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Rbout this report

It is with immense pleasurec I place before ycu the Annual
_epert of the A1l India Coordinated Research Project cn Spices (AICRPS)
for the period April 1, 1993 tc March 31, 1994. This ferms the ninth
independent Annual Report c¢f the SPICES PRGJECT and covers research
activities of €1 projects ccnducted by 41 Scientists based in 16 AICRPS
centres located in 11 States of India during the 12 month peried. This
report has special significance as it contains the detailed report on the
ongcing rcsearch projects that has been continued as approved during
the VIII Plan with additioncl cexperiments that were added to as per
decisions taken during XII Workshop (Jduly 26-28, 1993) held at Trichur,
Kerala. The present report includes the list of germplasm holdings,
the salient features of four new improved varieties one cach in black
pepper, cardamom, coriander and fenugreek which were released at the
Workshop, cest effective strategy tc manage Phyiophthora foot rot in
bleck pepper which was tested at on farm trials in farmers fields.
Intensification of rescarch on biocontrel in the management of diseases
and pests of spices, rescarch putlications, mectecrcological data from the
Ceordinating Centres, budgef;' staffing pattern, ctc. arc alsc furnished.

The AICRPS centres loceted at the State  Agricultural
Universities have teken up the assigned technical programmes seriously
which helped in timely compilation of this deccument. The Associate
Directors, Professor and Head of Offices as well as the scientific and
cther staff in all the Centres deserve our eppreciation for previding the
necessary research data which enabled us in compiling this report in
time. We place on record the whole-hearted co-operation and support
received from the Directer and Staff of NRCS who have rendered all
possible assistance in functioning of the Coordinated Project as well as
preperation of this hnnual Report. The services of Dr. A.K. Johny,
Technical Information Officer and Mrs. P.V. Sali, Stenographer, PC's
Cell have been appropriately utilised in bringing out this Report.
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h.K.SADANANDAN

Project Coordinatoer

Calicut
December, 1994



SUMMARY

The AKICRP on Spices wes initiated in 1971 with the objectives
of evolving varicties resistant/tolerant to pests and  discases,
standardisaticn of egro-techniques suited to different agre-climatic
regions of India, evclving contrel measures to menage pests and discases
with minimum residual toxicity end developing linkage between differént
agencies working on Spices. The 12 mandatory spice crops of AICRPS
are Black Pepper, Small end Large Cardamem, Ginger, Turmeric, Nutmeg,
Clcve, Cinnemon, Coriander, Cumin, Fenugreek and Fennel. aesecarch
achievements generated from 61 rescerch projects during 1923-%4 in
spices improvement, production, protection and quality espects conducted
at 16 KICRPS centres besed at 11 Agriculturel Universities and one ICAR
Research Complex in 11 States of India by 41 Scientists are highlighted.

The important features have been induction of six new centres,
Dholi in Bihar, Hisar in Haryana, Nadia in West Bengal, Fisabad in
Uttar Pradesh, Reaipur 1in Madhya Pradesh and Dapoli in Meharastra
states. The XII AICRPS Workshop was held &t Trichur during July
26-28, 1993 which critically evaluated resecarch results of projects and
formulated new programmes. Four varieties in spices viz., Panniyur-5
in black pepper, ICRI-3 in smell cardamom; DH-5 in coriander and
HM-'57 in Fenugreek were recommended for ‘releese. Techniques for the
management of bleck pepper, cardamom, ginger and turmeric, multiple
cropping system of pepper in arecenlit gérden, manegement of the
Phytoph’chora foot rot of black peppe‘r end ‘rhizome rot of ginger and
turmeric received pricrity. To contrel cumin wilt seced dressing with
Bavistin 0.1% followed by crop rotation is recommended for Rajasthen.
A coriander variety UD-20 which is consistently giving high yield is
recommended for cultivation in drought prone arcas of Rajasthan. The
plenting materials of the released varicties numbering one lekh rooted
cuttings in pepper, 100 kg seed cepsules of cerdeamom, 2.5 t of ginger,
10 t of turmeric, 1.9 t of cumin, 100 kg each of coriander and fennel
and 1.8 t of fenugreek were supplied during the pericd. The working
of the AICRP on Spices for ten years period 1982-92 weas cveluected by
Quin}quenm'a] Review Teem end the report submitted to ICAR.. The
Annuel budget of AICRPS was Rs.80.6 lakhs.

(k.K.Sadanandan)
Project Coordinetor
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INTRODUCTION

The AW India Cocrdinated QResearch Project on Spices was
initiated as a ccmbined Project on Spices and Cashewnut in 1971 with
its headquarters at’ CPCRI, Kasaraged. In order to bestow undivided
attention to reseerch on spices ICAR bifurcated the 'combined project
inte two indepéndent projects on Spices and Cashewnut in 1986. The
headquérters of AICRPS is NRCS, Caiicut.

The "AICRP on Spices initiated in 1971 (IV Pian) with four
Centres and four crops was expaﬁded to 14 cenftE«:s and “12 $DiCE Creps
during the V, VI and VII Plan periods. The aciivities ¢i AICRPS was
further increased during VIII Plan by adding two new centres. viz.,
Dholi in Bihar and Hisér in Haryane states. Thé/'spectfum of KICRPS
activities was. further increased by ICAR by s’anétion{ﬁg feur more
centres during ‘the‘ current” VIII Five Yesr Plan period. These four
centres would be based at the SAUs one each in the states of
Maharashtra, West Bengel, Madhya Pradesh and Uttar Pt‘édeSh. These
four centres would concentrate or tree ard seed spices reseerch. The
RICRP 'sterted during IV Plah with ‘four centres and fourdcrop would now
have 20, centres and 12 crops during the current Plan period. The 12
crops dealt are black pepper, sm"a]'! and large“lcardamcm, ginger,
turmeric, tree spices - clove, nutn}egxénd cinna‘mon end seed spig_es -
coriander, cumin, fennel and fenugreek.

Mandate

The objectives of ARICRPS are :

: s . | <! .
* evolving high yielding verieties resistant/tolerant to diseases and
pests:
x stendardisetion cf agro-techniques for the creps under different

agro-climatic ccnditions;
k evolving control measures for mejor pests snd diseases; and

x working as inter-fece end feed-back belween ShUs, Naticnal
Rescarch Centre feor Spices and ICHR.



History and activities

The first Werkshop on AKICRPS was held et CPCRI, Kasaragod in
Dec. 1971 wherein the reseerch problems te be teckled under AICRPS
were identificd end technical progremmes drawn and implemented. Since
then the performance of various resesrch programmes under the AICRP
was reviewed at the Annual/Biennial Wcrkshops 'held during the years
1972, .'75, '78, '81, '83, '85, ‘87, '88, '89, '91 and '93. The
working of RICAPS for ten years (1982-92) wes reviewed by the
Quinquennial Review Team and report submitted to ICAR.

Dr. M.C. Nambiar wes the first Project Ccordinator of the
combined Project on Spices and Ceshewnut from its inception in 1971 till
his retirement in April 1985. Dr. M.K. Nair, Director, CPCRI,
Késaragod held additional charge as Project Coordinator during 1985-86.
Dr.S.Edison took over as Project Coordinator (Spices) during March 1986
and centinued up to Jenuary 12, 1993.

I place on record the grest vision and "service rendered by
Dr.K.V.A. Bavappa, ”Retd. Directer of CPCRI, Kesaregod who has been
instrumental in initiating and establishing the host Institute of AICRP an
Spices. His interest in the development of spices projects is duly
ecknowledged. The gquidance and support rendered by Dr. M.K. Nair,
Director, CPCRI in the ectivities of AICRPS is gratefully eppreciated.
The significent contributions made by Dr.S.Edison, Project Ccordinator
in streamlining the activities of KICRPS s duly acknowledged. The
help and assistance rendered by Dr.K.V.Peter, Director, NRCS and my
colleagues at the Institute in the smooth running of the Project during
the period “under report is elso acknowledged with thanks.



PROJECT COORDI.ATOR'S REPORT

The ANl India Coordinated Research Project (AICRP) on Spices is
vested with & mandete to carry out scientific research to develop
location specific technolcgy tc augment * spices preductivity in  the
‘country. Problem oriented resecarch has been cnvisaged in black pepper,
small end large cardamom, ginger and turmeric, tree spices (clove,
nutmeg and cinnamon) and seed spices (coriander, cumin, fennel and
fenugreek). Scientific research of these 12 spice crops are carried out
in 16 centres of AICRPS based in eleven Agricultural Universities and one
ICAR centre et Gangtok.. The research progremmes are carried out under
four broad heads, Genetic Rescurces, Crop Improvement, Crop Production
including ’éua“lity and Crop Protection. The Project Coordinator is based
at the National Réscarch Centre for Spices, Calicut.

History

The AICRP on Spices was formulated during IV Five Year Plan
(1971) as 2 combined AICRP on Spices and Ceshewnut. The first
combined Workshop was held &t Kaseragod in 1571 and research
programmes initiated in four srice crops (pepper, cardamom, ginger and
turmeric) at four centres (Penniyur, Pompadumpara, Mudigere and Solan).
During V Plan, Research on seced spices was initiated and intensified work
cn  ginger by adding five wmore centres (Jobner, Jagudan, Guntur,
Coimbatore and Pottangi). During VI Plan four new centres were added
(Sirsi, Vellanikkara, Chintapalli and Yercaud) to further intensify work
on pepper, ginger and turmeric. During VII Plan two more centres were
added (Gangtok and Jeagtiel) one for turmeric and the cther for large
cardamom in Gangtok. During VIII Plan,. two new centres one at Hisar
(Haryana) and ‘another at Dholi ('Bihar) were added to intensify work on
seed " spices and turmeric thus making the total to 16 Research Centres
under AKICRPS which are based in 11 Agricultural Universities and the
Gangtok centre undér ICAR Research Complex in 11 states of India.
Workshops were held at Goa (1978), Trichur (1981), .Calicut (1983),
Trivandrum (1985), Guntur (1987), Solan (1988), Coimbatere (1989),
Trivendrum (1991) and Trichur (1993). The Workshop reviewed the
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progress of research and depending upon the needs of the country,
formulated new technical programmés.

Staff and budget

The staff strength of AICRP con Spices consists of 41 Scientists
supported by technical (21) and auxﬂiarj (3) meking the total 65 staff.
The . annual> budget was increesed from Rs.15.6 lakhs in 1985-1986 to Rs.81
lakhs im:1993-94,

Research activities

The KICRP on Spices is vested with a mandate to develop
location specific agrotechniques for sustezinable spices production. A
multiprong epproach 1is envisaged and research projects formulated to
tackle pests and diseqses. There are 61 projects, and discipline wise
distributions are 31 in Crop Improvement (including Genetic resources),
1 in Crop Production, 5 in Quality Improvements and 14 in Crop
Potection. The crop wise distribution of projects are pepper 8, small
cardamom 6, large cardamom 3, ginger 7, turmeric 5,’ trec spices 6, sced
spices 24 (ceriander 7, cumin 6, fennel 6 and ‘fehugreekHS)._

1. Genetic Resources

The germplasm accessions inclu&ing wild and exotic types

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

1.1 Black pepper : 'The Panniyur centre sigifted 117 wild accessions in
black - pepper to Ambalavayal (KAU) for want of ideal climatic
conditiens. Out of the 76 cultivated types evaluated at Panniyur,
Karimunda-I (PRS-20), - Kerimunda<III (PRS-22) and Sullia (PRS-49)
haveshcwn high yield potential. The Yercaud end Mudigere centres
also assembled black pepper germplasm as per the decision that all
cardamom centres to initiate wo‘rk on black pepper. Three wild

types from Shevroys and Kolli hills were collected during the year
by Yercaud centre.



1.2

1.3

1.4

1.5

1.6

: 6
Cerdamom The germplasm evalugtfon at Pampadumpara identified
Cardamom types PS-21, PS-22 and Clone-57 for the bold capsules.
The CL-692 (638 kg/ha) and P-20 (556 -kg/ha) were  promising
collections with regard to yield. The entries CL-802 and CL-683
recorded higher values for most of .the yield a&ttributes in the
germplasm collection -at Mudigere.

Ginger : One new accession wes added making the progressive total
to 147 at Pottangi and out of the 140 accessions of ginger, Z0-17 was
the top yielder.. Out of the 132 collections maintained at Solan,
collections BDTR-1267, PGS-10, Kerala Local and SG-603 recorded
maximum yield.

Turmenc 3 Jaghal centre ‘made 46 new collections and mcreased the

N

accessions to . 188 while™ Pottang1 centre added" “ofié new collection

making to 187 Among ‘these cv. Roma gave h‘i‘"ghest yield...in - the

evaluatwn of 143 Curcmna 1onga types, Haridaguda and ChM-3 emong

C. aromatwa and - C. amda respectwely at Pottangi.. In “the

evaluation ~ at Jagtwl Ethamukkula gave - highest ‘yield in long
duration type, CLI 317 among 1ntermed1ate and PCT-13 among short
duration type. At Solen, maximum yield per plot was obteined in

CLS-9, ST-41, BDJR-1156 and BDJ:-1276.

Tree Splces . . The exploratory’ survey conducted” for tree spices
(clove, nutmeg “and cinnamon) germplasm by the Y_ercaud centre
identified 13 elite mother trees of cl.o-v'e‘,-.from"-»fCouftaﬂam, Nagarcoil
and Kallar areas and- 15 high yielding .nutmeg: ‘types from Kallar,
Burliar and Courtallams In-cinnamon 10 accessions, along with one
cassia cinnamon, are also maintdined.

Coriander : The existing 578 (468 indigenous and 50 exotic)
collections available at Jagudan centre were criticelly examined "and
based on the genetic diversity, 143 accessions having variability
were shortlisted. Extensive survey work also carried out by
Jagudan centre during 1993-94 in the state of Gujarat and collected
37 new coriander accessions. Jobner centre made 60 new collections
and also received 175 (137 indigenous and 38 exotic) collecticns from
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1.8

Y
other centres makes the total collection to 683. Hundred and ten
germplasm accessions were co'nected in colleboration with NBPGR and
increased the collection to 230 in Cuntur centre.  Coimbatore centre
made 243 new collections making the‘,total to 372. The new centre
Hisar, made a collection of 30 lines in ceriander.

Thirty seven exotic germplasm in Coriandrum sativum received
through NBPGR (1990-91) have been distributed to Jobner and

Jagudan centres. hnother seven Coriandrum sativum (six from

Germany and one from Japan) and medicinel plants Carum carvi (4),
hnethum graveleus (3), A. beishei, A, anoonals, A. decursevia,
hmmi visnga (one each), hnethum graveleaus (2), Apium sp. (39)
received from NBPGR elso forwarded to Jobner.

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

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

Cumin : The existing collections 285 (278 indigenous and 7 exotic)
mamtamed at: Jagydan were critically * examiddd and based on
'd‘ivers1ty 106 entries having varisbility were retamed With a view
to' collect divérse genotype of cumin, the major growing area was
surveyed and 460 new entries coﬂected cn the basis of diversity by.
Jagudan during 1993-94 mekes the total collection to 566 accessions.

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

In the. screening of 9 germplasm entries E C 243373, €C 243375
and EC 232684 accessions found to be resiétant,‘against fusarium wilt
disease in wilt sick plot et Jagudan.

Fennel : At Jagudan the available 283 entries (262 indigenous and
21 exotic) were critically examined and screened diversity. Based
on the genetic diversity 98 entries having variability were retained.
dobner centre maintzined 139 collections in fennel. Two fennel
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germpiasm  (Germeny and Japen) received ¥rom KBPGR (93-94) also
forwerded to cobner.

1.9 Fenugreek :  The germoiasm collection wes increased to 270 (258
indigencus end 12 exotic) 2t Jobner certre as & result of 113
indigenous colicctions received frem other centres during 1993-94.
The c¢ermplasm cellection rose tc 178 &t Coimbatore Centre as &
esult ¢f enrichment of 53 new accessions during 1993-24. Cut of
the £3 eccessions (received -frrem the Ccimbaf:pr"e) eveaiueted, ' none
was better then XMt-1 with resccet 'to sicid, however, 19 accessions
showed lower incivence of powdary mildew end 7 accessions showed

lower incidence of root rot.

The Hiser made 80 new coilecticns. Sezéenty accessions  were
evelucted at Guhwu~. | hmong the accessions UM-117 (1100 kg/ha)
followed by Lam Sel.1 (10392 g/he) gave highest yieids. Jagudan
centre Luids P35 accessions including two exotic accessions.  During
the yeer, the contries were cvciuated for morphologicel and yield
agiversity., None (as foupd superier in yield over contrcl. Based
n geselic diversily, 40 entries heving veriebility reteined and

cther discerded,

In e soveening of thres exotic entiries et Jeguden under naturel
cendition LC-25755% (Bulgaria) was feound resistent 2against powdery
mildew disgesa.

2. Crop mprovement

In black puenper, veriety Panniyur-5 from Panniyur (KAU),
cardemem ICAT-3 (SKF-14) from Indian Coardomom Rescerch” Institute;
Sakleshpur (Spices Boerd} and Coriender DH-5 end fenugreek HM-57 from

Hisar (HARY) were recommended for relrnece.

Severel HML7's ere in prograss viz., five MLT's in Black
pepper (2t Panriyur, Swrsi, Chintapalli, Yerciud end Pampacdumpera) cne
in Cardemow {Pampecumpera), one @ Ciove (Yercaud) twe in turmeric
(Jagtiel & Poctergi) ans one in ginge~ (Pottangi). In seed spices MLT's
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under operation in Coriander Jobner, Jagudan) Cumin (Jobner,

Jagudan) Fennel (Jobner & Jegudan) and Fenugr:eek (Jebner & Jagudan).

