i  h - Po 370.32 63-.313 1283.670 '(61.768 63.64

h z  h ^20 351.60 664.983 1388.889 801.824 55.46

T I P40 303.<8 723,905 T658.249 895.212 39.24

^14 '3 ^60 351.60 965.131 1519.360 945.364r 31.86

^15 >3 ^80 405.08 778.6191
1700.337 961.345 29.67

’ ’16 '4 ^0 374.33 1279.461 1860.269 1171.353 6.42

^17 '4 ^20 3-?4.33 1069.023 2028.619^ 1157.324 7.71

^18 "4 ^40 356.95 930.134 1738.215 1008.433 23.61

Ti 9 ^60 383.69 1144.781 1784.511 1104.327 12.88

^20 *4 ^80 494.65 1292.087 1952.861 1246.533 -

S.Em ± 22.170 86.253 137.736 103.350

CD at 5% 63.640 247.582 476.575 289.350

CV % 27.22 19.82 18.27 23.0



TribJe-'i? : SINGLE EFFECT OF IRRIG/STION AND ON YIELD
(JAGUDAN)
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Irri',rtion lev e ls  Yield (Kg/ha)

1
C^5.707 Po 781.250

6fiG=097 ^20 788.510

862.766 ^40 732.323

I. 1123.232 ^80 818.287

± 29.834
CD 5% 12^.509 83.526
CV % 36.74 23,23

Table-48 s EFFECT OF IRRIGATION LEVELS AND1 PHOSPHORUS (JOBNER)

Trcp-tmerstc
Seed yield

1987-88 1988-89 1989-90 Mean

A. Irrigation ,levels  
(IV,’’CPE retio) 
T̂  0..< 7.56 5.81 7.31 6.90
T, O.j 9.82 7.72 8.42 8.65
?3 O.S 14.00 9.68 10.68 11.45

M 1 0 15.53 10.19 12.76 12.75

s .Em ±/ 0.20 0.29 0.4,4 0.54
CD at '% 0.69 0.99 7,52 1.87
CD at \% 1.04 - 2.29 ^ 8 3
CV \ 5.8S 11.86 15.49 18.79

B. Phosphorous (kg/ha)
Tj 0 10 .21 7.44 9.17 8.87
T2 20 11.99 8.35 10.35 10;22
T3 40 12.71 8.84 10 .10 10.55
T, 60 12.02 8.76 9.55 1 0 . 1 1

S. Err. ± 0 .1 1 0.25' 0.42 0.22
CD at 5? 0.31 0.72 N.S 0.64
CD at 1% 
CV %

0.42
3.10 10.26 14.74

0.92
7.55
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It is  observed that the lev e ls  of irrigation and P caused
significant' variation in seed y ie ld  and y ield  attributes in the fenugreek 
(R k t~ l), Intei-action effect of irrigation and P was also found to be 
significant. The maxiauir, seed y ie ld  of H .03 Q/h? was recorded at
IW/CPE ratic of 1.0 and 60 kg P_Oj./h?>; th is  w?s s ta tistica lly  at par 
with seed yreld of 13.38 0 /h s obtained under the came lev e ls  of
irrigation with P2®s ® k g /h ? . V?xiir.uin net profit of Rs. 10308/ha
obtained at IV//CPE r^tio of 1 .0  Tdth 60 kg P20^/ha followed by IW/CPE 

ratio of 1.0 with 40 kg (R s.9963/ha),

Conaments : The' irrigation' experiments were conducted for 3 year* in
Jobner & Jagudan centres and the analysis of pooled data
show fircn indications. On farnj tr ia ls  may be taken up to
demonstrate the recomtrended technology to farmers.

7. STUDIES ON THE CONTROL OF ROOT ROT OF FENUGREEK WITH SOIL
• Al/ENDMENTS AND ■ ANTAGONISTIC FUNGI IN ADDITION TO DRENCHING 
OF. FUNGICIDES 

(Coimbatore)

Experiments were ^conducted at Coimbatore to evolve suitable 
bioagents/organic amendments/fungicides to control root rot disease "of
ienugreek. The data from Rsbi 1990 experiment on disease incidence and 

y ield  are presented in Table-49.

Application of neem cakc © 10 Q/ha combined with seed
pelletting with Trichoderma v i r i d e  recorded the minimum root rot 
Incidence of 3.5% followed by C.3% with so il application of T .v ir id e , 20 
days before sowing; th is  was on par with so il drenching with
Carbendazim (6.6%) compared to 24.5% in control. As regards y ie ld ,
combined application of neem cake and ^  v iride followed by so il 
application of v ir id e , 20 days before sowing gave higher y ie ld s  

v iz . ,  303v3 and 263.0 kg/ha resp ective ly .



Table-49 : CONTROL OF ROOT ROT DISEASE OF FENUGREEK (COIMBATORE)

Treatments ^  —  Root rot * " " Yreld"
incidencc(%) (kg/ha)

: 87 ;

Seed treatment with Carbendazim 0.1% 16.0 (23.55) 207.6

Seed pelleting with Trichoderma v irid e 9.2 (17.66) 232.6

’ ■3 Application of T. v ir id e , 20 days 
before sowing 4.3 (12.01) 263.0

Neem cake @ 1 Q/ha 12.7 (20.83) 200.00

^5 Neem cake @ 10 Q/ha 10.1 (18.48) 214.6

’ '4 * ^2 13.8 (21.81) 235.2

^7 Tj .  Tj 3.5 (10.76) 308.3

•̂ 8 Soil drenching with Carbendazim 0.1% 6.6 (14.9) 252.0

’ ■9 Control 24.5 (29.7) 139.6

CD at 5% 4.23 30.89

(Figures in parentheses denote transormed values)

8. ADAPTIVE TRIALS 
(Jobner)

PMt-1 showed superior performance from 5 demonstration in 
Jaipur and one in Dausa in the farmers' f ie ld . In Dausa, RMt-1 gave 
almost double the y ie ld  than the local check (Table-50).

