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INAUGURAL SESSION

The Inaugural Session of the Sixth Workshop of
All India Coordinated Spices and Cashewnut Improvement
Project was held on 10th November 1983 at. 10.30 am. at
Central Plantation Crops Research Institute, Regiomnal
Station, Calicut. Shri E.V.Nelliat, Head Division of
Agronomy, CPCRI, Kasaragod welcomed the Guests, Invitees,
Scientists from participating centres and Universities,
Officers from State Departments of Agriculture/Horticulture,
Corporation and other participants. Dr.X.V.Ahamed Bavappa,
Director, Central Plantation Crops Research Institute
presided over the inaugural session. In his presidential
adéress, Dr.Bavappa highlighted the following aspects of
Cashew and Spices Production, research and developmental
aspect.

Though the processing capacity of the factories
in this cyuntry is about 4.5 lakh tonnes of cashew, the
production is only about 1,85,000 tonnes per annum leaving
a ¢ap of more than 50% %o meet the processing requirements
of factories.

Though we used to import cashew to supplement
our internal production in the past, the import figures
for the last year shovws a steep fall and virtually we are
facing a crisis in cashew industry.

Though the average yield of cashew is only about
¥2 kg per tree per year, we have developed varieties such
as M 44/3 with very high yield potential and some of the
hybrids like H-19 have the yield capacity of 24 kg per
tree/year by seventh year of orchard life. This indicates
that we have got the varieties as well as technology to
increase the yield of cashew many more times and there
should not be any difficulty in achieving self-sufficiency
in cashew production to meet the demands of the processing
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units. The'programme of this workshop should be to give

a new direction in production technology oi cashew so that
more participation in terms of transfer of technology is
stressed and ensured.

Dr.Bavappa noted that the situation in the oiner

important crop with respect to foreign exchange eerning
apacity, rnamely, pzvper is still worse in spitve of the
fact that we have fthe scientific know-how to incretse
production as well as the productivity by many fold. The
arerage yield of pepper in tvhis country at present is only
265 kg per ha which is less than one-tenth of the. producti-
vity realised in Malayeia. The country has varisties like
Panniyur-I, the hybrid peprer and karimunda which are
suitable for monocropping system, and the mixed cropring
system respectively, and with very high yield potantial.
Hovever, the devastating disease of pepper namely, quicl-

avy toll of vines in plantations and on

oy

wilt takes a he

the research side our efforts should be to irntensify work
on ruiclk-wilt disease on pepper and to breed resistant
varieties as well as to evolve coantrel rezsures azgainst

the disease

Cardamom which ea a forecign exchange of more

(

than %.240 miliion annual_ly9 the producticn has sulffawad
during thce currsat season due te dreoughit. It 1o gonomeilo
‘agréed that the rroducticn for the next two or three years
are likely %o be orniy about 60% oi the rsaliced yield in
1982~-8%. This is likely to res:it in a cricz is as far as the
cardamom production is concerned. We must hzve production

teChnOLOUV for the fuoture te fece unatural calamities such

as drougnt.

In gingerxand Sarmeric newer verielics heve

emerged out of the cocrdinated tirials and the iroSezrch work
carried out &% the iwnstitute. TIn trese two spices, there is

immense possibility of in producticn through

C e
the distributicn of high yi rieties to the farmers.

In conclusion he noted that the rescarch rzaults 5o fa-
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obtained has reached a take off stage for production in
cashevw 2and spices coming under the purview of the project.
It should be our endeavour to take the results to the
farmers field and earnest efforts should be made to bridge
the production gap during the next 2-3 years. On the part
of the Government these groups of crops are given emphasis
in the Seventh Plan proposals that are being drawn up. It
is upto us here to give serious thought and give out techno-
" logies and advices to various agencies so that country's
long term interest in terms of forcign exchinge earning
capacity is not only safe-guarded but geared up.

Dr.J.P.Singh, Assistant Director General of Horticul-
ture, ICAR, New Delhi, in his inaugural address analysed
the production level at present in pepper, cardamom, ginger
and turmeric as well as minor spices. He also briefly dealt
with the yield gap ekisting in these group of crops. He
emphasised that as far as pepper is concerned, a ten-fold
increase in yield should be possible though it may appear
exagerated, if we could manage to overcome the production
constraints we are facing at present. He expressed his
happiness that under the coordinated project as well as at
the institute level work is progressing to overcome the
production constraints such as the quick wilt of pepper
caused by Phytophthora and slow wilt caused by nematodes
complexes. He emphasised the need to evolve the resistance/
tolerance to diseases as well as drought as one of the major

objectives of the breeding programme. He also noted that
the production of cardamom has almost remained stagnant for
the last many years and the production is besieged with
disecases like 'Xatte' and 'Azhukal' combined with the
drought faced by this part of the country during last season.
Since countries like Guatemala is coming into the world
market on a big way, he felt that, there is necessary to
device short and long term production strategies. The
breeding programace should not only be a programme for
evolving high yielding resistant varieties but also
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identify clones tolerant to drought situation since last
season's drought has damaged about 20,000 ha. of cardamom
plantations in this country. As far as ginger and turmeric
are'concerned,.he asked the participants to look into the
recommendations emerged during the National Seminar on
Ginger and Turmeric conducted earlier at this institute,
and evolve programmes to implement some of the important
recommendations emerged from that seminar. Among the minor
spices crops, he emphasised the needs for giving sufficient
importance for the overall improvement of coriander, cumin
and fennel. .

He noted that India has been enjoying a near monopoly
of processing the cashew kernels in the international
market in early 1960. The foreign exchange earnings from

his major money spinner has been declining steadily over
the laét few years. Among other reasons, scarcity of raw
materials, high production cost and the setting up of a
mechanised prbceSsing units at other producing countries
such as HBast Africa are some of the reasons for the crisis
can be overcome only by incrcecasing the cashew production
in this country. The useful results accumulated and
emerging within the coordinated project schemes should be
effectively and efficiently transferred to the field for
implementation. He asked the experts assembled in the
Workshop to give thought to the fea81b111ty of setting up
a clonal orchard in cashew by mlxed plantlng, some of the
high yielding selections identified. He identified the
major areas where the thrust should be in final}ising the
future programme{

1. Collection and conservation of genetic resources
of spices and cashew.

2. Rapid multiplication of elite planting material.

3. Evolving integrated disease/pest management
programmes.
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4. Evolving drought tolerant and physiologically
superior cultivars.

Dr.M.C.Nambiar, Project Co~ordinator, presented
the Co-ordinator's report for the year 1982-83 (the
detailed report follews). The insugural session came
to a close with vote of tharks by Dr.M.K.Nair, Joint
Directof, CPCRI Hegional Station, Calicut.



CO-ORDINATOR'S REFXORT

Dr.M.C. Nambiar
Project Coordinator

The All India Co-ordinated Spices and Cashewnut
Improvement Project was sanctioned in the IV Plan to
fake up coordinated research on spices and cashewnut to
increase the production and productivity of these crops.
The project started functioning in 197! with the head-
cuarters at CPCRI Kasaragod and 10 participating centres
located in different agrowecological regions of the
country where these crops are grown. <The project originally’
covered cashew, pepper, cardamom, ginger and turmeric.
During the V Plan four more crops namely coriander, cumin,
fennel and fenugreek were included. With more centres
added in the VI Plan, the project has at present 21 parti-
cipating centres located in ten states and covers nine
crops. The VI Plan budget for the project excluding
coordinator's cell is 104.92 lakhs.

The project envisages coordinated research on spices
and cashewnut with the main objectives of:

1. evolving high yielding varieties resistant/
tolerant to pests and diseases.

2. standardising agrotechnigue for the crops under
different agro~climatic conditions.

3. evolving control measures for major pests and
diseases.

With the above objectives in view, the First
Workshop held at CPCRI, Kasaragod in 1971 reviewed the
information available on cashew, pepper, cardamom, ginger
and turmeric, identified the problems and drew up detailed
technical programme for research in different disciplines.
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The Thir& Workshop held at Coimbatore in 1975 drew up
technical programme for research on minor spices
(condiments). Group discussions were also held to
identify problems of individual crops. The progress of
work was reviewed at the biennial workshops held at
Trivandrum in 1972, Coimbatore in 1975, Panaji in 1978,
Trichur in 1981, Group meeting on annual spices held

in 1982 at Jobner, and detailed technical programmcs
vere drawn up whenever modification of the ongoing
programme or taking up new programmes were found necessary.
Thus, 44 experiments which include 19 experiments on
breeding, 11 on agronomy, two &n horticulture, seven on
pathology and five on entomology, covering the crops had
been formulated and all the programmes have been imple=-
mented with the support received from the respective
universities and CPCRI, Kasaragod.

The major achievements under the project ard
important problems/constraints in the effective implemen~
tation of the programmes at the participating centres are
highlighted in the following pages.

The major crops covered under the project area of
perennial nature and conceivably the programmes take
longZer periods to give valid results. Thus, though the
project started functioning in 1971, the first variety
of cashew could be released only by 1981-82. Eleven
varieties which include seven Selections and four hybrids
in cashew and two each in coriander and fenugreck, one
in turmeric nave been released for cultivation by the
respective varietal release committee of the states on
the recommendations of the workshops. In addition, 45
cultivars and 32 hybrids of cashew have been identified
as the best clone which could be recommended for clonal
sead production. Three selections in cardamom, sSeven
selections in coriander, three in cumin two in fennel
and two in fenugreck are found to be promising and these
are in the advanced stages of evaluation.
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In cashew, epicotyl grafting and in situ veneer
grafting are the most promising vegetative propagation
methods that could be adopted on a large scale.

Results of fertiliser trials in sandy and laterite
80ils showed that response to nitrogen application is
highly significant in cashew and the present level of
250 g of nitrogen per plant need reﬁision to 500 gz.

Foliar application of 3% urea with endosulphan 0.05%
gave significantly higher yield under Vridhachalam
condition.

Results of fertilizer trial on pepper at Panniyur
with three levels of nitrogen (NGO’ 120 and 180) showed
that N, (60g/vine) level is significantly supverior to N,
and N3 levels. The results of factorial confounded
experiment with three levels of N, P and K also indicated
that lower levels of nitrogen (50 g/vine) is superior.

The yield response of coriander to nitrogen appli-
cation was significant at Jobner and Jagudan.

The highest yield of fennel was recorded in treat-
ment N45 + PBO + 4n + B with net increment benefit ratio
of 1:5.

Bordeaux mixture spraying and drenching were found
to be effective in controlling the Azhukkal disease of
cardamom. For containing 'Katte' disease of cardamon,
systematic roguing of affected plants and adopting
phytosanitary measures are recommended.

Spraying of Bordeaux mixture in June, July and
Auvgust was found to be effective in controlling the ‘pollu!
discase of pepper caused by Colletrotrichum glyosporiodes.
For pollu beetle control, 2 sprayings of 0.05% endosulfan/
quinalphos/methamedophes or methyl parathion, during last

week of September or first week of October (second spray)
has been found effective.
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Among the participating centres, Bapatla, Vridhachalam,
Madakkathara, Vengurla, Bhubaneswar and Vittal have made
valuable contributions for improvement of cashew crop.

Four varieties from Vengurla, six from Bapatla and onec

from Vridhachalam have been released and more selections
and hybrids are in the advanced stazages of trials. lYertili-
Ser and plant protection recommendations have cmerged out
of field trials and vegetative propagation methods have
been standardised for large scale adoption. Standardisation
of managenent practices for transplanted as well a8 in situ
grafts to get beeter success in in situ grafting and field
establishment need additional thrust. With the additional
support now available from Multi State Cashew Froject it
should be possible for the above mentioned centres to
identify the work on these aspects. Vengurla centre has
already taken up large scale multiplication of the released
varieties. Low rainfall and freguent changes in the staff
working in the project at Vridhachalam has adversely affe-
cted the implementation of some of the programmes at this
centre. More concerted efforts are required to standardise
a method of vegetative propagation for large scale adoption
and develop technology for the management of the casnew
plantations in low rainfall areas. Vengurla and Vridhachalam
centres require additional sup.ort by way of man power and
physical facilities to implement these programmes.

Mudigere, Pampadumpara and Yercaud are the three
centres in addition to CPCRI centre, Appangala for cardamom
research. At mudigere, 75% of the sanctioned scientific
posts are vacant for the last three years, and at Pampadum-
para 65 to 75% of the scientists were not in position till
March 1982. At the new centre Yercaud also the staff
position is in no way better. Non availability of scientists
to work at these remote areas nas adverscly affected the
progress of implementation of the programme.
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A number of clones giving high yield and guality
capsules have been identified at Mudigere, Pampadumpara
and Appangala and based on progeny performance, clones with
high mean progeny yield have also been isolated. pMaximum
planting material (seedlings and clones) are to be genera-
ted from these elite clones for which a technology has to
be developed. Germinaetion of cardamom seed is reported to
be low after October, probably due to low temperature. If
technology is developed to get high'percentage of germina-
tion of cardamom seed during November-December months
(the peak period of maturity) the entire gquantity of seed
capsule from the elite material could be utilised for
generating the planting materials, This is one of the
areas where the scientists working on this crop need fto
concentrate immediately.

Implementation of the programme is quite satisfactory
at Jobner, Jagudan (fennel and fenugreek) and Pottangi
centres working on annual spices.

Among the six centres sanctionad in the Sixth Plan
periocd Vellanikkara for ginger and turmeric, Jhagram for
cashew and Yercaud for cardamom have started functioning,
The other three centres namely Chinthamani, Sirsi and
Chinthapally are yet to start functioning effectively and
need a re~examination whether the centre should continue
in the present form and location.

As regarde the functioning of the participating
centres, the main constraints have been and continue to
be the inadequacy of finance and man power. When the
project was sanctioned in the IV Plan, adequate support
could rot be provided even in important disciplines like
agronomy and entomology. &iven though additional support
has been provided in the subsequent plans, it was found
cuite inadequate and many of the centres still have only
an 82 scientist supported by a Jr.Scientist or Research
Assistant. The provision of contingency as also the
physical facilities are quite inadequate for the effective
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implementation of the programmes alloted to the centres.
9till more important rroblems are the delay in filling up
the sanctioned posts and frequent transfers of the
scientists without even informing either ICAR or the
Project Coordinator. 1In fact in some of the'centres,
major portion of the T.A. provision is utilised to meet
the transfer TA. Lhese problems have been discussed again
and again in all the precvious workshops and it is going
to be discussed in this Workshop also, and I am afraid,
the problems will remain to be discussed in future
workshops as well.

The Implementation of the programme at the new
cehtres sanctioned during the Sixth Plan are quitc satise
factory and their contributions hawve been substantial.
This has become possible due 1o the coordinated efforts
of the participating centres, unrecserved cooperation from
tne concerned universities, support and help from the
Director and staff of CPCRI and guidance received from
ICAR headquarters. 1 take this opportunity to express
my grateful thanks to every one of themn.
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PROCEEDINGS Or Tdid TECHNIC.aL SESSICN

SESSION I: 2LaNT BREEDING Date: 10 Kov. '83
(Cashew, Cardamom & Pepper) Time: 12.15-17.30
Chairman + Dr. {.V.i. Bavappos, Director, CITURI

Rapporteurs : Dr. 8. Balakrishnan
Shri P.N.Ravindran
Shri T.Srirama Rao

after the introductory remarks from the Chairman,
the work done during the previous two years on cashew was
reviewed by Dr. K.V.Jithendra Mohan; Dr. G.Subba Rao
presented the review on cardamom and Shri P.S.Ravindran
reviewed the work conducted in pepper. Scientists frem
the coordinating centres supplemented the results A
summary of the review and the decision emanating from the

deliberation that followed are given below:
1. REVIEW

i) Cashew (Dr. XVJ Mohan)

The breeding experiments in cashew arce in progre:=s
at Vittal, Vengurla, Vridhachalam, «anakkayam, Bapatia ar.’
Bhubaneswar under the AICSCIP and at Ullzl 2s a porticipat.-

ing centre.

Germplasm: The germplasm collectio.. ranges from 47 to >71
indigenous types and 4-9 exotic types in various centres.
Ihere was considerable exchange of materials betwcen thsce
centres mostly seedling progenies and thercfore, a parti-
‘cular accession when transferred to a new centre ccouiresd
a2 new entity different from that of the parent in many
respects. There is a good scopce for introductions to ve
made from the centre of origin of cashew as the variabil: *;
available at present in the country is too small,
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The evaluation of available geraplasm has been
completed in most of the centres, while the same is due
to be completed shortly at Vittal. From the germplasm
collections maintained 2t different centres, a few hovo
been identified as test performers and released as
varieties by the respective variesty release committee.

Comparative Yield Trial: Promising selections, 4 each from

Vengurla, Bapatla, Vridhachalam and «nakkayam have been
put under multilocation trials at different coordinating
centres. The yield data for the year 1977-83 have been
pooled and analysed. In all the centres the differences
between varietics have been found significant.

M 44/3% a selection from Vridhachalam was found to
perform well at Vengurla, Vridhachalam and Vittal, thus
indicating the stability in yield and adaptability under
different agro-ecological conditions. The type M 44/3 of
Vridhachalam hence qualifies for the consideration for
release. 4s a short term rapid multiplication measure,

this type can go in for production of clonal seed.

Hybridization: The two important hybrids generated at

Vengurla are’ Hybrid-5 and Hybrid-11 have been released as
Vengurla-:; and V-4 respectively by the State Variety

Release Committee. 8 a next phese, hybridisation was
started by cressing Vengurls materials with the Vridhachalam
materials particularly M 10/4 and ¥ 44/3.

it Bapatla, Hybrid No.2/11 and 2/12 are the
promising hybrids. They are further crossed with the
materials like Tree No.4/7 Tuni (bold nut); M 10/4 of
Vridhachalam (high nut set/panicle).

The hybria H-4~7 and H-3-17 are the pronmising types
cf wnakkavam ovolved earlier. .mong thé‘new hybrids H-19
(algd 1=-1 x ¥ 30-1) is the most promising with high yield
and bold nnt size. The cther one is <26 (Bla 139-1 x
H-3-13).
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st Vridhachalam the nut size has been significantly
improved by crosses involving M 33/3%. Imbreeding -
depression in self-progenies was also noticed with respect
to nut size.