2.1

2.2

Black pepper : Panniyur-5 (Culture '239) was cvolved from the
Pepper Research Station (KAU) Panniyur, Kerela. It is & selection
from the OP progeny of the local cultiver Perumkodi, recommended
for grewing in Kerala. The MLTs to eveluete the performance of
released varieties including promising seclections frem NRCS and
Panniyur were taid out et Panniyur,“Pampadumpara and Yercaud
ceatres.  In the evalua’mon of seven black pepper cultures, culture-
331 (Ponmyur 3), Culture~239 (Parniyur-5) and Culturc-54 were found
to be performing well in the WLT 2t Panniyur. In the intervarictal
hybridisation at Panniyur, 1134 open pollinsted/hybrid progenies are
maintained. The top yielders for the scason were Culture-5834,
Culture-6766 and Culture-6988. hmong varicties, Panniyur-1 is
performing well at Chintapalli and therefere recommended to grow in
that high altitude. hmong the pepper cultivers under WMLT at
Panniybr centre Kalluvally stcod first followed by Kuthiravely and
Neelamundi in terms of green berry per vine.

Cardamom : ICRI-3 (SKP-14) from Indian Cardemom Reseerch
Institute, Regicnal Station, Sakleshpur, Karnatake is a Malabar type
with long and bcld cepsules, more than 73% of the capsules are
ebdéve 7.5 mm diametre. It is an carly maturing type recommended
for growing in hills zones of Kernataka state which gives an yield
of 43¢ kg/he  more under rainfed end 599 kg/ha under idrrigated
conditicn (118% more than the local check) and is capable of giving
potential yield of 790 kg/ha. It contains 6.6% essential oil and 54%
1,8 Cincole content. At Mudigere among the three promising clones®
(in farm trials), Clonc-683 was superior with respect to boldness,
weight, essential cil besides higher yields. Several promising lines
have been identified from seedling pregeny viz., C1-692 (636 kg/ha),
P-20 (556 kg/ha) which are most promising collecticns from

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

compared to yield frem secedlings in the cese of cv. Mudigere-1.

Tissue cultured cardzmom selection (TC-6) ‘appeared promising at
Mudigere.
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Ginger : A line SG-666 of Solen centre has bteen recommended for
cultivation in the state of Himachel Pradesh. In the MLT maximum
yield wes recorded by Rejgarh locel, SG-646, SG-666 and SG-547.
ht Pottangi SG-547 wes the highest yielder (16.05 T/ha) closely
followed by V,S,-7 (14,43 T/ha).

Turmeric : PTS-19 wes the top yielder {22.28 t/ha) et Pottangi
among the 13 high yielding cultivers tested under MLT. Among the
short duration types, PTS-15 (19.27t fresh rhizome/ha), and PTS-19
(18.84t fresh rhizome/ha) ameng long duretion type were the highest
yielders at Pottangi. At Jagtial, in the MLT with 12 entries,
Duggirala (7.9 kg/3sq.m.) recorded highest yield. hnd in the
eveluation of promising long, intermediate and short duration
“turmeric cultures, higher yields werc obtained by Ethamukkale (5.1
kg/3 sq.m), CLI-317 (7.4 kg/3 sq.m) and PCT-13 (4.2 kg/3 sqg.m)
respectively. Pooled anelysis gave maximum yield in ST-510
followed by ST-365 and VK-70 in the MLT et Solen.

Tree spices The MLTs in clove with six entries and cinnamon
with five entries were laid out at Yercaud.

Coriander : DH-5 was proposed by Depertment of Vegetable Crops,
HAU, Heryana. A selection from the indigenous material ccllection
from Karnel district (Haryena). It is a dual purpose and high
yielding variety (135 days duretion) with wider adaptebility, gives
an average yield of 1400-1600 kg/he. Recommended from Heryana and
hndhra Prazdesh where long duration varicties are grown.

Fenugreek : HM-57 was proposed by Department of Vegetable Crops,
HAU, Haryane, sclected from the germplasm collected from
Kurukshetra district of Haryesna. It is a quick growing dual purpose
and high yielding variety. hLverage yield under normal condition
~ranges from 1600-1800 kg/he.
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‘Crop ‘production

Black pepper In black pepper highest yield was obtained at
Panniyur by irrigation ot IW/CPE of 0.25. Studies ot Sirsi confirmed
that in compzhian cropping system the- yield of black pepper and
arccanut could be in’creased' with the applicetion <of 100:40:140g
NPK/yaar cach to arécanut and pepper..

Cerdamom : At Mudigere, studies indicated thst in cardemom, the
number, of.. suckers per penicles and yield -could beisignificantly
incredsed * with increase in N and P levels under “uniferm shaded
conditicns.  Similarly cardamom yield under irrigated situstion was
75 -per cent  higher com'pared tc yield in ré&infed: ¢ituation at
Mudigeré. The average yield from suckers' was 48% higher (500
kg/ha) as ccmpa'red to that from scedlings (337 'kg/ha) 'in cese of
variety Mudigere-1. '

Ginger : In ginger application of N125 P’IOO K100 "kg/haf’r“ecorded
the highest: yield of 14.35 t/ha with .2 mexdmum benefit 4t 'Pottangi.

Tree spices : Research on Tree Spices (clove, nutmeg and’ cinnamon)
wes initisted &t Yércaud 'centre. . Standardisation *of vdgetative
prapagétion in nutmeg by different . .grafting methods is ' under
progress. A ccnsidex:éble increase in: the population dynamics of
hzospirillum end \Phosrphobacteria ih .the root zoné was observed in

cloves' and nutmeg plantations by the application of these o;‘fganisms
to the soils.

Seed $pices ¢ For cumin the Jobner centre recommended a three

.years crop rotation i.e., cluster hean -~ cumin® - cluster been -

wheat - cluster bean - mustard crop sequence to be the best for
adoption in Rajasthan. A sced rate of 25-kg/ha in fenugreek
standardised at Jobner gave the maximum yield of 11.12 g/ha. At
Coimbzatore, coriander sown in first week of November by adopting a
spacing of 15 x 15 cm gave high yield.
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The promising clenes of cardamom viz., CL-683, CL-679 and CL-
726 were superior to Mudigere-1 with respect to essential oil and
Klpha terpenyl acctate and 1,8 Cineole content. In ginger SG-673
reccorded maximum essential oil end SG-675 maximum oleoresin. And
in turmeric PCT-14 followed by PCT-13 recorded maximum curcumin
and oleoresin contents.

In sced spices quality 1is judged by the presence of aroma
which is due tc volatile oil content of the grains. Quality studies
at Jobner recorded maximum volatile oil content in coriander JCo-126
(0.4%) followed by JCo-81 (0.32%), cumin UC-198 (4.9%) and in
fennel by HM-39 (1.51%).

Crop protection

Black pepper : In the studies on the Phytophthora foot rot and
nematode disecase management- in black pepper et Panniyur minimum
defoliation was noticed in the treatment receiving all  cultural
practices + 1 kg neem cake/vine + 3g a.i. Phorate/vine + 1%
Bordeaux mixture + two drench"mg' with 0.2% Copper oxychloride. At
Sirsi Phytophthora foot rot -incidence “was lowest by ad.opting
cultural practices, combinad. with application of one kg~ neem
cake/vine, 3¢ a.i. Phorate/vine, Bordecaux wmixture spraying @ 3
1/vine and drenching copper-oxychloride (0.2%), 5 1/vine, before the
onset c¢f monsoon. This was- followed by spraying and drenching of
hAkomin (0.4%) during second week of July and spraying and
drenching Ridomil MZ-72 WP (100 ppm) in second week of September.
Bordeaux mixture spraying —+.-pasting or pasting Bordeaux mixture +
Blitox (2%) drenching recorded only 14% discese incidence compared
to 35% in control at Chintapalli.

On farm trial in farmers' plot by Panniyur centre on
Phytophthora discase menagement revealed that combined treatment of

Berdeaux mixture spray, pasting and drenching combined with
application of neem ceke (2 kg/vine) and_lime one kg/vine was
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effective. Studies at Panniyur centre showed e&pplication of neem
ceke @ 2 kg/vine, Phorate 3g ai/vine and Copper cxychleride (0.3%)
drenching was cffective in checking slow wilt of pepper.

Biclogical control studies of Phytephthora foot rot of black
pepper at Sirsi using four antagonistic organisms showed that
Trichoderma harzianum minimised the foot-rot incidence. Studies at
Chintepalli revealed that percentage of Phytophthora discase
incidence was less with application of T. herzienum and T. viride.

Nursery diseases : In the trial on control of nursery diseases of
pepper, at Panniyur centre minimum dinfection weas noticed in vines
treated with Validacin 0.2% under medium shade condition. Spraying
and drenching of Difolatan (0.1%) reduced the mortality of pepper

cutting in the nursery as compared to check under medium light
intensity at Sirsi.

Cardamom : At Nudigere no sheot borer 'dzmage was noticed in 10
cardamom germplasm ecntries 'viz., c1-1228, C-57, C-154, C-10, P9,
Pv-2, C-126, C-2, Ang. cap. and Nel.12. Studies on the effect of
shoot borer at Mudigere in the three types of cardamecm on yield,
sucker and panicle production showed a significant yield reduction in
damaged shcots. But ng difference between heaithy and damaged
shoots in the praduction of new suckers and panicles. The thrips
control studies at Pempadumpera showed that six spraying of
monocrotophos (0.05%) combined with thrashing was cffective in
checking sheot borer.

Ginger In ginger, opre-sowing seed treatment in combination of
Indofil M-45 (0.25%) + Bavistin (0.1%) plus soil application of
Pherete (10 kg ha"1) was cffective in managing rhizome-rot.

Seed spices : For control of grain mould of coriander spraying of
Cerbendazim 0.1% after 20 days of flowering was ecffective.
hpplication of neem cake @ 150 kg/ha was most cffective for the
management of wilt (21.8% disease incidence) in coriander followed by
seed treatment and soil drenching with 0.1% Bavistin gave 5.2% wilt
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jrcidence et Coimbatore during Kharif. The incidence of wilt
diseese hes brought down to 8.1% from 32.3% by the use of
Trichederma viride as & meens of biological management and this hes
teen recoemmended for wilt management in  coriender by the
Coimbatore centre. The yield was also high in plots applied with
Trichcderme (515 kg/ha) compared to cecntrol (266 kg/ha). The
effect of T. viride ecither 2lone or with neem cake in the
manegement of root rot discase of fenugreek was assessed by
Coimbatore. The centre recommended applicetion of T. viride along
with 150 kg necem cake per hectare which reduced the incidence of
root rot of fenugreck. Seed dressing with Bavistin (0.1%)
consistently reduced the cumin wilt incidence and is recommended for .
adoption in Rajesthan.




TECHNICAL PROGRAMME

Crop / Technical programme

Research Centres

1.1°

1.2

1.3

1.4

1.5

1.6

1.7

BLACK PEPPER

Germplasm collection, description
and cveluation

Multilocation trials (MLTs)

a) MLT of promising cultures
MLT 1984 - Series 1

b) Multilocation trial of pepper cultivars
MLT 1984 - Series II

c) Multilocation trial
MLT 1987 - Series III

d) Multilocation trial
MLT 1991 - Series 1V

Inter variectal hybridisaticn to evolve
high yielding verietics

Irrigation-cum-fertilizer requirements
on pepper and arecanut in 2 mixed
cropping system:

Phytophthora - foot rot (quick wilt)

and nematode disecase management

Biological control of foot rot
of black pepper

Field trial for the control of
slcw wilt disease of pepper

Panniyur
Chintapalli
Sirsi &
Yercaud

Panniyur &
Chintapalld

Panniyur &
Chintapalli

Panniyur
Sirsi &
Chintapalli

Mudigere
Panniyur

Pampadumpara

Yercaud &
Ambalavayal

Panniyur
Sirsi &

Panniyur

Panniyur
Sirsi &
Chintapalli
Sirsi
Panniyur
Chintapalli

Panniyur



1.8

™o
.

0

[¥%)

16 ¢

Managemert of Phytcphthera foot rot
in pepper

a) Observational trial for the
controi of foot rot of pepper
in farmers' field

b) “Studies on the control of nursery
diseases of Llack pepper
{salarisation studies for the
centrol of plant discases)

Survey (or inscct pests of black pepper

in high aitituces/chemical control
of iasect posts

CLRADANMOM

Germplasm collection, description
and evaluation

Multilocation trial (MLTs)
a) MLT Series II - 1988

b) MLT Series III - 1991
viih Mysere type

fu}
p g

T Series III - 1991
th M3labar type

s
Ve
Vs e

Hybridiseiion and selection in cardamom

Manuria! experiment (NPK trial)

Micronutricnt requirement studies

Pest management in''cardamom

1 :

a)’ Screening of cardamom germplasm
for snhoot borer

b) Cultural and chemical control
" of thrips and capsule borer

¢) Determination of number of sprays
for thrips contrcl

P anriyur

Sirsi &
Panniyur

Mudigere

Mudigere
Pampadumpara

Mudigere
Pampadumpara

Mudigere
kppangala
Sakleshpur &
Myladumpara

Mudigere
hppangala
Sakleshpur &
Thadiyankudisai
Mudigere

Mudigere &
Pampadumpara

Mudigere &
Pampadumpara

Mudigere

Mudigere &
Pampadumpara

Mudigere
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d) Estimation of loss due tc cardamom
shoot Etorer

c) Effect of neem and pongamia
cake applicetion on thrips contrcl

f) Bioecology of navural enemies of
mejor pests of cerdamom

Screening for kette disecese resistance,
evolving conirel measures eagainst
clump rot

Contrel of nursery diseases in
cardemom

LARGE CARDAMOM

Germplasm collection, description
and cevaluation

Identifying tolerant types to the
two virus disceses and evolving
control measures

GINGER

Germplasm collection, description
and cvaluation

Initizl evealuation trial (IET)
Comperative yield trial (CYT)

Multilocation trial (MLT series III 1961)

NPK trial in ginger

Evelving control measures including

seed treatment against rhizome-rot

disecase

Evaluation of germplesm for quality
characters

Mudigere

Mudigere

Mudigere

Mudigere

Mudigere

Gangtok

.Gangtok

Solan &
Pottangi

Pottengi &
Solan

Pottangi
Sclan

Pottangi &
Solan

Pottangi

Solan

Solan
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TURAERIC
Germplesm collecticn, description
and cvaluation

Initial evaluation trial (IET)

Comperative yield trial (CYT)

Multilocetion trial - MLT-19¢1 Series III

Quality evealuation of germplasm
collection/varietias

TREE SPICES

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

Multilocation trial of clite cloves

Multitocation trial of elite cinhamon

Vegetative propagation in nutmeg
and clove

Drip irrigation in clove & nutmeg

Biofertilizer trial in clove & nutmeg

COATARDER

Germplasm collection, mazintenance
and tvaluation

Solan
Pottangi &
Jagtial

Pottengi
Jag’cial &
Solen

Pottangi &
Solan

Pcttangi
Jagtial
Guntur &
Solan

Solan

Yercaud
Pechiparai
Ambalavayal &
Thadiyankudisai

Yercaud
Pechiparai &
Ambalavayal

Yercaud
hmbalavayal
Thadiyankudisei &
Pechiparai

Yercaud
Thadiyankudisei &
Pechiparai

Yercaud

Yercaud

Jobner
Jagudan
Guntur
Coimbatore
Hisar & Dholi
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Initial cvaluation triel

Multilccetion trials

MLT-1989 Series I
MLT-1993 Series II

Mutation breeding in coriender
to evelve verieties with earliness
and resistance to discasc

Studies on wilt disease
management of coriander

Response of coriander to weed management

Quelity eveluation

CUMIN

Germplasm collection, description
evaluation and screening against disedses

Initial evaluation trial
Multilocation varietal trial

MLT 1989 Serics 1

Mutation studies and hytridisation

programmes in cumin

Evolving control measures against
wilt disease including crop rotaticn

Quality eveluation in cumin

FENNEL

‘Germplasm collection, description

evaluation and screening 2gainst
diseases

Initial evaluation triel

Jagudan
Guntur
Coimbatore
Hisar & Dholi

Jobner
Jagudan
Coimbsatore
Guntur

Hisar & Dholi
Jebner &
Coimbetore
Coimbetore

Jobner

Jobner

Jobner &
Jagudan

Jagudan
Jobner
Jagudan &
Hisar

Jagudan

Jobnet

Jobnher

Jobner &
Jagudan

Jagudan
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9.3 Multilecation trial Jagudan
MLT - 198% series I Jobner &
Hisar

9.«  Mutaticn studies and crossing-

programmes in fernel Jaguden
9.5 Kesponsc of fennel to weed management Jobner &
Hisar
9.6 Quclity ovaluation studies Jobner

0. FENUGREEK

10.1 Gerwmplasm coliection, maintenance,” Jobner
evaluaticn and screening ageinst Jagudan
visesses Coimbatore &

Guntur

10.2 Multileretion varietal trials

- Series 1 Guntur

1) LT q%an
by MLT 1853 - Saries II Coimbatore
Jobner
Jagudan &
Hisar
16.3 :vc}viﬂf variatics resistant te Jagudan &
l cwidery miicew thicugh mutation Jobner
bY“”J*ﬂ‘ srd ritossing programme
CLOSER PACUECTS
1. Manuriel experiments on black pepper
arg or2canut Sirsi
2., _chi wriat for the control of slow:
wilt disease of black pepper Panniyur

3. Effece of rertilizer and seed rate
e yield of fenugreek Jobner

4, Resporse of fenugreek to weed management. Jobner

s. Zrolving centrol measures against wilt Jobner &
disecese including crop rotation Jagudan

6. Stuctwes on the control of root rot of
fenigreek with the use of soil Coimbatore

amcadments, antegonistic fungi and
drenciring of fungicides
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7. Fungicidal trial on grain mould control

in cerisnder Coimbatore
8. MLT (19¢1) series IV on black pepper Mudigere

CYT of coriander Jobner

CYT of fenugreek Jobner

Discipline/crop wise distribution of technical programme of AICRPS in 1993

e,

Crops Crop Crop Quality Crop Totél
improvement production evaluation protection Projects

Black pepper 3 1 - 4 8
Cardamom 3 2 - 1 6
Lerge Cérdamom 2 - - 1 3
Ginger 4 1 1 1 7
Turmeric 4 - 1 - 5
Coriander 4 1 1 1 7
Cumin 4 - 1 1 6
Fennel 4 1 1 - 6
Fenugreek 3 1 - 1 5
Tree Spices 4 2 - - 6

S R P R T S W G S e e T R R A P R O T SE TR OB G E R T WL D T TR G D I R e S R G G P S TP A R T D SR T D R RS TR R R A G S WD D M AP G W SR WD 4D W A

Total projects 35 9 5 10 59
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BLACK PEPPER

Germplesm collection, descripticn and evaluaticn
(Panniyur, Chintapalli, Sirsi & Yercaud)

Seventy five culiiveted enc 120 wild types were collected
and mairteined et Pepper Rescarch Station, Parniyur.  The entire
wild germplasm were later trensferred to RAR‘S, Ambalavayal (1992)
considering the severe drought condition et Panniyw ceutre. The
yield, yield contributing characters and incidence of pests and
discases in the 66 accessions (cultivated types) were observed et
Panniyur Centre. The TMB IV recorded maximum yield of 10.92 kg
green berries/vine followed by Karimunde III (6.53 kg) and
Kelluvally IV (4.65 kg) during 1993-94. The pooled data over the
years indicated superiority of cultures viz., Kerimunda I,
Karimunda III, PRS é2 and Sullia (PRS 49) with respect to yield.
The cultiver TMB VI (PRS 56) consistantly giving heaviest and bold
berries could be used in the btreeding progremme.