Table-50 ; PERFORMANCE OF FENUGREEK IN DEMONSTRATION TRIALS AT 
JOBNER CENTRE (1989-90)

Variety
Yield (Q/ha)

Jaipur* Dausa

1. NLM (RMt-1) 4.50 13.0

2. Local-1 3.25 6.5

♦Testing in 5 locations, 

p vs/



GERJdPLASM HOLDINGS OF DIFFERENT SPICES 
IN COORDINATING CENTRES 

(/:S on Dec. 1, 1991)
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A. CARDAMOM F. CORIANDER

1. Patrpadumpara 71
2. ftfudigere 2^5
3. Yercaud 36

B. LARGE CARDAMOM

1. Jobncr 441
2. Jagudsn 291
3. Guntur 120
4. Coioibatore 145

1. Gangtok 34 G. CUMIN

C. BLACK PEPPER

1« Panniyur
2. S irsi
3 . Chintapalli

D. GINGER

200

75
36

1. Jobner
2. Jagudan

H, FENNEL

1, Jobner
2. Jagudan

219
172

131
183

1. Pottangi
2. Solan

E. TURMERIC

1. Pottangi
2. Solan
3. Jagtial
4. Coimbatore

144
163

185
157

80
110

I. FENUGREEK

1. Jobner 134
2. Jagudan 178
3. Guntur 70
4. Coimbatore 84
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LIST OF COOSDIKATING CLx/ruSS UIA3ER AiCRP ON SPICES

Headquar'coi's : Piojecc Ccox*dina',oj" (Spices)
All India Cooirdiirtcd Research Project on Spices 
NKCS, Calicut -  673 012, Kerala
Phons: O ff.5679-3 ^'es.50794 Tele;^s 0804 250 NRCS IN
Grams? EESEARCK FAX; 0091-495-5-3900

1. Cardairoir Research Station 
(Kerala A grl.. University) 
PAMPADUMPARA -  685 553 
D lst. Idukki, Kerala

Telephone NEDUMKANDAM 63 
(O ist. Idukki)

2. Regional Research Station 
(Univ. of Agrl. Sciences) 
K̂ UDIGERE -  577 132
D ist. Chickmagalur 
Karnataka

Telephone MUDIGERE 2<6 
(Dist < Chikm^galur)

3. Horticultural Research Station 
(Tamil Nadu A grl.U niversity) 
YERCAUD -  636 602 
D ist. Salem, Tamil Nadu

Telephone : YERCAUD 256 
(D ist. Salem)

4. Pepper Research Station 
(Kerala Agrl. University) 
PANNIYUR», P.B.No.113 
Taliparamba -  670 141 
D ist. Cannanore, Ker îla

Telephone : TALIPARAMBA 2687 
(D ist. Cannanore)

5. Regional Agril. Res. Station 
(Andhra Pradesh Agrl*Univ.) 
CHINTAPALLI -  531 111 
Dirt.. Viselkha, A.P.

Telephone ; CHINTAPALLI 44 
(D ist. Vieakha)

& 58

6. Agricultui^al Research Station
(Pepper) 

(Univ. of Agrl. Sciences) 
SIRSI -  581 401 
D ist. Uttara Kannada 
Karnataka

Telephone : SIRSI 6797

7. Dept, of Vegetable Crops 
(Dr.Y.S.Parmar Univ. of 
Horticulture & Forestry) 
SOLAN -  173 230 
Himachal Pradesh

Telegram^
Telephone

vanudyan, solan 
OACHGHAT 29 
(NAUNI/SOLAN)
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8, High Altitude Research Station 
(Orissa Univ. of Agr, & Tech.) 
POTT/iNGI -  764 039 
D ist. Kora put, Orissa

9. Dept, of Genetics & Plant 
'Breeding 

SKN College of Agriculture 
(Rajasthan A grl.' University) 
JOBNER ~ 303 329'
D ist. J?dpur, R?ja,sthen

Telegram
Telephone

AGPICOL-JOBNER 
JOBNER 46 
(D ist. Jaipur)

10. Main Spices Research Station 
(Gujarat Agricultural Univ.) 
JAGUDAN -  382 710 
D ist. I/ehsana, Gujarat

Telephone JAGUDAN 
(D ist. i^ehsans)

11. Dept, of Spices & PI.Crops
Faculty of Horticulture Telegram
(Tairil Nadu A grl.U niv.) Telephone
COLVBATORE -  641 003 Telex
Tamil Nadu

FARi^VAR, COIMBATORE 
COIK-^ATOEE 41222 
0855 360 TNAU IN

12. Regional Agrl. Res. Station 
(Andhra Pradesh A grl.U niv.) 
GUNTUR -  522 034 
Andhra Pradesh

Telephone : GUNTUR 30517, 31297
& 31767

13. ICAR Research Complex for
NEH Region Telegram

Tadung, GANGTOK -  737 102 Telephone
Sikkim

AGRICOl/PLEX, GANGTOK 
GANGTOK 2249 i  2497

14. Regional Agrl. Res. Station 
(Andhra Pradesh A grl.U niv.) 
JAGTI/.L -  505 327 
D ist. Kariccnagar 
Andhra Pradesh

Telephone JAGTIAL 381 & 380 
(D ist. Karimnagar)

Voluntary Centre.:

1, Department of Vegetable Crops 
(Haryar.a Agricultural Univ.) 
HISAR -  125 004 
Haryana

Telegram
Telephone

AGRIVARSITY
73721/207

*****



FUNCTIONING O F 'TilE COOiiDINATED PROJECT

I': has been efatimated that the total area under cultivation and 
prcc'ucticn cf various sp ices (pepper, cardarrcra, rinper, turrperic, 
ch illier,, cumin, ccriander, fctinels isnuftreek, c love, nutmeg, cinnamon, 
saffron, garlic e tc .)  i s  about 2 A M ha and 1.8 M tonnes resp ectiv e ly . 
The ''•slue of the sp ices pr''duccd in the country is  about Rs.45,0CC M. 
We export a quantity of about O.f'9 M tonnes valued at Rs.2,5<^0 M per 
annum.' The important states accountinp for the major area under Spices 

are Kerala, Karnataka, Tamil Nadu, Andhra Pradesh, Rajasthan, Gujarat, 
Orissa and to a limited extent, the States of Waharashtra, West Bengal, 
Uttar Pradesh and the N.E. Region.