Progeny No.2, 3 and 8 of the cross M 33/3 < M 10/4
are promising. )

The review was further supplemented with the results
from the coordinating centres by Shri P.G.Vecraraghavan
(Madékkathara); Dr.rao Rama Mao (Bapatla); Dr.X.P. Palani-
swany (Vridhachalam); Shri D.P.Sawke (Vengurla); Shri
', Xonhar (Bhubaneswar), Shri S.N.Ghcsh (West Bengal) and
Dr. M.M.Khan (Chintamani). '

ii) Cardamom (Dr.G.Subba Rao)

Cardamom research is in progress at Cardamom Research
Stations at Mudigere (U.LS), Pampadumpara (KiU) and wppangala
(CPCRI) from the very inception of LICSCIP. One more
centre was added to the project at Yercaud (TNaU) in VI
Plan. In addition, Cardamcm Board is having a centre in
Myladuspara. sarlier some rescarch on germplasm collection

of cardanom was conducted at Singhampatti in Tamil Nadu.

Three experiments are in progress in the discipline
of genatics viz. gernplasn ceollection and evaluation,

comparative yield trials and hybridisation.

ot Mudigere, 16 types (cultivars) and 8 species
of related gencera are being maintained. In 983, 28 clonal
selections were made based on yield, size aad shape of the
capsules. ot Pampadumpara 31 cultivars znc¢ 10 wild types
are maintained. During the year, 21 new collections were
nade. PV1, a promising sclection frcem Malabar recorded
maximum yield. =t wppangala 188 accessions representing
cultivars and wild types arc being maintsined and 180

sccesaions are being maintained at Myledurpara. «umong the
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selection at Yercaud, Selection 11-18 gave an yield of
1.62 kg coprsule during the sccond year of bearing.

_ Comparative vield trial with seedling progenies
of 15 promising sclections 1l2id out at Mudigere in 1974
did not give any conclusive results. However, progenies
of CL=664, CL-730 and ..5-1286-37 and NPK~254 performed
oetter. at uppangala 5 sclections PG 1 to 5 were found
to be promising. Walayar types .PG-T7 a very promising
type is under pre-relecase multiplication. «t Mudigere
performance of throo sclections viz.Pl, P3 and P5 under

multilocational trial was very good with regard to yield.

Diallel crosses involving 6 charactors and having
30 cross conbinations were plented at ludigere in 1973-74
scason. Progeniz:gs D-715;, D-141 and D-148 arc the most
premising. In order to get lines resistant to katte,
nutation brecding progranme was initiated in 1975 at
wppangala. Thirteer irradiated seedlings anong 1.5 lakh
seedlings have bocn szlected ac resistant to katte after
repeated six iaoculations. the secedlings are boing multi-
rlied clonally for further testing and yicld evaluation.

Shri X.Vasantha Kumsr (Pampadumpara), Shri.G.S.

Sulikere (Mudigere) and Dr.K.Nanjan, supplencnted the

rasults.

11 ocppRe r.S.Havindran)
iii) Pepper (P.S.Ravindran)

Pepper Research Station, Panniyur is the only
centre undcr the 4ICSCIP working on pepper breeding.
putside the project recrarch work on pepper is in progress
at CPCRI Regional Station, Calicut and Horticultural

Resezren Station, Ferumbarai (TNaU).

ot

L%

Pannivur, replanting of the old and senile

)
inec in tun: germpl wwm storted ia 1879 on a phased

v
rrogre.a.e, 1S being continued. Duaring the period, 63 wild
types =nd 4 cultivars of pepper were added to the germplasm.
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Intorvarietal hybridisation involving 11 parental combi-
aAations was carried out. EBesides, selfing was also done
in scven cultivars involving a total of 150 spikes. «
total of 135 seedlings (hybrid + OP) have becn selected
for multiplication out of 1425 secdlings planted.

Yield data in progeny row svudy indicated that
five culturcs gave spike weight ranging from 1000 g to
4010 g. 1In the comparative yield trial involving 5
varieties, yicld data for the last 5 years show that
arakulanunda produced maxiwum number of spikes while
Panniyur-1 gave the highest yicld followed by Xuthiravally.

«n ad hoc schemc of ICAR was functioning in HRS,
Perumbarai since October '82. lhe experiments in pregress
are conmparative rield trial and ocvaluation of OF seedling

progenies for yield and cquality attributes.

»t Calicut, ihe pepper germplasm comprises 110
cultiveted typcs ana 72 wild typcs and are being evaluated
for yield, rosistance to cuick wilt, nematodes axd pollu
beetle as well as cuality parameters. -bout 25000 OF
seedlings from 75 cultivars ond 185 hybrid szed-ings werc
raiscd. » majorisy of them are being studied for

rzsistance to Phytophthora and neuwatodes. Hemalrning were

planted to the ficld. Intervarictal crosges involving
8 cultivars were carried out. an officient coindrolied
crossing tcechnicue using rooted literals wae developed.
Six seedlings raised froa OP Se:xds were found te te

resigtant to Phytophtaora or inoculation, ard oane lype

Trom Idukki was r:sistant to root-knot newatede. Irradi-
ation worh was initiated to induce wvariabil.cty for locating

2

trial involving

L]

esistance to uick wilt. - mwltilocatior
9 popular cultivars has poen laid out at ¢2licut, Kannara
end Palodo. + seloction prograrme has been initiated in
RLariaund=a. Lor this 213 types of Farimuwda have becn
sclected and 100 t.p2s planted in 2 comylately randomised
vlock dusigre



- 17 =

Shri ¥X.X.Ibrahim (Panniyur), Dr.P.R.Murthy
(Chintapalli) and Dr.¥Xhader Moidecen (LhadljanhudlSl)
suppleomented the results.

2. ABCUMMBNDLTIONS.

i) Cushew

e o e s

(1) In vield evaluation studics, yield data for

S
the first 5 years may b2 coneidered for initial selection
in the case of clonal naterials while seven years' data
may be congidarved in the case of seedlings. In ovder to

( the time span involved in the evolution and release
—tA

bz made and pubt under Jultllo ational trial. When consi-

of varicties clonal material from such selected lines may
dering selections for release, yield data upto the 10th

year must be taken into account and pooled aﬂ'ly is done.

(2) dHereafter clonal material alone should be

includecd in all the nultvilocation trials.

(3) Tha following collcctions/hybrids which have

proved to be ¢ rior ray g0 into the multilocaticn trial,

ups
in 211 the co--ordi < centres. Hadekkathara - 4 hybrids
nd 7 {ie. hybrids H-19 (1610), H-26 (1600),
3 1528) Bapatla - L.80.129, +.N0.40
icds 2/15 & 2/16. Vyidhachalam - 3%/% (Selfed)

44/%, Vengurls - Hybrids 5 and 11 (Vengurla 3% and 4).

(4) Zach centrs should prepars sufficient number
i propagated progenics preferably on a singls
ply to all other centres to lay

q

(5) “iue twials in @il toe centres should be
v Hence the planting meterial

1
alsc shoudd be supplicd accordingly.
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(6) & group under the Chairmanship of Dr.M.K.Nair
and consisting of ths statisticizns was formed to look
into the details regarding the nultilocational trial to
be laid out. dhis group may also look into the overall
breeding programme of all the comordinating centres with

special reforence to gernplasm ccllsction and survey.
)

(annexure T

(7) *he ninimum descriptor prescribed should be ¢

1

ne ongoing nmultiloca—

},_l .
ot

completed for all the materiszls in

ot

tional trials as well aos fubture trials.

(8) an arca-wise and season-wisc statement indicating
tiie appropriate propagation technigue to be adopted in
cashew may be prepared. Mr.Nagabhushanam was requested
take up this in consultation with all centres
(innexure II).

(9) Ior all fubture crossing programaes centres
may be identificd and tue programies should be taken up

only with specific objecctives,

(10) {t was decided to wultiply the different

in dlliercpu cﬁntrms, (Elegse se

HETONOMYY | ~
& n¢9Lg§£damomo

cﬂlwotlons/ly rids already relzased/under releasc -0 ooy

- . - e )

[

2 Annexure IIT under

(1) There is utnost urgency in laying out a
multilocational yield trialy which may include all the
rromising types that nhave come oul from the differsnt
Cardanon Research Centres - likce P1, P3, P5, PV1 selection
107 CL.37 and LPG.7 etc., “The individual centrazs may make
arrangemeﬂts to 1ift clonal materials from the source of
nultiplication, by collecting the materials personally.

(2) The seed production programme in cardamom necds
acecloration. <The technology developed at the Mudigere
centre with ragard fto raising of pramary nurscry in winter

nay be passed on to the Cardamow Board for testing and
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acoption, - Selections P1, PV1, PRIC7, Cl.37 and &4PG.7
were decided to be multipliced in different centres as

-

per detaile given in amnexure IV.

iii) Pgpper.

(1) »11 germplssm col ctions and their maintenance
should be teoned up and cxisting material in the couniry
may be coliected for conservation wibthin another three
vears. “the maintaining aspect is being considered by
ccumitiee under the Chairananship of Dr.R.D.Iyer which
will g6 into the wmethodology for conservation including
W temperature, through tissue culture etc.

o
i representative of the University may be nominated on
5

(2} The gerwmplasm now existing at the centres
should be multiplied and maintained atleast in two centres.

Once evaluation ig over they can

planting in a germplosm conservztion. bleck in those two
centres specially identified as bpanks o{ germyplag
(3) It is extremely eésential to look 1nro the
variability existing in a particular cultivar and there
to

SIES be a great scope in iwmproving yield considerably

D
@

S
by selecction within a variety. Work has alrcady been

initiated in Karimunda and Kottanadan at CPCRI. Zxtension
¢t this activity to cther major culiiva ig reguired

S
and the co-ordinating centres wmay look into this.

(4) =11 bréedixg programines should be ained at
primarily for the improvewment of yield and for mproveﬂcnt
of registarce to diseases. « rethinking on the breeding
programnes scems bto be necessary and the groun under the
Chairmanship of Dr.¥M..Nair was requested to comsider

this also.

(5) «n efficient strategy for the production and

dlSt?Lbuf;ﬂﬁ of planting waterials neads to be evolved.
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i« Special Topic on "Current status in the
vegetative propagation of cashew" was preSénted'by
Shri 5. Nagabhushanamr, and "Collection, conservation,
cataloguing a2nd cevaluation of p@pper germplasm with

special reference to wilt disecase" by Shri P.N.Ravindran.



ANNE/Z1IURE I

Proceedings of the group meetiqg to discuss the
breeding programme in Cashew, Pepver and Cardamom.

I. CaSHs!

L, Germplusm collection.

1. For planting germplasm collection, iaitially,
closer spacing of 4mxdm will be adopted in view of the
limitatron cf land available in the centrec. After
preliminary evaluation, the sclected muterials will be
carried for comparitive yield trial at the normal spacing
of 7.5mx7.5m. 1) addition to the germplusm will bz made
only through clonal materials viz., grafts/layers.
Collection of seed materizls for germplasm being followed
at certain centres may be discontinued. Initial planting
in the field way be done in A statistical design to the
extent possible.

~e Lzand is availaple for further planting ley at
Vengurla and Bapatla. Fifty more accessions mayEbbtain
during next two years from Anaskayam, Vridhachalam and
Bazpatla at tlhe rate of 1our clones per accession. Ab
Bapatla, 20 accessions may be collected from Andhra Pradesh
regior.. Vittal staition may undertake tha survey of
West Ccasct a8 well as Bast Coast by 1935. Yor survey of
EBast Cosst, crea,centres at Rapatla as well as Bhubaneswar
stations may collaborate. For collection from Mahurashtra
region centre st Vengurla may bxtend collaboration. The
other centres have no land for plainting. They may also
collect germplarm availsble witrin their region and
provide the same to the Proiect Co=-nrdinator for arranging
planting atbt Vittal z2rd Vengurla.

3. Proforna for evaluating tne varieties was
Arecissaed i1 detall wnd finalised and it was decided to

recerd only the foilowing characterss
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1. Branching habit (number of laterals = unit area).
‘2. -Ganopy area
3, Yiowering/all in one flush/gradual area spares/

carly and late.

4. Yercentage of hermaphrodite flowers from ten
: & ¥
panicles per tree selected at randon.

. Number of fruits per panicle
. Apple colour (to be used as a marker)

5
6
7. Hut weight (per 100 nos)
8. Shelling percentage

9

Total yield in kg for 3 years (5th, 6th and 7th
year)

10. Incidence of pests - stem borer/tea mosquito.
11. Duration of harvest

12. Age of the plant

13, any other information

B. Multilocation trial:

A new multilocational trisl will be laid out in all
the centres, subject to availability of land. The design
will be RBD with 17 treatments, 3 replications and 6-8
plants per plot with a spacing of 7.5mx7.5m. For planting
clonally propagated materials except air layers with a
common rootstock only will be used. The seed material
reyuired for raising rootstock will be surplied to all the
centres from Shantigcocdu. The requirement of the respective
centres will be intimated by March to the Scientist-in-charge,
CPCRI Seed Farm, Shantigodu. ‘'‘he planting materials will
be supplied by the centres as detailed.

Magdakkathara Centres H 19/16-10, H 26/1680, H 26/1681,
q 26/1598

Bapatla 129, 40, 2115, 2/16

Vengurla : Vo, Vs & V,, Hybrid 24, 44/%
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33/3, 44/3, 26/2
Vittal : 30/4, 59/2, 44/3

Vridhachalam

20

Note: Clonal progenies of M 44/3 will be prepared and
Supplied from Vittal, Vengurla and Vridhachalam.

C. Review of ongoing breeding programmes at different
centres:

Vengurla: The parents utilised in a crossing programme have
been selected based on certain desirable characters. The
available hybrids may be evaluated for yieid and quality
characters. '

Bapatla: “he work was examined and it was found that the
crossing programme has been undertaken based on nut
characteristics and the work may be continued. The

evaluation of the available hybrids may also be carried out.

Mudigere: 'he existing germplasm collections may be
evaluated and available data may be cexamined for identifying
parents with desirable characters as per the proforma
supplied.

Vridhachalam: Jdvaluation of the F1 progenies may be

continued. Further crossing work may be taken up only

after the breedcer joins.
IT. PEPPER

1. The pepper germplasm will be maintained at Panni jur,
Yellanikkars and Peruvannamuzhi. After evaluation they
may be maintained at closer spacing in a germplasm bank.

If facilitics available a set may be maintained in cement
tubs of 75 cm cube.

2. For cach germplasm accession, five plants should
be maintained in the field and onc in pot.

3. the nmultilocation trial will contain nine cultivars.
The contres will be Panniyur, 4dmbalavayal and Thadiyankudisi.
Th~ following cultivars will be used. Panniyur-I,
Karimunda, Kuthiravally, Kottanadan, Aimpiriyan, Neelamundi,
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Arakulan Munds, Narayakodi and Kalluvally (Wynadan). The

trial is similar to the one being conducted now in CPCRI.

At Chinthapalli, an observational trial alone will be laid
out withh these varieties.

Uniform clonal materials in the following.cultivars
may be supplied by the centres mentioned.

Pevper Research Station, Panniyur: Panniyur-I, Karimunda,

Zuthireavally, XKottanadan.

CPCRI Hegionul Station, Calicut: Neelamundi,; Arakulam Munda,
Narayakodi, Kalluvally and Impiriyan.

Designe RBD, 6 plants per plot, 4 replications and

common boarder.

Sixty cuttings of each cultivar should be suprlied for
- planting. )

4. Multilceation trial with new cultures: Separate

trial with the improved high yiselding cultures available
at Panniyur will be laid cut at Panniyur and CPCRI farm,
Peruvannamuzhi. Culbture ¥Nos.120, 331, 527, 239, 54, 1187,

341 and two controls, Panniyur-1 and Karimunda.

Design: RBD, 6 plants per plots and 4 rsplications with

common boarder. . In view of limited availability of

rlanting materials, the trial will be laid out only
at two centres. <The Pep.er Resecarch Station,
Panniyur will supply nucleus material for further
rnuitiplication.

5. Intra-varietal evaluation is going on in two

cunnodb

cultivars at Calicut. In view of the paucity of staff,
mors selection work - -4 be taken up. ‘

9

6. Crossing prozramme: The following parents will
be used in different combinations. Balankotta and Karimunda
for shade tolerance; Nilgiris 2nd Kottanadan for quality;

Kalluvally for drought; Rarayakkodi and Uthirankotta for
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disease tolerance; and Kuthlravale fer spixe lepgfh and
yield. Seeds from controlled Prossing and also open
pollinated can be usei for SCrO“ﬁlﬂb and yield resistance.
As Tar as possible, “Fhe crossing work should be dons using
laterals under controlled conditions.

IIT, CacDAMCH

i _,....

L multilocational trial may be laid out during
June 1984 at five centres viz., mudigsre, appangala,
Pampadumpara, Myladumpara and at Yercaud with the following

clonal selectione. The material are to be lifted by the

concerned scientists of the centre.
T, P1 g
2. P35 } m Mudigere Centre.
. PS5, 8

‘ﬁf L . P'\/T"i q " ‘. Fat=} 1
: {¥rom Pampadumpara Centre.
5. PR—1078

€. CL=37 lg.

appangala Centre.
& :
T. APG-T Q

with control (local) of respective cent

T
The details of the trial zare as follows:

Number of plants per trecatment : 9
Replication : 3
Degign : . RBD

Spacing 2 zx Im

oo

Specifications of vegetative planting unit must have one
ostem =ith one or two growing suckers ‘having
46" long rhizome., It is the responsibility of the rcspe-
ctive caentres fo keep material resdy by the end of May
1984 and intimzste the other centres to 1ift the material.
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Periodical observations to be recorded.