The Chintapelli centre holds 27 cultivated and 1¢ wild
accessions of pepper germplasm. In the eveluation of yield and
yield atiributes of 9 cultivated tybes (1992-93), Panniyur-i
recorded significantly higher yield (3.55 kg fresh berries/vine)
followed by Keiluvally (3.01 kg fresh _berries‘/vine). hmong the
wild germplasm cvaluated Madem hcc. No.S recerded maximum yicld
{2.150 kg/vine).

At Sirsi 50 cultivated and 15 wild accessions are being
meaintained. Yercaud centre maintained 99 cultivated and 3 wild.
accessiens.

Multilocetional trials (MLTs)

Multilocation triel of promising cultures
(MLT 1684 - Series I)
(Panniyur & Chin’capal]i)

The trial eims to cveluate the performance of promising
cultures viz., Cultures-54, 211, 23S, 331, 406, 1171, 1199
(selections from the breeding programmes at Panniyur) along with
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Panniyur-1 end Karimunda as checks. ks recerded in previous
years, cultures 235, 331 and 54 ranked the first three pesitions, in
terms of yield (greem terries) at Panniyur centirc.

ht Chintepalli, the trizl laid out in 1986 with nine
vorietiecs (with border rows of Panniyur-1 end Kottarnadan) trailed
~en silver-_cak standards continued and meaintained as germplasm
trial.

tultilocation tiiel of pepger cultivers
(MLT 1284 - Series II)
(Panniyur & Chintapalli)

The trial-laid cut ot Penniyur in 1984 with 9 cultivers
viz., Neelamundi, Kalluvelly, Aimpirian, Kottanadan, Narayzkodi,
Kuthiravally, "hrakulzmunde  with Panniyur-1 and Kerimunda as
checks. hAmeng the 9 cultivers Kalluvelly stood ffrst with 2.58 kg
green  beries/vine followed by Kuthiravally (1.96 kg) and
Neelemundi (1.78 kg). There was large varietion in cultivars and

hence it is not pessible tc ascertzin whether these differences were
genetic.

The trial at Chintapalld i$ converted as germplasm triel.

Multilocetion trial (MLT 1987-Series III)
(Panniyur, Sirsi & Chintepalli)

Tc compare the performence of .relessed varieties a trial
of promising cultures was laid out in 1990 at Panniyur with the
cultures 141, 239, 331, 1588, 5128 (from KAU) end KS-14, KS-27,
KS-88 (from NRCS) along with Karimundz and Peanniyur-1 as checks.
The vines have starved yielding. hrmong the verieties KS-14
reccrded highest yield.

The trisl laid out at Sirsi in 1991-92 with eleven cultures
viz., KS-14, KS-27,.'Cultures 141, 239, 331, 812, 856, Panniyur-1,
Karimalligesers and Uddarkare and are under evaluetion
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ht Chintapalli, the trial was laid out in 1993-94 with Acc.
2426, 2445, KS-14, KS-27, Otteplackal, Panniyur-1, Penniyur-2,
Panniyur-3, Panniyur-4, Pournami, Panchami, Kottanedan &

Rimpiriyen.

Multilccation trial (MLT 1991-Series IV)
(Mudigere, Panniyur, Pampadumpara, Yerceud & hmbalavayel)

A new MLT, with the cbjective to evaluate the performance
of released varicties of pepper, at different lccations with
promising sclections laid out in 1992-93 at Panniyur, Mudigere,
Pampedumpara, Yerceud end Ambelavayal with 14 varieties/cultures
viz., Sreckara, Subhakara, Panchami, Ottaplackal, Kottanadan (hcc.
2426), Kottanadan (hcc. 2445), Panniyur-1, Panniyur-2, Panniyur-3,
Panniyur-4, Cul. 1558, Cul. 5128, Panniyur-5 and Karimunda as
control. The vines are coming up well. The observation cn the
percentage of establishment of vine, plant height ectc. were
recorded. Mudigere centre has clesed the trisl for went of
adequate funds.

Interverictal hybridisation to evolve high yielding varicties
(Panniyur)

At Panniyur, cbcut 8000 open pollineted and hytrid
progenies were cvaluated till this year. At present, 795 progenies
ere maintained age veries from one to ten years. Based con the
performance of past four years, cultures 1558, 5128, 5186, 5308,
5834, 5381, 4834, 6367, 5293, and 4032 are identified as prcmising.
Variation in yield is observed in almost all thé above mentioned
cultures over the years, however culturé 5293 gave consistantly
higher yields. During the current yecar (1993:94) cultures 5834,
6766 and 6988 are the top yielders, out of which Culture 5834
yiclded atove 2 kg dry pepper.

Irrigation-cum-fertilizer requirements on pepper and arecanut mixed
cropping system
(Panniyur and Sirsi)

The irrigation-cum-fertilizer experiment laid out in 1988 at
Panniyur in split plot design using Panniyur-1 and Karimunda
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varicties with three levels of irrigation (Nec irrigation, irrigation @
IW/CPE ratio 0.125, 0.250) with main plot, and three levels of
fertilizers (No fertilizers, NPK @ 5(?:50:150, 75:75:225 g/vine) as
subplct treatmeénts. ' Durihg 1991-92 and 1992-93, irrigation at
IW/CPE retio of 0.25 recorded maxmum number of spikes. During
the period under report,’ no s1gn1‘F’icant influence for irrigstion end
fertilizer level was noticed. Cultivar Kerimunde produced
sign'h;icant]y higher numter cof spikes (765) than Panniyur-1 (343)
during 1993-94.

The experiment was laid ouvt with two varieties of pepper
(Karimalligessara and Panniyur-1) ot Sirsi (1991-92) using_arecanut
palm as standard to trail pepper in a split plot design with three
levels of irrigation (IW/CPE ratio € 1.0, 0.66, 0.33) and three
levels of fertilizer (control, NPK @ 50:20:70, 100:40:140, 150:60:210

g/vine"1 year'1). The recommended dose of fertilizers and
irrigation were given uniformly to all the treatments. Both the
verieties ere coming up well. However, Panniyur-1 vines are

growing vigorously thean Kanma]hgessara Treatments will be super
imposed during the ensuing scason.

Phytophthora foct rot:{quick wilt) and nematode disease menagement
in black pepper

(Panniyur, Sirsi & Chintapalli)

Studies were cerried out &t Panniyur with newer fungicides
(9 treatments) for management of wilt disease. The treetments; were
applied thrice, first just before” thé onset of monscon, second
during the third week of July, third in the second week of
September., The cobservations viz., defolistion, foliar yellowing and
death of vines showed significent difference at Panniyur (Table 1).
Minimum . defoliation was noticed in the treatment receiving all
cultural practices + 1 ko neemcake/vine + 3g 2.i. Phorate/vine + 1%
Bordeaux mixture + twe drenching with 0.2% copper oxychloride.

At Sirsi, the trial was laid out with 8 treaztments for the
third yeer and treatments imposed as per the schedule. The
disease incidence was lowest (10%) when compared to control (50%
disease incidence) in the experiment consisting of. follewing cultural
practices combined "with application of one kg neem, cake per vine,
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3g a.i. Phcrate per vine, spraying (€ 3 litre/vine) and drenching
(6 5 1/vinc) bordeaux mixture, pasting of 10% bordecaux paste up te
onec meter height from coller region before onset of monsocn,
followed by spraying & drenching of Ridomil MZ-72 W.P. (100 ppm)
during sccond week of September.

The trisl initiated at Chintapalli centre in 1990 with 8
treatments showed the least disecase incidence of foliar yellowing
and defoliation in the treatments - adopting cultural practices + lkg
neem cake + 3¢ a.i. Phorate (soil epplication) + Bordeaux mixture
spray followed by secend round spraying of Akomin as best.

Biological control of foot rot of black pepper-
(Sirsi, Penniyur & Chintepalli)

Studﬁes using bwcontrqh agents egainst Phjtophthora capsici
was conducted in pot ‘culture at Sirsi, Peanniyur and Chintapalli
centres: ' - hntagonistic orgenism like Trichoderma harzianum, T.
virihé,’b' Lactesesia  arvatis, B. subtilis wére used ’égainst
Phytophthora ceapsici. Studies et Sirsi and Chmtapalh indiceted
the beneficicl effect of using biocontrol agents 'in checking the
incidence of Phytophthors capsici.

Field triel for control of slow wilt discase of pepper
(Panniyur)

hn experiment to identify suitable . chemicals and soil
emehdments for the management of slow decline ‘(slow wilt] of
pepper 1is progressing in the farmers' fields at Panniyur centre
since 1987. The treestments .were applied in twe rounds, the first
during first week of June and next during the last week of
September. Treatment effect were found significent. The combined
appﬁcaéion of neem ceke with nematicide and fungicide was found
cffective in menaging the disease (Table 2).
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Table 2 Incidence cf slow decline (slow wilt) disease of pepper

at Panniyur 1993

S1. ’Treatmcnts Meen infection

No. (%)

1. -hpplicetien of Thimet % 3g a.7.
per vine 6.24

2. PRevistin 0.1% 10.97

3. Cepper oxychloride 0.3% 9.68

4, T1 + T2 10.22

5. T1+ 13 6.33

6. T1 4+ T2 + T3 4.83

7. hpplication of Neemcake @ 2kg/vine- £.30

8. hkpplication of T14T24T3+77 3.35

$. Controel 12.14
C.b. @ 5% 3.63

1.8 Management of foot-rot (Phytophthora) in pepper

a) Observetional trial for the control of foot-rot of pepper in farmers'

field
(Penniyur)

The experiment was iafd out in 1587 in two locetions® by
Penniyur centre. The treatments ere pre-monscon  pasting,
sprayhing and drenching w%th bordeaux mixture and application of
lime aend necemcake. Second end third spreying with Berdeaux
mixture during last week of July and September respectively. The
besults showed that significant difference between treatments in
respect of leef infection end yield in both locations, wherein
treatment effects were found significant for branch infection in one
lecation (Table 3). In general, combined applicetion of fungicides
with soil amendments were effective in checking infection, and
increasing the "yield of vine.
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Studies on the control of nursery discases / ‘solarisation studigs for
¢he éontrol of plent discases - Management of Phytophthbrs, foot rot
discase

{S4rsi & Penniyur)

The trial was daid out at Sirsi under three lightu mtensmp(s
(7.1 Kilux - high, 5.6 K.Lu¥ -.medium, 0.7 K.Lux - low with 8
treatments  viz., B};rdeaux’ “fixture spraying,. Foltaf spraying,
Bordeeux mixture s/pr,ayingL drenchmg, Folta%‘ §pmay1'ng +
drenching, Kavach spr‘aymgb Chestnut ‘tcmpound drenchmg, Kavach
spraying + drenching. P(ep’per fctftt’mg planted “in* medium light
intensity showed vfgchUS growth Spraying and drem:hmg of
difcltan {(0%1%) réearad the ‘reortslity . of seedlings (33. 33%) as
compared to 76.66% in control under medium light intensity.

Ahn experin’iedt to fing": 'féff‘i;:‘ﬁent contro} measures for the
management of pw‘ser‘hgﬂsease of pepper, started in Pannjyur cantre
in 1987-88 was mecdified, in  1991-92 by ..additicn o certain
treatments. The trial¥wassladd odt ™in three light intensities. The
trefi:rrents effect were found significant under high shade, spraying
and *drenchmg of Vahdacm (0.2%) wés cffective and was on par
with the treatment mvmv“inghsevray%ng anq,f,kdrenchmg with Difolitan
0.1%.  Howecyer; mmmum infection wes noticed When vines “were
treated with,. Vahdacin (0.2%) under medium shade. In ~gencfal,

infecticn was low urtder iow shade.

Survey for insect pest of black pepper in high altitudes/chemical
control of insect pests
(Mudigere)

The survey was conducted at Chickmagelur, Hessan, Coorg &
Shimoga districts for pepper pests. A1l pests encountered were
minor and thercfore loss appeared insignificant.
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Manurial expeériment in black pepper/arecanut
(Sirsi)

The experiment was conducted for three years (1990-91 to
1992-93), in farmers' garden 2t~Sirsi using Pann?yur-lzpepper; vines
trained on local Arecanut- pelms with following 5 treztments.

T4 - Control (No,. fertilizers)
T, - Recommended. fertilizer dose, (RFD) for main crop
. _reccmmended fertilizer dose For inter crop,
T3 - 75% of recommended dose for main-crop + 1‘n’cer crop
: T4 - 50% 1cflRFD for main inter crop-
Tg - 75% of RFD for main crop:and.50% of RFD for intercrop

The fertilizers were applied twice i.e., first on the onsect

‘of monsoon (May) and second :dose‘ at the end of Monsoon (Sept.) as
dqual” dases, Thc y1e1d of arecenut and black pepper during -=l}
‘t‘he ‘threg years d1ffered significantly r.among the treztments’ (Table
4).' The_three years data indidsted rthat apphcahon of NPK © 200
80 :. 280 .gm for both arecenut 'snd pepper increased the yweld.

The met:return -of Rs.38,000/ha-was. obtained due to incrgese in crop
‘yield.

Table 4 Fresh yield of Arecanut and -Pepper (kg/paim/vine)

Arecanut B]ack Pep per
Treatments | cecccemmam e r e ccccecccccee cccccerrmrecd et ne—ea

1990-911991-921992-63 Mean 1990~ 911991 921992 -93 Mean

, T4 Control 6106 7.06 8.09_ 7.08 0.470 _0.45C 0.500 0.473
T, 200:80:280g 17.430 12.25 15.13 14.94 1.820 1.743-°2.050 1.87
T3 150:60:200g 12.040 11.69 12.68 12.14 1.060 1.005 1.425 1.163
T, 100:40:140g 10.330 10.87 10.78 10.66 0.670 0.685 0.950‘ ,01.768
T5 125:50:1859 11.080 8.16 10.48 9.91 (.890 0.?71 0.925 0.895

SEM & .48 1.12  0.93 0.0/ 0.06 0.2
CD 5% 1.48 3.44 2.86 0.02 0.18 0.37




2.1

CARDAMOM

Germplasm collection, description and evaluation
(Mudigere & Pampadumpara)

At Mudigere, cut of 245 collections maintained, 195
collecticns were cvaluated and 50 accessicns planted in 1990. The
yield and yield attributes cf 195 ccllections (1991-94) in the pooled
analysis shcwed high degree of veriability for merphological
charactcrs and yield attributes. Estimated yield varied from 240 to
636 kg/ha and the top ranking entries have been listed in Tatle 5.
The CL-692 was top most, followed Lty P-20 and CL-683. The
CL-802 and CL-683 have recorded higher value for most of the
yield and yield attributes. They are ecarmarked for using in
breeding programme.

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

germplasm collections (Pooled dzte 1991-94)

i

e

hverage Estimated

green dry capsule
Entry yield/ yield High value for yield attributes
clump (ka/ha)
(gm)
CL-692 824’ 636 Panicle length, No. of capsules/clump
P-20 721 556 Pscudostem height, Panicles +
No. of cepsules/clump
CL-683 467 360 Panicle length, Nodes/panicle +
No. of capsules/clump+weight/
green capsule
P-10 452 349 Nc. of capsules/clump
CL-722 434 335 Nc. of capsules/clump
EB 1271-4 427 329 Panicle length, Nodes/panicle
P-15 415 320 Panicle length, Nodes/panicle
EB-1277-7 365 281 No. of capsules/clump
P3A 345 266 Ne. cf capsules/clump

_RC(pb) 321 248 No. of cepsules/clump



: 33 ¢

CL-802 319 246 Pscudostem height, Panicles/

P-11

clump, Panicie lencth
Nodes/panicle + weight/green
capsule

31 240. No. of capsules/cluinp

2.2

The regressica coefficient and yield coniributing characters
(mean value of three years observetions) indicated thet excluding
capsules/cluma, it is difficult to advence yield thwrough selection of
any charactg‘rs or a combinaticn of cnaracters since the coefficient

of determination are less than 80 ber cent. The results cell for o

A} . ot [ : > o = . s
more carcful stucdy of other yicld attributes of importance in
cerdamom.

