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RESEARCH CENTRES

Co-ordinating unit:

Central Plantation Crops Research Institute
Kasaragod 670 124
Kerala,

Participating Centres:

s W

1. Cashew Research Station
(Kerala Agricultural University)
Mannuthy 680 651
Kerala.

2.=Cashew Research Station _
(Ardnra FPradesh Agricultural University)
Bapatla 522 101
Andhra Fradesh.

3. Cashew Research Station
(Konkan Krishi Vidyvapeeth)
Vengurla 416 516
Mlanarashtra.

4, Cashew Research Station s
(Tamil Nadu 4gricultural University)
Vridhachalam 606 001
Tamil Nadu.

5. Central Plantation Crops Research Institute
Regicnal Station,
Vittal 574 243
Karnataka.,

6. Department of Horticulture
Orissa University of Agriculture & Technology
Bhubaneswar 751 003
Qrissa.

7. Cashew Research Staticn
(Bidhen Chandra Krishi Viswa Vidyalaya)
Jhargram Farm,
Midnapur 721 514
West Bengal.
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8. Cashew Research Station
(University 2% agricultural Sciences)
Chintamani 563 125
Karnataka.

e

Cardamom

9. Regional Research Station
(University of Agricultural Sciences)
Mudigere 577 132
Karnataka.

10. Cardamom Reseawch Station
(Kerala bgriculiural University)
Pampadumvara €35 553
Kerala.

11, Horticultural Ressarch Station
(Tamil Nadu Agricultural University)
Yercaud 6%6 €02
Karnastalka,

Pe

i

Rper

12. Peoper Research Station

{Kerala sgricultural University)
Panniyur 67C 141

Xerala.

v Research Station

Andhra Pradesh Agricultural University)
Thintapallii 53t 111
andhra Pradesh.

earch Station

14. Pepper Res
sity of Agricultural Sciences)

(Univer
Sirsi
Karnataka,

S

15. Department of Vegetable Crops & Floriculture
Himachal Pradesh Agricultural University
Solan 17% 213
Himachal Pradesh.



-3 =
16. High Altitude Research Station
(Orissa University of Agriculture & Technolosy)

Pottangi 764 039
QOrissa.

17. College of Horticulture
(Kerala Agricultural University)
Vellanikkara 680 651
Kerala,

Minor Spices

18. Department of Spices and Plantation Crops
Faculty of Horticulture
Pamil Nadu Agricultural University
Ceimbatore 641 Q0%
« Tamil Nadu.

19. Depzrtment of Uenetics and Plant,Breeding
SKN College of Agriculture
(Sukhadia (niversity
Jobner 303 329
Eajesthan.

20. Regional Agricultural Research Station
(Andhra Pradesh Agricultural University)
Lam, Guntur 522 034
Andnra Pradesh,

21, Agricultural Research Staticn
(Gujarat agricultural University)
Jagudan 382 710
Gujiarat.
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INTRODUCTION

The A1l India Coordinated Spices and Cashewnut
Improvement Project started functioning in 1971 with the
main coordinating centre and ccordinating unit at Central
Plantation Crops Research Institute, Kasaragod. The
project covers nine crops and has at present 21 centres
located at different agro-ecological regions where the
crops covered under the project are grown. the primary
mandate ziven to the project was to increase the productic.

and productivity of the crops and the three main objectives

are:

i) fvoiving high yielding varieties resistant to disease
and pests,
ii) Standardising ayrotechnisues for the crops under
different agroclimaltic conditions, and
iii) Zvolving cornrol measures Tor the major pests and

diseases.

The project covers nine crops mainly cashew,
pepper, cardanom, ginger, turmeric, cumin, coriander, fennel
and fenugrezelk.

Brief =pmmery of ressar~h regulits from Aifferent
centres are presented experiment-wise in this report.
Further details of experiments are available in the Progress
Beport of the individual centres.

The monscon, during the period under report wes
generally active over the entire country and the total
rains vreceived at all the centres except ifadaskkathara
(Kerala), Coimbatore (Temil Madu) vere normal or slightly
above normal. However, the distribution was rather unfavo-
urable and continvcus spell of dry weather adversely affect-
ed the growth ard yvield in cardamom and pepper. At

i

[Tadsalzothara under ¥AU, the rainfall was unusaally low,
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The All Irdia Coordinated Spices and Caghewnu?
Improvement Project covers nine crops namely Cashew,
Cardamom, Pepper, Ginger, Turmeric, Cumin, Coriander,
fennel and fenugreek and has 21 centres (including
the Coordinator's cell at Kasaragod) located at
different agro-ecological regions where the crops ere

grown.

The project envisaged coordinated research on
the above crops with the main objective of

4

i} evnlving high yielding varievies resistant/

tolerant to diseases and pests
ii) standrs'-lising agrotechniques for the c¢rops
. under different agroclimatic conditions and
iii) evolving control measures for the major pests
and diseases,

A briel report of the work done wader the project
is given discipline~wise under each crop.



CASHRW
Crop improvement

A total number of 794 collections of cashew germ-
plasm are maintained and evzliuated at different centres.
Based on yield and cquality characters, four selectiong
and two hybrids f—-m Bapatla (BPP No.3,4,5 and 6, and
hybrids 2/11 and 2/12), (BPP 1 & 2) two selections
(Vengurla~1 and 2) and two hybrids (Vengvrla-3 and 4)
from Vengurla and one selection from Vridhachalam (VRI-I)
have been releascd by the respective state variety releare
committee, on the recommendation of the AICSCIP workshop.
Three selections (BLA 139=1, BLA-273-1 a2nd K-10-2) and
two hybrids (H-3-=19 and H=3=17) from Mannuthy are under
pre-relegsce multiplication. In the multilocational trials
scedling progenies of four selections héﬁe recorded hicher
7ield at all the cenbres with stability in yield over The
years. “he data on vrogeny performance, thus indicate
that these iines could be used with advantage Zor produ-
ction ond distribution of clenal seed materials. odeven
hybrids from Vridhachalam and seven from Mannuthy have
recorded an yield of movre than 10 kg per tree in the 8th
year of thcir orchard Life, ard these are being evaluated
further for stability in yield and quality fartors,

Crop Management

The fertilizer experiment initiated at Vengurla in
1969 showed that the effect of nitrogen and phosphorus
was bighly significant. There was response to N up to
N3 lewvel {125 kg/ha), i.e. 625 g/plant when P and K were
also appiied ard response of P was up to P2 level (250 g/
plart) vhen N level was up to N3. At other centres. viz.,
Vridhachalam, Bhubaneswar and Bapatla, there was responce
only for nitrogen and not for P and ¥. At Bapatla, where
the soil is sandy, there was response to N up to N, level
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(1000 g/plant) for all the characters studied. In ricid
both Ny (500 g/tree) and N, (1000 g/tre=) levels are
found to be significantly superior to NO’ but there was
no significant difference between N1 and N2 levels.

Foliar application of urea (3%) with endosullan
(0.05%) gave significantly higher yield under Vridhachalam
conditions.

Vegetative propagation mathodq carried ocut at 4ifli-~
erent centres show that side graft:ng, veneer grafiting
and epicotyl grafting are the most promising methods that
could be adopted on a large scale. In addition, over 75%
success in in situ budding is reported from Vittal and
over T6% success in softwood grafting at Bhuvaneswar.

Lron Production

e

» Trxflorescence blight of cashew cauvsed by tea
mosguite {Holopeltis antonii) can be effectively contrclled
by three rounds of spraying with endosulfan 0.05% at the
emergence of new flushes, and later at flouecr emergencs
and at fruit set. A predator Endochus irnornatus has also
keen recorded over Helopneltis. Experiments carried out
8t Vrichachalam using 10 ins icides against leaf thrips,
it was observed that monoccrotopos, quinalphos were sSuperior

to other insecticides in their fllpacy to countrol leaf
thrips.

CABDAMON,

Crop improvement

Thea ée“mplasm collection at Mudigere comprises 26

types and 8 species of related genera and at Pampadumpara
18 ‘types aznd 16 wilt related genera.
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From the collections at Mudigere, three high yieldine
clones of prostrate type, viz., P1, P3 and P5 with an yield
potential of 529, 830 and 614 g green capsules/clump,
respectively have been identified for release as varieties.
These clones have very high suckering potential also. -In
addition, 7 clonal selections from the early bearing types
and 13 sclections from the other clonal collections have
been identified as promising. These selections have
recorded more than 500g of green capéules/plant.

Among the F1 progenies of diallel crosses, four
cross combinations, viz., long panicle x early bearing,
early bearing x leaf rot resistant, bold capsule x long
panicle, and leaf rot resistant x bold capsule are found
to be promising. One of the plants (No.731) under the
cross combinosions early bearing X long panicle has recorded
% kg of green capsules successively for two years and the
capsules are bold type with a green weight of 1.04 g as
against 0.7 g normally produced by a typical prestrate
plant.