1. Number of suckers

2, Height of suckers

3., Number cf lgavés

4. Totsl number of panicles

5. Numbor of panicle per bearing sucker

6. No. of capsules per panicle for five plants

7. Wet weight of capsules

8. Dry weight

Although only 9 suckers are reguired per treatment
as per the plan, it is suggesfed that 35 suckers per

selection may ¢ supplied considering mortality of plants

during transit and after planting in the field.



ANNEXTURE II

Cashew propagation techniques to be adopted
at different centres in different scasons.

For large scale multiplication of vegetative progenies,
necessary to build up a clonal orahard as a primary
Isﬁep,wuﬂhe clones may be plantc@ 2% a closer spacing of
4mx 4w accommodating 625 clones per ha. Under judicious
managenent, 1t is possible to procure scion stocks/bud
woold/shocts for nultiplication from second year onwarcs
frem the clonal orchard.

I'rc following prépagation_technicues are suggested
for different centtes on'the_basis of the success achieved
and reported in different seacon

S.No. Name of the Station Period Suggested
......-techniques for
: T : multiplication _

1. CRS, Vengurla (Maharashtra) Feb. to Bpicotyl grafting.

March
May to Softwood grafting
November

2. CR3, Madakkathara (Keraln) March to spicotyl grafting
‘ May

3. M3CP, Ullal (Karnataka) February airlayering
to April '

4. CrS, Vridhachalam(Tamilnadu)Jdune to Lirlayering and
apgus’t "in situ patch
L]
buadding.

5. CRS, Bé La(undnrd Pradosh)aunn to In situ wvoneer
‘ Hovember graiting and in
8itu patch budding.

6. CRS, Bhubaneswar (Orissa) June,Sept. Vencer grafting.
Oct. :

June to Splcotyl grafting
Feoruary and softwood
March to grafting.

July ,
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7. CPCRI RS, Vittal/Shantigodu, June to Spicotyl grafting
Karnataka September veneer grafting

'October to .
December  Patch budding

January to idirlayering

March Patch budding
«pril-to

ANNEXTURE III

Cardamom selections approved for multiplication
by the VI Workshop on AICSCIP

e W S P S ol T W U S S SR W W TN D ey St S ) YD gy W T S TP T PR S Y U D A D e G D S S W G D S € T P D P D Wiy S S O O s s

Name of the centre Selections No.of suckers Seed capsule
' to be ~available for available from
multiplied. planting different high
during 1984¥ yielding clones
for distri-

bution

o - -»----—-—-—-—-.—d.—--—.&a.-.-—-—-—a————--—--...— —————————————————————
Mudigere P1 500 100 kg
Pampadumpara PV 200 50 kg

PR 107 100 10 kg
sppangala ‘ Cl1 37 500 200 kg

ARG 7 100 10 kg
Cardamom Board

Saklaspur ' C1.37* 300
*after meeting the MLT and NPK experiment requirements.
Hligh density planting 2m xlm (5000 plants/ha)
* *ippangala will supply
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SESSION II: PLANT BREEDING Date:11 Nov., '8%
(ANNUAL SPICES) Time:09.00-11.00
Chairman t Dr. P.C.8.Nair

Director of Research, XAU

Rapporteurs : Shri T. Srirama Rao
Shri P.N. Ravindran

The review paper on ginger and turmeric was
presented by Dr.(Mrs.) M.J.Ratnambal. Dr.R.K.Sharma
reviewed the work on condiments (coriander, cumin; fennel
and fenugreek). |

I. REVIEW
' i) Ginger and Turmeric (Dr.(Mrs.)M.J.Ratnambal)

The coordinating centres at Kasaragod (CPCRI), Solan
(HPAU), Pottangi (OUAT) and Vellanikkara (KAU) are doing
research on ginger and turmeric. Work is in progress also
at Calicut (CPCRI) and Coimbatore (TNAU) as non-participa-
ting centre. - -

Ginger: Among 38 germplasm collections evaluated at
Kasaragod the highest yield was recorded in cultivar Wynad
Local for the two yearé under report followed by Burdwan
and Nadia.

At Solan, 100 accessions were under evaluation
during 1981-82, accession No.645 gave maximum yield and
during 1982-83%, accession No.600 was the best yielder.

| At Pottangi, the germplasm had 81 accessions. .The
percentage recovery of dry ginger was maximum in PGS-6

At Vellanikkara centre, among 25 accessions evalu-
ated during 1982-83%, Nadia was the best yislder followed
by Maran.
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At Calicut 85 accessions were evaluated and Maran
was found to be the highést yielder (7.8 kg/3 Sq.m.). The
percentage recovery of dry ginger was maximum in Karakkal
(23%). Maximum percenfage of 0il oleoresin and fibre
was found in Himachal Pradesh (3.0%), Brnad Qhernad (8.1%)
and Mananthody (6.8%) respectively.

Preliminary yield evaluation of selected clones from
the germplasm accessions was in progress at Solan and
Pottangi. Among the 22 clones under evaluation at Solan
during 1981-82, accession No.564 was the highest yielder
followed by accession 646, and during 1982-83 accession
No.646 ga#e the maximum yield.

4t Pottangi cultivar Ernad Manjeri was the highest
vielder (5.1 kg/3 Sy.m.) during 81-82 and PGS-19 during
1982-83 (5.2 kg).

In a comparative yield trial involving 9 cultivars
at Kasaragod, Wynad Local, Burdwan and Nadia were gBod
yielders in that order.

, i
At Pottangi in the comparative yield trials during

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

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

recovery of dry ginger (24%).

A multilocation trial with eight ginger types has
also been initiated during 1983 at Pottangi, Solan and
Trichur.

Turmeric: One hundred and two accessions and 62 clonal
selections were maintained at Kasaragod. Cultivars
Vontimitta, Wynad Local, Ethamukula were good yielders
(10.9 kg, 10.6 kg and 10.4 kg/3 sq.m. respectively) in
1981-82 and cultivar Bthanukula was the highest yielder
(14.4 xg/3 sq.m) in 1982-83. Selections IC, 24, 3D, 15B
and 21A were the highest yielders (32-35 tonnes per ha)
during 82=33.
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At Solan during 1981-82 accession Nos.59 and 769
ere the best yielders, while during 1982-83 the yield was
maximum in accession No.62 followed by accession No.745.
At Pottangi CLS=13 was the highest yvielder during the two
seasons under report. At Trichur 103 collections were
evaluated and the maximum yield was recorded in cultivar
Garpamn.

£t Coimbatore the mutant clone 5307-1-1-was the
best yielder followed by 5380-2-3.

At Calicut among 180 accessions cultivar Kongpong
was the highest yielder (13.2 kg/3 sq.m. bed). Ihe
percentage recovery of dry turmeric was maximua in cultivar
Amrithapani Kothapetta (32.4%).

The percentage of curcumin was maximum in cultivar
Sdapalayam (10.9%) follo ed by cultivars Palagally, Lrichur
(10.7%j, Srathukunnam, Adimali (10.3%%). <LThe o0il content
varied from 1.0% (Duggirala) to 9.5% (Kahikuchi). Llhe
cultivar Konni had the highest percentage of oleoresin
(19.2%).

From the germplasn 27 clones were selected for
preliminary yield evaluation at Pottangi. Recovery of dry
turme~ic was maximum in PG3-~10 (31%).

The preliminary yield evaluation with 15 accessions
at Coimbatore indicatved that 5378-%-=1 was the highest
vielder (20.3 kg/8 sc.m.) Duggirala had the maximum oil
content %.3%% and olecresin control (6.6%).

The comparative yield evaluation of six clonal
selzcticns at Kasaragod did not indicate any significant
differences among thes selections, the yield varying from
33.-35 tonnes per ha in both the years under report.

Comparative yield trial vith five promising clones
irdicated that clone PTS-38 and PIS«10 during 1981-82 and
1982~83 were tiie vest vielders. The percentage recovery
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of dry turmeric was maximum in PTS<9 (27%) and curing
percentage (31%) maximum in PT8-~10.

At Coimbatore, 19 accessions were taken for
comparative yield trial and clone 5307-1-1 was the most

promising.

A multilocation triasl was laid out at Pottangi,
Trichur and Coimbatore with nine turmeric cultivars. At
Pottangi and Coimbatore selection PTS-1C gave the maximum
vield (10;1 kg/3m2 and 6.4 kg/3m2 respectively).

Nine high yielding cultivars sclected at Calicut.
are under a multilocation trial at Calicut, Xasaragod
and Palode. The trial is in progress.

The review was further'Supplemented with the results
from the coordinating centres by Dr.U.K.Kohli (Solan),
Shri D.C.Mohanty (Pottangi), Shri B.V.Nybe (Lrichur) and
Dr.Seemanthini Ramadas (Coimbatore).

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

Jobner (Rajasthan), Jagudan (Gujarat), Lam Farm,
Guntur (#ndhra Fradesh) and Coimbatore are the four centres
for research on condiments (éoriénder9 cumin, fennel and
fenugreek)u ihe breeding prcgrammes include germplasm
collection, maintenance and evaluation and multilocation
“trials on a2ll the above four Crops.

The germplasm assemblage at all the centres
were evaluated for their yield and cuality parameters.
Reactions to pests and diseases werc also scored for all

the centres.

Coriander: The germplesm collsction in coriander at present
consist of 144 types at Coimbatore, 140 at Guntur, 154 at
Jagudan and 200 types at Jobner.

A comparative yield trial with 14 varitieshave been
laid out at Guntur, Jobner, Jagudan and Coimbatore.
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Based on yield and quality, coriander variety UD-41
(Karan) and UD-20 from Jobner, culture 270 of Coimbatore,
GAU-1 from Gujarat have been recommended for release by
the respective Varietal mnelease Coumittee. <The selections
Ihe selections C€S«2, CS-4, and CS-6 of Lam #arm {(Guntur)
Wwere recommended for pre-release multiplication.

Cunin: Germplasm collections of cumin are being maintained
and evaluated at Jagudan and Jobner, |

At Jobner, 24 entries were-evaluated in a replicated
trial., Differences between entries were found sigiificant
for number of grains per umbel and grain yield. The
nishest grain yield of 6,42 g/ha was recorded by the entry
UC-198 which ~as significantly higher than the check entry
RS-1. This variety has also shovn high degree of field
tolerance to wilt, blight and powdery mildew diseases. -

At Jagudan, 5§ entries werz maintained and evaluated

for their growth and yield characters during the year.
\
& multilocation trial has been laid out at two

locations cach in Gujarat and Rajasthan with four high
yiclding selection from Jobner and threé¢ from Jagudan.

Vijapur~5, a high yielding cumin selection from
Gujarat has been recommended for release by State Varietal
Release Committee. UC-198 is a cumin selection from
exotic collections of Jobner. It las high tolerance to
wilt discase and is under multilocation trials in Gujarat
and Rajasthan. UC=19 is another high yielding selection
from Jobner.

Fenncl: A total number of 303 germplasm collections
availablc at Jobner (100), Jagudan (179) and “untur (24)
are being evaluated for yield and associate characters.

Based on the r2sults of CYT, the entry PF=35 of
Gujarat and Uf=32 of Rejasthan have been rccommended for
ralecase by the State Varie*al Releoase Committee. A
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multilocation trial with two entries from Gujarat
(composits JC-2 and JC-3) and three entries from Jobner
(UF-1, UF-112 and UF-90) is in progress.

Ferugreek: Under the ger.plasm collections and avaluation
of fenugreek, 36 entries were cevaluated at Jobner, 40 at
Guntur, 26 at Coimbatore and 69 at Jagudan (Vijapur).

A multilocation trial wvith 10+1 entries have been
1laid out at Jobner, Jagudan, Coimbatore and Guntur centres.
The fenugreek leuves are widely used as green veg_etables°
A trial to evaluate the ccllections for grain as well as

lcafy vegetables has been laigd out.

*

Ihe seclecction NILM from Jobner has been recommended
for release.

Dr.(Mrs.)Scemanthini Aamadas (Coimbatore), Shri

.Srirama Rao (Guntur) and Shri B.T.Kachhadia (Jagudan)
sunplemented the resuvlis.

II. DISCUSSIONS AlTD RKRECOMAENDATIONS.

i) Ginger and Turmeric.

-

1. *he germplasm evaluation and multilocation trials
will be continued. Germplasm can be enriched whercever

possible.

2. Uniform pottern in re orting data may be followed
in vegetative parameters, yield and guality. 4Yne quality
analysis may be made in respect of all tke types in the
germplasm collection and in the multilocational trials,
Pests and discascs scoring may be undertaken in all the
trials and the data may be presented in future. Yield
data may be recorded in Kg/3m” bed and or per ha.

3, The minimum descriptor supplied by the Project
Coordinator for all the centres for description of the
types in casc of all ginger 2and turmeric typ=ss should be

made usc of.
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4, It was sugg - sted that the following fundamental
work on breedinrg may be undertoken by CPCRI anc Agr
University,sapart from the ccordinated trials. 'fThis hec
been 2llotted to the Tollowing centres as menbtioned bel
Pol yploidy breeding, mutation

ﬁedlng, crossing includir
somatic cell hybridisation

C.P.C.R.T.

05 ov eo go

Solan

20

Polyplcidy breeding

Kerala #Agricultural
Univarsity

s

Mutation breeding

L]

. There wes a discucsion regardirg the extractan™
that is to be used for obtaining olcoresins in case of

()'J

singer and trrmervric. It was also giscussed that data varlie

cf‘

[9)]

widely depending uron the extractant used. Several solvcat

were suaggested. Thercfore, it was decided that the CPCRI

scientists will look into the date availavle using differ-

ent oxtractants and s U t

cemtres. 1n case guf n

recommending a specif , & trial shouvld be initistod
+

7
at CPCRI to mugges?t a sultable solvent.

(@]

6. T~ muleilceational trial on turmeric may als
be undertaken in Lam {Guntur) or any other suitable

locatbiong in anlhra fradesh.

ii ) COﬁlLML &

1. «lthough two types of coriander were foun
performing well (695 from Coimbatore and composibe 4 fr
Jobner), i*t ves docided to include these two entrics in h.

multilocation trials, aftcr obtaining data for 3 more years

2. %rotic collection in case ¢l cumin skould bve
enriched furtrer o come of the exotic
r

collections have
Droved 10 e gocd esvecially din e

resistarce to «wilt.,



General |
1. Seed materials should be collected by the
concerned scientists from the respective stations by
deputing scientists. While supplying the seeds proper
care should be taken to Sce that disease znd pests from
free materials are supplied. Proy’.ylactic mesasures ar
to be taken to see that the disease is not being carried

through seeds.

2. The workshop felt that there is. no justification
for shifting the present site at Lam since it will h#hder
the normal continuous work of the expe;1mentss particulariy
on coriander.

A paper on a special topic "Collecticn, conservation
cataloguing and evaluation of indigenous and exotic
germplasm of minor spices® was presented by Dr.R.X.Sharmc.
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SESSION III: ENTOMOLOGY
Dates 11~
Times; 11

[GIaNe]

°

Chairman ¢ Shri G.B. Pillai

dapporteurs : Dr. Sitarama Rao
Dr. L.Premkumar

The Chairman, in his introductory remarks briefly
indicated the problems in cashew and spices and salient
achievements., Dr.C.P.Radhakrishnan Nair, reviewed the
current status of cashew entomology and highlighted the
salient results of investigation and-on-going programmes
at different participating centres under the Pro,ect,

The scientists from the coordinating centres, Dr.Sitarare
Rao (Madakkathara), Dr.lej Kumar (Bapatla), Dr.Ganeshkumar
(Vridhachalam), Shri SK Godase (Vengurla) and Dr.sallik
(Ullal) supplemented the results.

1. REVIaW

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

Cashew Anscardium occidentale L. is infested by =2

a wide range of arthropod fauna comprising insects and
mites. The stem and root borer, tea mosquiive, ical aua
blossom webber, leaf miner, apple and nut borers etc. arce
considered to be the major pests.

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

P. ferrugineus is the most dreaded enemy of cashew

in all cashew tracts of India. Incubation period lasted
for 4-6 days grub stage 6-7 months and pupal period 20 dars
without cocoon and 60 days with cocoon. The adult beetlc
lays eggs on loose tissues in the exposed roots or in
collar region.
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Field trials carried cus as
that the infestation if detected in the eazr.y wlames . A
removal of the affected tissues along with various imuzii:.
stages of the pest and swabbing with 0.1% BIC suspens ...
would be effective. However, phytosanitary measures IS

most important for the control of the »eatn.

Recent studies carried out at CPCRI, bheseaxul wonr. i
Goa revealed that early stage cf 1r1vkua+4cn could ne
controlled.with bark treatment with mcnocrotepaos. Lo
insecticide was applied @ 30 ml/tree with contun wooi .
after removing a flap of live bark. At presert chemical
control trials against this pest are in progress v
various cashew research centres like RBimutla. Veﬁ:u:a@;
Vridhachalam and Madakkathara in addition to Vhe ou&;iﬁg
trials at CPCRI, Kassdaragod. '

Several reports on the attempts of brolcsgicald cont.s il
i s}

O]

methods against this pest also arz availalle.
cun bacterium culture DD-136 (Necaplectana car;

and Achromobacter nematcphiluc) gave EC-50%

grubs within 24 days at an inocul level of 100 nomasn/r

inoculum was mixed with the feed
1976.

um
body weight of hot grub in the laboratory when the
(c

e o) b 3\ P . N P
cashew bark, Piliay ot =

2. Tea mosquitc Helopeltis antonii Sign. (Miridae)

Tea mosguito is the most seriocus pest »f casiew.
The biology of the pest has been fully studied.
female bug lays eggs singly deep inside the tissues of
tender shoots or panicle. The incubation period lasiz
6-7 days and nymophal period lasts for
five instars. In the laboratory the femal: buzs ass a
fecundity of 25. The longevity of wale bug 735 £.%5.
Studies on the population fluctua’ion of tes mozgniio
showed that the build wv from QOctokher onwords sSy-



with the emergence of new flushes after the cessation of
rains. The population reaches its peak during the

blossom period.
on

Studies/the role of tgf.mnguito and the fungi in
the incidence of inflorescencéZ%hOWchat infestation by
~tea mosguito alone was primarily responsible for the
- malady. ‘ ‘ ' '

Chemical control trials at CPCRI, Kasaragod have
revealed that endosulfan 0.05% was most effective followed
- by quindlphos 0.05% and formothion 0.05% for the control

of tea mosaquito. ' |

Kerala Agricultural University recommended the use
of carbaryl 0.05% or phosphamidon 0.03% or quinalphos
0.05% for the control of pest.