The evaluation of germplasm ccllections at Pampadumpara
(72 cultivated and 15 wild types) showed that eaccessions PS-21,
PS-22 éend Clone-57 are continus to give bold capsules.

Multilocation trisls on cardamam

2) MLT series II - 1988
(Mudigere end Pampadurparg)

At Mudigere, the MLT scoies-J, (1988) with 10 promising
entries weére relaid out in 1980. The clones differed’ significently
with respect to pseudosiem height, suckers/clump, bam‘cle length
and yield/ clump. The yield. leve! was low beceuse. of the flood

-which damaged . tihe plents in  1691-92, However, from the

pre]iminary”data obtained, so¥.800 gave meximum yield (146g) which
wes significaptly . higher then 211 other clones. Censidering the

performance over the yoors (1991-94), sel.112, sei.800, M-1 and

CL-683 are considcred promising. Sel.112 was iow in suckering
ability, S$¢1.820 was betier then M-1 <n vield but M-1 was good in
suckers/ciump end panicle {angih. For (C1-583, mean weight .and
volume for 100 capsule wc e Hicher (G.87g/163 cc).' Similarly the
capsule are belder in size fer CL-683 and SKP-14. The MLT with
full veplication will be laid out during ine current year (1994-95)
at Pampadumparsa.
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b) MLT Series-III 1991 with Mysore type
(Mudrigere, NRCS C]_S-hppangala, ICRI RS-Seklespur oand ICRI-
Myladumpara)

The MLT Series-IIT {1991) with Mysore type censisting of
five entries viz., SKP-51 (Saklespur), MCC-12, MCC-21, MCC-85
(ICRI Myladumpara) and ¥MCC-61 (Myladumpera) as contrcl, was leid
cut at ICRI Myladumpaére during 1¢21, at Mudigere, ICRS RS -
Saklespur and NRCS-Appengala  curing 1992  (with  additional
controls).  Replenting was done at ICRI RS Saklespur during 1993
due to wind damage. OCbservations on biometrical characters were
recorded. Results indicated thac MCC-61 is superior with regard to
number cof tillar per -clump and MCC,12 with characters viz.,
vegezative buds per clump and Teaf arca.

c) MLT Series-III 1951 with Malabar types
(Mudigere, NRCS, CRS-Appangaia, ICRI, ]S-Saklespur and
Thadiyankudisai)

hs per the XI AICRPS Workshep's decision, the MLT-III
(1991) with Malabar types comsisting of 13 entries were laid out
during 1952 at Mudiocre, ICRI  RS-Saklespur and NRCS CRS-
hppangalé.  The morphciogicel daie were recorded. The damaged
plents were replanted in Jupe 1993 at Saklespur.

2.3 Hybridization and selection in cardamem
(Mudigere)

The studies were initieted in 1989. The $cedling progenies
were eveluated. Positive significant correlatibn was observed
between yield end ail the cheracters studied. In general it may
be tentatively ccncluded that charecters like pseudostem héight and
suckers/ciump can be used for culling out inferior ones.

2.4 Manurial experiments (NPK trials)
(Mudigerc, Pampadumpara)

The experirent” was 1aid out at Mudigere (1987) with
uniform mcnoclonal Mudigerc-1, te study the response of NPK on
yield of cerdamom under uniform coir mat shade. The treatments
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(27 treatment combinations of NPK) were imposed during 1988 end
the crop started yielding frem 1989 onwerds. The date indiceted
significent response for N end P on the sucker and panicle
producticn but not with K levels. In the case of cepsule yield,
response cf N, P and K was significant and the response to
fertilizers, was more promising tc high levels of fertilizers. The
interacticns between N, P and K were however, not significent.
The fertilizer level of 100:100:200 kg NPK/hza gave the highest
yield (315 kg/ha).

The Xth AICRPS Workshop suggested to start new NPK trials
with & trecatments at Mudigere and Pampadumpera. Accordingly the
trial wes laid out at Mudigere with graded levels of fertilizers
under natural snade using varicty Mudigere-1. At Pampadumpera,
the experiment was laid out with seedlings and observetions were
mede on biometric characters and yield. Statistical analysis
showed that there was no significant difference among the
treatments. The trial «will be relaid out during 1994-95 at
Pampadumpare using clones of PV-1 2s suggested by XIIth Workshcp.

2.5 Micronutrient requirement studies
(Mudigere and Pampadumpera)

The experiment wes relaid out at Mudigere during 1992
using  Mudigere-1 suckers with seven treatments and  four
repiications ian an RBD. In the treatment (micronutrients-Boron and
Molybdenum) were zpplied one month before panicle initiation. The

crop stand is satisfactory. This trial was elso leid out in 1994 at
Pampadumpara cenwre.

2.6 Pest management in cardamom

a) Screening of cardemrom germplasm for shoot beorer
(Mudigere 1991)

So far 200 accessions, in the cerdamom germplasm
collections, were screened for shoot borer damage, out of which 10

-entries recorded zero damage and four entries less than 5 per cent
damage.
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Culturalsénd chemical contrcl .of thrips and:icap'sile “borer
(Mudigeresand ‘Pampedumpars).

‘31;?!

Experiment weas conducted at Mudigere (1992"8 1993) to
'study: the «effectrof thirashing clone and thf‘ashmg lecmbined  with
“indécticidal” sprays (CCns1st1no ofF 10 treatments 1n’“**3j:'rephcat1ons)

NIRRT

for control  of thmps."”‘lnsechmda] spraying was done with
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sudggesting ‘the 13tter as bettér and” economical.

Estima_tion of loss due to cardamom shoot borer
(Mudigere' 1991)

Studiés on the' incidence of shoct ‘borer (in 211 the three
types of" carda_rﬁ’m viz., Mysore, Malabar end Vaz'hukka)} on yield,
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sucker and penicle production revealed significant yield reduction
in damaged shoots. Hewever, there was no difference between
healthy and damaged shcots with regerd to preduction of new
suckers wnd paricles.

Effect of neem and pongemie cake epplication or thrips control
(Mudigere)

Prelimincry studies on the cffect of neem, pongamia oil
cekes 1in comparisén with insecticides, for their usefulness in
controlling thrips and capsules borer, revealed non-significant
difference between oil cakes and insecticides. Neem ceke applied
clump observed numerically lower thrips damege’ but next only tc

Mcnocrotophos. However, there was no statisticel difference
tetween the two.

<

Bic~ccology of natural eremies of major pests of cardamonm
(Mudigere)

Documentation of natural enemies of 'cardamcm thrips and

shcet and  capsule’ berer initiated in 1992 is under” progress &t
Mudigere.

Scréem‘ng for katte discese resistance, cevolving control measures
against clump rct
(Mudigere)

Suspected  katte tolerant/escape clumps have been marked
and Yare “under scrutiny and cvaluaticn.

Nursery disease control in cerdamom
2) Clonal control of leaf spot in cérdeamem nursery
B) Bioclogical control of dawping off diseese of cardamom

c) Nematodé disecase management in nursery

The experiment will be taken up. during 1994-95 at
tudigere.



3.1

LARGE CARDAMOM

Germplesm collecticn, description end cveluaticn
(Cenctek)

Thirty four germplasm collections in Large Cekrdamom are
rairtained and cevalusted at the Centre.

Identifying toleremt types tc the two virus diseases and evelving
control measures
(Cangtek)

The commerciel cultivars/vericties viz., Gelsey, ARamsey,
Ramle and Sewney plented (500 seedlings cach) in 1688 &t ICAR
Farm, Tadcng were evaluated. The seedlings were screened against
the two virus diseases viz., "Fcorkey" and Chirkey under ﬁeture}.
conditions. The discese incidence and the number cof ¢lumps
affected in each yeer (1988-93) ere presented in Table 6. In 1993
cut of thc 350 clump cf CGolsey seven clumps were effected with
Chirkey and 8 with Focrkey. In Remsey cut cf 85 clumps 10
clumps were affected with Chirkey and 6 with Fcorkey. In Sawrey
out of 348 clumps 60 werc offected with Chirkey and 38 with
Fcorkey. In Remla cut of 390 clumps 46 were effected with
Chirkey end 33 with Foorkey. In general an increase in the
incidence of both the discases are cbserved. Among the verieties
Celsey mey te preferred to grow in erndemic areas.

. . . e ¢
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4.1

4.2

4.3

GINGER

Germplasm. collection, description end eveluation
(Pottangi & Sclan)

ht Pottangi, cut of the 147 accessions collected so far, 140
were cvaluated. During 1993-94 hc.NG.20-17 was the top yielder
(8.025 kg/3m?). "The 132 collection made ot Solan centre were
evaluated, and meximum yield was obtzined with BDJR-1267 (4.90
kg/aM2 plot).

Hundred and thirty two germplasm accessions were screened
against rhizome rot at Solen. The incidence of rhizome rot veried
from 4 to 32%.

Initial evaluation trial (IET)
(Pottangi & Solan)

, Sixteen promising entries were evelusted under IET at
Pottangi.” Highest fresh rhizeme yield was obtained from V1E8-2
(21.70 t/ha) followed by V1S1-8 (21.05 t/ha) in the secend year of
the trial.

On the basis of the performance of germplasm cveluation,
14 top yielding collections at Sclan were cevaluated in IET. None
gave ’sighific'ant,;:difference for yield. However, SG-710, SKR and
W. Local .were éoinparative]y high yielders.

Comparative yield trial (CYT)
{(Pottangi & Solan)

Six cultures were cveluated in the CYT at Pottangi.
Highest fresh rhizome yield was recorded in V1E8-2 (15.65 t/ha)
followed by Jugijan (14.20 t/ha).

At Solen six collections were studied under CYT. None
recorded significant difference for yield. Howcver SG-696 and SG-
683 showed compoaratively higher yicld.
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4.4 Multilecation trigl (MLT Series-III 1991)
(Pottangi & Solan)

Ten promising cultures were, evaluated in the MLT 1991
Series-III for the third year at Pottangi. Maximum fresh yields

were recorded in SG-574 followed by V1S1-7 (Table 7).

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

S1. Cultivers 1991-92 1992-93 1993-94 Mean Projected
No. yield , (t/ha)
(kg/3M%)
1. Suravi 1.743 4,945  7.357  4.68 1.7
2. V5,7 1.966  6.135  9.212  5.77 14.4
3. V,E,-8 2.306  4.84T  8.972  5.25 13.1
R 1.735  8.054  7.282  5.69  14.2
5.  Suprabha 1.638  6.430  6.456  4.80 2.1
6. S-547 2.235  9.382  7.638  6.42 16.0
7. Meren 1.491  5.890  6.109  4.50 1.2
8. Rajgarh local 2.0246  7.010  7.606  5.68 14.2
9.. $-666 2.305  6.248  7.752  5.44 13.6
10. S-646 3.113  5.078  7.998  5.40 13.5
O3t 57 NSNS N3

The MLT 1991 was continued 2t Solan with 10 entries. The
entrics from Scolan centre showed - comparatively high yield than
Maran and other varicties from Pottangi.

4.5 NPK trial in ginger
(Pottangi)

The NPK trial -was conducted for the 4th year in a RBD
with six treatments. It was found from the pooled data that
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application of Nioss P’IOO’ Kigo kg/ha recorded highest yield (14.35

t/ha) followed by Nog Peg Keg kg/he (13.34 t/ha). Maximum
benefit'wes cbtained by these treatments.

4.6 Evolving control meesures (including seced treatment) against rhizome

rot discese (Solan)

This triel was sterted in 1987 to cvealuate the cffect cf
seed treatment with five different fungicides and their combinations
(9 treatments) plus Phorate as soil application in reducing the
incidence of rhizome rot. Seed rhizomes were treated with
fungicide as pre-sowing sced dip treatment for 60 min., Phorate
was applied to soil € 10 kg he'1 et the time of bed preparation.
The data presented in Table 8 confirmed that ginger seed treatment
before sowing in a cembination of Indofil M-45 (0,25%) and Bavistin
(0.1%) plus Phorate as scil application (10 kg ha‘1) was the best
and supericr over other treatments in managing rhizome rot.

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

Treatment Conc. Germination Discase Yield 2
(%) incidence  (kg/3M%)
(%)

Bavistin (0.1%) 84.0 11.0 5.55
Indofil M-~-45 (0.25%) 84.6 12.0 4.7%
Indofil M-45 (G.25%) 84.3 5.3 6.00

+
Bavistin (G.1%)
Blitox-50 (G.3%) 73.6 14.3 4,47
Captan (0.25%) 91.6 8.0 5.50
Ridemil MZ (0.4%) 72.3 12.6 5.40
Phorate (10kg ha™')71.6 13.3 3.50
Phorate (10kg ha-1)

+ +
Indofil M-45 (0.25%) 89.0 2.3 6.50

+ +
Bavistin (G.1%)
Centrol 62.3 20.0 3.40
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4.7 Evaluation of germplasm for quality cheracters
(Sclan)

Thirty collections of ginger were analysed for different
quality ' characters. The cessentiel oil, olecresin and dry matter
acntent  were maximum in SG-673 (2.5%), SG-675 (8.9%) and
Bheisnshi (22.0 %) respectively.
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Cermplasw collection, cescripticn end eveluaticn
(Pettenoi, Sclen & Jectial}

ht Pottenci, cut of 187 accessicns, 162 were evalueted.
These irclude 143 types of Curcume lerge, 17 of C. arcmatica ard
three cf _(_I_ El"_‘;.d.i Curing the yeer 1993, Rome geve the highest
yiclte {14 kg/'3rr‘), ameng C. longe, FMaridaguce (7.88 kg/3m2) emeong
€. ercretice end CAR-3 (12.73 kg/rrz) emerg C. emece.

kt Sclar cut cf 18 ccllections meaintained cbservatiens cn
vericus cheracters were reccrded end studicd thc perfcrmence cf
1€4  ccliceticers. The promising ccllectiens werc idertificd with
rcspect to differert cherecters studied.

The gerrplesm cellecticn 2t Jegtiel wes increased te 1€E.
The cellectiens cvelueted showed wide verietion fer grcwth and

cther cherecters.

initiel evaiveticn triel (IET)
(Pcttengi, Sclen € Jactiel)

fifteer cech cf p'rcn’ising entries c¢f lcrng duraticn types
(meturity rperiecd worc then 20C deys) and shert duraticn arcup
(less thzr 200 dezys) were screencd @t Pcttangi shcwed significant
yicld difference. Sigrificently highest fresh rhizeme yield wes
ckservec repcetcdly by PTS-42 (27.4¢ t/na) fcllowed Lty PTS-22
(2£.63 t/ha) durinc the current ycer under the lerg curatier creup
and PTS-15 (16.27 t/he) under shert duratior grcup.

Fifteen high yielding ccllecticns werc shert listed frem the
cermplesm (1692) ¢rd were tested urder IET in 1993 at Sclen. Twe
ccliecticns viz., Nendel Leocel and ST-77 significently out yielded
the check (ST-3).

kt Jdeetial, sever cech of lerc end shorl dureticn types end
irtermedicte types, were cvealueted fcr growth end yield charecters
tc identify hich yielding types suiteble fer MNerth Telercens zcre.
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During 1993 highest yield under 1long duretion was cobtained in
Ethemukkula (5.1 kg/3m2) followed by hrmoor end Duggirela (3.7
kg/3rr2). kmong intermediate tvpe CLI-217 (7.4 kg/3m2) follcwed
by CLI-380 (6.8 kg/3m%) end under short duretion type PCT-13 (4.2
kg/mz) fellowed by PCT-14 & PCT-10 (3.3 kg/3m2) were superior,

Comparative yield trial (CYT)
(Pcttangi & Solan)

Six promising cultivars (wilh Roma s check) werc leid out
under CYT at Pottangi. PTS-1¢ (13.84 t/ha) follcwed by PTS-62

(18.62 tshe) gave highest fresh rhizome yield during the period
under report.

The CYT laid .out ‘a2t Solan (1993), with six top yielding
coliections from IET, four ‘collections viz., S7-154, ST-831, ST-247
and ST-148 gave significantly higher yield of 6699 kg/ha, 7653

kg/ha, 7308 kg/ha, 6618 kg/ha respectively over the check ST-3
(4567 kg/ha).

Multilocation trial (MLT-1891 Series III)
(Poitangi, Solan, Jagtial & Guntur)

The MLT 1991 Series III with 13 high yielding cultivars
was siarted et Pcttangi and Solan during 1991-92. The three years
results ot Pottangi showed significence for yield in 211 the three
years. It is evident frcm the pocled dete (three years) presented

in Teble 9 that PTS-15 is premising which gave a préjected yield
of 23.28 t/ha.

Table 9 Yield performance of Turmeric under MLT* at Pottengi

S1. Cultivers 1961-92 1992-93 1983-94 Meen Projected

Ne. yield 2 yield
(kg/3m®) (t/he)

1. PTS-19 3.285 3.874 9.774 9.31 23.28

2. PTsS-38 8.158 9,486 6.226 9.1% 22.57

3. Arnoor 7.626 8.471 £.1CE 7.07 17.67



TS

10.
11.
12.