A% Pamvadumpara, 7 erect types have been compared
for yield potential and out of this type No.7, 17 and 107
were better yielders with good quality capsules.

Crop_Management

The exveriments conducted at Mudigere showed that
cardamom c¢rop rvernwov:s 25.9 kg N, 4.35 kg P205, 52.11 kg
K-0, 13.95 kg Ca and 3.48 kg Mg/ha. The uptake of potash
in signmficantly high being 12 times that of phosphorus and
twice that of Nitrogen. The NPK fertilizer experimoats
conducted at Mvdigere and Pampadumpara did not however,
show any sigrificant or consistont results. This may be
due to (i) lack of uniformity in shade (ii) genotypic
variations in the plant material used in the experiment.
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Crop Protection

At Pampadumpara 5400 seedlings were screened against
'‘Katte' using viruliferus aphids @ 5 g/plant. None of the
seedlings were found to be resistant to the disease. All
the intergeneric crosses were screened against 'Katte'.
disease,.

Trials conducted at Pampadumpara show that Azhukal
disease of cardamom could be reduced by drenching/spraying
0:0%% Bayer 5072, Difolatan 0.3% or cuman O.3%.

For the control of thrips, the insecticides fenthion,
quinalphos, Phenthoate, fenitrothion and methyl parathion as
S

[ag£a¥ﬁosolane 28 dusts were found to be effective.

> ecm——ry e e

Crop improvement

The earlier germplasm collections at Panniyur comprises
72 cultivars including an exotic type. During the period
1976~197%8, 300 accessions were collected by a survey and
during the year 1978-79, 117 wild and 5 cultivated access-
ions more were added to the germplasm. Among the cultivated
types and hyhbrids, the hybrid Panniyur-I and seven other
cultivars (XKarimunda, Kottanadan, Kuthiravally, Balankotta,
Cheriyakaniakadan, Kumbhakodi and Kalluvally) were found
to be high yielders. Culture No.354, a highly promising
typre is under initial evaluation. In a comparative yield
trial using Pamniyur-I, Arakulam Munda, Balankotta,
Kalluvally and Kuthiravally, Panniyur-I recorded the
maximum vield of 1.2 kg/vine as against 0.084 to 0.952 kg

irn oth=rs.

Crop Management

The fertilizer experiment started in 1974 with three
levels of N, 60, 120 and 180 g per standard per year, using
Panniyur-l, showed that N, (60 g) level is significantly
superior to N, (120 g) or N (180 g) levels of N. Higher



- 0 =

levels of N was found to adversely affect the yield of
pepper. Initial observations at Vellanikkara, indicated
that growth and initial yield were better on dead standards
and split 2pplication of fertilizers was found to be more
beneficial than single application.

Crop Protection

Foot rot (quick wilt) is the major disease affecting
black pepper inflicting upto 20% losses in some gardens.
Phytophthora isolated from a severely affected garden at
Badiadka was found %o be more virulent than the one
isolated from Maloth, and produce lesions on pepper leaf
within 2 days of incculation. DMonthly isolation of
Phyvtophthcra from the soil collected from Badiadka during
September using leaf as bait, was positive up to November.
During the period under report, the incidence of quick
wilt was very low (0.6%) at Bandadka. The survey covering
7 villages at Calicut district showed thet the cverall
disease incidence was about 6.17%. The percentage
incidence was found to be 6.35, 6.80 and 6.47 in Karimunda,
Pamniyur-I, and Arakulam Munda, respectively.

The control trial with Bordeaux mixture + fertilizer,
Bordeaux mizture, Terrazole, Aliette, and Ridomil showed
that there was no wilt ivcidence in plots treated with
Bordeaux mixture + fertilizer, Bordeaux mixture and Ridomil.
Soil samples analysed for copper content showed that the
percentage of available copper was 0.3317, 0,1112 ang
0.0043 in scil samp’es from plots *“reated with Bordeaux
mixture in 1982, 1981 cnd control, respectively.
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GINGER

Crop Improvement

The ginger germplasm collection comprises 100 types
at Solan, 81 at Pottangi, and %8 at Kasaragod. At Solan
accession Nos.645 and 564 were found to be promising
recording an yield of 31,680 kg/ha and 30,800 kg/ha during
the period under report. At Pottangi PG-2 (18,546 kg/ha)
and PGS-35 (17,543 kg/ha) were the high yielders. Maximum
recovery of dry ginger was recorded in PGS-19 (24%). Six
accessions, viz., Wynad Local, Burdwan, Taffingiva, Nadia,
Rio~de-Janeiroc and Jamesica were found to be promising under
the rainfed conditions at Kasaragod (yield 14~17 tonnes/ha).
At Pottangi, mulching with green or dried leaves was found
to yield better than intercropping with french bean or red
gram,

TUBMERIG

Crop Improvement

The turmeric germplasm collections comprises 102 types
at Kasaragod. 91 at Pottangi and 53 at Coimbatore. At
Kasaraged, five selections (Cls No.IC, 24, 3D, 153 and
were found to be promising (33-35 tonnes/ha). The yield

was ccuparatively nonir during the neriod under report, nost

N

14)

probably due to the late planting. The sp. Curcuma smada
gaeve the maximum yield of 38,280 kg/ha followed by 23,980
kg/ha in Vondimitta. A total of 67 sccessions were described
uzsing the proforma. Among the 91 entries evaluated at
Pettangi, Cls 13 recorded the maximua yield cf 19,800 kg/ha
and in the preliminary yield trial PTS-13 reccorded the
mariuum yield of 20,708 kg/ha. At Coimbatore, compared

to ctlher enﬁries, the yield was very high. Accession

110, 53%80~2=% and 5307-1-1 recorded the maximum yield of

- 15.59 kg and 15.55 kg/2.5 m2 bed. The percentage of recovery
varied frem 15.5 in Amsitapani Kothapetta te 25.5 in Clone
K0.5262-2=1 and 53%03-1=1, The promising clone 530711
yielded an average of 11,832.5 kg dried produce per hectare.

L



Y

- 12 =

Creop Management

The fertilizer cxzperinents at Solan and Pottangi did
not show any sign.ficant differencecs between differcnt
treatmonts. In othor triasl, mulching gsve significantly

a
higher yicld than intercropping.

CORIANDER

Crop improvement

The germplasm collection of coriander comprises of
140 trpes at Guntur, 200 at Jobner, 134 at Coimbatore and
155 at Jagudan. These collections have been evaluated for
their yield and associated characters, including their
reaction to diseases. Based on the results of inivial
oveluation and mulbilocetion trials promising types have
been identified. Among these, UD<41, 8 small seceded
selection Trom Jobner with an yield potential of 11=14 g/ha

‘ es for Ra'esthan

has heen rocomnenl ” Tor release 2s varie

L .
by Stete Varletal Release Committee. UD-41 is a small

sceded vype developed through recurrert selegtion ranod

on progeny testing from local collection. It is
type wlth 2 duration of 140-146 days. HEssential oil
content is Q.25% and comparatively morc tole o wilt
discase., Selection 4¢.No.27 from Coimbatore (TKAU) is
better than the existing variecsy Co.1 in yicld as well 2s
in guality, and has been released as variety Co.2 by
Tamil Nadu Variety Release Committee. Other high yielding
n

3
an crrect

+

@
b
]
o
o

cselections in the advanced stages of evalvatlion, are UD-20
Ub~21 Trom Jobner, CS-2, C8-~4, CS=5, CS-~5 and P=-2 from

Guntor ard GLU-1 frowm Gujarat.

t71liger trigls conducted at differcnt centres
showed significant difference between the levels of Nitrogen
apvlied. Fertilizer trial at Jobrer (Rajasthan) and

Jagedap {(¢ujavat) showed significent increase in yield

vl

af

[
EY
pl
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due to the application of nitrogen at 60 kg/ha. 4t Guntur,
difference in yield due to increese in N level cr adpiica-
tion of FYM was not significant. However,.the intcraction
of these main factors influenced the yield sig nlxlvantfy
CUMIN

Crop Improvement

Cumin germplasm collection comprises of 55 entries at
Jagudan and 53 entries at Jobner. Based on the results of
initial evaluation and multilocational trials, the selection
Vijapur=5 has been recommended for release by the Gujarat
Varietal Release Committee. In the multilocational trial
conducted by the Gujarat state department of sgriculture
for the last four years also showed that the yield of
this selection is significantly higher. The average yield
was3 4.65 a/ba which is 59% higher than the local check