As timely plant protection operation is quite ‘
imperative for the effective control of tea mosquito, it
was suggested that aerial application of pesticides
would be more feasible particularly in larger plantations.
4 trial on this is 1n progress under the aegis of the
Madakkathara centre of the Kerala agricultural University
using ULV formulation of carbaryl, endosulfan, guinalphos
phosalone and phosphamidon. |

No effective natural enemies have been reported
so far on tea mosquito. However, reports-are available
on a natural enemies of the pest in India. Ambika and
4Abraham (1979) reported Crematogaster wroughtoni Forel

as a predator of the tea mosquito nymphs. Sundararaju
(1983) has reported various reduvid predators viz.,
Sphedanclestes signatus Dist., S. minusculus Berger,

Endochus cingalensis Stal., alcmena sp., Seycanus collaris

Fabr. and Irantha armipes stal. from Goa. Fqur unidenti-

fiedAspecies of spiders are also found to feed on nymphs
of H. antonii in the field in Karnataka (Devasahayam
1983).
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Sathiamma (1979) studiecd the varietal reaction of
cashew to tea moscuito at CPCRI Regional Station, Vittal,
Karnataka. The mean percentage of shoot attack in different
accessions ranged from 1.8 to 43.% panicle attack 5.5_%t0 .54.3
and mean pest popuhation from 1.5 to 105.5 per 100 shoot/
panicles per tree. Damage and pest population was high
in VTH /(10/8 Epurupalam, 3apatla) and low in VTH 153 [H-3-17
(x2nakkayam).

Leaf and blossom webber Lamida moncusalis Walker
(Pyralidae) Qrthaga exvinacea Hamps.

Lamicda moncusalis has attained the status of a
major pest in Bast-Coast of India particularly in the
coastal districte of andhra Pradesh. Two species of

spanteles and a braconid parasite have becsn recorded
on this pest.

For control of the leaf and blossocm webber, which
is serious problem in the east coat tracts as at present,
the Bapatla centre had recommended carbaryl 0.15% and
malathion 0.15%.

Monocrotophos and phosiklone 0.05% were effective
in the control of leaf minor as per the results presented
from the Vridhachalam centre. Maximum reduction in thrips
infestation of cashew foliage was obtained with monocrotorhos
and phosphomidon 0.05%.

General recommendations

1) &« systemic survey on the intensity of incidence of
various pests infesting shoots, leaves, panicles and
apples and nuts may be undertaken by the respective
centres.

2) Based on the consistant results obtained from different
centres the insecticides such as endosulfan, carbaryl,
guinalphos, monocrotophos and phosphomidan can be
recommended for the field control of cashew vpest
complex.



3)

4)

- 5)

6)
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48 younger plantations afford facility for the multi-
plication of tea mosquito almost throughout the year need
based plaht,protecticn may be adopted in such cases.

Ihe field reaction of cultivars/hybrids under the
multilocation trials may be scored using - the proforms
and the same may be reported. ‘

More detailed studies on the intensity of natural
parasites of different pests may be undertaken.

Strict surveillance on poteuntial pests like flower
thrips, foliage thrips, mites and leaf beetles should be

taken particularly in endemic areas.
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~NNEXURE I

Programme on management of stem and root borer

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

2. Bio~ecology of the pest including the field activity
of the adults. ‘

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

4, Tield control trials.

Prophylactic treatments

Painting of'the mainstem and exposed portions of
roots with suspension of the following up to 1 M height.
Care should be taken to select the trees for treatment
centering around an already dead tree or badly affected

tree.
Ireatments Yosage
1. BHC .o 2 kg ai/ha
2 . ")‘ldrin .o 1 . 5 kg ai/ha
3. Heptachlor oo 1.5 kg ai/ha
4. Chlordane .o 1.5 kg ai/ha
5. Carbaryl - 2 kg ai/ha
6. Coal Tar & Kervneine 100 g in 400 ml kerosine
7. Control (No treatment)

Note: For computing dose per tree, the number of
trees/ha is to be taken as 200.
No. of replications ¢ 2
Time of anplication : 1. sdarly December
2. Barly «pril

Observations: Number of bore holes/presence of frass/gum
in treated bark at monthly intervals.
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ANNEXURE 11

e it 1

Proforma for surveying and monitoring of stem

2nd root borer incidence.

Date,

Location Village/Taluk/Dist.

No. of field/piot and
address of the farmer

Yotal No. of trees in
orchard

No. of borer infested treeg :

Tree type

4ge of tree

Naturé of the trunk
Condition of the trees*

Mild Mediym

Count of the pest stage

Condition of adjoining
trecs

Control measures adopted/
reconmuended

Mild Medium

Gummosis, Gummosis,
Extrusion of extrusion of
Frass frass and

gellowing of
leaves

oa

.e

v

[ 13

oo

.0

Soft/rough with crevices

Severe Deag
Severe Deagd
Gummosis, extru-  Lotally
sion of 'rass dried up.

yellowing and
Shedding of
leaves drying
of twigs.
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sNNEXURE 111

Insecticidal control of pest complex in cashew.

Lhe proposed trial envisages evalution of suitable
insecticidal control schedules against the major pests
of cashew foliage and inflorescehce, particularly tea
mosguito, leaf miner, shoot and blossom Wwebber, shoot
tip caterpillar, foliage and flower thrips and apple and
nut borer.

Treatments:

1.

2.
3.
4.
5.
6.
T.
8.

Endosulfan 0,05% (Hildon/Thiodan - Hindustan
Insecticides - Hoechst)

Luinalphos 0.,05% (Ekalux « Sandoz India)
Monocrotophas 0.05% (Monocrotophos - Ciba geigy)
Carbaryl 041% (Sevin - Union Carbide)

Methyl Parathion 0;05% (Metacid of Bayer India)
Phosalone 0.07% (Zolone - May & Baker)
Dimethoate 0,05% (Rogor - Rallis)

Control

(only formulations indicated in brackets to be used)

Number of sprayings: 3 (coinciding with emergence of

flushes inflorescence and fruit sett

setting)
I spray : New flush emergence
II spray ¢ 30 days after I spray
II1 spray : 30 days after II spray

Design: RBD

No« of trees per treaitment
No. of replications

o e
W N
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Layout: Lwo trees in each treatment should be separéted
from the adjoining set of treatment trees atleast by one
row of guard trees all around. These guard trees should
also be sprayed with the same insecticide of the respéctive
treatment. In case there is only one row of the guard
trees, the corresponding half portion of the canopy facing
the treated trees should receive the respective insecticide
treatment.

Observations: Ten leaders should be selected and tagged

in each observation tree before the first round of spray.
Pretreatment observation is to be recorded 2 déys prior

to each spraying and two post treatment observations, 10
and 20 dayS'aftér each spray. Observations on incidence
of the following pests are to be recorded. Tea mosqguito,
foliage and inflorescence thrips, leaf minor leaf and
blossom webber, apple and nut borers shoot tip caterpillaxr
and other pests of regional importance like mealy bugs,
mites, aphids etc. ‘he observations should be recorded
vwsing the proforma appended.

Tea mosquito: IFor scoring the intensity of tea mosquito

infestation, O-4 scale described by 4mbika et al (1979)
(Proceedings of PLi:CRUSYM II) should be followed.

Score :

0 - No lesions or streaks

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

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

3 - above 6 coalescing or non-coalescing lesions

or streaks

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

Visible stages (adults & nymphs) should be counted
on mature sample leaf in cach leader.

Leaf and blossom webber: The number of'webbed tips of the

laterals and number of cateryillars are to be recorded.

Shoot tip caterpillér: The number of laterals with damaged

shoots to be recovered.

Leaf miner: ¥ive leaves from the tip of each lateral are
to be observed and the number of infested- leaves recorded.

Inflorescerce thrips: Presence of scabs on the inflorescence .

stalk should be recorded. To record thrips on apple and
nuts, 25 apples and nuts should be collected at random

7, 15 and[a%%gr Spraying, corresponding to peanut; green
nut and full maturity stages. <The damage intensity shoulad
be racorded per the following scale. ‘

Score
0 No damage _
1 1 to 20% nut or apple surface damaged
2 21 to 40% T gom
3 41 to 60% o -d 0=
4 61 to 80% - ~do-
5 81 to 100% -do-

apple and nut borer:; =1l the apples and nuts in a leader

should be examined and the number infested to be recorded.

Kesidue analysis: Pamples of green nuts, mature nuts and ap-

Bl%iepg . to be analysed for determination of insecticide
residues, if any. .lhis work will be taken up at two or
three centres where the facilities for undeftaking this
werk are available.
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SESSION IV: AGRONQOMY
Date: 11 11-19083
Time: 14.15-17.30hrs.
" Chairman : Shri E.V.Nelliat

Rapporteurs : Shri G.S.Sulikere
v Shri X Sivaraman
In his introductory remarks, the Chairman suggested
that the review should briefly indicate the problems and
achievements at the centres. Dr.R.C.Mandal reviewed the
work on cashew, Shri G.S.Sulikere on cardamom, Dr. A.K.‘
Sadenandan on pepper, Shri E.V.Nybe on Ginger & Turmeric
and Shri T.Srirama Rao on Minor spices.

1. REVIEW

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

Cashpw is traditionally grown in poor soils and
warglra] lands and farmers do not adopt any 11proved
cultural or manurial practices. & review of the available
information show that cashew responds to nitrogen appli-
cation sigpificantly in all soil types and response to
phODphato fertlllsaulor though not consistant, was also
indicated by several workers.

‘Under the project, NPK fertiliser experiment has
been in progress at five coordinating centres (Bapatla,
Anakkavam, Venguria, Vridhachalam and Bhubaneswar) since
197677 and from *982-83 the trial has alse been initiated
at Jhagrin.

mn

4t Anakkayam - Madakkathara centre there was no
significant difference in yield during 1978 and 1982 an
hence no yield datz has been furnished. However, =
scrutiny of the data for four years showed an increasing

. . LR i L .I [ N
trend in yield for application of nitrogen upto 500g/tree.

A rnew experiment h&s been laid out at Madakkathara
centre to find out the efficient method of fertiliser
application to cashew.

*There was a heavy cyclone in the Hast Coast during 1977-78
and 1/3rd the standing trees at Bapatla centre were heavily
damaged. IHence a new trl 1l is proposed to be sturted.



The fertilizer trial laid out at Vengurla centre
in Ratnagiri hill belt (laterite scil) during 1965 was
not according to guidelines of coordinated programme and
the fertiliser was applied in kg/ha basis and 1t was
decided to discontinue the trial in 7”81 workshep and 2
new trial has been laid out in June 1931 at Wakawali
Experiment Station on a new site, following the 27 RFK
treatment combinations of N=0, 300, 600;-?205 =0, 200,
400 and K,0 =0,.300, 600g/plant, using high yielding
variety, Vengurla=-2. o N '

Another manurial cum spacing *trisl was laid out
dvring 1970-74 (not a coordinated trisl) and the overall.
yield data available indicated that added dose of nitrogen
(250¢/plent) and FYM (5.6 t/ha) were beneficial for cashew
rroduction, The spacing c¢f 7.2 x 7.2 m was also found to
be optimum. '

At Vridha 1a»am Cﬂntrc, the yield data of the
fertilizer trial for only *wo years (1980, 1682) were
available., It is reported that during 1978-79 there was
no significant differerce; Qurlng 1980-81 and the North
East monsobn had failed and during 1982-83 there was a

heavy drought.

Lnother manurial trial was laid out at Vridhachalan
centre during 1965 in waéch‘FYM, NPK alone 2nd in comb. 1a-
tions were studied fo‘4 years (1975 to 1978). The levels
of N, P and ¥ were 600g, 480g and 580g/yplant, respectively
and IV © 25 we/pit. "'

‘he prLﬁ data clearly indicated that nitrogen
could 1ufid@ﬂcp the yield significantly. Further, the
combination of and I would be the ideal for cashew

Ty

yield imyrovement under' Vridhochalam condition. The

-

-
|

Lp1“ cation of 600g, nitrogen and 480g, phosphate was
ound better than othsr treatments. : ‘

xﬂ
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At Vridhachalam centre, attempts were also made for
sSpray fertilizafion with urea as N alone and in combination
with .endosulphan and results of three years (1980-82) as
comﬁared to pre-treatment yield available elearly indicated
that spraying of insecticide (endosulfan) is essential to
contfol teamosquito and thereby increase in yield. If urea
is added in the same spray solution, further increase in
yield., If urea is added in the same spray solution,
further increase in yield is assured, In the control plot
with no spray plot 5.58 kg/plant yield was recorded, while
the trees sprayed with endosulfan along with 3% urea
(3 spray) yielded 8.89 kg/plant about 60% more yield.

~ The NPK trial at Bhubaneswar is continued since
1976~77 but the trend in yield was not encouraging. This
is mainiy because the trial was conducted on an existing
plantation of Bo0il Conservation Department.

The mean data on yield of nut for four years at
Bapatla, Anakkayanm, Vengurla and Bhubaneswar; 2 years - at
Vridhachalam and only one year in case of Jhagram, are
available (Iable-1) and the data revealed that; (i)
application of nitrogen upto 500g/plant is regquired to
increase the cashewnut yield significantly (ii) application
of phosphate upto 200g/plant is also found to be essential
in certain areas, particularly at Vengurla, Vridhachalam
and (iii) response to potash upto 250g/plant has been
observed at Vengurla and upto 150g at Bapatla. ‘

Shri PG Veeraraghavan (Madakkathara), Dr.Rao
Rama Rao (Bapatla), Dr,Veeraraghavathatham (Vridhachalam),
Shri DP Sawke (Vengurla), Dr JM Panda (Bhubaneswar),
Dr SN Ghosh (West Bengal) and Shri Harishukumar (Vittal)
supplemented the review.
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ii) Cardamom (Shri G.S. Sulikcre)

Cardamom . rescarch in the couniry is in progress at
four centres, namely Pampadumpara (Kerala), Mudigere and
iﬁwan ala (Karnateka) and Yercaud (Tamilnadu). IZarlier
investigations have generated valuable information on nursery
- practices, erpoozully on scason of sowing and germination,
viability of seeds, cffect of mulehing of nurscry beds, age of

transplanting of scedlings in sccondary beds and shade require-
ments of cardamom XyE nursery. Studies on cultivation practi-
ceg have nlso been standardised at Mudigere and Pampadumpara,
Preliminary studies at Yereaud on population densities showed
that high density plantinz at 1m x 1m spacing give better yields
comparﬁd to spocing of 2.5 m x 2.5 nm.

Hutrient uptake studies carried out 2t Mudigere SHOWﬁd
that #Zemoval of potash was maximum (20.01 kg/ha) followed by
nitrogsen (12.17 kg/ha) and calcium (&.84 kg/ha), phosphorus
(1.4 kg/ha) and Mogne=ium (2.32 kg/ha)., For one kg of cardamonm
capsules, 0,122 kg T, C.C14 kg P and 0.200 kg pctash are removed.
Based on the nutricnt remcoval studics it was found that pota-
ssium reguirement is greater compared to other nutrients. The
ratic of N, P, K, Ca and Mg present in cardamom is 6:1:12:3:0.8.

MPK Fertilizer: An experiment was conducted at Mudizere

t

jx %), with two main treatments., viz.,

-

in split plot desizn (-
301l application and seil cum foliar appirication with 8 sub-

treatnents.,  The first level was maintained at zero for all
the ingredicnts and second level was maintained at 32.5 g of

me0
(W) 25 g of P05 (P4) and 50 g of K50 (k ) per plant as
urea, super phosphate and huriate of potash respectively.

For foliar application, ureca (0.5-1. O%) were used, Maxinun
number of suckers were produced by the plants which received
PK and minimum was found in control (Table).
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Mode of application of nutrients did not show any
significant influence in the dry matter production and
uptake of nitrogen phosphorus and potash.

bhffect of N,P,K on the growth and dry
wt. of cardamom®™

Treatment  Average  Aversge number Average % dry wt.

number of leaves per height

of suc-  clump of suck-  Mi M2

kers per ers(cm)
e e 2 2 SMMER L L L e e e e e e e
NoPoKq 12.31 62.00 50.51 14.15 12,91
Ny Bok, 17.51 72.96 53.75 0 14.82 11.77
NP(K, 18.12 . 94.83 61.77 15.44 14.17
N, By K 23.74 110.62 54.08 15.84 12.07
NPyKy 18.09 89.08 60.30  10.14 11.19
NP ok 22.31 110.65 65.53 12.29 11.20
Ny Bk, 19.22 92.16 52.08 14.2% 12.93.
N, Py, 31.84 171,20 64.46  15.48 18.22
C.D. at 5%  4.95 29.90 6.78

¢.D. at 1% 6.67 40.3%3% NS

@B g o WA e e e OB eam e e mm  wam R we W em  wm e me w2 W % an em om W e e em o

The plants provided with N,FP,K, treatment have
shown high uptake of N (93.738 kg/ha), P (13.41 kg/ha),
K (67.49 kg/ha) Ca (33.48 kg/ha) and Mg (8.55 kg/ha)
compared to that of all other treatments. Plants ferti-
lized NyP,K, recorded highest total dry matter (18.22%
followed by NP, (15.84%) PyK, (15.4%) and lowest in
control (12.9%). :

Based on nutrients uptake and the factors aifecting

their availability a fertilizer dose of 75 kg N, 75 kg P
and 150 kg K/ha in two splits, the first one before the onset
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of monsoon (May) and second at the end of monsoon (September

October) was recomnended (Pattanshetti and Rafeeq 1973).
Additional fertilizer doses of 0.65 kg N, 0.65 kg

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

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

Shri G.K.Balachandran Nair (Pampadumpara) and
Dr.K.Nanjan (Yercaud) supplemented the review.

iii) Pepper (Dr.4.K.Sadanandan)

The work in vprogress on the agronomical and
physiological aspects of pepper at Panniyur centre under
ALICSCIP and at CPCRI RHegional Station, Calicut are reviewed

in this paper and the progress is indicated experiments.