Durinp: 1990-91, about 97C00 tonnei of sp ices were exported from 
India which resulted in an earning of Rst238 crores in foreign exchange. 
Although there has been an increase of Hearly 5 thousand tonnes in the 
volume of export, the actual earning of foreign exchange has dropped 
due  ̂ to reduction in international prifees of some of the sp ices . 
N evertheless, there i s  further scope to increase the export earnings 
through increasing the exports of seed s|5ices as w ell as black pepper. 
Realising the importance of the spiceS in our foreign trade, the 
Government of India has in itiated actions f c t  improving the production 
of sp ices from the current lev e l cf 16C0 thousand tonnes to about 2100 
thousand tonnes during the VIII Plan period . The expenditure on 
l^esearch on sp ices has so far been only minimal and efforts have been 
made by the Government of India to increase th is  expenditure and 
provide more encouragement to sp ices research.

The research and development ,on sp ices has not been very  
encouraging until the ICAR commenced concerted research a c tiv itie s  
through the All India Coordinated Spices Improvement Project about two 
decades ago. This Coordinated Project was in itiated in 1971 with just 
four Coordinating Centres in the IV Plan, th is  was also a part of the 
combined project on sp ices and cashewnut. The network cf Centres 
under the Project increased to 15 during the VII Flan and currently we 
have mandate to serve the following crops :

1. Pepper 6. Cumin
2. Cardamom 7. Coriander
3'. Large Cardamom 8. Fennel &
4. Ginger 9. Fenugreek
5. Turmeric



Hov/t.vev, durinp the ye^r j . /90 -91 ,  one Centre v iz . ,  Vellanikkara 
under KAU ceased to e x is t .  There are twc Voluntary Centres reporting 
to the Prcjrct v iz . ,  the DepsI'ln'cnc cf VepeHable Crops at Hisar under 
Haryana Agricultural University rw -veil as the Indian Cardamom Research 
Institute at I/yladumpai'a under Spi ces Bc>?rd. Thus there are 16 Centres 
currently reporting under the AICwP cn Spices. , l t  has also been
proposed tc in itiate two nev/ Centres durinp VIII Plan v iz . ,  at Hisar
{Haryana) and at Dholi (B ihar). Ultimately there w ill be 16
Coordinating Centres and one Vcluntciry Centre.

In ■ order to provide adequate and undiyided attention to conduct
coordinated research cn ^the sp ices , an independent Spices Project has
been in operation during, the VII Plan and accordingly, the erstw hile

\
Project on Spices and Cashewnut was bifurcated. The headquarters of 
the Project has also been sh ifted  from Central Plantation Crops Research 

Institute, Kasaragod to the National Research Centre for Sp ices, Calicut
with the joining of the new Project Coordinator during March, 1986.S'" - < .
The Project had -an allocation cf R s.37.3 lakhs during 1990-91 and the 
funds are allotted tc the various Agricultural U niversities who look 
after the Project Centres at the Str's le v e l.

The technical programmes .for the Spices Project were drawn up 
in itia lly  in the I Workshop held at CPCRI, Kasaragod in December 1971. 
The progress In research under th is  Project has been regularly reviewed  
in the Workshops held in 1972, 1975, 1978, 1981, 1983 a n d '1985; these  
were followed by Group Meetings cn annual crops. Since 1986-87, 
independent Spices Workshops have been organised and accordingly the
VIII, IX & X Workshops cf the Project were held at Guntur (Andhra

f ^
Pradesh) during January'-February 1987, at Solan (Himachal Pradesh) 
during September 1988 and at" Coimbatore (Tamil Nadu) during August 
1969 resp ec tiv e ly . The technical programmes were modified wherever 
necessaiTT in the ligh t of detailed discussions during the Workshops and 
keeping in view  the specific  recommendations made in such meetings.

An important activ ity  during the year under report has been
7

Initiation cf new series  cf multilccation tr ia ls  for turmeric and ginger.
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The Coinabavore centre was nJsc iujded to the turmeric network on a 
voluntary b a sis . It has alsc been envisaged to incluc^e Guntur centre
during the VIII Plan. Necessary advance scticn has been initiated  
during the year under repoi-1;.

An iwpcz'tant feature cf ihc Workshops cf the AICRP cn Spices
esp ecia lly  from 1905 ha.3 been tc prctrote release cf varieties cn Sp ices. 
The Wrrkshcps v/ere a lsc  used zc- the platfcrm to take stock cf the
earlier  work aad enable apprcpriate release cf varieties through the 
State cx' Central CcsDinitteee. V7e have so far 42 varieties under the 
various sp ices v i z . ,  black pepper, cardatnom, ginger, turmeric, cumin,
coriander, fennel and fenugreek. During the discussions the Project 
Coordinator had during the year under report, 11 more varieties would 
come up for discussicn for release as v a r ie tie s . This has been 
recommended to be done during: the next Workshop (XI) cf the Project.