~407. I% matures in 108 days. The variety has bold grains
and an eslential oil content of 3.3%. It has better
tolerance to wilt as well as blight as compared to the
pfevious’y releascd vavletv S~407 and M-43,

e,

RSN

UC-198 is a promising selection from Jobner. It is
an cxotic Type introduced from Egypt and has very high
tolerance to cumin wilt in the field as well as under pot
culture conditicns. it contains 5% volatile oil as against
3% in the indigenous variety of cumin, and matures in 125
days. Because of its very high tolerance for wilt, it has
been recomnmended for large scale trial in Gujarat and
Rajasthan. UC-19 is another selcction from Jobner at the
edvance stage of evaluation. It is better L1han the earlier
varisty B4 iq‘yield o8 well as tolerance to wilt,

T" ‘T\‘ U(,. Ix’,ET'
Crop Improversnt

In fenugreek germplasm collections are maintained and
evelrated at .Guntur (40) Jobner (%6), Coinmbatore (26) and
Jagufan (54). The selaction NIM is a high yielding
selrgtion,f?cm Jobnsr developad through pare lince selection.
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The performance of this bold seeded selection is reported
to be good outside state as well. This wags rccemmended for
release as variety (PRABHA) by the Rajasthan State Varietal
Peleass Commitvec. UM-5, UM=17, UM=112 and WM-34 arc the
other proumicing selections at Jobner. Among the 26 accrssS-
ions evaluated at Coimbatore, Acc.lfo0.390 recorded the
highest yield followed by Ac.No.913, 947 and 980, 4t
Guntur, Lem Sel.I recorded the highest yield in the
comparative yield trial.

Crop Improvenent

In Fennel 189 accessions at Jagudan, 112 at Jobner,
and 14 at Guntur are being maintained and evaluated. UF-31
and UF~32 from Jobner, TF-35 and S-7-9 from Jagudan and
Lam Sel.T 2né Tam Sel.II froa Guntur sre the promising

In the fertilizer trial at Jagudan, four levels of
N, {0, 15, 30 and 45 kg/ha) and three levels of P?O_ (0.

15 ard 70 ke/aa) were compared with eight more treatments,
Viz.,
s T T r 1T 4 "
l>/uot0 + Vater spray
e
ii) NPy + Zn

hofo + B

)
: ”
iv) IOPO t dn + B

v
-~
[y

v) My -7y : in + B
9i) N452FO + Zn + B
vid) NQPP’O + Zn + B
viii) N90P6O

adcoling or R3D desizgn with three replicationrs,


http://Acc.llo.390
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Pooled analysis of the data for three years 1979-80
to 1981=82 show that the yield differences were significant
and treatment combination N45P30 + Zn + B has given the

highest average yield (1040 kg/ha) which was 65-87%
higher than the control.
the treatments N

The result further showed that

. . +
45P30 + Z2n + B with a net increment

benefit ratio of 1:5 could be more beneficial to get
maximum yield.



EXPERIMENTAL RESULTS
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CASHEW

Crop Improvement

Experiment 1. Germplesm collection and descriptior
f types and varieties.

(qunuthy, Bapatla, Vengurla, Vittal,
Vridhachalam and Bhubaneswar)

\

The germplasm collections maintained at dlfferent
centres under the AICSCIP comprises 93. accessions at
Madakxathara 179 et Bapatla; 177 at Vridhachalam; 138 at
Vengurla; 163 at Vittel and 47 at Bhubaneswar. These
accessions were 'evaluvated for yield and associated
characters. Substantial variability exists among these
accessions for different characters like percentage of
parfect flowers, fruitset per panscle, ghape, cclour and
juice cantent of anple, yield of nut, nut gize, shellirg
percentage, breakage percentage, aroma of leaves ef'gco
Bascd on ryield and quality of nuts, promising types have
been identified from each of the centres for direct
propagaticn as well as for utilising these as parents in
the brcpdiqgjprogramme. Important craracters of sclections
identificd at each of the centres are given helow.

Table 1. Rerformance of promising cashew selecctions at
Gifferent centrese

- R 2 TP w STV S G S Wy (TR KT K NS WIS ¢ o W RS cum R W WO PR OO e e e T S e T A S Y T SUE TH® TED Sm P GIY WD Wb dim Wi YIO e 3 TR G S S T

Name of the Selecct~ Age of Yieid Wh.of Sheiling Rema-
Centre ion No. the of 100 i rks
Tree ruts nuts

N TN D W I ST AIR D RES o R o S0P ST SE WD S ar .3 TGP TS LT A G S G Yee VW O SAR S WP aps vk ) MR SV S ST WD 1 XTI g PO S G mR) A G2R AT O 7Rt KW BN WD AT S Ga VI

Madakkatravra/  BLA-

Apainceyan{KAT)  139-1 19 32.40 600 27.99
BLA-
27%=1 19 18.42 630 28.33
K~10=2 18 18.78 850 26.96
E-28=-2 19 13.99 630 26.80

E-10~1 18 20,98 760 24.50



Bapatla

NLR-2-1
K=10-1
K-25-2
NDR-2-1

3/3% Simha
9/8 Epurupalem

Trce No.1

No.39
No.40
No.56

Tree No.129

Vergurla

Wo.256
No.273

Vengurla-t
Vengurla-2

Veture-56

Ansur Ezrly

Mysore
Kotekar1/61

VM.dnapur red

Vergurla 36/3
Vridhachalam M 10/4
M 26/2

E 2/3

-17 -

18
18

19
16

25

25

50

50
50
50

50
50
50

22

20.74 550
16.77 862
17.20 560
17.14 725
(Av.of
5 yrs.)

13.0 630
12.5 600
42.1 524
29.0 740
18.1 -
20.5 550
40.6 -
“24.3 -
28.4 550

20.20 625

28,68 435
8,01 1100
7.65 345

12.53 313
2.58 455

10.56 400

Av.yield

for the
last 3 yrs.

(1980-82)

12.78 500

22.5

1806

26.08
26.14
25.78
26.19

28.1

28.0

26.7

23.7
2707
26-7

21.7
25.5

31

33

26.0

Releaged
as BIP-3

Released
as BPP.-4

Released
as BPP~5

Released
as BPP-6

Releascd as
Vengurla-I

Releascd as
Vengurla-ITI

Released as

VRI-1
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During the pericd under report four accessions of
germplasm collcction at Babpatla were releaSed as varieties
by the Andhra Pradesh Variety Release Committee.

Among the 432 trees in the germplasm collections at
Vridhachalam, 37! trees only yielded during 1982. The
accessions M 26/2 recorded the maximum yield of 22.580 kg
followed by 18.60 kg in B.2/3. M 10/4 recorded 11.45 kg
during the period under report.

Biometrical variations in different characters were
recorded for the 47 collections in the germplasm planted in
1975 at Bhubaneswar (Table 2).

Table 2. Biometrical variations in different characters
of ceshew under germplasn collection at Bhubaneswar

Tharacters stedied Range of variation vithin
thece types
Height of plants 2.71 m (0ffice froat layer) %o
6.22 m (M=17/4)
Cirih of the stem 0.51 m (Selection §/8) t~ 1.17 n

(Tree No.125)

Cavoypr apreeds

i) North-sonth dire-
clion 4.05 m (K~-28-2) to 8,46 m
(Tree Wo.121)

ii) Past-west direction 3.74 m (K-28-2) to 9.05 m (BLA-273)
Highest yield/plant 1.56 kg (Kerala seedlings) to

8.89 kg (M-26/4)
Avercge wield/plant 0.83 kg éKera%a seedling) to

5.83 kg (M~16/3)
Higsest numbar of nuts, 332 Noz. {Kerala secdlings) to
pinat 1875 Wes. (M=16/3)

Average nuicved of nuts/ 21 Nos. (Kerala seedlings) to
plant 1175 Nos. (M-26/2)
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The yield data for the past four years showed that the
accessions M 26/4y,2nd M 16/3 (Vridhachalam types) rccorded
maximum yield for all the four years. During the year
1981-32, the highest yield of 8.89 kg/tree was recorded in
M-26/4 followed by 8.56 kg in M 16/3.

One hundred sixty three accessions at CPCRI Regional
Station at Vittal and 154 accessions at Shantigodu are
being maintained and evaluated. The variability in apple
and nut characters were studied and the mean values are
given in Takle 3.

Table 3. Variability in apple and nut characiers among
the varicus germplasm accessions at 7ittal.