Fertiliser experiment

Consolidated dsta Tor the past'seVen years have been
nted. It is stated in the report of 1981-82 that
the requirement of 50gN, 100g P205 and 140 g KQO/vine/year

pres

D

for Panniyur-I pepper. idowever this has boen arrived

at in the absence of a statistical analysis. In the report
of 1982-83% the results of 8 years have been presénted
without any statistical backing.

In the technical programme of work it is found that
the ainm of the sxperiment is to find out the effect of '
graded dose of N for pepper. Lime at two levels has also
been included as another treatment. It has not been -
reported whether the two levels of lime resulted in

distinct change in soil pH.

Work done oulside Co-ordinatine centre.

CECRI Regional Station, Caiicut.

&

. Nutritional reguireiment of veppcr.

3

4 field experiment with 37 partially confounded

design having four replication and three levels ecach of



N, P and K was laid ocut in 1979. The pepper variety was
Panniyur I on Erythrina indica as standard. During the
year 1982,111 out of 648 vines flowered and the maximum
yield obtained in a vine was 344 g 'he data has not

been statistically screened for wt 1t of sufficient
yielding population. During 1982 the hlghest yield were
obtained in vines receiving 50g N, 40g & 2 5 and 280 g Kzo .
This has got to be confirmed by statistical analysis.

2. Spacing reguirenent of pepdyrer.

& strip pleot design with three varieties (Panniyur-1,
Karimunda and Ayimperian) four spacing (3x3m, 2.5x2.05m,
Zx1.5m and 2.5%1.5n) was 1lz2id out in 1982 with four repli-
cations.,

3. Standards and Spocing for pepper.

an exveriment of strip plot design heving. five

standards (Brythrirna indica, Garuge pinnata, RCC posts,

Uranite pillars and Tesnk poles) and two spacings (3.3x3.3m
and 3x2m) was leid out in 1976 with four replications.

The data indicated that the performance of vinesS grown an
non-living standards wsas better compared to living standards.
With regard to spacing it was observed fthat 3z2m was
superior, similsr results were obtained in +932. inere

was heavy incidence of wilt disenme and very high mortality
of vines. The experiment is therefore being replanted in
1983 by interplanting with banana a8 shade crop. ©oil
cnnlysis in 1982 indicated that in the treatment involving
non-1iving standards, the scil ~vyailability of nutrients
(except organic carbon) were higher.

Lo Mineral nutrition of Tepuer in fei vbion to wilt diseasce.

n\

This experiment was initiated in 1982 with the

objective (1) of finding out the revresentative leaves of

pepper wnich would correctly reflect the status of mineral
)

nutrition of plents. (2) finding out gcil sampling
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(optinum distance and depth techniques) for obtaining
the correct picture of the nutrient status with minimum
variation (%) relating the nutrient status 2and soil and

leaf with the wilt disease of popper.

Ihe results from this experiment indicated collec =
ion of soil samples at 30 cm awzy from the base of the
vine to 2 depth of 30 cm is optimum as evidenced by the
least coefficient of variation. «nalytical data for the
leaf samples showed thot cellection of the youngest
matured leaf from the laterale correctly reflected the
nutrient status of the plant @and hence is the proper =zrea
of sanpling.

Shri V Sukumaras Pillai (Panniyur) supplemented
the review.

iv) Ginger and Turmeric. (Shri EV Nybe)

Ginger
Senson: B8arlier studies have revealsd that 1st week of
april was the best time of planting Tor getiing waxinum

yield under Kerals condition.

Seed rate: 4 seed rate of 1200-1400 kg/ha was recommended
bosed on trials conducted at ambalaveyal. Studies at
ambalavayal and Pottangi indicated a positive correlation
between yield and size of seed rhirome. &t Fottangi
maximun yield was recorded for seed bits weighing 20~24kg.
However, the recommendation for Kerals is to use seed

bits of 15g weight for economic yield. &8 per report from
CPCRI, ¥asarsgod 1250 kg seed rhizome per hectare wos the
best for better tillering, growth and yield. (Jayachandran
‘et al 1930).

Mother rhizome could be scparated three months after
planting without adversely 2ffecting further growth of the
plant and the separated rhizome con be used for vegetable

DUTTOSE.
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Studies conducted at imbalavayal and CPCRI, Kaszragod
revezled that pit method was the most efficient method of

storing ginger seed rhizomes.

Planting: From the trials conducted at the coordinating
centre, Pottangi9'it_was,concluded that raised béds 2nd -
flat’béds were on pér with'regard to their effect on yield
of ginger. While in Kerala raised beds are found to he
superior. Planting the seed rhizome at o depth of 4 cn
was found to give increased yield under Himachal Pradesh.
Kerala agricultural University recommend a spacing of
20x20cm to 25x25cm for better yield.

Nutrition: Incfeased yield was reported with 25-300tonnes
of FYM + 450 kg of 8:8:16 NPX mixture per hectare. Under
_virigin scils, 10 tonnes of FYM and 7.2 tonnesAéf green
lgaf‘muiCh‘per hectare was sufficient to produce an
economic crop of ginger. Under Himachal Pradesh.condition
a fertilizer dose of 100:50:50 kg N, P and K per hectare
:waslrecommended'fOr better growth and yield. . bumper crop
of 43 tonnes green gingef.per hectare from the variety
Rio-de-Janeiro by the application of 100 kg N, 100 kg

P,0; =nd 200 kg K,0/ha was reported from Kerala. Importance
of N at the active growth (120-135~da%§<§§ter planting)

and tillering stages has been reportedZﬁndhra Pradesh.
There are also reports that boron &% 50 kg/ha increased the
number of tillers and leaves per clump and reduced the
incidence of soft-rot disease. Studies conducted at the
college of Horticulture, Vellanikkara during 1979 indicated
‘that 2 fertilizer dose of 80:30:40 kg N, P and K per
hectare was optinum for meximum yield. It was also observed
that the oleoresin content could be increased by foliar
application of planofix 400 ppm 2lone or urea (2%) +
planofix (400 ppm). The fertilizer recommendation under
Kerala condition is 75:50:50 kg N, P and K per hectare.



Turneric

Turnmeric -
Season: %5r§€ridnwestigat10ﬂ at wondhra Pradesh, Kerala and

other turmeric growing regions have generated very uscfu
information on turmeric cultivation especially in Season,
seed rate, planting system, nutrition, intercultivation
and harvesting time etc.

Nutritional studies have indicated that the curing
percentage of burmeric was influenced by fertilizer appli-
cation. 4pplication of 25 tonnes FYM and 63 kg N/ha as
oil cake Was found to be the optimum for better yield in
andhra Pradesh. In Kerala the effect of N and K wn plant

“height, tiller production and yield was significant while
the respohse_to P205 was negligible. In Kerala the ferti-
lizer dose rccommended is 30:30:60 kg N, P & K per hectare.
In sndhra Pradesh 15-20 irrigation in clay soils a2nd 40 in
sandy soils were recommended.

Iyrmeric is beiﬁg reconnended as an intercrop in
coconut and arecanut gardens. The crop comes up well
under partial shade but thick shade effects the yield
adversely. Turmeric can be successfully grown as a mixed
crop with chillies, colocasia, onion, brinjal and cereals
like maize, vegcetables etc,

Based on the above review, the following gaps in
agronomical =zspects of ginger and turneric have been

identified which rzqguire more comprehensive research work.

Standardization of an efficient 2nd economic method
of weed contrcl.

Standardizotion of the type and quantity of mulch
to be used with a view to reduce soft rot incidence.

Detailed investigation regarding the suitability
of different typss for inter and mixed cropving.
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Irrigation experiments to find out the water
reguirenent of ginger and turmeric and standardization
of agro-technicques for irrigated condition.

Investigation to find out the cost benefit ratio
of various recommendations in ginger and turmeric.

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

v) Minor spices (Shri T, Srirams Rao)

Coriander, cumin, fennel and fenugreek are the
crops covered under the Froject and the fesearch on these
crops ars now in pfogress at Jobner (Rajasthan) Jagudan
(Gujarat) Lem farm (Guntur (4P) and Coimbatore (TNAU).
Results of fertiliser trials conducted on these crop are
reviewed in this papers ' ' '

Coriander

In the fertiiizer experiments conducted during
the last five years at Lan, Guntur (uP) with graded doses
of WPK with and without farm yard manure and also foliar
sprays with Boron and Zinc did not yield any significant
results. There is very little response for fertilizer
application to coriander in black cotton soils under
rainfed conditions. Chemical analiysis of the soils
revealed that they are rich in P and X. Recent studies
indicated field rcsponse for N application at 30 kg/ha.

In Tamilnadu the crop responded best to a
nutrient schedule of 10-15 tonnes of organic matter plus
N 20 and P 40 kg/ha. X has not shown any beneficial
cffacts.

i+t Jobner (Rajasthan) application of N (upto
45 kg/ha) as well as P (upto 30 kg/ha) were found to
increasc the yield. “he effect of ¥ application was more
icant than that of F. 4pplication of zinc boron or

her with N 2nd P did not increase the yields
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At Jagudan (Gujarat) two year data revealed that
a combination of N 60, F 60 aﬁd K 20 has recorded highast
yield of 1056.70 kg/ha (36.26% over the control) 2298.84°
" kg/ha (145.97% over control) in the 1st and 2nd years
respectively. Nitrogen was'apﬁlied in two splits (one
half as basal and the other half_just at the flower
iﬁitiation)¢ '

Stage of harvesting and handling of the harvested
crbp‘affects the nericarp yield as well as the oil content.
Ihe crop must be harvested when the seeds mature in the
central umbel. The harvested crop should be staked in
shade to avoid loss of volatile oil and breakage of grain.

Fepuereek (Trigonells foenum - graecum)

Singl . and Joshi (1980) described the cultural
practices in vogue for getting higher yields in fenugreek,
and recormmended application of 25 kg N, 25 kg P and 50 kg

K per hectare for a good grain crop.

Under the AICSCIP fertilizer trials conducted at
Jobner (Rajasthan) Filwai and Jagudan (Gujarat) revealed
that the crop responsc te N is rather not significant.
However, the response to application of N 20, P 60 and
X 30 appear to be sufficient for this crop in Gujarat.
In Rajasthan no pcsitive response in resgpect of yield vw~s
recorded to the application of ¥ or ¥. In Tamilnadu the
optimum fertilizer schedule recommended is N 50 and P 25
kg/ha. |

“ork on sgronomicnl aspects of this crop is in
progress ot Jobner And Jagudan.

Cumin (Cumin cyminum L)

Most of the cumin arez is in Rajasthan znd Gujarat.

Depending upon the agro-climatic conditions cumin

is sown from the last week of November to middle of Decembecr.
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Breoadeast scowing of cumin is the usual practice.
ﬂoWever, therc aré-reports indicating supcriority of line
sowing over broadcnst method. Line sowing with a row to
TOowW spacing of 30 cr was superior over both broadcnsting
as well as wide spacing of 45 cm.

Recent studies on fertilization of cumin indicated
that it responds well to application of both Nitrogen and
Phosphorous. "

Studies in field exgeriments at Udaipur indicated
that application of higher doscs of N and P in addition
to the cormmon basal dose of 30 kg/ha ench N, P and K.

In 78-79 the trial conducted with MN.C.43 variety at
Jagudan hog indicnted that a coambination NO ° and P30 has
given the highest,yield (392.8 kg/ha). Thers was no

evidence of any d&ffect of Zn and B on yield.

\’b‘

To arrive at an optimunm schsdule for cumin, the
trials are being continued in Rajasthan and Gujarat.

Yennel (foeniculunm vuluare)

is grown o8 2 garden op under irrigats
It is C S ard cr und rrigatad

conditions in India wostly in xajasthan ond Gujorat in
light to mediun type of soils,

In north it is scwn in Uctober-November. In hills
it is planted in March-april. Well drained black sandy

soils or lozms containing sufficient lime zre considered
good for fennel. Sceeds are sown shallow either broad cast
or in rows plnced at 30-45 cm apart. In some places
nurserics are raiged ond scedlings of 45 days old are
tronsplanted giving n spacing o0f 30-45 cm in between and
ng rows. & sSead rﬂtevoi 9 kg/hz is recommended.

It hne been reportsd that fennel responds well 1o
2prlication of N, P nand K. The recent fertilizer experim-
- ?

ents conducted in Eojasthaon reverled that wpplication of
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N at 30 and 45 kg/hs has significantly increased the
yields where as phosphorué/zinc andiborbn did not show
any positive effect. .4t Jagudan (Gujarat) application
N and P (N 45 kg and P 30 kg/hz) alongwith Zn and B has
increased the yields. <%he magnitude of increase was:
however -not high to warrant fertilizer application in
soils receiving 10 tons of FYM of compost/hé.

Further research to work out 2and recomuaend package
of practices regarding time, date, rate, method of sowing
and fertilizer at loc2tion in relation to soil types its
fertility and varieties used to maximise the hectare yield
is in progress at various coordinating centres in the
country for the benefit of the farmers. '

Dr(Mrs) Scemerthini Ramadas (Coimbatore), Shri DS
Bhati (Jobner) and Shri BT Kachhadia (Jagudan) supplemented

the review.

2. DISCUSSION 4AND RECOMMENDLTIONS
i) Cashew

1. Fertilizer treatments nmay be imposed right frdm
the year of planting. Upto the fourth yenar
gradead doses of fertilisers nay be applied.at
Y4, Y2, 3/4 and full during the first, second,

tthird znd fourth year, respectively.

2. The results of fertilizer experiments conducted
in various soil types like sandy =2nd laterite
scils htd indicated response upto 1000g’N/tree
though the increase in yield over 500g N per
'tree was not marked. The data suggested that
the present recomaen@gtion of 250 g N/tree should
be increzsed to 500 g N/tree, retaining‘PZQS and

K50 levels =t 125 g/trec.



- 63

3. Fertilizer experiments that had run for more than
ten years m2y be concluded {(Vengurla, Bapatla and
Made kk”tn%f”) and. new fertilizer exu'rlm@nt as per
the %Yechnical programne form ulate in last workshop
mnay bp taken up w1tn variet’es that ire releasec.

o

In the concludedvéxperiment at -Vridhachalam "Effect

of foliar applicaﬁidn of uren with pesticides",

. it was reported that there was 2 net profit of

5. 2000/ha. DPr.P. Reihlnam, Dr.PX Das and Shri

Veeraraghav rthatham were requested to critically
scrutinise the data. Their report stated that: (1)
spraying endosulfan 0:05% + urea 3% solution thrice
an year, viz., flusaing time, flowsring tims and
fruitset gave an additional wisld of 2.97 kg/tree/
year, which hid given an additional income of
s.1472/ha taking into account only 160 trees/ha.

(ii) under Tamilnadu conditions with 204 trees/ha
the additional income will go up to m,1876/- (iii)

_the finding can 2150 be recommended for Kerala.
Considering the general performance of cashew in
Keralq, the adoption of the above practice is
ﬁxpev““d to result in an sdditional yield/tree of
3.5 kg., which will give zn additional Admebgw:i e
of %.1,640/h& at tree density at 160/ha and tue
prev&iling high labour wages

5. 8hri: Sebramaniaym, Cashew Plantation Corporation of
Kerala desired that the economic optimum dose of
fertilisers for cashew may be made avallable for
varying price levels of cashewnut. It was suggested
that the CPCRI may reke availsble the information
based on the availablevdata from fertiliser trials.

Peypper
1. Uhe fertiliser exporiment at Panniyur has been
in progress for over eight yazars. & decision on con tlnu:nce
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or otherwise of experincnt may be taken up by the
Coordinator after cxamining the pooled data analysis.
The present fertiliser rccommendation of 100g N/vine
nay be revised as 50 g N/vine.

Cardanon

1. Clone No.PV! will be utilised for the new fertili-
zer experiment at Pampadumpara as well as nultiloca-
tion trials.

2. 4+t the new centre at Yercaud, the technical progr-
arme followed in the other centres may be followed
for the experiments tec be initiated there.

3. The Kerala igrl.University shall look into the B,
Zn and Mg doficiency reported in the cardamom soils
of South Central Kerala.

4. The recommendation of the cxpert committee for
reconrending fertilizer dose for cardamonm which met
under the Chairmanship of Dr.JP dingh on 10-11-83 and
attended among others by Dr.KV. Bavappa and Dr.M.C.
Nambiar h:d suggested 75 kg N,75 kg P205 and 150 kg
KZO/ha/year for cardamon t¢ be applied in two splits
before and after south-west monsoon. This was
accepted by the workshop, s 2 general rccommendation
for cardanom in thc three st -tes of Kerala, dKarnataka
and Tanilnadu. 411 the p.rticipating centres shall
initiate the NPK fertilizer ecxperiment as per the
technical programme appended. wppendix I.

5. Treatuent of cardanon sceds with 25% nitric acid
would help in obtaining better germination, especia-
1ly, during Nove.ber-Decomber and this enable better
utilisation of sceds of promising selections harvestc
in 2l1ll the months.



APPENDIX I

NPK Fertilizer Bxperiment

It is decided to layout 37 NPK trial at three places
viz. tiudigere, Pampadumpars and Yerczud during June 1984
& Myladumpara during June 1385.

3 .
RECLTISIN

vels of NP are as fo

The levels c¢f WPK are fixed for

1
T 50 o /ha 0
N: 0,50 and 100 kg/ha v a normal spacing 6f 1.8x1.8m. 1In
§

0,50 and 100 kg/ha
K: 0,100 and 200 kg/ha

R

order t¢ have more number of
plants per treatment the spscing
to bhe adopted is reduced to
1.8x0.90m. ‘LThus f#rtilizer is to
be worked cut per plant and
applied.