; 93 ;

PERFORMAITCS OF TKE CEHTRES 

Black Pepper Centres

The Panniyur Centre improved i t s  germplasm collecticn by 
addition from surveys ccnductcd in Kodagu d is tr ic t , Karnataka. The 
Chintapalli Centre alsc increased its  w ild germplasm collecticn by 
adding four accessions. The work cn biolopical ccntrol c f Phytophthora 
foot- rot d isease was in itiated  and the Scientists were given training. 
The work cn multilocation tr ia l to identify a suitable cu ltivar/variety  
for the Wynad zone "was initiated at the Regional Agricultural Research 
Stetioa, Ambalavayal. There has been heavy demand for the planting 
material cf a ll the three released varieties v i z . ,  Panniyur-2, Panniyur~3 
& Panniyur-4. The propagation sheds at Chintapalli and Panniyur have 
been put under use. The staffing pattern has been generally  
satisfactory excepting Panniyur where either the Agronomist or the  
Breeder post was vacant from time tc tim e.



Carccinjcn

Pauipr;aisriTpa:.a C entre" cGntir;uc?d to have it s  problem c f ncn~
Up cf sc ien tific  p.osi'dcr.s and iiiadeqiia'te 'curn ever  cn the Project 

-x'orL;. The A sst. ' fSLVcetcT Grr.srca (Pla'itatlcn ‘Crops) has v isited  the 
Ceirire wit-b the P icjec t "^cor^icisdcc and has made efforts to
irnprcve •;}.£■. pe:.*foiuiance of ll.'.e Gc.'ntre in ecnsultaticn with the 
UnivGr-:ity .aur-hciitiGs, Scint. c l irnpcrtarit experim ents lik e  the
inuliiircriolrn t i ia?, 5 tLy oarsr'i’la l exi.'3riui£iit and Ai'sld ccntrol t i; ia l. for 
ashukal discat'e have e ith er  boon net la id  cut or net su itab ly  follow ed. 
The Yercaud Centre 'h as taken up the new t r i^ s  allotted system atically  
and also  helped  in the exp lcratory  rsurvey for tree sp ices . In view  of 
the ccri^icteirl demand by  the f aim ers in the Shevrcy h ills  for 
diverujf-icaticn c f  ci'cps as w ell as the declining trend for cardamom, it  
was decided  to include black pepper into the mandate of Yercaud 
Centre. The Cancre has taken advance action to procure adequate

(C
plEntirEgfosatcrja?. c f various cultivjirs and a ccessio n s. The Gangtok 
Centi'e wil3. ccut.iiiae under the Project as a "nOn-plan" component under 
the ICAR Kssearch Complex, Sh illong, Except the p ests  of Plant 
P athologist Plant P h y sio lo g ist, t Mudigere Cenlve, (besides the
chronic . problem at Pampadurjpara) there was satisfactory  fillin g  up of 
p o s it’?nG

Ginge?.' and Turmeric Centres

The Pottanpi Centre contiuued to maintain its  d istinct
performance in production and d istribu tion  of large quantities c f seed
rhizom es c£ ginger and turmeric v a r ie t ie s . This Centre has also 
supplied  gormplasm to NRCS, C aliciit, Solan, Coimbatore, Jagtial and 
Jagudan ce'itres. The Solan centre has in itia ted  a c t iv it ie s  cn quality 
evalu -ticn  of ginger and a lso  cn the storage stu d ies w ith  turmeric. The 
recommendations for control c f rhizome rot d isea se  in Himachal Pradesh 
has bean w ell received  by th e Department c f Agriculture. Some of the 
agrc-techniqueG lik e  intercropping at Pottangi has a lso  become very
popi^lnr. The re lease  cf Suguna & Sudarshana has led to a large scale 
demand of ŝeed rhizom es in Andhra Pradesh and the Jagtial Centre has 
been doing a commendable job by identify in g  p rogressive  growers for 
m ultinlicnticn cf foundation seed . Cc,im.batcre centre has associated

£ 94 :



i t s e lf  as a Voluntary Centre under the Prcjeet ?nd has laid  out
• multilccation tr ia ls  besides maintaining a gcod permplasm co llection .

The post cf Plant Pathologist is  vacant at Jartial and has affected the  
prcijress of work on rhizome rot d isease; otherw ise a ll other Scientific  
positions are f ille d  in j^inger and turmeric centres.

Seed sp ices Centres

The four Centres v iz . ,  Ja^udan, Guntur, Jobncr & Coimbatore 
have been prrpressinf quite sa tisfa cto r ily . The new CYT initiated  
during 1989 after the National Seminar on Seed Spices (Jaipur) i s  
progressing quite w ell for a ll the crops v i z . ,  cumin, coriander, fennel 
& fenugreek. The Centres have taken up large scale production cf
improved v a rieties  cf seed sp ices under the Centrally sponscred scheme 
as w ell as the seed m ultiplication prcgramme by the Spices Board. 
Specific control measures for grain mould cf coriander, root rot cf  
fenugreek and powdery mildew of the seed sp ices have been fie ld  tested  
and recommended.

As in the p ast, there has been the requirement for increasing  
the variab ility  in germplasm and i t  i s  highly necessary to enable 
Import of the germplasm from the Kfediterranean region and v id eo  the  
genetic base. The Haryana Agricultural University has offered a 
Voluntary Centre of the Project at Hisar and the Rajendra Agricultural
University at Dholi. These two Centres w ill be considered for inclusion
as regular Centres under the Project during the VIII Plan.