GO A o T, WP S s € g S 7 174 K D T A O3 e e Y WD g A TS S M I Y R D g U M T g S S L A D Y G VO ary P T L S A e e Y

Traits Mean SE cv %
Apple/pnl ratio “_—;,;; —————————— ;j:; mmmmmmm 37.3
Julce centeat £9,90% 0.51 12.%
Vitamin C 228.27 mg/g 0.41 25,4
Tannins 0.082 mg/g 0.042 72.0
S8 . 18.72% 0.55 43 .6

LI cars AT o v T D TR T e NI e S e TSt Y P D WD R ST e e e W €A D T AR 4O Y T X3 7D S e P D R B S D T T3 gy D D s A € 0 R e

sm collect planted at Madakka a durt
1976 Nere Eajuqte %%elr g“%w%h chagag%c% thar wne
floacring abluF yleid and quality of nuts. Tree No.2052
{Adhoor 25..2) Tree No.1998 (Ldhoor-6-1) and Tree No.2011
(Muligar 25-2) were the high yielders during the period

undevr raport recoie.ng 8.85 snd T.15 kg respectively.



Table ‘4. Performance of scedling progenies of the cashowr Selecticns in coumparative
yicld trial at different centrcs (yield of nile - kg/tree)
\\ \\
\ /

TRETN R s T WD MmN g W e W A s S X SN R TN SF S oD M - S S e > iy ey €2 e T 0t m e > Lo
- .. R s S T3 e

Selection -NaDBUthy _ Bapatla Vridhochalen Veungurla  Bhubanesvar,_ .;mmwmwwi% eneral Mean
1982 1978-82 1982 1978-82 1962 1973-82 1982 1978-82 1982 1975-82 1982 ¥978-3 1978-195>
Vengurls P w¢.m
i A
Ansvr-1 3.0 1.98 3.80 3.1t 1.6 1.81 2,92 3.91 5.26 3.86 2.83 1.33 2.68
Vengurla “
36/3 3.45 2.71 3.30  1.67  2.39 1.92  4.13 4.16 6.89 4.63 3,20 1.86 2.83
(Vet.56) '
Vengurla
37/3 2.23 247 4,76 2.35 2.49 2.47  4.50 4.58 4.46 3.40 3.71 2.41 2,90
Savantwadi  3.83 2.86 5.86 2.70 1.0i 0.97 2.66 3.53 3.75 2.72 w,wmv %3.62 2.73
M- )
Bapatla .
Tree No.1 3.28  2.26 6.40 4.62 2,59 2.89 4.15 3.9%3 4.08 3.52 4.85 2.7% 3.33
Iree No.40 2.14 2,02 7,16 3.67 2.66 3.i1  3.72 4.2 6.41 4.95 3.07 1.92 3,31
Tree No.56  3.43 1.90 5.70 3.93 2.50 2.59 4.94 4.95 5.02 4.01 3,17 2.06 . 3,24
Tree No.273 2.49 2.31 5.63 3,47 3.13 2.52 2.96 3.78 4.4% 3.42 3,07 1.94 2,92
Vridhachalanm ’ : ¢
M 3074 2.62  2.21 5,76  3.55 2.22 2.42 4.66 6.20 7.6l 4.43 6,15 3.74 3,76
M 6/1 4.10  3.27 5.43%3 3,05 3.06 2.96 4.6 5.07 5,26 4.24 4.25 2.5% 3,52
M 44/3 4.36  3.45 T7.33 3.7 4.86° 4.2 7.48 7.18 8.90 5.16 6.0t 3.56 w.mm
M 76/1 - - 6.70 3.25  3.65 3.5 3.78 4.43 5,14 4.06 4.32 2.63 2,76
Anaklayan c Sy
K-10-2 5.59  3.45 4,40 2.4%  1.84 1.44  4.59 5,05 5,01 3.56 2.74 1.42 2.89
H-Hrlm_«lcq ) womo Woom Woao goomw mo»_m NDONW. . .Wo..No vh.omm Womo Momw \WOO@A vmumﬂ- ! N..NW
{A=3=17 , \H=3-15) c
BLA-1331 5.65  2.81 6.86 3,16 2,96 4.1 = 4.5 6.14 2.57 2.73 5.25 2,70 3.6%
BLA=256~1 2,13 2.11 3,36 2.3C  2.72 2.56  4.18 4.72 5.97 3.51  3.93 2.29  2.92
K=27-1 4.51  4.37 _ T
Mezn 3.65 2.68 5.35  3.04 2,63 2,61 4.25 4,78 5.2 3.82 4,06 2,42 -

S T o o T T o o e T o e e T e e T e e T e e e et L e e e o e e e e e S T e T S e e b e o e e et e s e e e
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Experiment 3. Comparative yield trial with existing
hi~v yielders in Jdifferent agroclimatic
"reglonsS,

(Madakkathara, Bapatla, Vengurla,
Vridhachalam, Vittal and ghubaneswar)

A comparative yield trial with seedling progenies
of sixteen high vielding selections was started during
1973-T4 at five centres namely Bapatla, Vridhachalan,
Madakkathara, Vittal and Vengurla and in 1975 at
Bhubaneswar. During the period under report also, the

ma;gqgm av%;age;y% q 44 3 h? kg per tree was recorﬂed o
in tne progenits o which_ i$ on par ree
in the:%rééeny BLA In all the %eauieb é%e v$te

two selections recorded more than the block average.

The progeny means at' ecach of the centres are given in
table 4. 4 comparison of the mean yield of the progeny

at each of the centres show that, under average level of
managemens, there is a progressive increase in yield upto
the 5th year of orchard life. The rate ¢ yearly increase

Thic trial was started during 73-74 =snd the plauts
can now be ccnsidered to have stabilised in yield. A
critlical evaluation of individual progeny for yield and
quality of nuts and the possibility of utilising the
promising lines for production of clonal seeds could be
exanmined.

another yield trial with six cashew cultivars

7 type Nos.662, 657, 1140, BL4 139-1, TN-1, and
W~112 was started at the Horticultural Farm, Jhagram in
West Bengal in the year 1978, adopting a randomised block
cesign with 8 replications. Detailed observations were
recorded cn flowering, fruiting, apple and nuvt characters
and yield.

Uncder West Bengal conditions seedling progenies of
BLA=139=1 was fourd to be late flowering and No.662 early
flowering. TN-1 recorded the shortest flowering phase,
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maximum number of panicle per plant, highest number of
nvts per panicle (4.5) highest yield peor plant (1.6% k.

and highest nut weight (6.5 g). Thus T.N.t
highest wvalues for all the economic characters.

recorded tne

In the comparative yield trial planteos ov Maariwa-
thara in 1975 with airlayers of 16 high yizlding trees;
NDR 2-1 rccorded maxinum yield of 7.358 kg/tree. H=3=17
which recorded maximum yield of 8.693 kg during 1981
yielded 4.471 kg during the year under report. ITree No.
1687 recorded the highest yield of 18.80 kg followed by
16.65 kg in Tree I¢.1792 under NDR 2-1.

Experiment 4., Hybridisation and selection

(Madakkathara, Bapatla, Vengurla and
Vridhachalam)

wt lgdakikathara, a total of 283 hybrid progenies
including i99 progenies brought from Anagklayam, were
planted in 1973, Seven of these promising hybrids are
being evaluated for the quality of nut and apple.

Among the 86 hybrids of the age group of 25 years
at Bapitle, 8 Lvrees recorded more bhan 15 xg nuts/tree.
During the periocd under report, 730 crecsses wers made
involving eight parental combinations.

Cut of the 153 F1 progenies planted in 1973 at
Vridhachalam, 122 rvecorded less than 3 kg, 14 recorded
@etween 5 cpnd,5 kg and 5 progeniecs recorded zbove 5 kg
nutes/tree. Tihelve progenies failed to yield during the
year nider reporbt. The progeny M 26/1 x M 3/3-17 gave the
peximun yield of 8.650 kg, Yield data for the past four

4

yeeys sheowdd That among.the F1 hybrids, nine vrogenies
were promising. JYield data for the promising hybrids

for the last two years are given in Table 5.
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Table 5. Yield of w»romising hybrids a2t Vridhachalam
{Flante” "= 19

N e Cas am S T G C W e ERT S e YR TR S o S G TSR S wae €2 o TE 4B GA) CE SED 45 et BEI VYT A EEr TN B R (A GAB M M SIS MR €I A0 01 S MR GrS Mua SV SHR TS KT S SN e dms

T S s TS O = ” @S €N e WS Wi wEn S8 TT AT (XD W YT S (7D CrR S G A wns wes

Cross combination Trce No. 1901-82 Averege lor the
last 5 years

- T e Ly WS Wma P N iy ST grw TS ey AP GES YIS WDy W CED s S ¢ GUD WS VIR Mip M R e CEn w S OHE et YN0 G 14 ATE WY G SvI T S e AT M W Y S Ve e S WD Wy s Y