TC-2 7.456 8.613 8.3¢97 §.1¢ 20.3¢
BSR-1 7.288 8.194 ©.974 8.4¢ 21.21
PTS-¢ 6.801 ©.386 10.817 9.0C 22.50
REMA -6.£80 8.313 7.320 7.40 18.51
SURLMA 6.576 €.75C S.658 7.66 16.15
TC-4 6.17C ¢.881 7.772 7.9¢4 19.8¢
ST-51C 3.245 5.05C ¢.60¢ 6.00 15.0C
VK-70 2.320 3.9¢ 7.921 4.75 11.87
ST-365 2,149 4.032 7.638 4.61 11.82
Dugirele - 3.805 8.558 6.23 15.58
Dot 5% 1.680  3.484  2.457 2.5 6.3

*MLT Series IIT 1697

N
L]
(8]

At Sclan frcm the threc yeers pocled dete, none of the
varicties shcwed sigrificant difference for yield/plent cover the
check (ST-3). Hcwever, ST-51C, ST-365, PTS-¢, PTS-38, VK-70 and
ST-3 performed better than the check (Rome). This MLT is clesed
es per the decisicn cf AICRPS ¥erkshop (Trichur). '

At Jdegtiel, the MLT (1991) wes laid out with 12 cultures
for the secend yeer. CDuring 1993 the highest yield waes in
Buggirala (7.9 kg/3m) followed by PTS-1S (7.3 kg/3w2) and PTS-24
(€.87 kg/3m2). The new MLT will be leid out et Cuntur.

Cuality evaluetion of germplasm ccllection/verieties
(Sclen)

The samples of 64 ccllections of Turmeric (19%2-93) were
egnalysed for quelity eattritbutes. The highest amcunt of curcumin
was reccrded in PCT-14 (whole rhizemes) with a velue 5.67%
followed by PCT-13 (5.35%). The comperetive study revealed the
meximum curcumin in mether rhizemes end the secendery fingers:
accumuleted the 1lcwest emcurt of curcumin, Maximum olecresin
centent was found in PCT-13 (11.80%) fcllowed by PCT-14 (11.56)
enc ST-22C (10.8C%). ST-345 recorded the highest amcunt of
essentiel oil (€.13%) -while the dry metter yield wes meximum in
ST-365 (24.26%).
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TREE SPICES

Cermplesr collecticn, conservetich end cataleguing of Tree Spices -
Clove, Nutmeg & Cinnemen
(Yercaud & Pechiperai)

The survey urderteken by the Yerceud centre identified 13
clite cleve trees frer cleve grewing trects of Temil Madu.  The
selected clite lines werc multiplied ond sccedlings kept rcedy for
plantirg. In nutmeg, 15 elite Pigh yielding trees heve been
identified. Grefting wes edcpted “te cet the true pregenies for
further .evaluetion. Two cinremon cv. viz., Cipramon verum end

L. cassia ere meinteined et Yerceud.

The Pcchiperei centre ccllected 18 high yielding clove
accessions {11 types from NRCS Celicut erd seven types frem
Kenyakumeri district) and arc under observation. " In nutmeg four
clite types were collected from NRCS cre from Horticulture farm,
Courtellar 2rd seven' frem adjoining ﬂestatei,, Twelve high yiclding
desireble typc of cinnamon ere under” evalicticn which include nine
types from NRCS and remeaining collectad: from Kényskumari district.

Multilecetion tricl in Clcve
(Yercaud & Pechiperai)

An MLT with five elite selecticns with Kaller lecal es
check leid cut in 1992 (with eight plants per treetment) s
meinteined 2t Yercaud. The plents ere under vegetetive grewth
phese end observetion on growth pearameters viz., plent height,
nutbér cf tranches are reccrded at monthly intervals. The triel
with five elite lines laid out in 1961 at Pechiperai is meintained.
Observeticns on growth perfermance are continved.

Multilocation triel in Cinremen
(Yercaud, hAmtalevayel, Thadiyankudisai & Pechiparai)

The MLT with five elite lines in cinnemon leid out at 211
the fcur cerntres with 12 plants per treatmert during 1992 s
reinteined. The entries are under vegetetive phase, and growth
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peramcters viz., height, number cof branches eand leaves length,
stem girth ctc. are:recorded at monthly intervals.

Vegetative. prcpagation in Nutmeg & Clove
(Yercaud & Pechiparei)

The experiment using non-precured crthotrophic and semi
hard weod scions of nutmeg are. in progress at Yercaud. The root
stocks &t different stages of growth viz., epicctyl stage, two, four
and six leaved stages were used for grafting work. The percentage
of success is above 50% in two leaved stage. Seeds of clove &
nutmeg were sown and observations are progressing et Pechiperai
end preparation for the propagation trial is over. Experiment will
be taken up shortly.

Drip, irrigation in clove & nutmeg
(Yercaud)

Clove scedlings and: igrafts of nutmeg planted in July 1992
was installed with drip’ irrigaticn _.sysicrri" diring March. ,1993. The
treatments fired (for the pre-bearing age) wes imposed. as follows

Phase -:1.(prebearing age up to 8th year)

T, -  Dripping of 2 1t water/day/plent during dry months

T’Z - Dripping cf 4 1t weater/day/plent during dry months
Ty - Dripping of € 1t water/day/plant during dry menths
T4 - Dripping of 8 Wt watér/day/plent during dry months
T.5 - Preoviding 8 1t of water "by watering once in 2 week/plant

during dry months (control)

The treatment for Phese-II beering zge (after 8th yeer)

will be fixed based on the growth and response to the abeve drip
irrigation,
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The first yeer cobservetion on vegetative growth perameters
after instellation of drip system was recerded in cleve and nutmeg.
New flushes was ocbserved especielly in cleve and nutmeg.
Sprouting of new branches has been initiated.

Biofertilizer trial in trec spices - Cleve & Nutmeg
(Yercaud)

L biofertilizer trial with the fcllowing five treatments weas
l2id out in clove & nutmeg at Yercoud centre.

T, - Control (50 kg FYM + 5 kg Benemeal)

T, - 100 kg FYM + 400g N, 35Cg P and 1200g K per tree/ycer

Ty - T, + 50g in each of hzospirillum and Phosphobacteria

TQ - 75% cof T2 + 50g cach of hzospirillum and Phosphebecteria
.pe‘r tree per yeer

L 50% of T, + 80g cach of hzospirillum and Phosphobacteria

The cbservation on growth attributes of the respective
crops showed that treatment T with  biofertilizers viz.,
kzospirillum and Phosphobecteria gave maximum increase in stem
girth.
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CORIANDER

Germplesm collection, maintenance and cvaluaticn
(Jobner, Jzguden, Guntur, Coimbatore, Hisar & Dholi)

The Jobner centre mede 60 new ccllections during 1993-94.
The Centre also received one hundred end seventy five ccllection
{137 ‘indigencus eand 38 exotic) from other centres and -Project
Coordinator, thus making the total collecticn to 683 (578 indigenous
and 105 exotic). In the evaluation of 97 accessions, UD-118, UD-
158, UD-174 and UD-262 were better in yield compeared to both the
checks viz., RCr-41 and UD-20. Thirty three coriander germplasm
entries were screened at Jobner against stem gall discase caused by
Protomyces macrosporus. Screening was undertaken at farmers'

field but diseese did not appeer and hence dete was not be
recorded.  Out of 45 entries screened egainst rcot knot nematode
(M. incognita) in pots, variety UD-20 & UD-21 were found resistant
whercas others were found moderately resistant to  highly

susceptible.

Hundred and ten germplasm accessions were collected by
Guntur centre in collaboration with - NBPGR thus increesing the
coilection to 230 in coriander. The existing 120 actessions were
evaluated for vegetetive growth, yield end yield atiributes. Among
the accessions, Uppalapadu-2 gave the highest yield of 1050 kg/hd
follewed by P-2, ATP-77, UD-370 and ATP-120 which gave yield cf
1025, 1017, 975 and 976 kg/ha respectively.

The Coimbatore centre mede 243 new additions during 1993-
94 making the total accessions to 372. The entries in the IET and
CYT were screened under field conditions fer the incidence of wilt.
Lcc.S.496, 406 and 806 in IET end DH-20, DH-5 of CYT showed
lesser incidence of wilt.

The Jagudan centre holds a total of 518 (468 indigenous and
50 exotic) germplesm. collection. Based on genelic diversity 143
accessions  having variability wes identificd and maintained.
Thirteen new exotic entries were screened ageinst pewdery mildew
et Jagudan. .The dete revealed that PDI velue [per cent discase
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incidence) varied from 42 to 85 rer-cent. None of the entry was
found vesistant or tolerant to . powdery mildew.

The 30 existing co'lections "ere being meintained by the
Hiser centre.

Initial Evaiuation Trial
(Jagudan, Gutur, Hisar, Dheli & Ccimbatore)

The IET, witn 10 promising selections from gormplasm, wes
conducted ac Guntur with GS:dh3na as check.  Ameng the entries
RIP)) recorded significenty nygnus yiThd turimy WU,

Nine entries, selecica from germplasm, were tested for the
first year at Jaguden with Gujarat Coriander-2 es a check. The
yield diftfcreace were significant among the entries and entry JCo-58
gave masinum yieid (15.74 Q/ha)-

Eleven waries were iesied at Coimbatore in comparison with
Co-2 (check). Al entrics except line 745 registered the same
yield of Co-2 (203.3 ky/piot).

Nine cntries including 10cal check is under IET at Hisar.

Multilocalion trials
2) MLT 1989 Series I
(Jobner, Jagudan & Hisar)

The HMLT 198% Series-I with 13 entries viz., UD-435, UD-
436 (from Rejasihan), CS-695, €S5-287 and CS-335 (from Tamil
Nadu), JCo-81, JC0-126 and (C0-147 (from Gujerat), DH-5 & DH-26
(from Haryana), CS-45 and ATP-82 (from Andhra Pradesh) was laid
cut under irriacated concition a¢ Jobner along with local check ’Cr-
41. Obscervastions were recorces for morphological yield and yield
contributing characiers. The dets from the entries tested at Jobner
indicatea wide range of variability for &1l «characters studied
except umbels/piant and velatile oit content during the year 1992-
Y, DE-S torordet  merdtum PR oyl S 08T i, wrly
followed by RC-~-41 (7.9% Q/ia), UD-435 (7.84 Q/ha), DH-26 (7.55
Q/ha) and J.Co-147 (7.01 G/he). The mean performence of
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varieties evalusted (10 entries) over 1990-91 to 92-93 revealed
superiority of 2Cr-41 (8.59 Q/he), closely followed by DH-26 (8.06
Q/hz), DH-% (8.5 Q/ha), J.Co-147 (7.85 Q/he) and UD-435 (7.03

Q/he).

In the MLT 1989 Series-I, the pocled eanelysis of the
entries evaluated at Jegudan fer four years (1989-9C to 1992-93)
showed significant difference emong the centries for yield, tut ncne
of the entry gave significantly higher yield than the control.
Hewever, eniry J.Co-126 recoerded 12.11% increased yield (1324
kg/ha) than the control Guj. Cori-2 (1182 kg/ha).

The MLT 1982 Series-I with 13 entries from different
centres laid out at Hiser for four years (1989-90 to 92-93). On
the basis of eaverege yield of four years, DH-5 recorded the
highest yield of 21.3 (G/ha which was 35.7%7 increase over check
followed by UD-435 and GC-2. '

The 'State Varietal Trial' were conducted at two locations
viz., Digg-Tonk ard Borkhere-Kota under irrigated as well as
rainfed conditions by Jotner Centre. In the trial, conducted with
six entries, under irrigated condition, UD-1 recorded maximum grain
yield of 18.46 G/he, closely followed by UD-21 (15.95 Q/ha), UD-
435 (13.94' Q/ha) and local check (11.96 @/ha) while A’Cr-41
recerded the lowest yield (11.18 G/ha). Mean performance of
entries cvaluated over 1991-92 and 92-93 under irrigeted (ccnditibns
indicated the superior performance of UD-21 producing 11.98 (/ha
followed by UD-435 (9.68 Q/ha) while RCr-1 recorded lowest grain
yield of 8.27 G/ha. The trial comprised of seven entries under
rainfed conditions (limited moisture) including CS-6, CS-4 and\ CS-2
from Rajasthen. CS-6 produced maximum grain yield of 10.06 O/ha,
closely followed by CS-4 (9.10 G/ha), CS-2 (8.19 Q/he) end UD-2C
(7.4 Q/ha). In the mean performance cf over 1991-92 and ‘92-93,
CS-6 maintained the superiority producing 12.10 Q/he followed by
CS-2 (10.28 Q/ha), CS-4 (9.18 Q/he) and UD-436 (8.26 Q/ha) while
local check recorded lowest yield of 6.52 Q/ha.
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b) MLT 1993 - Series II
(Jagudan, Jdobner, Coimbetore, Guntur, Hiser & Bholi)

The: MLT-1993 series-II was Tlaid out at Jagudan with 11
entries viz., Co-462 and Co-94 (Tamil Nadu), ATP-77 2nd ATP-102
(Andhre Pradesh), DH-36 and DH-38 (Haryena), JCo-64 and JCo-123
(Cujerat), UD-446 and UD-447 (Rajasthan) along with JCo-1 as
check. The yield and yield contributing _cherecters recorded.
Entry JCo0-123 end Co0-964 gave significantly higher yield (16.53
Q/ha) which is 18.58% higher than the control.

In the MLT:, 11 entries were tested at Coimbatore. The
entries differed significently for yield potential and two entries

viz., Co-462 end Co-%4 heve proved to be on per with the check
Co-3 in their yield.

At Guntur, -in-the MLT with 11 ecntries, from different
Coordinzting Centres, ATP-77 recorded highest yield of 969 kg/ha

(during 1993-94), which is significantly superior over check
Sadhana (767 kg/ha).

The triel has" to be leid ocut ot Jobner, Hisar and Dholi
centres during 1993-94.

Mutaticn breeding in cceriender
(Jobner and Coimbatorz)

Nine selected mutent lines, advanced from gemme induced
populations, was tested at Coimbatore with Co-2 as check for yield
and yield eattributes. The mutant line 29/1 recorded more yield
than check however, stetistical 2nalysis indicated that mutents did
not differ significantly for any of the traits studies.

Kkt Jobner thirty eight (twenty seven M3, eight M, and
three MS) progenies derived from different doses of gama radiations
(5, 10, 15, 20 kr), when cvaluated revealed that three progenies
had cearliness in flowering and 21 progenies produced higher grain
yield as compared to untreated control (UD-20C). Promising
progenics with’ high yield potential identified were 5 kr-1, 5 kr-
10, 20 kr-5 whercas 20 kr-28-4, 5kr-9 and 5 kr-17 gave carliness
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in flowering. Mcan performance cver the years 1991-92 and 92-93
indiceted thet progeny 5Skr-1, 2C kr-5 and 10 kr-15 were superior
with respect to yield potential as well as carliness, while 5 kr-S
was carly in flowering.

Studies on wilt discase management o: coriander
(Coimbatore)

Studies with the wuse of organic amendments in  the
menagement of coriander wilt diseese et Coimbatore reveeled that
application of neem “cake @_150 kg/ha the most effective which gave
only 4.8% wilt incidence. Sced treatment plus soil drenching with
0.1% Bavistin wes found to be the next best (5.2% incidence) during
the studies in Kharif and Rabi scascns of 1992 and 93 (fable 10).

Teble 10 Effect of corganic amendments on control of wilt in.Coriander

¢t Coimbatere

Wilt incidence (%) Yield (kg/ha)
Treatment = = cecemcmcmccmrcccccemcecccececceeccrmme e c e e ae
Kharif Rabi Kharif «®abi Kherif Qabi Rabi
1692 19692 17993 1993 1992 1992 1993
Seed treatment + .
soil drenching 5.2 4.1 5.2 5.6 424 380 380
with Carbendazim
FYM 14.4 12.8 6.8 10.2 385 327 418
Poultry manure 10.6 9.4 10.7 8.4 424 300 395
Neem cake 4.8 3.2 4.8 4.8 438 292 482
Leaf mulch 18.2 12.3 14.6 14.8 218 280 360
Seil drenching
with 17.8 8.2 9.8 16.¢ 364 260 £10
Carbendezim
Control 36.8 25.4 32.8 24.3 152 132 200
cD (5%) 4.2 4.8 NS 8.6 31.8 24.3 57.6

Four Gbiocentrel egents were tested for the control of
Coriender wilt diseese at Coimbatore. The use of T. viride, as @
means of biological management of wilt discese, has brought down
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the incidence of wilt and incressed the yield which is evident from the
table 11. The studies reccmmended ‘epplication cf T. viride for
the management of wilt in coriander!
Table 1M Effect of seed treetment on wilt incidence in coriander
al Coimbatore (1992-93- and 1993-94)
; Wilt incidence(%) Yield (kg/ha)
Treetment 000000 cecmcccaceeaeaa R
Rabi Rabi Rabi  Rabi
1992 1993 1992 1993
Seed trestment + soil drenching
with Carbendazim 11.4 13.4 367 485
Seed pelleting in T. viride 6.3 8.1 356 525
Seed pelleting with T. harzianum 12.3 10.2 300 527
Seed pelleting with B. subtilis 14.8 18.4 290 380
Seed pelleting with P. flourescens 29.5 19.5 172 375
Seed pelleting with Carbeﬂndazim 0.1% 14.2 16.3 285 490
Control 28.9 32.2 168 260
CD at 5% 5.8 3.8 26.4 22.0
7.6 QResponse of coriander to weed management

(Jobner)

The coriander weed management experiment using four
herbicides  viz., pre-emergent  oxyfluorfen, metolachlor  and
pendimethalin and preplant fluchloralin, each at two rates - and
the lower dose of herbicide was supplemented with hand weeding
once 2t 50 DAS, unweeded centrol, hand weeding once (25 DAS) and
twice (25 and 50 DAS) and weed free (kept through out the crop
seascn) comprising of 16 treatments conducted for two years (1991-
92 and 1992-93) et Jobner. The triel was conducted with UD-20 at
a seed rate of 12 kg/t;a in lines spaced at 30 cm apert following
the recommended package of practice. The second years
-experimental date reveéled thet all the weed control measures
significantly reduced: the weed (dry matter production) at all the
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four stegcs of crep  growth. compared to the unweeded centrol.
Among the herbicidai creatments, minimum weed dry matter of 0.6
and 1.84 GQ/h: wes vecorded under pendimethelin € 1.5 kg/ha @ 25
and S0 DAS and 0.40 and 1.42 Q/he under pendimethelin @ 1.0
kg/he, supileirented with lhard weeding once at 75 DAS end at
hiarvest respectively.  The date further recorded that weed control
treatments had significent effect on crop growth, yield and yield
stributes  viz., umbellats/umbel and hervest index. Significant
increase i bic.iegical yield under all the weed control measures
edepiad uicepe applicaticn of metolachlor alone. Hend weeding
tyics eng Pendimginalin @ 1.0 kg/ha recorded maximum biological

{3>.%5 Q/he} end straw yield (27.35 Q/ha) respectively. The
weed frec nicke cave signiTicently higher seed yield (11.74° Q/ha)
over  cthar  traatments except Oxyfiuorfen and Pendimethalin both
suppioa»ateg with nant weesing once.  The highest net profit of
Rs.i7,172/he with B:T rulio cf 4.34 was recorded for weed free:

ey 4
{

Ve voLratiwe o cornlent of

Jobaer,  Theére was. not much variation in

entries of coriander under

(o33

<

LT were evaruged ot
AT VULEVie ot cealents oF corianaer seeds of different entries and
Lorengad from 0.2 4o 2.4%, the maximum recorded in- JCo-126
{0.4%) acxt by CCo-d1 (0.33%). The mean volatile oil content of
differcns entrics (1960-971 to 1092-93) indicated the maximum of 0.4%
in J.Cn-106 fellcurda by 0.35% in CS-45, The total yield of
velotile oil  dopends uson the total grain  yield/he which was

ishost 6 DH-5 dellowed by AZe-41.