: 9 5  :
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METEOROLOGICAL ^ATA FOR 1 9 9 0 -9 1  

(J-snuarry  1 9 9 3 — M arch  1991) 

PAI4PADUI'lg^‘R;i CENTRE

: 1 1 1  ;

Month & Y ear R a i h 'f a l l  No. o f
(fnin) r a i n y  d a y s

T em perature RH%

Max.
(=C)

M in .
(=C)

J a n u a ry  1990  

F eb ru ary  1990  

March 1990  

A p r il  1990  

May 1990  

Ju n e 1990  

J u ly  1990  

A u gu st 1990  

Septem ber 1990  

O cto b er  1990  

N ovanber 1990  

Decem ber 1990

1 14 . 7

5 . 2

1 2 6 . 4

3 3 . 0

2 2 7 . 6

310 .2

25 7 . 1  

2 5 6 . 9

29.  2

2 6 3 . 2

2 9 9 . 2  

7 7 . 8

4

2

6

3

20

26

29

25

8

17

13

6

25 

■ 29 

30

3 1 . 5

29

23

24

24

25 

28 

27

26

13

15

16 

19 

18 

17 

17 

17 

17 

17 

15

14

NA

T o t a l  f o r  1990 2 0 0 0 . 5 159

Ja n u a ry  1991  

F eb ru ary  1991  

March 1991

4 3 . 0

3 5 . 0

5 4 . 0

4

2

2

24 17

27 14

28 19



: 112 :

METEOROLOGICAL .ATA FOR 1 9 9 0 -9 1

( J a n u a r y  1950  ~ M arch  1 9 9 1 )

MUDIGERE CENTRE

Month St Y ear R a i n f a l l
(mm)

No. o f  
r a i n y  days

T em geratu re
Max. Min.  
(®C) (»C)

- RH%

Ja n u a ry  1990 1 9 , 2 2 2 ^ .0 1 3 . 0 89 31

F eb ru ary  1990 - - 3 0 .2 1 3 . 6 9 3  33

March 1990 - - 31 . 7 1 5 . 4 93 37

A p r i l  1990 4 .6 1 3 3 . 2 1 8 . 3 93 41

May 1990 1 6 5 . 4 13 2 8 . 9 1 8 . 7 94 64

Ju n e 1990 3 2 6 . 0 24 2 4 . 7 1 8 . 7 96 79

J u ly  1990 5 9 6 . 2 26 2 2 . 9 1 7 . 7 98 87

A u gu st 1990 6 6 5 . 0 29 2 3 . 1 1 7 . 9 98  90

S eptem ber 1990 1 1 5 . 6 11 2 5 . 7 1 7 . 1 98 73

O cto b er  1990 2 5 1 . 0 17 2 7 . 2 1 7 . 7 96 68

November 1990 2 7 . 2 4 2 6 . 8 1 6 . 2 92 58

Decem ber 1990 0 .6 - 2 7 . 8 1 4 . 5 89 42

T o ta l  f o r  1990 2 1 7 0 . 8 127 - - -  -

J an u ary  1991 - — 2 9 . 5 14.  3 89 36

F eb ru ary  1991 - 3 1 . 0 1 4 . 0 85 24

March 1991 1 4 . 4 3 3 2 . 8 1 6 . 9 91 35



•

METtOROLOlICAL 

(Jan u ary  199 0 

YERCAUD

113 i

DATA FOR 

-  March 

CENTRE

1990- 91

1991)

Month &c Y ear R a i n f a l l  N >. of  
(mm) r a i n y  days

T em perature  
Max. Min.
( “O  (®c)

RH%

J an u ary  1990 1 0 8 . 6 1 2 3 . 4 1 6 . 3 8 2 . 5

F eb ru ary  1990 1 4 . 0 - 2 1 . 5 1 4 . 9 9 4 . 0

March 1990 9 5 . 2 1 2 0 .6 1 2 .1 7 9 . 0

A p r i l  1990 5 2 . 8 4 2 7 . 7 2 0 . 4 -

May 1990 1 7 6 . 4 8 2 5 . 6 1 8 . 9 -

J u n e  1990 7 8 . 6 5 2 4 . 1 *20.1 -

J u l y s 1990 5 8 . 8 9 2 2 .2 1 9 . 5 -

A u gu st 1990 1 9 4 . 0 13 2 2 . 7 1 8 . 3 -

S eptem ber 19-90 3 0 6 . 2 11 21 .  3 1 7 . 9 8 2 . 0

O cto b er  1990 2 4 4 . 3 13 2 6 . 3 1 7 . 3 8 3 . 0

November 1990 8 3 . 6 7 2 2 .8 1 4 . 4 6 4 . 7

D ecem ber 1990 2 9 . 0 2 2 0 .1 1 4 . 4 6 7 . 6

T o ta l  f o r  1990 1 4 4 1 . 5 74 - - -

J a n u a ry  1991 7 . 2 1 2 2 .2 1 3 . 5 6 4 . 1 5

F ebruary  1991 - - 2 1 .2 1 4 . 0 6 1 . 8

March 1991 - - 2 2 .0 13.'0 5 5 . 0



; IV. i

METEOROLOGICAL UATA FOR 1 9 9 0 -9 1

( J a n u a r y  199.0 -  M a r c h -1991)

PA N N IY U R  CENTRE

''iH

M o n t h  St Y e a r R a i n f a l l
(mm)

N o .  o f  
r - \ i n y  d a y s

T e m g e r a t u r e

M a x .  M i n .  
( ° C )  (O C )