M 33/3 Selfed 3 2.67 1£.86
M 26/1 x M 3/3 17 8.65 14.88
M 26/1 x M 3/3 5 2.65 12,3

M 33/3 Selfed 14 527 12.33
M 10/4 = M 26/1 4 1.47 9.90
M 26/1 x M 3/3 16 5.01 10.%7
11 26/1 x M 3/3 2 2.54 9.42
11 33/2 =M 11/4 10 0,12 a,
M 1Cc/4 = M 26/1 2 4.02 0,12

T N R W YA e BTE EUA SR €T TS LA SR e €F SN cER ST G YOR WR) 3T W e TA T 38 SR A28 (i T3 VRN e e man YED WD M €y SO HER % LB are FID A S Ty W VIR SR P G o A e S

Hihridization worik was started at Vengurla in 1970
invelving seven parental combinations. Cut of the 167
progenics planted from the above cross combinations in
1970, eight progenies are found to Dbe highly promising.
he percentage of perfect flowers varied from 3 to 43
and frr-itset varied from 3 to 10. Two progenies belonging
to the crcess embinations #nsui No.l  x Vetore-56 (Tre=
No.5) and Midnapur Red x Vetor-56 (Tree No,i3) have been
oleacad as Tengurla-~3 and Vengnrla-4 by the state

-

Variety Release Committee in October 1981,

The hrbridisation work was continuved further by using
promising types like M-44/3, ¥ 10/4 and Assam-8 and a
total of 1318 F, progenies were planted till June, 1981.
During the year 1982, 261 progenies were obtained from
elev~on cvroes combinations.
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Hybrid progenies evolved at Madakkathara, Bapatls,
Vengurla and Vridhachalam have rcecorded very high yield
by the 8th year of their orchard life. These hybrids ore
to be studied in detail for their economic characters
cspecially, the shelling percentage and size cof the
kernal and clonal progenies tested at different location
for their adaptability and stability in yield.

Experiment 5. Propagation trial

(Madakkathara, Bapatla, Vengurle, Vittal
Vridhachalam and Bhubaneswa:)

Under Kerala conditions, the ideal periods for
side grafting, vencer grafting and budding were found to
be betwean June to September and in the case of epicotyl
grafting between March to June. The percentage of initial
establishment varied from 26 to 72 in the case »of side
grafting, 4%~64 in vencer grafting, 72 to 80 in epicotyl
grafting and 48 to 64 in budding. It was also noted that
the initial vigour is not maintained in the later stzges.
Hence, the casuvalities are morec in the vegetative propna-
gated plants. ZFpicotyl grafting was found to be easier
and less costly than the other methods. Hence during the
year 1981-82, studies were mainly confined to epicotyl
grafting. The results are given in Table 6.

Table 6. Success of epicotyl grafting during the year
1982 at Madakkathara.

. . T s e D DA 4T T TS R ST e W D T S man ER S dam STE CER A WIS THM T Tw e TEE NS €T3 e TR MR FT TS e W S e SD ST WS G I CTR W WSS TS g T S w

Moenth Ho. grafted Establishment (%)
March 100 49
April 100 71
May 100 68
June 100 57

The main @rawback in this method is the incidence
of collar rot in the root stock seedlings.
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In the trial to study the role of nine different
growth regulators im promoting rooting and establishment
of airlayers, the following indications were obtained.
(1) bhigher concentrations have depressing effect on
rooting, number of roots ard length of roots (2) no
difference could be noticed between different treatments
or between trecatments and control, and (3) dipping in
cowdung slurry or cows urine does not contribute to any
appreciable advantage for establishment.

At Vridhachalam, in situ budding using one year old
seedlings of M 26/1 was continued. The trial was conducted
from June 1981 to May 1982 using 25 seedlings every month.
Maximum budtake of 75% was recorded in June followed by
59% in July. In September and October 20% and 36.8%

budtake was recorded, but none in the remeining months.

&t Bapatla veneer grafting and pavch budding were
continued during this year also. The data showed that
maximum success (76~100%) in veneer grafiting was obtained
in November followed by July (70-92%). In Patch budding,
August and July months gave the maximum percentage of
success (79 and 69 respectively).

At Bhubaneswar soft wood graftiﬂg was continued and
mayimum success was obtained in October 1981 (65%) and
June 1980 {76%). The results of soft wood grafting for
the last three years are given in Table 7.

Table 7. Success in soft-wnod grafting at Bhubaneswar
(1980-1982)

T S e - S G T TS TN (73 € O TR WES G ST B D Gl WD MEE e UV WOE WS e G CTI W G ee D e St it e S Y W SR g e S a AR WD N S S Fwn S e

Year Jan. ¥eb, Mar. April MayJunelJuly aug.Bept.0ct.Nov.Dec.

T A IR WM AT o SR TN eus 90 wan WD 4t YRS W wm STH €% €73 DI KO . SR Cr3 R0 v AT S G M W D a3 T e v T s S TR G - A A SFD s CM Gy U e i e W S

1080 ~ - - =~ 76 59 32 26 56 12 -
1981 - - - - 16 40 50 40 40 65 10 =~

e et e e e e e e R e R T L L I L N o N L o S I I o S I L S N N I o o N o R s R e
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The vegetative propagation trials were started at
Vengurla as early as 1968-=69. The work done on different

methods is summarised below:

1. Airlayering

1. Layers prepared from November to May produce more
roots and 72% %o 88% sufficiently rooted layers
were available for separation from the mother trees,

2. Layers prepared during rainy seasons (June-September)
have shown better root formation, but have failed

to survive in polybags.

3. The maximum survival (64%) in polybags was observed
when the layers were prepared in April.

4. The field establishment was more (60-88%) when
rlanted during the period from June to August.

2. Vencer grafting

1. Results for theee consecutive years showed that
September was the most congenial period for veneer
grafting., The success ranged from 71-86%.

2. The effect of Roobt stock of three to eight months
0ld on the success of grafting was tested. The

data are presented in Table 8.

Table 8. Success in veneer grafting with root stocks
of different age groups at Vengurla.

- A T G T S " VIS e i S D G S L R D W A S G S S A ST G D G TR gl I8 G R TR W e L GUD S Sou ST B TS S D S G D e B

- — - T - s W s Y s s G G S S G G S s D M S ST s A S P MR R A S 4D i W S R S S S S wn S S S S S S

8 68.33 (56.28)
7 69.44 (57.22)
6 80.00 (64.69)
5 67.78 (55.68)
4 35.00 (3%6.06)
3 24,44 (28.91)

S.E. 2.81

¢.D. 5% 7.79

S g O Y gy S S G S SR W ke S e S e TS G S i Y LD My T ki IS e G A G M S VR e S e ey W W A S S -

(Figures in paranthesis indicate the arcsin
transformation)




The porcentage of success (80%) of the grafts
preparcd'on six months oid root stock was significantly
guperior and on par with ceven months old root stock
was gignificantly superior and on par with seven montas
old rcot stock.

3. Side-grafting

Side grafting was found successful during the period
from June-September. The success ranged from 50 to 90%.

4. Patch budding

In patch budding 3% to 50% success was recorded
during the period from July to October, Fresh trials
to study the effect of age of root stock on the success
in veneor graiti- o and epicotyl grafting and the best

time for soft-vecod grafting were startcda in 1881,

5. Epicotvl and soft wood grafting

In the trial to find out the effect of roct~stock
on the success in epicotyl grafting, 120 grafts were
preparcd with stocks of 10, 20 and 30 days. For soft-
wood grafting about 4~6 months old root stock was used.
The data on the success in epicotyl and soft grafting
are presented in Table 9.

Table 9. Success in epicotyl and soft-wood grafting
a*% Vengurla

- e wra ) G — e G W S € I IR Cr3 € T W SRS S OB T S o IR BT 1) s SR e SN O SE SR GED W S ey ST WA S YO D wim dnia SN WS A Sev NS S

Month Percentage of success
fe ]
~~-Hpicotyl grafting _ Sof~wood
grafting

o G e KUY TR A RIS ey 78 SR e €12 e G5 SV R ) e AT Sy 0 TR s RS amb AT wih V0 7z €T S T e €A) GMD R I I S SR S UL T G A S e T U STH Sy S

July 5.C0 0.83 0.00 -
Avgust 0.83 11.60 0.83 -
September 40.00 12.05 16.60 80.0
October 30.80 10.83% 0.00 68.0
November 6.66 2.50 0,83 80.0

Dzcember 20.00 14.16 1.656 20.0
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1982 January 53.00 24 .16 “11.66 60.0
February 56.60 30,00 28.33 §2.0
March 70.08 2%.30 10.08 82.0
LApril 69.00 10,08 20.08 94.0
May 60.00 10.00 5.00 54.0
June 65.00 16.60 41.70 €0.0

R D S i G R A D s Gy WE - . AN s VI G S D e ATS b o T s s Y — MDY G T B el U TS EVE (T T GBS TV WM e e Gwe O T 41D

In epicotyl grafting maximum success was obtained
with 10 days o0ld root stock during the period from
February~Jdune (56-«70%). laximum success in soft-wood
grafting was obtained in April (94%) followed by
February (92%) and March (82%).