At Jsiner no  aifferenc: in cil content was observed in

differcnt artries of ccrignder frow Jobner or Jeguden centre. The

coriender scods wevo Laving very low velatile oil.content and it renged

from
total

J.2 w0 C.4%.  Tae iotel yield of voletile oil was affected as the
grain yield wean  effectad. Thus the weed control measures

significantiy {sc-eased the volatile oil yield over weedy check in the

experiment comuvised o

T ‘our herbicides treatments. Pendimethalin at

1 kg/ha cupplewconted with one hend weeding recorded meximum volatile
cil yieid.



8.1

CUMIN

Germplasm collection, description, evzluetion end screening against
discases
(Jobner and Jagudan)

During 1993-94, the entire cumin agrowing arcas were
surveyed by Jagudan centre with a view to collect diverse type of
entries which includes the two hundred and eighty five accessions
(278 indigencus and 7 exotic) maintained at Jagudan centre were
criticaliy examined and screened for morphologicel characters and
yield diversity. Based on the diversity, 106 entries having
variability, were shortlisted and made the total eptries to 566.
The entry JC-24 gave meximum yield but wes at per with the
check. Three wilt resistant exotic entries were at par with the
check .

totel of 224 (214 indigenous and 10 exotic) accessions

ned at Jdebner,

The germplasm entries were screcped under field condition
at Jobner. Qut of the nine entries evaluated, the mortelity due to

disease incidence was lowest in UC-218 (44.66%) and UC-217

(45.33%). The grain yields were 1.01 GQ/ha and 0.93 Q/ha
respectively.

At Jagudan seven exotic entrics were tested against
pcwdery mildew, wilt and blight diseases along with Guj. Cumin-1

and Guj. Cumin-2. The recording of powdery mildew resistance
could not be  made because of unscasonal rainfall at the time of
flowering. The blight disease appeared and thercfore the

estimztion of intensity of powdery mildew could not be recorded.
Out of the nine entries (including GC-1 and GC-2) three exotic
entries EC-243375, EC-243373 and EC-232684 showed resistant against
fuserium wilt in sick plot and all the 8 entries showed 100% blight
disease incidence at maturity. The disease free cumin plant (10
nos.) selected from the diseesed plot, was further cevaluated in
diseased plot, but nene of the lines was found resistant ageinst
blight.
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Initial evalustion trial
(Jagudan)

Ten cumin entries (seven exotic and two indigencus) tested
for the first yeor (keeping Guj. Cumin-2 as check) gave significent
difference among entries for yield. But none of the entries gave
superior yield than CGuj. Cumin-2 (6.11 G/ha) which was at par
with all the entries except EC-243373 and EC-243375.

Multilocation varietal trisl
MLT-198S Series-I
(Jobner, Jagudan & Hisar)

The MLT 1989-Series-I, consisted of 8 entries including 3
from Rajasthan (UC-216, UC-217 and UC-218) and four from Gujarat
(Jc-9, Jc-11, JC-15, JC-147) wes tested along with RZ-19 and
Guj. Cumin-1 as checks for the third year at Jobner and second
year at Jagudan centres. During the year 1992-93 significent
differences was observed for characters like days to flocwering,
umbels/plant, grains/umbel, test We*'ight and grain yield, and entry
JC-11 recorded higher yield than the check (RZ-19) et Jobner.
The mean performance of ‘three years (1990-91 to 1992-93) indicated
that none of the entries is significently superior over the check
(RZ-19). The entry RZ-19 gave maximum grain yield of 2.99 Q/ha
closely followed by JC-147 (2.79 Q/ha), JC-15 (2.38 Q/ha), UC-216

(2.33 Q/ha) while lowest yield of 2.21 Q/ha was recorded in JC-
1.

The date on yield ard yicld attributing characters
recorded significant difference among the entries for grain yield at
Jagudan. The maximum yicld of 6.87 Q/ha was recorded by an
entry JC-147 (13.74% higher than the control) which was at par
with .JC-9, Guj. Cumin-1, UC-216, JC-11 and JC-15. Based on the
average of performance of two years, JC-147 gave‘maximum yield of
6.04 Q/ha which was 11.65% higher than the control.

The cight entries were tested in the MLT at Hiser. Due
to wilt and blight the plents died and no date could be recorded.
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Mutation studies and hybridization programmes in cumin
(Jagudan)

Mutation studies was initiated in cumin by the Jaguden
centre.  Seeds of cumin were trested with different doses (30, 40,
50 and 60 kr) of gamma rays, but none of the M-1 seeds germinated
even in lcwer doses.

Attempts were alse made to hybridise wilt resistant
entries with Gujaret Cumin-1 for earliness and dwarfness. Flowers
were pollinated and studies are in progress.

Evolving control meesures against wilt discase including crop

rotaticn
(Jobner)

hn ecxperiment consisting of six treatments viz., soil
solarisation, seced dressing with fungicides like Captan (0.3%),
Bavistin (0.1%), Thiram (0.3%) biocontrol agents Trichoderma (0.4%)
was conducted at Jobner under irrigated conditien. The percentage
of infection waes recorded plot wise as percentage of plents wilted
till maturity of the crop. The studies rcévealed that Trichoderma
reduced discase incidence (27.85%) resulting in meximum grein yield
of 2.3 Q/ha fonowedl by Bavistin (34.21%) giving an yield of 2.0
Q/ha. The previous years study revealed that seced dressing with
Bavistin 0.1% consistently reduced the cumin wilt incidence and
hence has been recommended for general adoption.

An experiment was conducted to study the effect of crop
rotation on yield and wilt infection of cumin at Jobner centre. The
9 years crop rotation cxperimental data at Jobner revecaled that,
three years crop rotation i.c., cluster bean - cumin - cluster been
- wheat - cluster bean - mustard proved to be the beést crop
sequence for cumin with the lowest percentage of wilt (38.60%) with
the highest yield of 248.26 kg/ha and the same has been
recommended for adoption. The next best is four year crop
rotation ie., cluster bean - cumin - cluster bean - wheat - cluster
bean - gram - cluster bean - mustard giving 229.40 kg/ha yield and
38.84% wilt incidence.
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8.6 Quality evaluation in cumin
(Jobner)

The volatile oil content of eight entries of cumin seed,
tested under MLT were estimated at Jobner. The oil content ranged
from 3.2 to 4.2%, the highest percent of volatile oil of 4.2
ebtained in JC-15 followed by 3.8 in JC-9. The promising entries
with respect to volatile oil content are JC-9, JC-15, JC-147 and
uc-218. The production of volatile oil was calculeted and was
found to, be .maximum in, dC~147 (10.51 L/ha) followed- by..RZ-19
(9.17 L/ha) and JC-15 (8.97 L/ha). The entries from Jagudan
centre were estimated at Jobner for the content of volatile oil.
The content was found to be higher in 211 the semples of Jobner
compeired to samples obtained from Jagudan. The oil content ranged
from 3.4 to 4.2 percent in Jobner samples, while it ranged from
3.0 to 3.5% in samples obtained from ‘Jagudan.

» e »
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FENNEL

Germplasm collection, description, cvaluaticn and screening egainst

diseases
(Jobner & Jagudan)

Jobner centre holds @ toetal of 135 collections (131
indigenous and 8wexot1"c) in .fernel. At Jagudan the available 283
entries (262 indigenous . and 21 exotic) were screered for
morphological end yield diversity. Based on the genctic diversity
98 _entries having. variability were shortlisted. A survey was
canducted by the Jagudan centre with a view te collect diverse
gerltotype of fennel during 1993-94 and another S8 entries were

collected. ' .
Exotic fennel entries (19 entries) under natural condition at

Jagudan were screened against R2mularia blight disease, along with
Guj. Fennel, but the discase had not recorded at all.

Initial evaluation trial

(Jagudan)

Nine exotic entries were tested at Jagudan with Guj.
Fennel-1 as check during 1993-94.  The yield differences among
entries were significant, but none gave higher yield than the check
during the first year of the trial.

Mu'ltﬂocatign trial
MLT-1989 Series-I
(Jagudan, Jebner & Hisar)

The MLT 1989-Series-I with 13 entries viz., 5 entries from
Rajasthan, 4 from Gujarat and 3 from Haryana keeping Guj. fennel-1
as check was laid out for the third ycer at Jagudan. The results
showed significant difference among the entries, though none of the
entries recorded higher yield than the chéck in 1993-94. Hcwever
the peoled datz of three yecars (1991-92 to 1993-94) showed that
entry JF-66 had higher yield than the control (5.48% higher yield
than contral)] which was at gac with Gui. Fennel-1, JF-71, JF-127,
UF-131 and JF-132.
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The trial ‘was leid out during 1992-93° at Jobner for the
third year (with the 13 entries including & 1lccal check).
Observaticns were recorded for y’ibld end yield ‘attributing
characters. The results indicated  significant difference among
entries for umbels per plan‘c’; 'grair'{/umbel, test weight and grain
yicld per plot. Out of 13 entries evaluated, entry JF-66 recorded
maximum grain yield of 10.43 Q/ha closely followed by UF-131
(9.53 Q/ha), UF(M)-1 (8.89 Q/ha), UF-90 (8.85 Q/ha) and UF-101
(8:83 Q/ha) -while JF-132 produced lowest grain yield' of 5:58 'Q/ha.
The mean performance of 10 entvrz'i.qs evaluated -during 1990-91 to
1992-93 indicated significent difference among the entries evaluated.
The meximum grain yield‘is obtained in UF-90 (18.26 Q/ha).

The -trial with 13 entries laid out for the second year at
Hisar.. The observations recorded .gave significant difference for
all parameters except plent height. The maximum grain yield (24.6
Q/ha) was recorded in entry HF-33 followed by JF-132. The mean
performance of two years zlso showed the superiority of HF-33 with
regerd to yield (43.9% increase over local check).

Mutation studies and crossing progremmes in fennel
(Jagudan)

Besides mutation studies, crossing. programmes was 2lso
initiated at Jaguden in fennel. Sceds, trested with gama rays, did
not  germinate irrespective of the  doses of:i\tne@trrients.
Hybridisation studies were alsc carried out between,.Guj.. Fennel-1
with three exctic collections viz., EC-241499, EC-323036 and “EC-
279042 and the F1 seed coliected for the evaluation.

Response of fennel to weed management
(Jobner & Hisar)

The weed control triel comprising 16 treatments consisting
of 4  herbicides: - Fluchlorelin, Pendimethalin, Metolachlar - and
Oxyfluorfen . (cach at two concentrations _and the lower deze
supplemented with hend weeding once at 50 DAS) at Jobner revealed
that 211 weed control measures reduced the weed dry meatter
producticn, recorded at 25, 50, 75 DAS and’ at harvest compared to
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umweeded control in 211 the two years of study. hmong the
herbicidal treatment, minimum weed dry matter production of 1.09
and 2.29 Q/ha at 25 and 50 DAS was recorded with Pendimethalin
applied at 1.5 kg/ha end 0.4 and 1.67 Q/ha at 75 DAS at harvest
under Pendimethalin @ 1.0 kg/he supplemented with hand weeding
once, which was significantly .different when compared with
unweeded control at Jebner. The ‘data further revealed that weed
control  treetment  significantly  influenced yield eand yield
contributing characters. Maximum net profit c¢f Rs.S847/ha and B:C
ratio of 2.14 was recorded under weed free treatment using
Pendimethalin @ 1.0 kg/ha, supplemented with hand weeding once
recording net profit of *s.8608/ha and B:C ratio of 1.90.

The experiment®at Hisar comprised of four herbicides viz.,
Fluchloralin, Pendimetﬁaﬁn, Isoproturon, Oxyfluorfen cach at two
concentrations. The lower dose of herbicide was supplemented with
one hand weeding at 45 days “after sowing along with one hand
weeding, two hand weeding alone, weed free and weedy check
consisting of 16 treatments. The studies indicated that all
treetments significantly reduced the weed population and dry weight
of weed compered to weedy check. In case of weed free treatment,
the plots were kept weed free throughout the crop seasen. Among
the other weed control treatments, minimum dry wt. of weed was
found in pendimethalin treated plot.

Quality cvaluation studies
(Jobner)

The estimation of volatile oil content of 13 entries of
fennel tested under CYT ranged from 1.2 tc 2.1% at Jobner. The
maximum volatile oil of 2.1% was found in HF-33 followed by 1.95%
in HF-39, 1.9% in JF-66 and JF-71. In the pooled analysis (1990-
91 to 1992-93) the maximum content was recorded as 1.5% (HM-39)
followed by 1.43% (locel check), 1.37% (UF-90) and 1.23% (UF-131,
UF-112 and JF-127). The deta also revealed that there was not
much difference in total vclatile oil yield in fennel.

The volatile oil content of fennel samples obtained from
Jagudan centre and Jobner centre were estimated. The oil content
w>s higher in Jobner entries compared to Jagudan samples. It
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ranged from 1.2 to 2.1% for Jobner while -the content renged from 1.1 to
1.8 from Jagudan samples.

The effect of weedicide application and weed contrcl on the
volatile o©il content of fennel in the experiment comprising four
herbicides were estimated at Jobner. Some of the weedicides like
Metalochlor and Pendimethalin had not affected the volatile oil
percentage. However, fluchloralin and oxyfluorfen had affected
volatile oil content to some extent. The weed control measures
significantly increased the grain yield over unweeded check. The
total yield of vclatile oil depends on the grain yield which was
increased by eliminating the weeds whether it was climinated by
hand weeding end or by using weedicides. Weed free fennel
produced maximum volatile oil yield of 14.44 L/ha which was at
par with Pendimethalin epplied @ 1.0 kg/he sdpp]emented with one
hand weeding (12.48 L/ha) and two hand weeding (10.83 L/ha).



FENUGREEK

10.1 Germplasm collection, maintenance, cvaluation and screening against

discases
(Jobner, Jegudan, Coimbatore & Guntur)

At Jobner centre the germplasm collection was increased to
270 (258 indigenous & 12 exotic collections) as e result of 20 new
collections from Chittogarh district of Rajesthan and 113 indigenous
collections received from other centres during 1993-94. Out of fifty
three accessions rcceived from Coimbatore, none was better than
]RMt-1 with respect to yield. However, 19 accessions shpwed lower
incidence of powdery mildew and seven accessions "showed Tlow
incidence of root-rot.

The germplasm collection rose to 179 at Coimbatore centre
3s a result of enrichment of 53 new accessions during 1993-94.

Seventy accessions were cvaluated at Guntur.  Among the
accessions, UM-117 (1100 kg/ha) followed by Lam Sel.t (1092
kg/ha) gave highest yields during 1993-94.

Jagudan centre holds a total of 185 accessions including two
exotic accessions. During the year, the entries were evaluated and
critically examined and screened for morphological and yield
diversity but none was found superior in yield over the control.
Based on the genetic diversity, 40 entries having variability were
retained and others were discarded.

Thé entries under IET and CYT were screened at Coimbatore
against powdery mildew discese. Acc. 464, 113 end 2310 recorded
only below 5% incidence under CYT and ecc. HM-57 showed a
minimum incidence of 2.8%.

Exotic entry - EC-257566 (Bulgarian) was found resistant
against powdery mildew disecase in the screening of three entries at
Jagudan under natural condition (Methi EC-257566, Fecnugreek
hustralian, Methi local).
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Kkt Jebner 28 entries of fenugreek were tested against root
knot nematode (M. incognita) in pots,:variety UM-9, UM-17, UM-18,
UM-23, UM-26, UM-27, UM-32, UM-33, ’UM—34‘, Um-35, UM-52, UM-70,
UM-79, UM-84, UM-113, UM-127, UM-128 & Q’Nt-1 were moderately
resistant.

Multilocation vearietal trials
a) MLT 1989-Series-I
(Jobner, Jeguden, Guntur, Coimbatore & Hisar)

The MLT with 13 entries (four from ARajasthan, three each
from Gujara"c,r‘ Tamil Nadu, and Harl'yena and local check) was
conducted at Jobner, Jagudan, Guntur, Coimbatore and Hisar centres.
At Jobner during 1992-93 rabi, entry UM-127 reccrded maxinum
grain yield of 11.92 Q/ha folldwed fISy UM-128 (10.31 Q/ha), PRT-4

{9.79 Q/ha), HM-57 (9.72 Q/ha)- which were 'higher than the check

variety AaMt-1 (8.9 G/ha). . The performance of varieties,
evaluated over four years (1989-90 to 92-93), revecaled that entries
did not differ significantly. However, maximum grain yield of
10.60 Q/ha - was recorded’in HM-57, closely followed by R’Mt-1
(10.44 Q/h2), PRT-4 (10.40 Q/he), TG-947 (9.68 Q/ha).