RH%

J a n u a r y  1990 - — 35 . 70 1 9 . 5 2 7 4 . 8 4

F eb ru ary  1990 - - 3 6 . 2 8 1 9 . 5 9 6 6 . 6 7

March 1990 - - 37 . 11 2 1 . 7 5 7 3 . 4 5

A p r il  1990 - - 3 6 . 2 4 2 5 . 3 5 7 2 . 8 7

May 1990 6 0 3 . 6 16 3 3 . 5 1 2 3 . 9 4 8 4 .  32

J u n e  1990 7 4 2 . 0 30 3 0 . 1 3 ■23.03 9 2 . 6 7

J u ly  1990 1 0 5 8 . 0 28 2 7 . 2 3 2 2 . 8 7 9 4 . 5 5

A u g u st 1990 6 7 8 . 4 27 2 8 . 2 0 2 2 . 9 0 9 3 . 1 4

Septem ber 1990 1 6 8 . 6 8 3 1 . 0 0 2 2 . 7 8 4 . 9 0

O cto b er  1990 3 8 3 . 4 16 3 2 . 0 0 2 2 . 9  ‘ 8 7 . 2 3

November 1990 7 8 . 4 4 3 2 . 8 8 2 2 . 2 8 8 2 . 5 4

D e c e m b e r  1990 \ 3 5 . 5 1 2 0 . 7 2 7 6 . 1 0

T o ta l  f o r  1990 3 7 1 2 . 4 129 - - -

J an u ary  1991 - — 35 . 29 2 0 . 6 5 8 0 . 5 3

F eb ru ary  1991 - - 36 . 2  3 2 0 . 2 8 7 6 . 2 1

March 1991 . 3 7 . 2 0 23*51 7 6 . 8 1

estssss—sssssatss—5ca:s===:s:s=stss=ss5iss:s:s:st=s=:s:=ss:sa53:ssss:»5;=:s:ss:s;sssss=s»5Sss=e:=!Essss
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METEOROLOGICAL DATA FOR 1 9 9 0 -9 1

( J a n u a r y  1990  -  M arch  1991')

'SIRSI CENTRE

Month '& Y ear R a i n f a l l N D, of
(mm) r a in y  days Max. Min.

( ĉ) (®c)

Ja n u a ry  1990 -

F eb ru ary  1990 - -

March 1990 - -

A p r i l  1990 9 . 5 0 1

May 1990 1 0 6 . 2 0 9 N ot A v a i la b le
J u n e  1990 5 8 7 . 8 5 24

J u ly  1990 6 8 6 . 8 0 27

A u gu st 1990 592^.00 24

S ep tem b er -1990 1 2 9 . 5 0 8

O cto b er  1990 5 9 . 0 0 5

November 1990 1 3 . 7 5 1

D e c ^ b e r  1990 - ”

T o ta l  f o r  1990 2 1 8 4 . 6 99

J a n u a ry  1991 - -
N ot A v a i la b le

F eb ru ary  1991 - -

March 1991

asssssssssssssssssssssssssssssrssssss:
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METEOROtOGICAl 13ATA FOR 1990- 91  

(Ja n u a ry  .1990 ^  March 1991)

CHINTAPALLI 'CENTRE

W^nth & Y ear R a in f  ai;L 
'(itim)

■ No» o f  
r a in y  days

Temgerature__ 

Max. Mih.
(®c) ( ° c )

RH%

Jan u ary  .1990 27 . 2 1 29.  2 -6.7 NA

F eb ru ary  1990 7 2 . 0 5 31 . 2 1 1 .6 NA

March 1990 9 3 . 0 8 3 0 . 5 1 5 . 3 NA

A p r il  1990 5 5 . 0 4 3 6 . 2 1 7 . 3  . 4 5 . 8

May 1990 8 1 5 . 6 14 32 . 9 1 7 . 9 6 1 . 8

Ju n e 1990 1 1 9 . 2 13 3 0 . 3 1 7 . 4’- 8 2 . 3

J u ly  1990 1 8 3 . 1 17 2 9 . 0 1 5 . 1 8 2 . 1

A u gu st 1990 4 3 1 . 5 18 2 8 . 5 2 0 .0 8 6 . 3

Septem ber 1990 9 5 . 5 7 2 9 . 4 2 1 . 5 8 6 .0

O cto b er  1990 274*8 15 2 8 . 9 1 8 . 4 8 5 . 3

November 1990 2 .2 1 26* 3 1 4 . 6 7 7 . 4

Decem ber 1990 - - 2 5 . 4 9 . 8 7 3 . 2

T o ta l  f o r l 9 9 0 2 16 9 . 1 103 - -

Jan u ary  1991 2 4 . 4 1 2 6 . 6 1 1 .8 6 0 . 7 1

F eb ru ary  1991 - - 2 9 . 7 1 0 .1 6 7 . 3 1

March 1991 2 9 . 6 4 3 2 . 3 14,. 6 6 2 . 7 1
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METEOROLOGI.CAL DATA FOR 1 9 9 0 -9 1

( J a n u a c y  .1990 M arch  -1991)

SOLAN CENTRE

MC'nth Y ear R a i n f a l l
(mm)

N . .  - f  
r a i n y  d=?ys

T em perature  
Max, Min.'* 
(°C)  ( « c )

RH%

J an u ary  1990 5 . 2 NA . 2 2 .2 5 . 0 4 5 . 0

F eb ru ary  1990 1 4 6 . 4 NA 1 6 . 1 5 . 1 6 6 . 9

March 1990 1 2 9 . 2 NA 1 8 . 6 6 .1 6 2 . 5

A p r il  1990 2 0 . 9 1 2 6 . 2 1 1 . 5 3 6 . 8

May 1990 1 0 9 . 8 12 2 9 . 0 1 6 . 5 5 4 . 5

Ju n e 1990 1 1 5 . 3 8 3 0 . 7 1 9 . 6 5 6 . 6

J u ly  1990 3 1 5 . 0 15 2 6 . 5 1 9 . 8 8 1 . 2

A u gu st 1990 3 4 6 . 8 9 2 7 . 2 2 0 .1 8 0 . 7

Septem ber 1990 1 6 6 . 2 30 2 6 . 5 I " .  6 8 0 . 4

O cto b er  1990 1 9 . 2 2 ■24.4 1 0 .2 6 1 . 4

November 1990 1 2 .8 2 2 3 . 1 6 . 3 5 2 . 9

Decem ber 1990 1 7 6 . 2 3 1 8 . 5 3 . 5 5 6 . 5

T o ta l  f  >r 1990 1 5 6 3 . 0 0 82 - - -

Janusiry 1991 8 . 4 2 1 5 . 9 1 . 5 5 8 . 3

F ebruary  1991 8 4 . 6 6 1 7 . 5 4 . 8 5 9 . 9

March 1991 8 5 . 4 8 2 1 . 5 6 .1 5 6 . 0



il8  :

METEROLOGICAL T TA rTjR 1 9 9 0 -9 1

( J a n u p r y  1990 -  M arch  1991)

POTTANGI CKNTRE

Month &-iYear R=iinfaII
Cniin)

Nr o f  T eniperature_  
r a in y  d-iys Max. Min.