Vinecr grafting, epicotyl grafting and soft wocd
grafting are found o be successful at all the centres
under controlled conditicn. These metnods have Lo be
taken nov to the ficld and large scale in situ srafting
should be taken up adopting soft wood graliing and veneer
grafting methods. Low field establishmeny of grafts
may be due to lack of proper management. There is an
urgent need to standardise management practices for
grafts, both for transplanted as well as in situ grafis,

to ensure better Tield establishment.

Crop Management

Experiment 7. Fertilizer experiment

a, NPK trial in Cachew

(Madakkathara, Bapatla, Vengurla,
Vridhachalam and 3hubaneswar;
Jest Bengal)

At Madakkathara, 73 percent of the trees in the
NPK fertilizer trial d4id not yield fruits during the
year 1981-82,
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#
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B

Teble 10. Hesponse of cachevw to NJK

P levels (g/tiree)

D e w3 T O T S U Ca e T W Sl e ) T Y

I levels
(g/tree) mo i

(200)
4 4,28
4.26
6.20 6.63
4.91
5.57
4.74
5 6.52

N, (500)
N, (1000)

Yean

/
-

Py (400)

~
[

<90
5.49
7.64
534
5.84
4.33
5.86

6.82

C..

fertilizers at Bapatla (Yield kg/tree)

T R TP WD T IS WL i T T3 eay P e MR A D e v i S S Wy T7O T3 w—

K leveis (o/tree)

S3/plot

Gen.Mean

Cv (%)

for N

(500) -mm (1700C?

4.84 5.60
oo 2.719C
.o 5.2249
.. 52.04
.. 1.85
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The NPK fertilizer experiment was started in the sandy
soils of Bapatla in 1972 and the differcwtial doses of
Tertilizers were given from 1977 onwards. £nalysis of
yield data for the year 198182 confirm the earlier resultse.
Thers is response for N up to N, level (1000 g/iree)., Even
though N, has given the higher yield/tree, the differcnces
between N, (500 g/tree) and N, is not statistically signifi-
cant. Yield data for the NPK trial are given in Table 10.

At Vridhachalam, unlike the previous report in 1979-8(C
the different treatments in the NPK fertilizer trial showed
no significant effect on the crop.

The NPK fert lizer trial started at Vengurla in 1969
with the seedling progenies has been discoantinued from 1982
onwards as per the decisions of the 5th Yorkshop meeting.

The new trial was laid out in July 12881 on a 33
confounded design with inarch grafts of the released variety
Vengurla-2. The treatments are N (0, 300 and 600 g/*trea),
P0g (0, 200 and 400 g/tree) and K,0 (0, 300 and 600 g/5ree)y

The NPX fertilizer experiment at West Bengal ras
started during the year 1978 adopting a 33 factorial
confounded design with 8 replications. Data were recorded
on vegetative, flowering end yield characters. Dlaximunm
plant height, girth and spread were recorded in Ny {20C g
N/plant/year) treated plants, Lhe number of leaders and
lateral branches prruucea per piart showed sigraficant
increase due to the spyplication of higher levels of ¥,

P and K. The highest levels, i.e. N.P-K s (y-200 g/plant/
year, P,0. - 100 g/plant/year, K2Oa100:g/plant/year‘
recorded %he maximum number of leaders and laterals per
plant/year. Number of panicles/plan® 31ao increnged b
the application of nitrogen. Treatment with the highest
level of nitrogen increased the panicle number by 21.5 per
plant compared to that obtained with the lowest level of

the nutrient. Similar trend of incrcace was cbsersol

<
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by treatment with phosphorus and potassium., Higher levels
of ni%rogen resulfed in marked improvement in the preduction
of nuts per panicle and the highest level recorded 36

per ccent more nuts than the lowest level.

Treatment with higher doses of nitrogen showed signi-
ficant improvement/in yield/plant. Yhe highest dose of
N (200 g/plant/year) increased the weight of nuts by 150
per cent over the lowest dose of the nutrient. Phosphorus
and potash were also found to be effective in increasing

]

the yield/plant. The data on yield are given in Table 11.

Table 11. Responsc of nitrogen, phosphorus and potassium
on the yield of cashew at West Beng2l

S et - 2 T B - . D - 1 eD W ey R Crm W NS e S yAx T G S FOY GED ¢ M TER R cry T Che YD G - e M ww R T WS S v S W ey B A W S v

N levels Yield per P levels Yield per K levels Yield per

plant(kg) plant(kg) plant(kg)
N1 0098 ’ :LD1 1.35 ‘bll 11933
N, 1.60 P, 1.80 K, 1.69
N3 2.45 P3 1.99 KB .2=02
S. Em + 0.C89 0.089 0.089
C.D. at 5% 0.249 0.249 0.249
Interactions
¥=x? P1 PZ P3
N1 0.81 0.92 1.24
N2 1.26 1.75 1.82
L 1.98  2.76 2.64
S. Em + 0.155
¢.D. at 5% N.S.
Nz K. K1 K2 K3
;, 0.89 0.3 1.25
N2 1,16 1.58 2.08
j 1,94 2.6h3 2.76

R TMS T W MIN MR ST YD (ne fTd W S L G ML S MR TR MR e K S B G2 s S s e SIS S S G e 45 G da Vi W S G MR R e SED 4R M S s W S WP A S S e e
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P xXK 7, K, I
P1 1.05 1.27 1.73
P 1.27 2.04 2.12
P3 1.67 1.79 2.24
S, Em + 0.155
C.D. at 5% N.S.

N xP?PxK K, K, K3
N, P, 0.62 0.67 1.12

P2 0.77 0.80 1.20
P, “1.27 1.02 1,42
N2 P? 0.87 1.12 1.77
P2 1.22 1.30 2.22
P3 1.37 1.82 2.25
N3 P1 1.65 2.00 2.7%0
P2 1.82 3.50 2.90
P3 2.35 2.52 3.05
S. Em + 0.269
C.D. at 5% N.S.

. s B e D ED L s T T A o T e . A <3 iy T W W ) Nk S gy T W v v i TV M il ¢ WD Sd A AT T St S S SO} R A SWE A ST wm #

Maximum yield of 3.5 kg was reccrded in the combina-
tions N5P2K2’ Individual nut weight also was found to
increase with the increase in the level of nutrients,
espezially nitrogen level. The size of the nut (length
as well as diamctei,; also was found to increase with the

increase in the nutrient levels.

4s per the decisions of the Vth Workshop another
fertilizer experiment was started in 1981 adopting a 33
factorial confounded design with two replicadions.
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The different levels of the nutrients are:

Nitrogen =~ 0, 300 and 600 g/plant/year
Phosphorus - 0, 200 and 400 g/plant/year
Potash - 0, 300 and 600 g/plant/year

The full dose of the nutrients are to be applied frox
the 4th year onwards.

Spacing trial in cashew

In order to find out the optimum plant population per
unit area, a spacing trial with 12 treatments were started
in 1982 adopting a randomised block design with 3 replica-
tion. ‘1The details of the experiment are given below.

Plant population/ha

i) 5 x 5 m (square) with no
thining 400

ii) 5 ¥ 5 m (square) and thining
of 50% plants after

6 years 400~200
iii) 5 x 5 m (square) and thining
of 75% plants after
11 years 400-200-100
iv) 10x5 m (rcctangular) 200
v) 105 m (recvangular) and thining
of 50% plants 200-100
vi) 10x10m (scuare) 100
vii) 10x10x10n (triangular) 115
viii) 8 x 8 m (square) 156
ix) 8 x 8 x 8 m (triangular) 180
X) 6 Xx 6 x 6 m (triangular) 321
xi) 6 x 6 m (square) 278
xii) 5 x 5 m (square) and selective

thining 400-200~100
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Experiment 7b. Effect of foliar application of urea
with pesticides in cashew.

(Bapatla and Vridhachalam)

The experim- "t was continued at Vridhachalam with
five treatments. Applicatién of 3% urea in combination
with 0.05% Endosulfan thrice gave the highest increase in
vield (6.407 kg/tree) over the pre-treatment yield of 1979
as against 3.494 kg/trece in the plot treated with insecticide
alone and 3.428 kg in the control. The data thus confirm

the earlier results.