The trial has completed four years at Hisar: The mean

-performance of the entries evaluated in MLT over feour years are

presented in table 12. HM-57 recorded 45% increase yield over
check which wes followed by HM-46 J.Fenu-10 and J.Fen-53.

The trial running for four years at Jagudan, Coimbatore and
Guntur Centres (1989-9C to 92-93 was concluded).

K State Varietal tricl, wes running at Jobner with 10
entries in fenugreek. These entries were tested along with two
local check at Mandor - Jodhpur. RMt-2 (locel check of Mandor)
produced maximum grain yield of 9.35 (/ha, closely followed by
UM-117 (9.16 GQ/ha), UM-32 (8.80 Q/ha), ’Mt-1 (8.36 C/ha), UM-116
and UM-118 (8.31 Q/h2). The performance of entries was evaluated
for two years (1990-91 & 1991-92). Data showed superior
performance of AMM-2 (12.18 Q/ha) followed by UM-128 (11.17
Q/ha), UM-117 (10.78 Q/ha0 and RMM-1 (10.73 Q/ha).
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Tebie 12 Yield performence of fenugreek in the MLT 1989
at Hisar over four yecars (1989-%0 to 92-93)

-

Seed yield {(q/ha)

S1

Noi Neme of the entry e—ceccmcmmccccmmc e e
1989-90 1990-91 1991-62 1992-93 Meen
1. UM-127 - 17.4 23.C 18.3 19.6
2. UdM-128 - 16 .1 18.2 26.0 18.4
3. UK-129 - 19.5 24.1 19.3 21.0
4. TG-194 24,7 18.6 19.5 14.9 19.4
5. TG-208 22.3 19.4 21.9 17.7 20.3
6. TG-C47 21.7 17.8 18.9 21.9 20.1
7. OS.feof© 20.5 14.3 19.8 20.2 18.7
8. J.Fcnu-18 24.4 21.0 22.8 23.4 22.9
8. J.Fcnu-£3 23.2 20.1 22.5 20.9 21.7
10. ©M-46 28.5 19.5 23.2 21.7 23.5
11. HM-57 30.4 21.8 28.1 25.3 26.14
12. PRT-4 20.1 19.2 21.7 19.7 20.2
13. PEB (Chack) 18.5 16.5 19.7 18.0 18.2
CD at 5% 6.7 2.5 3.1 5.0
cv 2 17.0 4.8 8.6 17.8

b} MLT 1983 - Series-II
(Guntur, Coimbatore, Jobner & Jagudan)

The new MLT 1993 with the following ninec ecntries (8 +
check) irom different Coordinating centres are under trial in RBD
gL Crolu-~, Coimbatore, Jobner and Jagudan centres during 1593-94.

Cr-168 and CF-390 (Tamil Nadu)
Hi%-103 and HM-141 (Haryena)
J.Fenu-145 and J.Fenu-148 (Gujerat)
Uk-142 and UM-144 (Rejasthan)
Keeping cre locel variety as check
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The data on yield and yield related characters were
recorded for the first year of the ‘experiment. Among the nine

entries none recorded significantly higher yield over check at
Guntur' end Jegudan centres.

Evolving varieties resistant to powdery_ mildew through mutation
breeding and crossing pregramme
{Jagudan & Jobner)

Mutetion studies with gamma irradiation was initiated (1988~
89) in fenugreek (’Mt-1) at Jobmer. Fourty four progenies (31 M,
and 13 i progenies) derived from 20, 30 wnd 40 kr dosts of gama .
irracietion evaluated (1992-93) resulted in isolation of seven
progenics having low incidence of powdery mildew. hknd 19
p}‘ogenies were better in yield performance as compared to untreated
control (RMt-1). The promising progenies with high yield potentizal
combining with low incidence of powdery mildew were 40 kr-1-4, 40
kr-100-5, 30-kr-2-15, 20 kr-3, 40 kr-3-4 end 40 kr-3-12.

Mutation studies was initiated at Jaguden and the seeds
were treated with different doses (30, 40, 50 ond 60 kr) of gamms
rays to create genctic varigbility in fenugreek. Fourty four
progenies were ecvaluated in the M, generation. The seeds
germinated in 211 treatments but survived up to maturity in 30 kr
and 40 kr trecatments. Plants showing morphclegical differences in
M, generation were selected.

Lttempts were made tc  hybridise fenugreek to creste
variability and evelving resistance tc powdery mildew disease.
Reciprocal crosses were made btetween methi local and Kasuri ot
Jagudan end 59 F, seeds were harvested.

Effect of time of sowing and spacing in fenugreck
(Coimbatore)

A trial was laid out (1993-94) with cighteen treatments
involving combination of six sowing dates and three spacing levels.
The plant growth and yicld and' yield charactiers showed difference,
the yield was high ' (283.3g) when the crop was sown in 5th
November adopting 2 spacing of 15 x 1C cm.
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10.5 Response of fenugreek to weed maenagement

(Jobner)

The experiment was conducted for two yecars using four
herbicides viz., Oxyfluoerfen, metolachler / pendimethalin (pre-
emerjgent) and pre-/p]ant fluchloralin cech at two levels and the
lower level was supplemented with one hand weeding cnce at 50 DAS
unweeded control, hend weeding one (25 DAS) and twice (25 and 50
BDLS) end weed free contro]‘ (6 treatments). The deminent weed
species cbserved in the expemmenta‘l plet included 'Chencpodium

album L., 'C.- murele L. and dthers being Meljlotus alba, Brassica
Kabér and Heliotropium, elhptlcum K1l the weed contro1 measures

s1gmf1cant:y reduced the weed dry matter productwn at a1l stages
of crop growth end. at harvest. Aesults further revealed that weed
control treatment signiﬁ'cant]y’ ihcreased the number of branches and
pod per plant, hervest index and biological straw end seed yield
of fenugreeck. Weed free fenugreek preduced maximum biological
yield of 51.07 Q/ha closely followed by hand weeding twice (50.93
Q/ha) eand pendimethelin @ 1.0 kg/ha supplemented with hand
weeding once (48.66 (/he) during the second year of the trial.
Weed free plots gave maximum seed yield of 17.87 G/he which was
statisticelly .at par with fluchloralin 0.75 kg/ha and Oxyfluorfen
0.15 kg/he ‘both supplemented with hand weeding once (17.13 _and
17.04 Q/ha rcspectively) and hand weeding twice treatment (16.62
Q/ha). Maximum net profit of Rs.17,138/ha with B:C ratio cf 4.27
was obtaaned under weed free condmon fcllowed by hand weeding
tw1ce end ﬂuch]oralir‘ 0.75 kg/hs Supplemented with hand weeding
once treatments Fecorded net profit of Rs.16,365 and 16,130/ha with
B:C ratio of £.44 and 4.22 respectively.

Clased projects

1.

Effect of fertilizer and seed rate on yield of fenugreck

a(zJob'nér)

The experiment consisted of twenty four. treatment
combinations comprising four sced rates (15, 20, 25 & .30 kg/he)
and six combination of N and P (0+Q,‘ 201‘2'0, gO+40, 20+60, 40+40,
£0+60) (N and PZQ,S/ha respectively). 0b~se’rva‘tion on plant height,
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branches/plant, pods/plant, pod length, seeds/pod, test weight and
biolcgical, straw and seed yield were recorded for three years.
Data revealed that seed rate significantly affect the peds/plant,
biclogicel straw asnd seced yicld cf fenugreek. The seed rate of 25
kg/ha geve the highest yield of 11.12 Q/he of yield. This has
been recommended for general adoption in the State of QRajasthan.
Maximum net profit of Rs.7980/ha and E:C ratic of 2.25 was also
observed under 25 kg/ha seced rate.

Similarly, the levels of fertilizer alsc significantly affected
the productlicn of branches/plant, pods/plant, test weight and
biologicel strow and sced yield over control at 40 kg N plus 40 kg
P205/ha. The average seed yield of 11.47 Q/ha recorded under
this treetment was significantly higher over rest of the fertilizer
combinations. Maximum net profit of Rs.8197/ha and B:C ratioc cf
2.25 wes also recorded under this treatment. . Based on the three

yeers data on seed rate and fertilizer experiment it was
recommended

* thet the seed rate of 25 kg/he recommended against the
current rate of 20 kg/ha

**  the dose of nitrogen is to be increased to 40 kg N/ha over the
present recommended dose of 20 kg N/ha. The P
remains the same.

205 dose

Studies on the contrel of roct-rot of fenugreek with the use of soil

amendments, antagonistic fungi and drenching of fungicides
(Coimbatere)

The experiment was conducted tc evolve suiteable biocagents/
organic eamencments/fungicides to the control of roct-rot of
fenugreek. The effect of Trichoderms viride cither alenc or with
neem cake in the manegement - of root rot-disecase was assessed.
kpplication of T. viride either elone or in combination with neem
cake @ 150 kg/ha reduced the incidence of wilt to 3.8 and 4.4%
respectively end a higher yield of 492 and 480 kg/ha respectively.
Similarly during robi 1993-94 also application of T. viride reduced
the incidence to 3.2% (Tabie 13).
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Teble 13 Biocentrel studies against root rot disease in Fenugreck
st Coimbatore (1992-93 and 1993-94)

oot reot incidence (%) Yield(Kg/ha)
Treatment === ceccccccmcccsmccmmcccccnass cscessmccesccccsccem—a-
Kharif Rabi Kharif Rabi Kharif Rabi Rabi
1992 1992 1993 1993 1992 1992 1993

Seed treetment + -
scil drenching 14.8 10.8 12.8 7.8 422 315 . 390
with Carbendazim(T1)

Seed treatment
with T. viride(Tz) 4.8 4.4 3.4 3.8 384 365 492

Seed dressing
with T.viride 26.3 20.4 24.2 12,2 288 285 346

20 days before
sowing (T3)

Neem cake ,

150 kg/he(T,) 3.6 3.2 3.2 5.2 427 385 424
TC + T2 3.2 3.4 4.8 4.4 424 360 480
T, + Ty 5.4 12.4 4.6 15.8 288 325 330
T, + Ty 12.8  14.3 26,2 20.8 345 340 298
Seed dressing

with Carbendazim 27.9 24.5 28.2 24.4 294 265 264
Control 6.2 32.8 38.4 32.4 163 184 152
CD (P 0.05) 5.7 4.3 NS 6.3 52.4 27.8 €4.8

pvs/95i10
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GERMPLASM HOLDINGS OF DIFFERENT SPICES
AT THE COORDINATING CENTRES

jwwl
.

BLACK PEPPER I. CORIANDER

Panniyur 195 Jobner 683

Sirsi €5 Jagudan 143

Chintapelli 46 Guntur 230

Yercaud 102 Coimbetore 372
Hisar 30

CARDAMOM

Pempadumpera 87 J. CUMIN

Mudigere 243 Jobner 224
Jagudan 566

LARGE CARDAMOM

Gangtok 34 K. FENNEL
Jobhér 139
Jagudan 98

CINGER

Pottangi 147 L. FENUGREEK

Sclan 132 Jobner 270
Jdgutdan 46

TURMERIC Guritlk 70

Pc%iengi 187 Coimbatore 179

Sclan 164 Hisar 80

Jagtial 188

CLOVE

Yerceaud 13

NUTMEG

Yercaud 15

CINNAMOCN

Yercaud 1
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LIST.OF COORDINATING CENTRES UNDER AICRP ON SPICES

************************************************************#****************

Heedquarters : Project Coordinator (Spices)

A11 India Coordineted Rescerch Preject on Spices

NRCS, Calicut - 673 012, Kerela
Phene : Off.56794 Res.50794
Crams: RESEARCH FAX

Telex: 0804 250 NRCS IN
: 0091-495-50294

Fhkkkdkkikkhkhkihhhkhkhhtdhkhthhhiihkhddrhdhhhkikhdhhhhihddhkhdhbihdiksiktdhhiiihtid

1. Cardamom Research Stetion
(Kerala Agrl. University)
PRMPADUMPARAL - 685 553
Dist. Idukki, Kerala

Telephone

2. Regional Research Station
(Univ. of Agrl. Sciences)
MUDIGERE - E77 132
Dist. Chickmagalur
Karnatake

Telephohe

3. Horticulturel Research Station
(Tamil Nedu Agrl. University)
YERCAUD - 636 602
Dist. Salem, Temil Nedu

Telephecne

4. Pepper, Research Station
(Kerala Agrl. "University)
PANNIYUR, P.B.No.113
Teliperembe - €70 141
Dist. Cannznore, Kerela

Telephone

5. Regional Agril. Res. Staticn
(Andhrz Pradesh Agrl. Univ.)
CHINTAPALLI - 531 111
Dist. Visekha, AiP.

Telephone

6. Agricultural Res.Station (Pepper)
(Univ. of hgril. Sciences)
SIRSI - 581 401 .
Dist. Uttara Kannadea
Karnataka

Telephone

7. Dept. of Vegetable Crops
(Dr.Y.S.Parmar Univ. of
Herticulture & Forestry)
SOLAN - 173 230
Himech&l Pradesh

Telegrem
Telephone

NEDUMKANDAM 63
(Dist. Idukki)

MUDIGERE 246
(Dist.Chikmagalur)

YERCAUD 256
(Dist.Selem)

TALIPARRMBA 04982 2687
(Dist. Cannanore)

CHINTAPALLI 44 '& 58
(Dist. Visakha)

: SIRSI 6797

VANUDYAN, SCLAN
OACHGHAT 329
(Neuni/Solan)



10.

11.

12.

13.

14.

15.

16.
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High Altitude Research Station
(Crissa Univ. of Agr. & Tech.)
POTTANGI - 764 03¢

bist. Keraput, COrissa

Dept. of Genetics & P1. Breeding

SKN Ccllege” cf Agriculture Telegram
(Rejasthan Agrl. University) Telephone
JOBNER - 303 329

Dist. Jaipur, Rajasthen

Main Spices Reseerch Station

(Gujerat Agriculturzl Univ.) Telephone
JAGUDAN - 382 710

Dist. Mehsana, Gujarat

Dept. of Spices & P1.Crcps

Faculty of Horticulture Telegram
(Temil Nadu Agrl. Univ.) Telephone
COIMBATORE - 641 003 Telex
Temil Nedu

Regicnal Agrl. Res. Stetion

(hAndhra Pradesh hgrl. Univ.) Telephone
GUNTUR - 522 034

Andhra Pradesh

ICAR Rescarch Complex for

NEH Regicn Telegram

Tedung, GANGTCK - 737 102 Telephone
Sikkim

Regional hgrl. Res.' Statich

(hndhrz Predesh Agrl. Univ.) Telephone
JARGTIAL - 50% 327

Dist. Karimnegar

hndhra Pradesh

Department -Of egetable Crops

(Chaudhary Cheran Singh Telegram
Haryana Agriculturel Univ.) Telephone
HISAR - 125 004

Haryana

Bepertment of Horticulture
Tirhut Ccllege of Agriculture Telegram

Rajendra hgricultural University Telephone
DHOLI - 843 121

Muzafferpur, Biher

KRGRIGCL,. JOBNER
JOBNER 46
(Dist. Jaipur)

JRGUDAN 02762-85 337
(Dist. Mechsana)

FARMVAR, COIMBATORE
COCIMBATORE 41222

. 0855 360 TNAU IN

GUNTUR 30517, 31297
& 31767

"1 LAGRICOMPLEX, GANGTOK

CANETOK " 2249 & 2497

JRGTIAL 381 & 380
(Dist. Karimnagar)

: AGRIVARSITY, HISAR
1 737217207

COLAGRI, DHOLI

: 062753-205



FUNCTIONING OF THE COORDINATED PROJECT

Lreca and production of Spices (pepper, small and large
cardamom, ginger, turmeric, chillies, cumin, coriander, fennel,
fenugreek, clcve, rnutmeg, cinnamon, saffron, carlic etc. in Indis ere
zbout 2.30 million ha and 2.12 willicn tonres respectively. The value
of these spices dis eround Rs.52,000 wmwillion. The wajor states
sccounting for spices are Kerele, Kernatake, Temil Nadu, Andhre
Pracesh, QRajesthen, Cujerat, Orissa, Maherashtra, West Bergel, Uttar
Pradesh, Machye Pradesh and K.E. Region.

During 1993-94 about 1,75,532 tornes of spices were exported
from India resulted in an cerning of Rs.5401.24 million (US § 180
million) in foreign exchange. There is’ good scopce tc step up the
export carnings thrcuch increasing the exports of tbtlack pepper,
cardarom, ginger, turmeric and seed spices. Rcalising importance of
spices in cur fereign trade, Covernment cof India has iritiated actions
for 2 targeted cxport of spices from India during 1994-85 as 1.6 lakh
tonnes valued Rs.600C (US § 200 million). The money spent on Reseerch
of Spices, has so far been only marginal and cfforts are mace by
Coverntrent of India/ICAR tc increasc the budget and provide more
thrust for Research to augmert procuction, procuctivity and upgradation
of cuality to suit International stendards.