( “O  ( “c)

RH%

J a n u a ry  1990 - - 2 3 . 1 2 0 .8 6 1 . 6

F eb ru ary  1990 3. 07 3 2 5 . 8 2 2 . 9 6 9 . 3

March 1990 4 1 . 2 4 2 7 . 8 2 4 . 6 7 2 . 3

A p r i l  1990 8 2 . 0 6 2 9 . 3 2 6 . 9 7 1 . 5

May 1990 7 4 9 . 2 14 2 9 . 6 25 .7 77 .7

Ju n e 1990 1 7 5 . 2 11 2 8 . 0 2 6 . 0 77 .0

J u ly  1990 2 1 1 . 7 14 2 6 . 0 2 4 . 0
1

8 5 . 0

A u gu st 1990 2 5 9 . 5 15 2 7 . 0 2 5 . 0 8 5 . 0

Septem ber 1990 2 8 0 . 0 14 2 7 . 5 2 5 . 1 8 5 . 3

O cto b er  1990 3 07 . 2 13 2 6 . 0 2 3 . 0 8 6 . 0

November 1990 1 0 2 . 5 9 2 4 . 3 2 1 . 9 8 3 . 5

D ecem ber 1990 2 0 .2 1 2 2 .0 1 9 . 5 7 4 . 0

(T o ts i" fo r  1990 2 2 3 2 . 5 7 104 -

Ja n u a ry  1991 2 4 . 0 2 2 .0 6 5 . 0

F eb ru ary  1991 - - 2 7 . 0 2 5 . 0 5 3 . 0

March 1991 3 9 . 2 4 3 2 . 0 2 5 . 0 5 8 . 8



MErEQROLOGICAL 

(Jan u ary  li '9  

JAGTIAL

1!9 ! 
t:ata fo r

0 -  March 

CiiHTRE

1990-91

1991)

Month & Y ear R a i n f a l l
fmm)

N n  o f  
r a in y  day

T em perature  
Max. Min.

 ̂ (®c) ( ° c )

RH%

J an u ary  1990 - - 3 0 . 5 1 4 . 2 74 28

F ebruary  1990 - - 3 2 . 2 1 7 . 7 68 30

March 1990 5 .2 1 3 5 . 3 2 0 . 3 63 27

A p r il  1990

May 1990

Ju n e 1990 3 8 4 . 8 13 3 1 . 4 2 3 . 6 78 55

J u ly  1990 1 3 1 . 6 9 3 1 . 4 2 3 . 8 76 62

A u g u st 1990 5 1 6 . 2 13 3 0 . 6 2 3 . 0 84 69

Septem ber 1990 5 2 . 6 7 3 2 . 3 2 9 . 9 79 60

O cto b er  1990 9 7 . 8 7 3 2 . 0 2 1 . 4 79 59

N:>vember 1990 0 0 .0 - 3 0 . 9 1 9 . 0 75 41

Decem ber 1990 0 0 .0 - 2 9 . 3 1 5 . 5 83 42

T o ta l  f o r  1990 1 1 8 8 . 2 50 - - - -

J a n u a ry  1991 2 .8 1 2 9 . 1 1 5 . 9 80 46

F ebruary  1991 0 0 .0 - 3 3 . 5 1 7 . 1 73 28

March 1991 2 0 .6 1 3 5 . 9 2 1 .2 69 34
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METEOROLOGICAL',; aTA FOR 1 990-91

(January^’'!9 9'b -  March 1991)

JOBNER CENTRE

Month & Y ear R a i n f a l l
(mm)

No. o f  
r ^ i n y  d^,ys

T em perature
Max. . Min.  
(°C) ( “C)

RH%

J a n u a ry  1990 - - 2 4 . 8 5 . 3 82

F eb ru ary  1990 6 9 . 5 8 22' . o' 9 . 8 86

March 1990 - - 2 7 . 4 1 1 . 9 72

A p r i l  1990 8 .2 1 36 . 2 1 8 . 2 51

May 1990 17*0 1 3 9 . 5 2 7 . 2 52

Ju n e 1990 1 0 3 . 1 7 3 8 . 3 2 6 . 9 68

J u ly  1990 1 9 3 . 6 14 3 2 . 2 . 2 5 . 0 84

A u gu st 1990 1 19 . 2 7 3 1 . 8 2 4 . 4 91

Septem ber 1990 7 5 . 3 7 3 1 . 8 2 3 . 0 88

O cto b er  1990 - - 33 . 1  , 1 4 . 8 71

November 1990 1 .2 1 2 8 . 5 9 . 4 74

Decem ber 1990 - - 2 3 . 7 5 . 8 78

T o ta l  f o r  1990 5 8 7 . 1 46 - - -

J an u ary  1991 - - 2 2 .2 3 .6 86

F eb ru ary  1991 - - 2 5 . 9 9 . 5 81

March 1991 1 .1 1 3 1 . 3 1 4 . 0 71
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METEOROLOGIC.hL ^ATA f o r  1 9 9 0 -9 1