Table 12. Effect of application of urea with endosulfan
at Vridhachalam

U  —— . T T ——— v S Yy s T TR vy i D Gy YR N S e A8 GuR WA M Sy S e TR 1 ) G R v AN Cme D A S77 A D e ST T ST TETT SO e Gt T W W RIS W TR

Increase over the pre~
Treatment treatment yield whb. of
nuts tes/bree)
198D 1692
Control 0.010 %.428
Endosvlfan (0.05%) - 2 sprays 0.779 3.487
" 3 sprays 0.860 2,494
+ urea 3% -
2 sprays 0.900 4,111
+ urea 3%
3 sprays 1.450 6.407
SE 0.198 0.451
eD (P = 0.05) 0.610 1.39C

IS A SN T, 0 T v e ST5H e TR e T R e T Gy NS St S YR WA N G R W CER kY T erm mh W PP S P S ey S et € T Y e ek e R S T i w7 TR e e )

The incresse in yield of nuts for every kg of N
applied and the economics of the application of Urea +
endosulfan are given in Table 13 and 14 respectively.
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Table 13. Increase in yield of raw nuts (weight in kg)
per kg of Nitrogen applied thrcough foliage

s e T — 3 T dve D A Sam T e S T3 W TR SV AR W R MRS o S W T D son W SR VM NS VIS e WED Gl e S e e ere T D G D G S W vme T VIR arm S e S we

Guantity of spray fluid/tree/spray 7.5 1it

For 3 sprays 7.5 x 2 22.5 1it

For 3% urea solution 30 g of urea in 1 1iv.
of water

For 22.5 1it - 675 g of urea

675 g of urea 310 g of Nitrogen

Extra yield of nut obtained over

control (6.407 - 3.428) = 2,979 kg

For 310 g of Ui.increase in yield

of nuts = 2.979 kg

For 1000 g of N increase in yield = 9.610 kg

Increase in yield of nuts per kg

of Nitrogen ' = 0,610 kg

- ey 4 WIS A . e e . T S TR e D St WS Y T G S A R e W VD o vy A SR S S e e A G TR T e Wi Gy SRS v T Ty G TR ST W SR e S

Table 14. Economics of feliar application of nrea with
endosulfan

e ) S SR ST VS ks G T ST W TR SN WED mrm LS A O amg S TR o T g S WA T W S ST TR WA D T WIS TR M A S D RS TR TS SR ey ST ) e e

1. Cost of ingredients of spray fluid of
22.5 1it for 3 sprays @ 7.5 lit/spray

675 g of Urea @ %0 g/lit @ Bs.2.35/kg 1.58

3%.75 ml of Endosulfan @ 1.5 ml/1it

@ Ps.82/1i%. 2.77
Total cost of ingredients Ps. 4.35

2, Labour cost for spraying

1 man and 1 woman can cover 40 trees
in a day of 8 hours

1 Man @ Bs.7/=

1 Woman @ Rs.5/-~

T e e R ey O e e — T W =S €2
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For 40 trees the cost of spraying
works out to Rs.12.00

For one tree/spray ......(0.30 p)
Por 3 sprays coceseld0 X 3 0.90.,

Total cost of ingredients + spraying 5.25

Additional income from additional yield.

of 2.979 kg @ %.5/kg 14.90
Additional cost involved by the treatment 5.25
Net profit/tree 9.65

For 204 trees (1 ha.) the net profit Rs.1,968.60

e mtmm i et i e e

Experiment 22. Hovrmonal application to increase
fruit set in Cashew

( Yridhachalam)

In the trial at Vridhachalam with nine treatments
and control, it was noticed that two sprays of 2, 4-D
10 ppm, one at flowering and another at fruitset gave
the maximum increase in yield of 4.217 kg/trce over the
pre-treatment yield as against 0.660 kg/tree in the control.
The data arc given in Yable 15, The results are in
confornity with the previous ones.

Table 15. Hormonal trials on cashew at Vridhachalam

A s} S S0 ) S O T WD va T e R TR G vma SR ek T D S0 W) gy B e ST e S SR g TR T W) e 4R Gt A T TN W GTS s e O WAy gy A YR SR

Ireatment Mean increase over pre-ireatment
- yield
" 1979-80 198182
TAA 50 ppm 2.05 2.253
" 100 ppm 2.78 3.023
IBA 50 ppm 1.17 3.340
" 100 ppm 1.30 2.041
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NAA 10 ppm 2.89 2.061
2, 4-D 5 ppm 2.39 3.321

v 10 ppm 4.68 4,217
Water spray 0.14 1.633
Control 0.04 0.660
SE 0.76 0.559
oD (P = 0.05) 2.27 1.660

Dty R NS S T W ST gy T W €I GED W W Y ED TED @y St S W SD S v ¢ TUP G dmy W G A G ST G D ey T G T ETRe Fie ST G R O a7V S du S w— v A

Crop Production

Experiment 39. Chemical control of pests of cashew
(Madakkathara, Bapatla, Vridhachalam)

Chemical control trials against tea mosquito have
been started at Madakxathara, Bapatla and Vridhachalam in
1981-82, with a view to screening an effective chemical,
other than endosulfan, against tea mecsguitp and other pests
of cashev. The treatments included seven insecticides,
vig., BEndosulfan (0.05%), Monocrotophos (0.05%), BEC 5%
W.P., Mzlathion (0.05%), wuinalphos (0.05%), Carbaryl
(0.15%), Phosalone (0.05%) and control.

At Madakkataara, there was no significant differen-
ces between different treatments as far as damage to panicle

is concerned. The maximum yicld was recorded in the control
plots.

During the period under report, tea mosquito attack
was nct noticed at Bapatla. Pre-treatment assessment of
pect population of blossom webber (Macalla moncusalis),
sheob tip and inflorescence caterpillar (Chelaria haligramma)
and apple and nut borer (Nephopteryx sp.) was made in
4pril 1982. Two insecticidal sprays were given at 25 days

interval, the pest incidence was recorded at 10 days
interval. There was no statistical difference between
treatments.
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At Vridhachalam 10 insecticides, viz., guainalphes.
monocrotophcs, Dimethoate, Formothicn, Malathion, phoS-
phamidon, phosalone, endosulfan, carbaryl and BHC wer:
tried against leaf thrivs, leaf miner, leaf webber, cnd

fruit and nut borer.

IThe maximun rzduction in the populaticn of thrips
after the first round of svray was observed in donocro-
tophos 0.05% and Phosvhamidon 0.05% (36.97%). uowever,
tnese were statistically on par with endosulfan (25.21%)
ané Phosalone (2%.52%), but were significantly superior
to the other treatments. After the 3rd spray, all the
treatment proved to be significantly superior over
control. Monocrotophes and Dimethcate recorded the
maximum reduction in “She population of the *thrips (36.694).

i

the control of leaf miner, no significant
could be noticed between different treatments,

-

6]

o

&y
2]
)
b
.‘

r=nc

even though all the treatments were found to be signifi-

[6)

cartly cuperior over the contrcl in relucing the pesv
populztion ranging from 20 to 22 per cent. So also

no variation between different treatments was obtained
in reducing the lc¢af webber infestation after the third
rount ol sprav. The maximum reduction in the nut borer
was obtzined in monocrotophos 0.05% (50.57% reducticn)
fcllowed by carbaryl 0.05% (49.25%), cuinalphos 0.05%
(45.32%) and endosulfan 0.05% (44.79%). The mazimum
decreass in the incidence of fruit borer compared to
control was ncsiced in the case of endosulfan 0.05%
(¥0.77%) which was s*atisticallv on par with carbaryl
(27.60%), monocrotopnos (24.15%), Phoselone (23.67%),
Phesyhanidon (17.89%) and B3¢ {17.11%). These werc
Siguificanily superior to the remaining treatments as
woll-as control. Taking into consideration of the
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final yield of nuts after the insecticidal sprayings,
no significant difference was noticed between the
treatments and the control.

Another trial was laid out to find out the effi-
cacy of three systemic insecticides, viz., Monocrotopnos,
dimethoate and phosphamidon in controlling cashew dten
borer by trunk injection. The number of live and dead
stages of the pest was recorded after 10 days. It was
observed that nowe of these insecticides was effective
in destroying the pest completely.

Tea mosquito infestation was not recorded at
Vridhachalam during the period under report.

At Vengurla a trial with seven insecticides was
started against the incidence of tea mosquito during
the year under repeort. However, the incidence of tea
mosquito was very low and highly erratic. Hence no
conclusive results could be ontained.
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Urop Improvement

Dxperiment 9. Germplasm collection and description
of types and varieties

(Mudigere and Pampadumpara)

In the germplasm block at Mudigere, 16 cultivars
and eight species of related genera are being maintained
in study rows. Twentynine cultivars and éleven species

are being maintained at Pampadumpara.