Other details of the exderimen

(O]

Planting material - monosclonal material.
defore »i antlng rhizome and root portion of the suckers
are to be treated with £.2% captan sslution for two

Q

minutes. Sarface planting has to be done. Only Swollcn

base of the stem is to %e covered by the soil and it shoulcd
be gupiorted by staking. ‘

Specing 1.8x0.90m.
No.of plants per treatment® 4 with single guard row.

At Mudigere it is suggested to use P! clone for the
entire experiment as mzterial is available. For Poumbaddio-
para centre PV-1 is suzgested. Since there is no suffici-
ent clonal material o single clone available at Yercaud it
is suggested to have 21 from Mudigere FPV-1 From Pampadumpars

and CL=-37 from Appangszla, one clone for esach replication.
He can uce seedling progeny of any material that is readily
available for guard rois.
Design: Bactorial
Replications® 3

Phade Pattern: Uniform shade of cnly one kind of shade tree
or uniform shade of coir mating may be used.



Obgervations to be recorded

1. Number of suckers - growing, mature, bearing

Lutinn
2. Height of suckers
3, Number of. lzaves o
4, Totzl number of panicles r and

5. Number of paricles per bearing shoot

6. Nunber of capsules per panicle fer five panicles of
cach plant.

7. Wet weight of capsule
8. Dry weight of capsules
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and Turmeric

10

When presenting the results of agronomy experiments
on ginger and turmeric, the yield shall be given as

tornes/ha and not as kg/m2 or 3 mz,

Results of mulching and intercropping trials on
ginger indicated that iqtercropping,with redgram and
french-bean. gave the highest yield under Pottangi
conditions.

Results of turmeric trials conducted at Pottangi for
the last four years showed that arplication of FYM at

7.2 tonmes/ha as bzsal dressing and green leaf mulch

Minor

at 2.5 kg/m2 combined with chemical fertiliser
N6OP30K9O gave the highest yield of 3.4 tonnes/ha.

The work done at TNAU had shown that planting turmeric
in beds of size 50 cm x 15 cm gave the highest yield.

This may be adopted at other centres where turmeric

is grown as irrigated crop for uniformity in planting
method. Also cut mother rhizomes may be used for
planting as it gives comparable yield to planting

of whole mother rhizomes and higher input-output
ratio. The population density trial at KAU may be

continued for obtaining . more valid. information.

Spices

19

The existing programmes will continue.

2. In Tamilnadu plucking leaves in the early stages

resulted in 26% reduction in yield ir fenugreek.

The study may be continued.

Based on the results of the fertilizer experiment

on fennel, the following fertilisar schedule was

recommended.

Application of 45 kg N + 30 kg 9205 + Zn + B as

under:

i) 1/3 ¥ + full P as basal cose at the time of
transplanting.
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4
S

1/3 N as top drcssing after one month of transplanting

iii) 1/3 N as second top dressing after two months of
transplanting and

iv) three foliar sprayings of Zn ahd B of stock so
of 0.6% Zn (in the form of ZnSO4) + 0.3% lime bhe™
prepared and then nmixed with 0.2% B (in the form
Borax) solution. Dilute the mixture with wat
spray at 5 lit/hs with low volune.

There were lectures on special topics on the R & D
effort for incressing the productivity and production of(g
2) cashew and pepper by Dr.CX George; b) Cardamom by Shri
John M John; and c¢) Ginger & Turmeric by Shri E.Velappan.
Dr.R.C.Mandal gave a special talk on the production of
plénting naterial of cashew and Shri P.N.Ravindran presented
a paper on production of planting materials of spices.

In the discussidﬁs that followed, the following suggestiogi.

energed.

Cardamom

1. The research centres should devote greater atteniion
towards developing suitable agrotechniques for taat
region. Idcntification, multiplication and dis:ributioﬂ
of quality planting material is of paramount importance,
and this must receive greater stress. Necessary acti

plan may be forunulated in these matters. The clonal
gardens of about 0.5 ha each as detailed delow shallf

" maintained at the various research centris for gener
ing planting meterial for multiplication. The availabi]
secds from these salection under various trials/exper;‘
ments shell also be utilised.

i) Pempzdumpara: Variety PV1 used Zor multilocation
trial, Yertilizer trial and
nultiplication.

ii) Mudigere s P-1.

iii) appangala : 4PG 7 and clon> 37.
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It was suggested to intensify the efforts for developing
2nd popularising driers using farm wastes for cardauon

processing.

The possibility of updating the field staff with the
latest res-arch results by the JPCRI nay be looked z.tc.

The Project Coordinator and the ICLR may ccensider the
possibility of including the ICRI, Myladumpara as a
non~-financed participating centre under the .11 India
Co~ordincted Spices & Cashewnut Inmprovement Project

so that the technical prograrme of the centre could be
presented and got 2pproved at the workshop and the
scientists at Myladurpars shall not work in isolation.

Two experinents one on Evaluation of types and varieties
of cardaron for-drought tolerance and the other on
Studies on nincral nutrition in cardanom were approved.

The technical progromme are given in wnnexure.

Cashew ard Pepper

1.

N

a4 cormmittee was formmed under the Chairmanship of

Dr.CX George to formulatc the action plan for increasing
the production 2nd productivity of cishew and pcpper.
For rapid nultiplication of pecpper, it was requested

to find out a suitable alternative for the bamboo, which

has become very expensive.
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aNNEXURE I
CARDAMOM RESELRCH STaTION, MUDIGERE

New Project Proposal

1. Project Number

Qo

2. Departnent Crop Physiolcgy

3. Project Title

a0

Bvaluation of types and varisties
of cardamom for drought tolecrance.

.0

4, Personnel available

LYY

B.RiGurunurthy
Jr.Plant Physiologist

X

2, Project Leader

G.S.8ulikeri
agronomist (Hort.)

b, associantes

X}

E.V}Pattﬁnsnetti
Regionzl nssociste Dircctor

5. Co-operantive _
arrangencnt : Plant Bresding and Soil Science

Depts.

6. Location : Regional Rese“rch Station;

‘ Mudigere.
7. Objectives : To understand nzture of droughtv
- tolerance and to scrser Tyras and

varietiss for arought svlerunce.

8, Proctical utility : Due to vagaries of measoon, ¢ damon

crop faces severe droaght situa.-
tions. In summer It is necessary
to suppliment the :rop with
several irrigations Zor successful
growth but the crcp is grown on
hilly slopes wher: summer irriga-
tion is a great problem. There-
fore it is of inuenbc importance
to study drought tolersnce in

CRTd Mo, ’

9. dtatus of the problem:Twentyfive high yielding clonal
: selections have been mide at the
rugional resezrch station and they
have not been screened Lfor drought
toleronce.
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10. Technicues to be s w. Twelve clones as detailed below
adopted will be screened.
1. Clone Pi §
2. Clone Py { Clones from 'P! V
3.. Clone P; | series (Malabar type)
4. Clone ?g )
5. Slone 163
6. Clone Pgy
70 CIJ -'7578 § '
8, CL -668 Malabor Type
16. CL -670
11. P1L <258 Bulk
12. Vv =179 Semierrect type

B. Other detzils of the experiment:
Spacings 6 x 2 ft. (1.8mx0.6m)

Design: CRD

C. Parameters to be studied:

ibove clones will be planted under uniform shade of

colr matting with high density planting to have more nunmber

of plants per trentment when the plants putforth suficient

growth ‘the following prrameters will be studied to under-

stand the nature of drought tolermnces

Morphological characters:

1. Root to shoot ratio
2. Stomntal freguency
3, Stomatal size
Stematal index

o

T

. Boaf zarea and leaf thickness

o

Helative water content

*Riochemicnl studies: .

Mombrane systems as affected by the drought
1. Duration of investigation : 4 years
12. Facilities s
2. wvailable : Land
b. Heguired : Colorinmeter
Diffusive resistance
meter:

*He may take up this study in case he hns sufficient time.
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LNNEXURE II

CiRDAMOM KBS 2uRCH ST4TION, MUDIGERE

New Project

Project Nunber
Department
Froject title

Personnel nvailable

a2, Project Leader
b. -.ssocintes

Co~-operative
arrangenents

Location

Objectives

%
=
{0
o+

cal utility

tho

vtatus of
Problen

I3

%0

a2

se.

oo

o

ao

LY}

Proposal

Cron Fhysiology

'Studies on nmineral nutrltlon in
cardanon' .

B.R.Gurunurthy,
Jr.Plant Physiologist

H.V.Pattanshetty :
Regional «ssociate Director

Plont breeding and soil science

d"‘}, ‘rt.xento

Regional Research Station, lMudigere.

2. 10 identify the dei¢c1cncy
symptoms.,

Lo uwnderstand natures of physio-
logical changes under dlfferevt

nineral deficiencics.

Cardanom is grown in heavy rainfall
area where in rainfall ranges Iroun

2000 to 4000 ma. Most of the bases
leach away from the soil and sc 'l
become acidic. Low pHE of the soil

21sc nmakes several nutrients
unavailable.  Thus cardanonm suffers
from deficienzy of one or the other
elements. Hence this study is of
grazt value.

on is avail-
ficiencies of wvarious

Very 1little informati
able on the da
elements,


http://Cii.fiD.xMOM

10.

- T

Technigues to be
adopted

No. of element to be
studied

No. of replications

" Planting material

Duration of investi-
: gation

Facilities
a, Available

b. Kequired

25

en

oo

vo

Sand culture study, leaf and
plant analysis

W,P,X,Ca,Mg,35,C1, and Na

A

Cardamom seedlings

Three years.

Land, Planting material

Deioniser unit.
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Proceedings of the committee on Transfer of Technology

TR g
Multiplication of cash%w selections/hybrids "at different
centres

1. Planting~material of promising varieties
identified at the different cashew research stations
in different. states should be made available in bulk Lo
further expansion of area under cashew. %While deciding
the varieties ths availability of planting meterial for
distribution at each centre was considered. The names

of state and varietiss recommended are as follows:

Stato Varieties
Kerala BLa=1, BLa-1%G, H,3-13, H.317,

K.22-1 & NDR.Z2-1

Karnataka BLa.39-4, M.44/3, M.10/4 and 8/46
and 3/67 for plain areas. For upghat
regions 5/61.

Tamil Nadu &

Pondicherry W.10/4 and M.44/3

andhra Pradesh EPM.9/8, T.56 and M.44/3
Maharashtra &

Goa Vol, V.2, V.5, V.4, M 44/7
Orissa & '

West Bongal M.44/% & WRDC. V

Thripura BLu.139-1, WBD..V, M.44/3

. h e wmn W S - - T T mma W AL Sy o e W S R T P T e M S e R Ral gy P @ e T ST TS G e e T D Y WP TEN G P S o e W SH VD G et e

2. Centres for multiplication of pianting material:

ihe following agencics have been identified to take
up the large scale multiplication of these improved
varietics. Yhe agencizs which could not give the details

of the centre may furnish the same to the FProject
Co-ordinator, AICSCIP, immediately.
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State sgencies Centre
Kerala Kerala agricultural Madakkathara &
University LZniakayam

Karnataka

Tanmil Nadu

asndhra Pradcesh

Maharashtra

Goa

Central State Farr.
wrslam aralam

Ku.DP Seed Gardsn

Complex Nilampur
Plantation Corporation

of Kerala 8 Centres

CPCRI Vittal & Shantigodu

Karnataka Cashew
Development Corporation

Karnataka Yorest
Development Corporation

University of sgricultural
mclences

Department of Horticulture

CPCRI Vittal & Shantigod:
lamilnadu agrl.University Vridhachalam
Depzrtment of Horticulture

sndhma Pradesh wgrl.

University Bapatla /Koy . ly
endhra Pradesh Forest Sathiaveedu,

Development Corvoration Nallayerla

Konkan Krisni Vidyapeeth Vengurla
Horticultural Department
ICiR Research Complex

Forest Department

Department of igriculture



N
H

Orissa pcil Conservation Department

Orisga PForest Developnment
Corvoration

Orissa University cf agriculture
and Technology Bhubaneswar

West Bengal B.C. Krishi Viswa Vidhyalaya Jargran
Department of agriculture

Fondicherry Yamil Nadu wgricultural

University Vridhachalam
Tripura Departument of wgriculture Nagrachirra
————————————————————————————————————————————————————— ) e i i Wtk —

(3) availability of planting naterial:

-
)
(v

cxtent of planting matcerials which could be
supplicd frow diffeoreznt sources during next year was
considered in respect of different varietiés and the
quantity of material prromised by different agencies are

&s1ven below:

1. Kerals ugricultural University, Madakkathara.

BL.. 39-4

BL.L 1359-1

. 3-17% 1000 cpicotyl grafts each
A, %3-17

X,22-1

NDR, 2-1

2. Cashew Rescarca Station, Ullal.
8/46 - 1000 laycrs
3/67 - 250 "
5/61 -~ 250 !

3. CPCRI, bBhantigodu/Vittal

¥M.44/% - 600 Hpicotyl grafts
n.10/4 - 2000 "
MQ1G/4 - 600 i
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4. lLamil Naduv wgricultural University, Vridhachalam.

%.10/4 - 7000 layers
M.44/3 - 500 "

5. sndhra Pradesh wgricultural University, Bapatla.

CPM.9/8 - 2000 layers
T.56 - 2000 L
M.44/3 - 1000 "

6. llaharashtra Konkan Krishi Vidhyapeeth, Vengurla.

7.1 - 3000 <picotyl grafts
V.4 - 2000 "
Ma44/3 - 100 "

7. Orissa, Bhubaneswar.
M.44/3 - il
WBDC.V ~ 500 Clonal materials
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SESSION V: PLLNT ruJIHOLOGY
-1983
-11.00 hrs.

Dr.ubicheeran
Professor, «u.U.

Chnirnman

ea

02

Shri N Ramachandran
Dr.F.¥arunckaran

Kk~ pporteurs

after the introductory remarks by the Chairman,
Dr.Z.4.N. Nanbiar zrcsented the review of work done on
plant potholegic-l asnccts of crirdawmom, pepper, ginger,
turaeric and inor €pices.
1. gBVIEYW

®rices (Dr.K.K.L.Nambiar)

In Cardarom, kette, azhukal (capsule rot)
nursery leaf spot 2re the discascs on which investigations
.1re in progress ot various centres of 4ICSCLP and CPCRI.

The viral n:ture ol katte, vector virus relationships,
nyture of spread of the disense etc had alrendy been workout

worked out to some cextent. Penbtslonia nigronvervosa

f. caladii is the rost efficient vector. There was no
relitionship bélween nuwmber of insect vecetcrs and nge of
rlont vis a vic discasce incidence. The disease spread is
slow nd it con spread to 1 dastance of 2CC lieters from the
sou~ce of inoculun. Yhe virus was found %o be nonpsrsistent.
Mild straln in katce hs beern obscrved at appangala. Mona-
gerent of kette through cer~dication whs racommended by
ewlize werkere like Dr.Deshponde. Recently Dr.Naid hns
proved btae officicy of this lechnicue through xatte clinic
programics taken un it 1.rge scile in planters' rields.,

In Damp-dunpara resulte of roguing zhow shat the incidence

nf the diseasce could be recduced frow 5.5% to 1.8% in once

pLlot and fro: 57.%¢ to 1.7% ian a ssconé plot. Since the

discnse is syste.ic in nibure and the virus is vector
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transmitted, locating resistance only is a permanent
solution, 2nd with this 2nd in view, scrcening of
secdlings to locate resistance was in. progress at
Mudigere, Panpadunpara and ..ppangala centres. Though at
large number of scedlings heve been screenced ot Mudigere
and Pampadumpara, none of thenm was found to be resistant.
‘However, at «ppangala 13 irradinted seedlings sre found to
be resistant/tolerant to katte even after repeated inocu-
lation.

Investigations carried out in the early years of
the project helped in suggesting suitable remedial measures
agzinst nursery lesf spot disease. The etiologic agent of
Aazhukal disease was found to be fungi like Phytophthora sp.

Pythiun vixans also was found to be associ=ted with the

~disenso sonmetimes. It was found that azhukal could be
controlled by Bordcaux nixture spray twice’in June-dJd uly

and Septenber,

OnALZhukal disease the results at prdu para show
that the pathogen has a wide host range. Nair (1979)
studied the epidemiolbgy of the disease ~nd correlated
the disense incidence with eoil noisture, s0il ond atmos-
‘pheric temperature, KH, rainfall etc. He found that the
fungus survived as chlanydospores for about 24 weeks in
aly dry soils

Pepper

The two projects on ypeppor disenses arc 1) studies on
wilt disezses ~nd 2) contyol of pollu diseases. Detailed
stucies are in progress ﬁt Calicut ~nd Kasaragod centres

of C¥CRI on epidemiology of guick wilt disease, screening

for resistance »nd dissage nans re” xnt. the disease inci-
dencs is related with the total rainfall durinz the year,

coupled with high RH (95%) low temperature (20-22-C).
ntudine on the ecology of root rot, symptoma,clogy vis g vis

the wenather conditions are in progroess at Ponniyur.



The studies at CPCRI show that the pathogen belongs
to MF4 of Phytovhthors palmivora. The disease spreads in

a centrifungal fashion from 2 central point initially with
scattered infesction occurring later. Biological agents V
like ants, termite and snails, and irrigation and drainnge
water aided disscemination of the pathogen. The pathogen
was found to be dispersed through rain splashes from soil
upto 75 cn above ground level and this fact was taken into
consideration while reécommending the plant protection
schedule for wilt control. Field trials with fungicides
indicates the effectiveness of metalaxyl and Bordeaux mix-
ture. an e¢laborate field experiment on the management of
the disease has been 1laid out at Calicut. Based on in vitro
testing, seven fungicides including systemic fungicides

are beoing tested in the field at PRS, Panniyur, using
Karinunda veriety. at Calicut centre large scale screening
of scedlings, rooted cuttings of hybrid progenies and wild
types and irradiated seedlings is in progress. « survey
conducted in Calicut district on wilt discase incidence

showed that the overall mean incidence was 6.17%.