( J a n u a r y  1950 -  M arch  1991)

JAGUbJiN CCJnFTRE

Month & Y ear R a i n f a l l M..  )f Temp e r a tu r e RH%
r a i n y  d^ys Max. Min,

( °c ) ( “O

J a n u ery  1990 - — 29.  3 1 1 .6 79

F eb ru ary  1990 9 .0 1 2 8 , 6 1 3 . 5 78

March 1990 3 .0 1 3 2 . 4 1 5 . 9 71

A p r il  1990 - - 3 8 . 8 2 2 .0 7 8 . 8

May 1990 - - 4 0 . 3 2 6 . 2 7 9 . 3

Ju n e 1990 9 . 5 1 3 8 . 7 2 6 . 1 8 2 . 8

J u ly  1990 8 8 .0 5 3 2 . 9 2 3 . 7 8 9 . 4

A u g u st 1990 6 0 2 . 0 17 3 1 . 3 2 2 . 4 9 2 . 4

Septem ber 1990 1 1 9 6 . 5 7 3 1 . 9 2 1 .8 9 1 . 1

O cto b er  1990 8 .0 1 3 5 . 5 2 2 .2 7 4 . 8

November 1990 - - 3 1 . 7 1 8 . 2 7 2 . 4

Decem ber 1990 1 5 . 0 1 2 7 . 3 1 4 . 3 7 6 . 1

T o ta l  f^ r  1990 9 3 1 . 0 34 - - -

Jan u ary  1991 - - 2 5 . 2 1 1 . 5 7 0 . 8

F ebruary  1991 - - 2 8 . 7 1 4 . 3 7 1 . 7

March 1991 3 0 . 0
*

1 3 5 . 1 1 9 . 2 6 9 . 2



METEOROLOGICAL DATA FOR 1990- 91

5 122 :

(J a n u a ry  1990 -  March 

GUNTUR CENTRE

1991)

Month & Ye^r R a i n f a l l
(mm)

No. Df 
r a i n y  d a y s

T e m p e r a tu r e
Max. M in . 
(°C) (°C)

At  I 
hr .

RH%
At I I  
h r s .

J a n u a ry  1990 1 8 . 0 1 1 7 . 6 3 1 . 5 9 1 . 8 6 1 . 1

F eb ru ary  1990 6 .4 1 2 0 . 3 3 2 . 9 9 3 . 3 4 9 . 1

March 1990 9 1 . 7 4 2 3 . 9 3 5 . 5 9 1 . 7 5 6 . 5

A p r i l  1990 36 . 6 1 3 8 . 5 2 6 . 3 8 5 . 4 5 1 . 5

May 1990 3 8 0 . 2 6 36 . 2 2 6 . 1 8 1 . 7 6 5 . 8

J u n e  1990 1 2 5 . 8 7 3 4 . 8 2 5 . 4 8 0 . 9 6 0 . 5

J u ly  1990 6 5 . 8 6 3 4 . 1 2 3 . 8 8 4 . 2 5 9 . 9

A u gu st 1990 1 2 4 . 7 9 3 2 . 8 2 1 .6 8 5 . 8 6 5 . 8

Septem ber 1990 132.  3 7 3 3 . 6 2 0 . 9 8 9 . 7 6 7 . 7

O cto b er  1990 2 2 1 .8 11 3 0 . 8 1 5 . 9 9 0 . 8 7 4 . 6

November 1990 3 1 . 6 4 3 1 . 3 1 7 . 0 8 7 . 9 6 0 . 9

D ecem ber 1990 0 .0 - 3 0 . 5 1 6 . 9 8 5 . 4 oO, ■»

T o ta l  f o r  1990 1 2 3 4 . 9 57 - - - -  r

J a n u a ry  1991 5 .0 1 3 0 . 4 1 6 . 2 8 5 . 4 5 3 . 8

F eb ru ary  1991 0 .0 - 3 4 . 0 1 6 . 5 - 8 3 . 4 4 2 . 7

March 1991 - - - -



METEOROLOGICAL T'.TA FOR 19 90- 91

s 123 s

(Jan u ary  1990 -  March 1991)  

COIMBATORE CENTRE

Month Si Y ear R a i n f a l l
(mm)

No. o f  
r a in y  d v /s

T em perature_  
Max. Min.
(^C) ( °c )

FN
RH%

AN

Ja n u a ry  1990 28 .7 3 30 . 5 1 6 . 6 85 33

F eb ru ary  1990 - - 3 2 . 2 1 8 . 0 75 32

M arch 1990 4 1 . 9 2 3 5 . 2 2 2 .0 80 34

A p r i l  1990 5 2 . 6 4 3 5 . 6 2 3 . 7 82 40

May 1990 8 2 . 0 6 3 3 . 2 2 3 . 4 81 50

J u n e 1990 2 .0 - 3 2 . 2 2 3 . 7 69 48

J u ly  1990 1 0 .6 1 3 1 . 3 2 2 .8 74 47

A u gu st 1990 4 9 . 7 4 3 1 . 6 2 2 .2 67 50

S ep tem b er 1990 6 3 . 2 2 3 0 . 4 2 2 . 7 75 47

O cto b e r  1990 1 3 6 . 9 7 3 1 . 9 2 2 .2 81 50

Noveinber 1990 . 9 3 . 7 5 2 9 . 6 2 0 .8 88 57

D^.ernDer 1990 7 .0 1 2 9 . 1 2 0 .0 86 50

: o t a l  f o r  1990 5 6 8 . 3 35 - - -

J a n u a ry  1991 2 7 . 4 2 3 0 . 5 1 9 . 2 87 44

F eb ru ary  1991 - - 33 . 1 1 8 . 8 77 29

March 1991 7 .5 2 . 3 5 . 9 2 2 .8 77 33

J t
J N