The network of centres under the AICRPS was increasec from
16 to 20 cduring the VIII Plan. The four new ceontres came into
existance from December 1994 are Madia (West Bengal), Fasistad (Uttar
Pradesh), Jaghelpur (Madhye Pradesh) anc Dapoli (Maharastra). The
mancatery crops of AICRPS are :

1. Bleck pepper 7. Nutmeg
2. Cerdamom (smeall) g&. Cinnemon
3 Large Carcamor 8. Cumin
4. Cinger 1¢. Ccriancer
5 Turmreric 11. Fennel
6 Clove 12. Fenugreek
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The Veluntary / participating centres reperting to the AICRPS
are the Indian Carcarom Qeseerch Institue (ICRI) ot kylsdumpara and
its two centres at Sakleshpur and .Thacdiyenkudisai under the Spices
Rcard. In additien tc that four participfting centres currently reperting
under the AKICAPS on Spices arc 1hadiyankudisai, Bhavanisagar and
Fechiperai under TNAU and Ambelaveyal uncer KAU. On the whele there
are 20 Coorcinating Centres end s¢ven Voluptery centre.  This report
doals only the werk of 1§ éoordi.1etieg Centres and 211 the Voluntary
Centres.

The sanctioned budeet of AICAPS was 81.6 lakhs curing 1993-64
and the funds are cisbursed through the ifferent ShUs  who
implementing the Spice Projects at State level. In the light of detailed
discussions of XII Workshop new greas have been identified keeping in
view the specific reguirement of the country and export needs of
spices.

Yet encther importdnt activity during the yeer under report
has been the evaluaticn of working of AICRP on Spices by Quinauennial
Review Team censtituted by ICAR. - The QRT revicwed working cf AICRPS
for ter years (1582-$2) anc report Submittec.

Sicnificent feature of the Workshops of the AICRP on Spices
1993 has teen the releese of fcur varicties on Spices, one each in black,
pepper, carcemcm, coriander anc¢ fenugreek.  The Horkshop was 2lso
use¢ es the platform.to take stock c¢f the carlier werk and recommendec
improved technology for acopticn. Sc far 53 spices varicties héve been
releasec in  different spices viz,s «Plagk pepper, gcardamecm, cinger,
turmeric, coriancer, cumin, écriandefs fennel anc fenugreek.

PERFORMANCE OF THE CENTRES
Elack pepper centres

The research on biclogicdl contrel of Phytophthora foct-rot
disease was initisted at Panniyur,, Sirsi and Chintapalli, centres, as 2
new thrust arca. The multilocation trials on pepper have also been laid
ot as &ecided ot Trichur Werksnop. I'mere ‘nas ‘peen a very ‘meavy
demand for the planting materials of the released varieties of black
pepper anc to meet this requirement, propagation sheds have been
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providecd et Chintepelli, Sirsi onc Pearnivur centres. There hos been
dislecaticn of breeding works at the Paaniyur cenwe.  The post of
breecder is vacant at Paaniyur. Te  auvthorities in the resnective
Universities have alrcady been advised on this ceficiency. Penniyur
centre has distributed cver cne lakh rocted cutting of released varieties
viz., Penniyur-1, 2, 3, 4 &nc 5. Farring the obove wcakness, the

centres have perforred satisfacterily.

Cardemer Centres

The Parpadumpare centre has further improved its function
sutsequent to the pesting of scientists anc  steff. Experiments on
wultilecaticn trirl have been leid out. The work on azhukal disease
has nct been taken up for twc years in successicn at Pampacumpara anc
therefore the post of Pathologist was shifted to Hisar centre. The
Yercaud end Mudigere centres have fulfilled their programmes excepting
that the PFudigere centre did nrot fill post Jdr. Plant Patholcgist who
went on study leave. The work on katte discase have sufiered at
Mudicere centre. The wulilccation tirisls, as cecided Cduring the
Trichur Workshop, were Jaid cut in 311 the ‘Cardamom Centres.
Excepting these mentioned at Mudigere, the Centres mode satisfactery
progress. Mudigere centire hed distributec abcut 150 kg seec capsule of
cv. Nudigere-I. Less priority was given for carcamem rescarch ot
Yercauc¢ centre as the area does nct represent mejor cerdamem tract.
A11 the cardamcm centres have initiated werk on Black pepper. The
Centres have purchsased all ecuipments‘ identilicd except
Srectrophotemeter at FMudigere. GRT has sugaested tco take up studies
cn cropping system at all cardamor centres.

Cinger & Turmeric centres

Pottangi, Sclan anc Jagtiel are the centres carrying cut the
werk . The production and distributicn cf seec rhizere of released
varicties of ginger ancd turmeric have been a major activity at Pcttangi
centre. Curing 1993-94, 23 quintels of ‘ginger and 685 guintals cf
turmeric seed materials were distributed by Pottengi centre. The trials
cn biclogicel ccontrel of rhizeme-rot, screening fcr resistence against
discases eare progressing satisfacto}ﬂy at Solan ceutrc. The tirials on
intercropping end their cost benefit analysis has yielded  significant

-«
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results in Pcttanci.  The Jagtiel centre in Ancdhrs Fradesh is mecting
the ¢reat cemenc for the seec¢ rhizemes cf turmeric : vericties - Suguna
end Sudarshana. However, the work in Plart Pathclegy ot Jagtial centre
improvcé after Plant Pathclogfst jeined. LChcli centre started working
cn turmeric frem 1993 onwarcs.

Trce Spices Centres

Reseerch on tree spices (cleve, nutmeg ond  cinnamcn) hes
alre3dy been initiasted as per the decisions of the greup meetine held et
TNAU, Ccinmbatcre cn Mey 15, 1€92. Yercaud is the lcne tree- spices
centre. The centre has purchased a1l cquipments alicted. The
constructicn of propagaticn shecd is pregressing. The GRT has suggested
tc take up vegetetive propagaticn of tree spices. The Pechiparai and
Thacdiyankudisai (TNAU) an¢ Ambalaveyal (KAU) are participating
centres.

Seec Spices Centre

. Subsequent to the c¢rcup wmweeting cn seec spices held at
Ccimbatore cn Ncv. 23-24, 1992 research prcgrammes were intensified.
The six centres viz., Jcbner, Jegudan, Cuntur, Coimtatore, Hiser anc.
Dhcli have nade 'steac'y prceress in their research accerplishments.
Hisar rclessed Coriander DH-5 enc Fenugreek HFM-57 at the XII Kcerkshcp
held at Trichur. Mew CYTs/MLTs have been taken up in all the
centres. K11 these certres have taken up large scale production of
sceds cf releesed varieties and participated in the Centrally sponscred
scheme cn Sced Preducticn.  The centrel measures against grain meuld cf
.coriander, rcot-rct of fenugreek end pcwdery mildew of the seed spices
heve already been recermenced in the peckage of practices. The cumin
wilt contrel is gaining popularity in RQejasthen and Gujeret. The Hisar
centre hes beceme & reculer centre since FMorch 1993 and makes steacdy
prearess.  Dhcli centre reported that hail sterm destrcyed spice creps.
Guntur and Jcbmer centres have distributed 410 ke and 545 kg cof

ccm’ander’ seed respectively for cultivaticn.  COn the whcle perfermance
cf the centres ere satisfactery.
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WEATHER DATA 199

Centre : Coimbatore
: vatitude ¢ T1°N

Longitude : 77°E

Altitude @ 427m MSL

Soil type : Black clay loam

Month Monthly Rainy Mean temp (°C) Meen
rainfall days Mox. Min, ]RH(Z)
(mm) (No.)
Jan i Ni) 31.C 13.6 80
R Ml Nil 32.2 14.3 70
Mar 14.0 3 35.2 18.5 €5
hpe 10.C 1 3.3 22.1 82
May 55.6 4 35.8 23.8 82
Jun 21.9 4 32.8 23.8 75
Jui 20.5 2 31.1 23.2 1
hug 28.9 4 31.9 22.8 78
San 24.3 3 32.5 21.0 83
Oct 154 .5 12 390.5 22.3 8¢
Nov 2/8.7 11 28.5 21.1 89
Dec 29.1 5 27.7 18.5 88
fctel 617.5 49
Centre @ Mudigere
Latitude @ 13°50'N.
Longitucde : 75°39'E
Rititude - : 1175m MSL-
Seil type : Sendy loem
Month Monthly Rziny Mean temp (°C) Mean
rainfell deys - Wax. Min. RH(%)
{nm) (No.)
Jan N1 Nil: 26.2 13.2 93
Fab th Nii 30.0 14.0 91
Mo 5.4 Nil 31.0 16.6 9z
hpr 3.8 5 31.6 17.3 84
viay 128.2 9 31.0 18.3 94
Jun 558.0 17 . 25.6 19.1 98
Jitl £84.2 27 23.9 18.5 g5
fug 386.2 16 24.0 18.3: %
o 114.8 10 25.2 17.9 96
Gt 244.2 18 26.4 18.3 95
Nov 7.8 1 27.5 17.4 92
Dec 26.4 3 27.3 13.4 . e0

sotel 209¢2.2 109




Centre . Yercaud

Latitude-~ 11.4°N
Longitude 78.5°E
Altitude.” 1450m MSL
Scil™ type Clay “lcem
Month Menthly Rainy Mean temp (S€) Meen
rainfall days Max. Min. RH(%)
(mm) (No%)
Jan Nil Nil 21.8 10.4 4¢
Feb Nil Nil 24.0 13.9 56
Mer Nil Nl 27.6 16,.5 48
khpr 136 ? 28.3 .1;7;,,1, 61
May 127! 0 8 21.¢ 16.9. 66
Jun 215" 4 8 261 16.4, 65
Jul 1607 5 8 255 16.1. 65
hug 221, 9 S 5. 1@.9 65
Sep 24876 ak 25,2 16.0, 62
Oct 258.5 15. 242 15.5 69
Nev 422.4 10 23.6 13.5 70
Dec 229.9 7 23.1 1.2 64
Total 1897.8 - /8
Centre :'Panniyur,
Latitude = : 12.5°N
Lengitude : 74.55°E
Aititude : S5m MSL
Scil type L aterite
Month Monthly Rainy Mean-temp (2C) Mean
rainfell days Mex. ~ Min RH(%)
{mm) (No.)
Jan NiLY Nil 34.9 -18:6 76
Feb Nﬂ{j* Ni1 35.9 19.9 73
Mer NiT Nil 36.4 22.5 75
hpr 109 72 10- 37.6 24.1 74
Mey 75446 23 37.8 240 77
Jun 1260.2 29 31.3 23.6 o1
Jul 55538 26 28,2 22.6 93
hug 64.6 12 31.1 22.7 90
Sep 255.8 19 31.2 22.4 88
Oct 204.8 10 .33.2 22. 6, 90
Nov 62.4 4 33.4 22.2° 87
Dec Nil N1l 33.5 20.7 84
Total 3267/ .4 133
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Centre : Sirsi
Latitude 14°36'N
Lengitude @ 74°50'E
Rlititude : 619m NSL
Scil type : Laterite
Month Menthly ]ainy Meen temp  (°C) Mean
rainfall days Max. Min. RH(%)
(mm) (No.)
Jan Nil N1l NA NA NA
Feb Nil Nil
Mer 4.3 1
hpr 11.3 1
May 52.0 3
Jun 309.5 20
Jul 874.1 25
hug £11.6 22
Sep 77.7 g
Oct 302.2 16
Nov 42.8 2
Dec 67.5 1
Tetal ~2353.0 100
Centre : Chintapalli
Letitude @ 17°52'N
Longitude : 82°14't
Altitude : 818m MSL
Soil type : Clay loam
Months Monthly Rainy Mean temp (°C) Mean
rainfall days Max. Min. ]RH(%)
{mm) (No.) '
Jan N1l Nil 26.3 9.8 9%
Feb N1 Nil 27.5 11.5 93
Mer 21.2 2 29.9 11.0 87
hpr 62.4 4 32.0 18.1 90
Mey 127.6 8 33.6 21.6 86
Jun 79.2 10 29.3 22.6 83
Jul 79.2 18 26.0 21.0 83
Aug 245.5 13 25.3 21.7 86
Sep 200.7 13 26.3 20.2 92
Oct 24,1 9 26.3 19.2 92
Nov 5.0 1 25.6 13.0 89
Dec N1l Nil 24,6 9.6 87
Totel 7036.8 78




Centre : Solan

Letitude : 30.5°N
Longitude : 77.8°E
Kltitude : 1000m MSL
Seil typne : Loam
Month Menthly Reiny Mean temp (°C) Meen
rzinfell deys Vex. Min. RH(%)
(mm) (No.)
Jao 117.6 7 15.7 2.1 €9
Feb 60 .4 6 20.6 5.8 59
Mar 100.4 7 20.2 6.2 59
hir 5.2 1 27.7 1.3 45
May 24.5 4 32.7 16.3 43
Jun 130.0 10 31.5 19.5 63
Jui 305.8 10 27.5 19.9 83
\ug 45.0 6 29.1 19.5 78
Sep 183.4 1 26.5 17.3 84
Gct N Nil 26.4 10.1 52
Nov 9.3 1 23.9 7.3 58
Jec N1l Nil 20.8 3.6 58
1ovel 887.6 63
Contre ¢ Pottangi o . .
Latitude : 18°34'N
Longitude : 82°52'E
“Kititude - ¢ 917m~MSL
-Soil; type : Sendy. loam
i .
Aoith Monthly Rainy Meen temp (°C) Mean
reinfall — days - ~ “Max. - Win. "~ ]RH(%):
(mm) (No.)
Jan NiT Nil 24.3 20.3 66
Feb Nil Nil 23.2 22.6 61
mr 38.0 3 26.7 23.0 65
:~’:ay 99 5 9 31. .8 27. 4 60
Jun 57.9 6 29.2 26.7 A
sul 312.2 19. 26.6 25.8 80
g 224.5 16 "26.0 24.2 82
San 312.5 18 26.6 " 24.8 82
Oct 185.5 15 26.0 '24.2 81
Nev 11,6 1 26 .6 23.7 68
bec Nil 2Nl 25.5 23.0 62
rocal 1308.8 85
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Centre : Pampadumpara
Latitude : 9°4L'N
Longitude : 7°1G'E
- Aititude @ 1100m MSL
Scil type : Forest leem
Month Monthly Reiny Mean temp {°C) Mean
rainfall days Mex. Min. ]RH(%)
{mm) (No.)
Jén N1l Nil 25.0 13.0 NA
Feb 84.2 4 28.0 iE.0
Mar 32.0 3 30.0 16.0
hpr 22.0 2 31.0 17.0
May 98.2 6 32.0 16.0
Jun 242.0 22 27 .5 18.0
Jul 348.1 28 23.0 16.0
hug 214.2 24 25.0 17.0
Sep 67.2 14 28.0 17.0
Oct 215.2 16 27.0 16.0
Nov 323.6 16 24.0 16.0
Dec 49.4 8 24:0 14.0
total 1695.5 143
Centre : Jagtial
Latitude : 18°49'N
Longitude : 78°56'E
Altitude : 243m MSL
Soil type : Clay loam
Month Monthly Rainy Meah temp (°C) . Mean
rainfall days . Max. Min. .. RH(%)
(mm) (Nc.)
dan N1l Nil 31.0 13.6 80
Feb Nil Nil 32.2 14.3 70
Mear 14.4 3 35.2 16.5 65
/-apl"
ey
Jun
Jul NA
A
Sz3
Cct
Nev
Dec

Tectal




Contre : Jobner

:1C5

Laetitude : 26°5'N

Longitude : 75°E

Altitude @ 427

Soil type : Sendy lcem
Month Monthly Rainy Mean temp (°C) Mean

rainfall days Max. Min. RH(%)
(mm) (Nc.)

Jan Nii N1l 22.5 5.0 86
Feb N1l Nil 26 .8 7.3 51
Mer Nil Nil 37.3 i2.8 73
Apr 6.5 2 35.5 19.9 18
May N1l Nil 40.6 25.9 28
Jun 91.0 8 39.4 27.1 34
Jul 335.8 16 33.1 24.7 64
hug 30.3 3 34.3 24.5 59
Sep Nil Nil 33.4 22.8 5
Oct 12.5 1 33.8 12.5 28
Nov Nil Nl 29.6 9.8 26
Dec Nil Nil 25.4 4.2 34
Tctel 476.1 30
Centre : Jagudan

Latitude : 23.52°N

Longitude : 72.3°E

Altitude : S1m MSL

Soil type : Sandy loam
Month Monthly ]ainy Mean temp (°C) Meen

rainfall deys Max. Min. RH(%)
(mm) (No.)

Jan Nil Nil 23.3 15.4 NA
Feb 1.6 1 26 .1 16.3 NA
mer N1l Nil 34.2 - 21.6 NA
hpr Nil Nil 38.5 25.6 NA
May Nil N1l 41.8 28.7 NA
Jun 100.0 1 40.5 27.7 NA
Jui 493.7 ¢ 34.8 28.2 NA
hug 32.0 1 3.4 37.1 NA
Sep 82.7 3 35.4 27.6 NA
Gct 166.5 4 34.5 27.4 NA
Nov Nil N 32.6 23.1 NA
Dec N1l Nil 28.1 25.6 NA
Totel 8%4.% 18




Centre : Guntur

Latitude : 16.18°N
Longitude : 80.25°E
Altitude ¢ 32m MSL
Scil type : Black clayey
Month Monthly Rainy Meen temp (°C) Mean
rainfell  ° days Max. Min. AH(%)
(mm) (No.)
Jan Nil Nil 31.2 15.1 95
Feb N1l Nil 32.9 17 .6 a0
lar 2.6 1 36.1 21.6 g2
kpr 2.8 1 38.7 24.4 81
May 83.7 3 40.17 26.0 71
Jun 67.7 5 39.8 25.4 75
Jul 186.9 12 34.8 25.1 81
hug 50.1 4 35.7 25.6 77
Sep 67.1 7 34.8 23.6 86
Oct 267 .4 12 33.0 22.9 N
Nov 4.1 1 31.9 16.7 ¢1
Dec 28.8 4 2%.3 15.9 8¢9
Teotel /61.2 49

pvs /950113