In the case of slow wilt the earlier work done atb
CfCRI showed that fungi, nematodes, moisture stress and
nutrient deficiencics z2re asscciated with the discase. It
brought out the neccessity of intensifying rescarch on
nemntode aspects of this disease. Nematicidal trial laid
cut in the field earlier by CPCRI scientists showed that
phenaniphus helped in reducing foliar yellowing. Yurther
studies are in progress at Calicut and Panniyur.

Jn pellu disense, work is in progress at Panniyur (XiU).
‘he pathogen was found to be Colletotrichum gloeosporioides

and all varieties are found to be susceptible in different
srades. Maxinunm infection was noticed during sugust-Sept-
cuber. The pathogen 21lso causes leaf infection. Spraying
with Bordeaux mixture during the ldast weeks of Junc, July

wnd -august was effective in controlling the disease.



Ginger

Soft rot is the unost serious disease in ginger
and research work is in progress on this disease at
Kesaragod and Calicut centres of CrCRI. The work on this
line has just been initiated in AI. SCIP centres at
Vellanikkara and Solan. The research work conducted at
CPCRI showed that all the cultivars are susceptible %o the
disease. Dithane M—45m0¢3%‘and Difolzaton 0.2% were found
to be superior to other treatments in ficld control of this
disease. Mimegralla =and Bumerus were found to be associated

with the disease. In storage, Macrophomiha sp., fusarium op

e e st o s

and wSpergillug sp. 2nd wspergillus sp cause storage rot of

sced rhizomes., 4L coeowmbination treatment of fungicides and

e
insecticides was found to be better for reducing disease

D)

incidence and giving a better etand of the crop.

Minor Syices.

smong the diseascs of minor spices, wilt caussd by
fusariunm sp. is the most serious in coriander and cunin
oend cowdery mildew in cumin, fennel and fenugreek. Curin
suffers from the attack of wilt in Rajzsthan end Gujarat,
while it couses severc losses in coriander in Madhya
Pradesh and Rajousthan. +he pathogen of wilt is gmnd hn-
and survives as chlanydospores. There is no ﬂffeotiv-
control agninst this disease. Coriander varicty UD41,
UD354, UD360 and KFS365 are relatively tolerant to wilt.
eld

e
6]

In cunin =an Egyptian introduction UC~198 shows high £i
tolerance. Blight is scrious in cunmin in Rajasthan and

Gujarat. The pathogen wlternaria burnsii is seed borne.

Difol>ton spraying has been recommended to control the
disease Secd treatment with a cowmbinzation of Ceresan +
Dithane M-45 gave the lowest hlight disease with a corres-~
ponding high yield in cumin under Navasari conditions
during 1981-82 period.
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Powdery mildew of cumin is serious in lMaharashtra
and Rajasthan. The disease is carried over fron season
to season through infected sceds. Spraying with 0.3%
sulfex was found to be effective in controlling the
disease in coriander in Guntur. No variety was found tu

ve resistant to this disease.

The review was Ffurther supplemented with the
results from the co-ordinating centres by Dr.PK Unnikrish-
nan Nzir on pepper (Panniyur), Shri XKoshy wbraham on ginger
(Vellanikkara), Dr{Mrs) Rohini Iyer on ginger and turneric
(Kasaragod), Shri NP Jain on cumin (Jobner), Shri Vinayaga-
kamurthy on coriander and tufmeric'(Coimbatore) Shri T.

Srirama Roo on coriander (Yuntar).
2. DISCUSSIONS ..ND 43COMMENDLTIONS

1. The sereening of cardamon agninst katte disease hms to

be continucd 2t Pampadumpara and Mudigere centres.

2. The Bordeaux mixture applied against cquick wilt could

control fungal pollu also.

3. Steps should be taken to get the clearance from the
Government of India for inporting fungicides that are
not available in the narket, viz., Ridonmil etc., and
the workshop decided to reguest the Govt. in this

rogard.

4. The finalised technical programmes for the new projects
proposed to be taken up on different spice crops at
various centres are given in wannexurc, I.

i Special topic con 'Wilt discases of pepper =
verspective view' was presented by Dr.M.K.Nailr and 2 topic
on 'Katte' disease control in cardamon by Dr.R.Naidu.
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ANNEXURE I
TECHNICAL PROGRAMMES OF N&W Pi0JECTS

1. CalDaitOd (Pampadunpara Centre)

i) Raising cardanom seedlings in trays of 18"x30"x6"
S

eedlings in each tvray.

ii) Inoculsting seedlings with 5-10 aphids per seedling
at the >rd leaf stage ny o,ening the tender leaves.
The gecond inovculetion of seedlings to be conducted
after 30-45 days. The third inoculation should be
done 15 aphids per seedlings. «after the 4th
inoculation resistant secedlings will be transplanted
in pots. The characters of the resistant plants will

be studied in detail to know the basis of resistance.

It was also decided to depute the Entomologist
working at Pampadumpara to wppangala for training in apnid
ywultiplication. This programme will be i.aplemented at

Liudigere and Yercaud if and when pathologists are recruited.

b. Ltiological studies on clump rot/azhukal discease of
cardamom.
Isclation and purification of all pathogenic
crganisms asscciated with varicus parts of the plart and

esta bllShlnL their pathogenicity. dtudying the disease

7Y

}.).J

rome by way ol artificial inoculation of different

C\

rts viz., rcot, pseudostewr, clump, inflorescence and

e
o

leaves of plants growa in pcets. +his will be done with

Pythium & Phylopathora indivadually and in combination.

c. wapidemiology of wzhukal disease of cardawom.

Apideaniological studices will be undertaken at four

locations, viz., Panp:dumpara, Udumoanchola, 2anthanpara
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and Kallar-Vallayar. From each garden 50 plants are to

be selected for recording disease incidence. The inoculum
potential of the soils in these gardens will be estiﬁated
by using selectiveumedia and caster seed baits. The
presence of Phjtophthora propagules in the running water

and on the collatoral hosts in the experimental area will
also be studied. The observations are to be recorded at
weekly intervals for two years. Only inflorescence infe-
ction will be taken for calculating the percentage of

discase.

Observations on meterological parameters such as
Lemperature, Relative humidity, #ainfall, soil temperature,
soil moisture etc. will be recorded in each locality.

The incidence and spread of =zhukal disease in
relation to cliwmatic factors will be studied by analysing
the combined data.

It was also decided to provide drainage channels
in the experimental gardens.

(ii) fvaluation of fungicides against Phytophthora sp.
causing szhukal disease of cardamon.

The efficacy of captafol, Ridomil and Bordeaux
mixture will be studied under laboratory ccnditions besides
application of Bordeaux mixture and captafol as soil
drenches in the field. Fc¢liar application will be done
with ~liette, captafol & Sordeaux nixture.

Soft_rot of ginger (Vellanikkara

Fungicides like captafol 5g and PCNB will be tried
for seed treatment. 4n observational trial with captafol
will be laid out in the field.
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Control of bacterial wilt of ginger

4n observational trial at ambalavayal will-be laigd
out for testing plant protection chemicals to control
bacterial wilt of ginger.

De-ign - oSplit plot
Main plots ~ wu.,hot water treatment
B.control

Sub plot:

—
a

Bordeaux mixture
Plantomycin

WO
.

Kasugamycin

wgrinycin

Ul

. Paushanycin

at Vellanikkara an experiment should be laid out for
screening all available germplasm against Pythium and
Thyllosticta using a plot size of 1 sy¢.m.

lecnarcal programme for fungicidal trial against root rot
of fenugreek. {Coimbatore)

Design < RBD
Replicetion : 3
Variety : Co=1
Plot size s 5x2m

fungicides

Brassicel
Bavistin
Lmisan

Captan

lhe avpove chemicals should be trred for seed dressing
and also for soil drenching. the following will be the
treatments:

1) Seed dressing at 0.3%% followed by soil drenching at
0.1% once.

2) Boil drenching once at 0.1%
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3) Soil drenching twice at 0.1%

The first drenching should be given as soon as the
disease is noticed in the field. The second drenching will
be given 3 or 4 weeks after fiist drenching. +he intensity
of disease and yield data should be collected from each
treatment.

Coriander, Cumin, Yencel and Fenuasreek {Jobner & Jagudan)

1) For all wilt disease of these crops, screening trials
should be initiated at centres where plant pathologists
are available. 1nitial studies must be in pot culture
using uniform inoculum. The varieties which were found
resistant should be tried in the field.

2) “Yhemical control of wilt disease using Foltaf, cheshurt
cémpoundy captan, captafol granules, Bavistin. Drench-
«ing will be done once before sowing and twice after-
wards at nonthly intevvals.,

3) « one year, twoe year, three year and four year multi-
crop rotational trial with the crops commen at the
location shall be conducted at. Jagudan and Jobner centres
for evolving suitable crop rotation and soil amendments,
like, ncemncake, caster cake for minimising wilt damage

in cumin-

4) Studies on the control of cumin wilt using Foltaf,
Dithanc M-45, Dithane 4-78 and copper oxychloride should
be initiated, applying then.

+1.) One month after sowing
2) 2 weeks after 1st application.

Studies on auick wilt of pevper(Panniyur)

Treatments

1) Cuman L spraying & pasting + drenching with Emisan.

2) Chlorocop 56 spraying and pa@tlng + drenching with
Bordeauxz Mixture.

3) Cuman L spraying and pasting + app-lcatlon of captafcl
granuics.

4) Chlorocop 56 %Eraylng and pasting + application of
captafol granules. -



- 85 -
SASSION VI: MULLI ST.LTE CASHEW ¥YrOJECT

pate; 12-11-1983
Times 14.00~?5.3OM£;.
Chairman ¢+ Dr.J,P.Singh,
asst.Director-General (Hort.)
ICsR, New Delhi.

Shri T.i.Sriranm

Rapporteurs
Dr.Rao kama HAao

Qo

Dr.M.C. Wambiar, Project Coordinator (Cashew angd
Spices) reviewed the progress of the research component
followed by presentation of reports from the participating
centres by Dr.R.C.Mandal (CPCRI), Dr.S5,Balakrishnan (XaU),
Dr. Rao rama Hao («P.U), Dr.MM Khan (UlS) and Shri T.Konhar
(OULT).

The Session took note of the fact that though the
research component was sanctioned in July, 1981, the
research activities at various centres commenced late in
1982 in view of the procedural formalities connected with
positioning of staff. This led to conseguent delays in
other fields namely procurement of ecuipment, civil works
and poor off-take of funds particularly under pay and
allowances. The work has however picked by considerable
nomsntum and nearly Bs.13.07 lakhs out of the revised
target of 25.37.06 lakhs has been speat so far. The
provision under non-recurring costs amounting to F.23.59
lakhs are expected to be fully utilized by March 1984,

The technical programme outlined for the centres
has been taken up and the experiments are in progress. «
number of dewonstration cuw multiplication plots have been
12id out to carry the message of research technology tc the
farmers with high yielding varieties and recommended package
of practices. <he training component has also progressed
satisfactorily and guite a large number of agricultural


http://P3.23.59
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demonstrators and other officers have undergone the
training on aspects like vegetative propagation, plant
vrotection etc. « weakness of this programne, was ﬁowever,
noted that there has been no ieed back from the trainees

28 to how far these trainees have actually accomplisher

at field level. It was felt that the concerned participat-
ing development departments should give Some thought to
this and convey their reaction to the ICLR so that the
training could be uade more purponseful.

It was pointed out during the discussion that there
i3 very great nccessity to take ip training programnmes
in the Vicinity of the deronstraion plots for the contact
farmers to be identified by the :entres. The possibility
for getting financial support to thig programme from the
+gr cultural Dernartments has to ». explored by the Project
Co-ordinator, .ICSCIP.

It was impressed upon the centres that the work
re..uired to be specded up to enture that the ID.L support
is fully utilized for the purposie for Which it is intended.

Some constraints in the vorking of the project were
rcinted out and the centres wer¢ re . uested to apprcach the
ICLR with full details and justificatiocn. Regardi.ng
reimbursement, it was noted that the progress is rather
poor and all trke comptrollers of ugricultural Universivies
should immediately send in their claiis, periodically end
they could seek the help of thei - sister development
departments for the proforma and ctner details.

«t the end of the “Pessic three speciai papers were
presconteds Qi) #xport trend of « shew by Shri V.K.Chandra
Kunmar, Chief bkxecutive, Peirce Leslie India Ltd., Cochin,
(ii) Cleoresin Industry in India by Mr.George Paul,Executive
Director, Synthite Chemical Industries, Cochin, and (iii)
Spices trade in India by Dr.P.X.Das, CPCRI, Kasaragod.
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Details of Demonstration Plots laid outb
under the MSCP in different centres

° o o o

Centre wrea Ni’tOf Variet? :s ‘Llechnology
pPLOTS transferran
1.Vittal 0.5 ha 10(Kornataka) 4-4<7 Inprcved
veristy

1.0 ha 3(¥Xeralz)

Fertiitzer
application
NP 500:1 25
125 ktlant
Protection
measuroes

2.Kerala 0.5ha Rapid Blu=39-1, [fertilizer
1 Ohe nRultipli- BL.~39-4, appliication
cation=-2 =3=17 NPK »00s:125,
< . d=3=173 125 *lant
Varietal DR 2-1 protaction
plot-12 P

Packgge-13

3.Karnataka 0.5-1.0 ha 9 8/46 “thali- Improved
. paramba varicty -
optimun

3cacing,
Fertilizer
avolicaiion
(NPK 25021

125) P1 nat
rrobection,
nulcehing
4.Qrissa 0.5 ha 6 state Seedlings Feliar
plantations, planted, spraying with
2 private side gralt- urea to the
piantations 1ing will be s8Seedalings.
taken up Plant Frote-
with B 2/12 ction - spru-
UBDC V. ying pesti-
cidc.
5.andhra 1.0 ha 4 vlo® rPlanting hus

Pradesh solected to be done.



PLENARY SESSICON Date: 1%3-11-1983%
Time:10.00-~1%,.00hrs.

Dr. J.P. Singh
Rapporteur : Dr. #.C. Nambiar

Chairman

e

Before commencement of presentation of the proceed-
ings of the technical programmes, Dr.X.V.4. Bavappa,
Director, CPCRI, Kasaragod, gave a talk on rapid multipli-
cation method in pepper based on his work carried out in
Sri Lanka. He explained the constraints in the technology
now available and highlighted the advantages of the rapid

method and its economic viability.

«fter the introductory femarks from the Caair, the
Rz pperteurs of the respective scssions presented the
reports. The detailed report of each session was discussed
and the recommendations emerged therefrom are reproduced

lsewhere.

# brief summary of the proceedings and recommenda-

tions are given hereunder:-

1. Based on the performance in the nultilocation trials
covering both fast Coast and %West-Coast of India and
under different scil types, M 44/3, a selection in
cashew from Vridhachalam (JYamilaadu) has been recom:en-
ded for release by *he Central Horticultural Variety
Release Committee. This variety has given an average

of 8.0 kg/tree in the 7th year after planting.

2. In order to ensure that all future cashew plantations
will be planted only with high yielding varietiecs
develoged under the AICSCIP, different varieties
recuired for multiplication were identified and the
responsibility assigned to various agencies.

3. On the besis of response to fertilizer, application of
50C g N, 125 g P205 and 125 g K,0 has been recommended

for adoption in all socil types.
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n fertiliser response,
has been recommended.
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may have to be taken to import the essentially reauired
chemicals for which no substitute is availadle in the
country, for exverimental purpose and field application.

In his concluding remarks the chairman emphasised
that the research centres/scientists should carryout the
Programme outlinad at the workshcp mectings/group Aiscuss-
ions, so thet some concrete results could emerge out of the
project. No changes snould be made without the approval
of the workshop/council. He also urged on the Developmental
«-gencies to come forward to transfer the available technc=-
logy to the field. de congratulated the scientists for
their contributions which resylted in the recommendations
from the workshop. He thanked the Director, CPCRI,
Project Co~ordinator and Dr.M.K.Nair, Joint Director and
staff of CPCRI respectively and other organisers in making
the workshop a success.

The workshop came to a ¢lose with the vote of thanks
by Dr.x.C. Nambiar, Project Coordinator.
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DESCRIPTOR LIST

Locality
Collection no.

Soil type
Rainfall

Age of tree
Spread of cancpy

Leaf flush

Leaf size

Canopy

Leaders
¥lowering
Panicles

Perfect flowers
Fruits per bunch
Pests/diseases
Anther colour

Apple colour

Apple size
" shane

i taste

Nut

Volume of nut

size

Weight of nut
Density of nut

Shelling percentage

Shell thickness

ao

an

EYs

°
°

CADHEW

Altitude: Max.min.tenp.
date:

Laterite/rocky/sandy

Moderate(750~1500 mm)/High(1500-300?
. mm

NS BY

Pink/Green

Compact/medium/sparse

Laterals(fl) laterals(non.fl)
Barly/middle/late

W P R

¥ U R

Big/medium/small
‘Round/pear/long

acrid/sweet

Large/medium/small

Protein content of kernel

Collection Team

°
@



General

Latin Nanme
Local Name
Locality

Habit

Bcological notes
Leaf

Leal size

Texture
Leaf shape

Hairs
Scales
Spikes

Spike colour

Spike length
Spike filling
Nature of bracts
Spike composition
Ppike orientation

Flower arrangement

Berries
Berry shape
Berry size

Berry colour(mature)

Pungency

Other information
Distribution of

92 -

PEPPER

e Y3 oo

w0

sa

33

X3

oa

ET3

[Ty

en ae 2 aa 3} ae

ao

20 v ou

oa

arthocyanin pigments:

Betimated yield

Susceptibility to

Coll. No.

* o0 0 0

Large/medium/small

Glabrous/thick, corisceous/thin
papery/pubescent

Ovate/obovate/elyptic/lanceolate/
cordate/variable

absent/sparse/dense

Present/absent

Green/waitish/purple
Long/medium/snall
Good/average/poor
Peltate/cunate
Penden*/erect/semi~erect

Free and spaced/free and close/
latevally fused.

sound/oval/cblong
dmall/mediuvm/vold
Crange/red/black
Very pungent/puagent/ovitter

5 0 a6 0 006 09 60 & 000 O 0

ases

© 0o 0 6 9 0cc o0 08 O8
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CARDAMO

1. Acc., No. 2. Collection location:
Village
Dist/State:

. Terrain : Slopy/low lying/valley

. Planting material s Seedlings/Rhizomes

2
4
5. Age of plantations :
6. Plant type . Malabar/Mysore/Vazhuka
7. Plant Height |

8. Ho. of tillers

9. Rhizome .colour : Green/pale green/Pigmented‘

ae

10. Shoot colour Green/pale green/Pigment.ed
11. Lamina Length :

12. Lanina width‘ 2

13. Pubescence (Lower s@rfaCe) Pres~nt/absent

14. Panicle i. Brrect/Semi erect/prostrate/terminal
ii. Branched/unbranched
iii. Length 50 cm/50-75 cm/over 75 cm.

15. Capsule i. Pale green/green/Dark green
ii. Kound/oval/oblong
iii. ®"ma2ll/bold/extra bold
iv. Shedding: Heavy/medium/low

16. Yield per plant(g): (known/estimate) .

17. Wt. of 100 green capsules:

o

Additional information if any:
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GINGER, WURMERIC

General

Latin name
Local name
Habit

dcological notes

Leaf
Size

Shape

Colouration
Ligule nature

Pseudostem

Height
Colouration

Inflorescence

Fosition

Inflorescence shape
& size

Bract colour
Bract shape
Flower colour
Ehizomes

Size

Colour (irner)
Smell

Taste

fruit
Size
Colour
Shape
Seed coat

oo

sa

oo

6

o

LYY

oo

XY

20

ae

o

o

(X

Y3

0o

.2 L1 oo ¥ LY so 1Y}

2

Basal/apical

Present/absent

Hard/not hard
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16.
17,

18.
19,

CORIANDAR

Days to 50% flowering

Days to 50% maturity

Plant height

Primary branches per plant

Secondary branches per plant

Umbels per plant

Umbellets per unmbel

lfiale and hermaphorodite florets per umbel

Grains per umbelleb

1000 grain weight

Yield pcr hectare

sarly growth vigour (1 poor to 5 best)

Biological yi=sld per hectare

Growth habit (bushy, erect and semi erect)

Grain colour at maturity (colour of dry sceds on the

plant)

Grain shape (Oblong, oval, spherical)

Pignentation on the stem (at the time of fiower‘
initiation)

Volatile oil content (% age of sead)

Grain breakability (0O, loz2st Lrasskable to 5 most
breakebls).

Digrnase and_ingect incidence

Zowdz2ry mildew (0O, resistent to ¢, wost sasceptible)
Blight (0, resistent to 9 most susceptible)
Wilt (% age of plant killed)

Aphids (0 resistant to 9 most susceptible)

» o 8 8 0
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13,

14.

15.

16.

17.
18.

19.
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Q_UPL N

Days to 50% flovering
Days to S0 maturity
Flant height

Primery branches/plant
Secondary branches/plant
Umbels per plant
Unbellcts per umbel
Grain per umbellct.

1000 ¢erain waight

Yield per hectare
Growth habit (spreadins, erect, semi-erect)

Grain texture (swooth surface to rough ridged
P1sence or absence of hair)

Grain breakability Y., 1rast breagavle to 9, most

breakable
Vidatile oil content %,

Grain colour.

Disecase and ingect incidence

Wilt (Percent plant kill)
Bligzht (0 resis<ent to 9 mest susceptible)
Powdery mildew (0O resistent to 9 nost susceptible)

aphid (O resicstant to 9 most susceptible).
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14.

15.
16.
17.
18.
19.

FERNBL

Days to 50% flowering

Days to 50% maturity

deight upto main umbel

Plant height (base of the plant to the tallest branch)
rrimary branches per plant

Secondary branches per vlant

Umnbels per plant

Unbellets por umbel

Urains per unbellet (Sterilc grein, seble grain)
1000 grain weight

Yield per ha.

Volatile oil content

Crude fiber content (50)

Growth nsbit (bushy, erect, semi erect)

-~

Jigecag8e and insect incidence

Rumulania, olizht (0, vreristant to 9, most susceptible)
sumosis (U, resistant to 9, nost susceptible)
Die back (0, resistant to 9, roct susceptible)
Blight (C, resistant to 9, most susceptible)

avhids (0, resistant to 9, most susceptible)
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FENUGREEK

1. Days to 50% flowering
2. Days to 50% maturity

3. Flant Height (bage of plant to *tip of the tallest
: . branch)

4. Prinary branches per plant
5. Secondary branches per plant
6. Pods per plant

7. Pod length (cm)

8

. Grains per pod

O

. 1000 grain weight

10. Grain yiesld/ha.

1. Siological yield/ha.

12, Harly growth vigour: (1 poor to 5 most vigorous)

1%. Diosgenin coniout % grain)
! To be recorded at the

14, Pigmentation on the stem. j
§ time of first flowering.

15. Pigmentation on the leaf margin

16. Pigmentation on the flower

Disease ®. insect incidance

17. Yowdery mildew (0O, resistant to 9, most susceptible).
18. Downy mild=w (0, resistant to 9, most susceptible).
19. Root-rot (0, resistant to 9, most susceptible).

\

20. Aphids (0, rosistant to 9, most susceptible).
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L1331 UF pradvICIPadY

Indian Cowncil of agricultural fesearch, hew Delhi-~110 001,

1. Dr.J.P.bingh, Asst.Director General (Hort.)

2. Shri [.A.3riram, Lcientist (PQ)

Devarwment o' hagriculture (Govi. of India)

3. Dr.CK seorge,
Director,
Directorete of Cseoa, Arecanut & Spices Development,
Culicut-672 005.

A, Shri oV
Dy.Direc
Directorate of Cocoa, Arecanut « Sypices Development,
Colic.t=673 005.

~

5. shri 1.8 Lakshmaanachar,
a#sct,.Director,
Directoraete of Cococa, Arecaznut & Spices Development,
Calicut~67% 0OC5H.

Cardamon Beaxd

6, ohri John . John,
Director-in-charge,
varlamom Board,
Cochin-682 013.

7. Shri George 1l hipat,
Cardawuom Berrd,
Cochin- 682 (18.
8. 3Snri C Xurhivrishnan Nair,
Indicn Cardamol: sesesrch Institute,,
M-ladwepara, Idirki Dt.

< Madrousoodhanan,

Corporations

10. Dr £.5.Chinna,pa,
Chief lechinicul and Marketing Officer
Kariataka Cashew Developuewnc Corporation Ltd.,
Puttur, farnata.c.
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Shri ¥ Yekanthappa
Karnataka Cashew Development Corporation Ltd.,
Puttur, Karnataka.

Shri S Subramania Iyer,

General Manager,

Plantation Corporation of Kerala Ltd.,
Calicut-673 020.

Shri BR Ramebhadriah,

Vice Chairman and Maniging Director,

Andhra Pradesh Forest Development Corporation,
Hyderabad-500 028.

Shri PG Thomds,

Plantation Corporation of Kerala Ltd.,
Kasaragod BSstate,

Muliyar-670 542.

of Agriculture/Horticulture

15.

N

17.

18.

19.

200

21,

22.

Shri aAbranam Cherian,
&ddl; Director,
MSCP, Calicut-67% 011,

Sh“1 PK Mamukoya,
Joint Director of dgriculture,
Calicut-673 011,

r %P Nambiar,
Joint Director of sgriculture,
Agrl. Departuent,
Irivandrun~695 014

Shri XK Nair,

Deputy Director,

SANDU, Calicut—-673 011,

Shri ¥ Ranu,

Joint Director of Horticulture,
Dharmapuri, Tamilanadu.

Shri Ramesh G Joshi,

‘Directorate of Agriculture,

Govt. of Goa Daman Duu.
Panaji-403 001.

Shri CN appaiah,
Dy.Director of asgriculture,
Mangalore, Karnataka.

Shri Javaregowda,

Deputy Director of Horticulture,
MSCP, Mangalore, Karnataks
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Kerala Agsricultiral Joniversity., Vellanikkara, frichur.

23.

24,

Dr.P.C.S5.7a1r,
Director of Research

Dr abicheeran, Professor & ilead,
Depariment of Plant Tethology

-

University of sgriculturel dciences, Bangsalore=5H.

25.

26.

Dr.hV Pattanshetty,

Regional associate Director (N.RF)
Regional Research Station,
[Tudigere-577 132,

Dr.UV sulladmath,
rof. & ilead, Deott. of Horticulture,
Uetiose Campus, Lanrvad-580 005,

Scient.cts Trom “re_Cocrdinating Centres.

27.

28.

29.

T'}
€S

e LS

S.82154 rnan, Frofessor of dorticulture, Casher
ear

. ros

8 ck Station, Madakkathara, <richur-680 651.
dhri PG Veerarsshavan, wssociate Professor, Cashew
Researcl Station, Madakkathara, Lrichur-680 651,

Shri D witaranma fa0, 489 sociate Frofessor (Ent.)
Cartamon Research Station, hadaiskathara, Lrichuvr-680(.1

ohr . Bv Nybe, assistanl Professor (Hort.), K.U,
T
vellanik (ura, iricnur.

Yhri (ochy «brahan, «ssistant Profeco~—, 7.7,
Vell~.ikkara, {Lrichur.

Dr.P.I .runakaran, «=8sociate Professor (Pl.latk.)
Cardarcm Kege~ rch Stution, Panpadumpara.

Shri Ch 3alach.ndran Nair, asscciate Professor (uagr.)
Cirdenion nesearch Ptal.ion, Pampadumpara.

ohri J lzeantuskumer, assistant FProfessor (Hort.)
N — —~ —
Cardams 1 kesearen Dtatlon, Tampadumsara-635553.
Tdukki Jt,

vhrt V.owunara Pillal, wssceciate frofessor, Pepper
Reezare'. 231tion, Pa-niyur, Tn?lp@ramba 670141.

Pnri I Jor.ni «Ss13tant rrofessor (Botaay), FPepper
8- roo S.atio., Panmmivur, Taliparamba-670 141.



37.

38.

39.

40.

41,

42.

47.

48.

50.

51.

52.

53.

54.

Shri PK Unnikrishnan Nair, Pepper Research Station,
Panniyur, Taliparamba-670 141,

Dr Rao Rama Rao, Sr.Scientist & Head, Cdshew Research
Station, Bapatla-522 101.

Shri K Satyanarayana neddy, Horticulturist, Cashew
Research Station, Bapatla-522 101.

Dr.S.Tejkumar, fntomologist, Cashew Research Station,
Bapatla-522101.

Dr.XP Palanisany, «ssociate Frofessor (Hort.) Cashew
Research Station, Vridhachalam-606001.

Dr.D.Veeraraghavathafham, Jr.agronomist, Cashew Rese--
Station, Vridhachalam-606001,

Dr.M Ganesh Kumar, “ntomologist, Cashew Research Stasiiun.
Vridhachalam-606001.

Shri DP Sawke, Horticulturist, Cashow Rescarch Thatin
Vengurla-416516. Maharashtra.

Shri SK Godase, Jr.intomologist, Cashew Research Staticn
Vengurla=-416516.

Shri T.Xonhar, Sr.Scientist (MSCP), Cashew Research
Station, Bhubaneswar-751003%.

Dr Jk Pande, sgronomist (Hort.) Cashew Research Station.
Bhubaneswar-751003.

SbVi BC Panda, Joint Diractor-Seil.Conswrdation;
Bhubaneswar-751 00307

Sshri SN Ghosh, Jr.Horticulturist, Cashew Research
Station, Jhagram Farm, Midnapur-727514, West Bengal.

Shri MM Xhan, Sr.Scientist, Cashew Research Ssation,
Ullal, Xarnataka.

Dr.B.Mallik, Scientist, Cashew Research Station, U110
Karnataka,

ohri 3.I.Hanapzahel*i., gagricultural Research “tation.
Ullal, Xarnataka,

Shri G.S.8ulikere, asgronomist, Cavrdamom Rasearch Sta’i oo,
Mudigere-577132, Karnataka.

“hri BR Gurumurthy, Regional ReSearch Statlon,
mudigere-577132.
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55. Dr.K.Nanjan, associate Professor, Horticultural Reseurch.
Station, Yercaud-63%6 602, Tamilnadu.

56. Shri M Khader Moidgen, associate Professor, Horticultural
Research Station, ‘hadiyankudisai, Perumbarai-626212,
Tamilnadu.

57. Dr.U.K.¥ohli, Olericulturist, Himachal Pradesh Krishi
Viswa Vidyalaya, Solan-173213%, H.P.

58, Shri M.N.Nzrasimha Reddy, Pepper Research Station,
Sirsi, Karnataka. ’

59. Shri D.C.Mohanty, Breeder, High ultitude Research
Station, Pottangi-T764 039, Orissa.

60. Shri D.S.Bhati, SXI College of .griecvliure. Tohner.
303%29. Rajasthan..

6t. Dr.R.¥.Shavima, Prof. & Head, Department of Plant
Breeding, Sin vollega of agriculture, Jobner-303329.
Rajasthan.

62, Shri MP Jain, S£N College of igriculture, Jobner-30332%,
rajasthan.

63. Shri Devi Singh. SKN College of wgriculture, Jobner
303%2%. Rajastnan.

64. ®hri T.Srirama Rao, Horticulturist, Regional ..oricul-
S ) 7, i = —
tural Research Station, Guntur=522034, &LiP.

. 65. Dr(Mrs) Seemanthini Eamadas, Horticulturist{.IUSCIP)}
Coimbatore-6410073,

66. Shri <« Yinayakamurthy, T¥.U, Coimbatore-641003.

67. Dr P.dadhakrishna Murthy, Horticulburist, Pepper
- o4 . . - . — T
Res=zarch Station, Chinthapaili-531111. iP.

68. Shri V “ankaranarayans, Casnew Research Station,
Chintamani-563125, Xarnataka.

69. Shri B.7.Kachhadia, segional Fesearch Centre.
Jagucan-383710, Gujarat.

70. Dr.5.8.%rivastava, Regional ~griculitural Research
3 . o - - ? Ty s g . -
Station, 3arkarda. Rilscnur, Madhya ool osi.

211 Indza Radio

71. Shri svraham Joseph, Calicut.



Scientists from CPCRI.

K.:S5RAGOD

72. Dr KV shamed Bavappa, Director

73. Dr MC Nambiar, Project Coordinator (S&C)
74. Shri BV Nelliat, Head, Division of agronomy
75. Dr RC Mandal, Scientist S=3

76. Dr PXK Das, Scientist S<3

77. Dr KEKN Nambiar, Scientist S-3

78. Dr x» Ramadas, Scientist S=3

79. Dr MK Muliyar, Scientist S-3

80. Dr P Rethinam, Project Coordinator (C&a)
81, Shri Jacob Mathrew, Scientist S-2

82. Dr(Mrs) fohini Iyer, Scientist S=2

83. ®hri RN Brahma, Scientist S-1

84, Shri X Vijaya Kumar, Scientist S

CPCRI Regional Station, Calicut.

85. Dr MK Nair, Joint Director

86. Shri PN Ravindran, Scientist 8-2
87. Dr &K Sadanandan, Scientist S-2
88, Dr YR Sarma, Scientist S<2

89. Dr T Premkumar, Scientist 5-2

90. Dr & Gopalam, Scientist S=2

91. Dr KV Ramana, Scientist S5-~2

92, Shri N Ramachandran, Scientist S-1
93, Dr C mohandas, Scientist S-1

94, Snhri S Devasehayanm, Scientist S-1
95. Dr(Miss) Lila Jacob, Scientist S-1
96. Shri M snandaraj, Scientist S-1
97. Shri Cu Raju, Scientist S=1

98, kari ¥¥ ~»3dnliaknva  Soientist S-1
99, Shri R Balazrishnan, Scientist S-1
100. Shri B Xrishnamoorthy, Scientist S-1
101. ®hri PS Ravindran, Scientist S-1
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102. Shri K Sivaraman, Scientist S-1
103; Dr(Mrs) MJ Ratnambal, Scientist S
104, Prof.CK Rajagopal (Emeritus Scientist)

CECRI negional Station, Vittal.

105. Dr XV Nagaraja, Scientist S-2

106. Dr Jitendra Mohan, Scientist S-2
107. Shri S Nagabhushanam, beientist 52
108. Shri CP Radhakrishnan, Scientist S-2
109. ®hri P Harishu Kumar, Scientist S1
110. Shri PM Xumaran, Scientist S-1

CPCRI degional Station, Kavangulam.
111, ®hri GB Pillai, Scientist S-2
C Resea Cent .« .

112. Dr G Subbarao, Scientist S-2
113, Dr R Naidu, Scientist S-2
114. Dr 8.5..1i, Scientist S-1

I

Research Com Goa.

115. Shri D.Sunderraju, Scientist S-1

Private Firms

116. ®hri S.Visheshwara, Scientific Officer, Consolidated
Coffee Ltd., Pollibettz-571 215, Kodagu, Karnataka.

117. Shri R.Subramanian, Union Carbides:, Coimbatore.
118. Shri P Ramanathan, Bayer India, Madras.
119, Shri X pmohan, Cynamid India Ltd., srnakulamn.

120. Shri 5 Sathiamurthy, May & Baker India Ltd.,
Coimbatore.

121, Shri Philip Kuruvilla, .V Thomas & Company, Calicut.
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122, Shri VK Chandra Kumar, M/s.Pierce Leslie India Ltd.,
Cochin.

123, Shri K Krishna Piliai, M/s.Binod Cashew Corporation,
wuilon.

124. Shri George Paul, Synthetic Industrial Pvt.Ltd.,
Kozhancheri.

125. Mr.Pradeep Kumar, MD, Techno Chemical Industry Ltd.,
Calicut.

126. Shri PB Kurup, M/s.Techno Chemical Industry Ltd.,
Calicut.

127. Shri P Ramamurthi, Sandoz India Ltd.