Experiment 10. Comparative yield trial of promising types

(Mudigere and Pampadumpara)

During the year 1267, eighty seedlings which

tself at Mudigere

e

produced panicles in the nursery suage
were isolated as early bearers and planted in a separate
block in 1968. The performance of the selection for the

past 10 years helyped to identify seven promising selecti-

ons with an yield potential ranging from 125 to 325 g of
green capsules/vlant under rainfed conditions.

Yield data for the 80 clenal selections for the
last ten years showed that 13 selections have rscorded
more than 500 g or green capsules/clump/year, which
worked cut a minimum of 300 kg of dry capsules/ha. These
selections have been planted in a replicated trial during

e
the year 19381 for Ffurther studies.

Multilocational trial

£ multilocational trial with seedling progenies
of fifteen promising mother clumps was laid out during

.

the year 1974 at Mudigere and Appengala. The cumulative

L

vield data wvecorded at Mudigere, for the last Four years,

)

s CL=663

revealed that seedling progenies of CL~A64, CL.-73C

and ASw-6/7 are promising.
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The three clones Pi1, P3 and P5 were selected from
the 25 clones under multilocational trial and planted in
1979. Observations were recorded on suckering habit,
panicle production and yield. Jdven though there was
no significant difference between the clores in reepect
of suckering habit and panicle production, yield was
found to be significantly high in clone P1 and P3 than
P5 and control. The data are presented in Yable 17.

Table 17. Performance of the three promising selection
- under multilocational trial at Kudigere.

]
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Selection No. of suckers/ No.of pani- Yield of green

plant cles/plant  capsules/plant
P 25.74 %6.5 5569.80
P3 24,76 35.3 441,61
P5 21.52 24.5 294 .91
Control 22,68 29.1 218,75

The performance of the seedling progenies of these
25 selections showed that P1, P2, P14 and P16 were supe=-

rior to ovthers with regard to yield.

Sixteen clones yielding more than 500 g/plant
were selected as promising after the evalvation of sced-
ling and clonal material for the last 10 years, and laid
out 2 new experiment in a balanced lattice design with
2ix replications. The experiment started in September,
387. The clones identified were CL-652, CL-654, CL~5664,
' ; CL=675, CL-679, CL-681, CL-683%, CL-69%, CL-726,
CL~728, CL=-729, CL-730, P1, P3 and P5.

At Pampadumpara, the experiment was closed as
per the decisions of the Annual Technical Review Committee
of Researech Yrojects.
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Gxperiment 11, Hybridization
(Mudigere and Pampadumpara)

The diallel crosses involving six characters and
having 30 cross combinations were planted at Mudigere
during 1974. The earlier indications were that the
combinaticns involving early bearing type was compara-
tively better, eventhough the difference in yield
between different combinations were statistically not.
significant. The performance of the diallel cross

combinations are given in Table 18,

On the basis of four year's yield datz, 60 plants
were Screened as cr a(81ng, The average yield from these
plants ranged. from 603 to 2183 g green capsules per cluup/
rear. Cne of the plants under the combinations early

bearing x long penicle recorded 3 kg grecn capsules sucCe~

ssively for two years. The capsules are bold weighing an
average of 1.04 g as against 0.75 & normally produced by

a prostrate type plant.

/

(hudigere nd Pampadumpara)

A2 the manurizal experiment started at Mudigere and

mpara did not show any significant or consistant

<

ampac
results, it was decided foc start fresh trials under uniform
shade vith monoclonal material., AT Mudigere another trial
with 9 combinaticns of Ca and Mg was laid out in 1981 to
find out the "15 ficance of these two elements on '

cardamon Crop.

Crop Protection

Ixperiment 25. Testing parental lines for discase
registance

(Pampsadunpara )
As per the revised technical programme, large number
of seedlings were raised and inocculation of scedlings with

viruliferous aphids @ 25 per seedling is in progress.
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Pxperiment 32. Studies on 'Azhukal' Jisease
(Panpadumpara)

The Pathogen, Phytophthora was found to infect almos%

all shade trees, fruit plants and weeds found in and arouud
the cardamom estates.

Field contrecl trials against the disease for the last
two years showed that the fungicide Bordeaux mixture 1%
as spray or drench or both was the most effective method
available at present for checking the diseasc. Iour new
trials have been contemplated. They are (i) Field trials
to control Azhukel disease of cardamom in different tracts
(2) Bvaluation of fungicides against Phytophthora sp.

Epidemiology of the szhukal disease of cardamon (4)
Btiolcgical studies of clump rot and azhukal discease of
cardamom.

Dxperiment 39. Chemical control of cavdamom thrips

(Pampadumpara, Yercaud)

It was observed that application of insecticides
during August and September is inevitable for the proper
control of cardamonm thrips.' Skipping of spraying insecti--
cides during théée months will adversely affect the
guality of capsule.

At Cardamom Research Station, lercaud, it was
obscrved that wider spacing of 2.5 x 2.5 m significantly
reduced the incidence of stem borer to 1.41 to 2.50 per

cent as against 27 to 22% in ' x 1 =& spacing.

In order to find out the effect of hormone in
reducing fruit drop in cardamom, 2 new experiment was
laid out at Mudigere in 1981 with 9 treatments and a
centrol. No significant differcence was noticed between

T

the different eatments or bebween treatments and control.
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Tavle 18. Performance of the diallel crosses at Mudigere (Yicld of green capsuics/
plant (g) for the year 198182

R e S g S s B D R Yty U W D ., s S s iep S, T s Wi T W o G . D M €T ) 4, €S I IR T S i WY Lo G e KO o @2

T L TS &Y i e, AW O
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Early High Long Leaf rot Bold Hultiple Mean - Mean
osmﬂmo&mww bearing yield panicle resistant capsule wamzowiA .1 980-81)
e e e e e e 8 2 s e v £ e S o e 8 e e e+ o e
Barly besaring 383.9 569.8 351.4 385.8 165.1 405.7 376.0 635.0
High yield 205.7  379.3 175.3  36t.9  313.8  348.1  297.%7  660.0
Long panicle 531,7 246.4 312.0  124.7  346.0  289.2  308.7 505.(
Leaf rot resistant 463.3 390.5 244.3  230.4 1741 322.2 3041 568.0
Bold capsule 380.0 175.3 459.2 287.1. 332.00  399.3 338.9 5:6.0
Multiple branching 383%.1 401 .3 400.0 364.9 355.7 219.6 354 -1 641.0
Mean 291,3 360.4 323.7 292.5 281.2 330.7
Mean (1980~81) 760.0 614.0 572.0 613.0 470.0
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Plot average: 330 g/plant.
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PEPPER
Crop Improvement

Bxperinent 13. Germplasm collecction and screening
of pepper

(Panniyur)

Pepper germplasm assembage at Panniyur comprises
114 cultivated @2nd 33 wild types which include four culti-
vated and seven wild types collected during the year under
report.

Experiment 14. Intervarietal hybridisation
(Panniyur)

Five hundred hybrid and open pollinated seedlings
were transplanted to the main {held. From the 2000
seedlings in the nursery, 771 belonging tc 23 combinations
were selected for planting in the main field.

During the period under report 147 cultures were
harvested. Based upon yield and associated characters,
87 cultures were selected for multiplication and further
Studies.

Hybridization involving 11 parental combinations
were carried out during the period under report.

dxperiment 15. Comparative yield trial
(Panniyur)

The compararcive yield orazl wich four Local popular
varieties, viz., Arakulam dluada, Kalluvally, Balankotta
and Kuthiravaliy along with hybrid Panniyur~I was pléhted
in 1975. Panniyur-I hybrid continued to give high?r yield,
this year also followed by Kuthiravally. Lhe total number
of bearing plants is found to vary during each ycar and

for each variety.



Bxperiment 17. rertilizer eXperiment on pepper

(Panniyur)

In order to find out t-e fertilizer recuirement
of pepper, two experiments were started at Panniyur
during the year ?974~759‘0ne with graded doses of
nitrogen and lime, and another with all the three major
nutrients N, P and x. The former one concluded during
(S

SO cloariy

1 -
3

drawing the concl azion that

‘O

*he v

year

I's

60 g N/plant/year is sufficient for the hyhrid pepper
Pannivur-I. In the latter experiment, the combination

50 g W, 100 g ? 50

5 and 150 g X,0 recorded the maxima

yield.

Crop Piotection

PRy tieg

Experiment 35. wuick wilt and slow wilt disease of
pepper (Kasaragod and Panniyur)

3]

4t Kasaraged Phyvtopathora was isolated from

0]
A
Ju

pepper vines severely affecied by quick wilt disense

1.
from a garden at Badiadka wheér: peppeér is grown on

recanut. LThere was heavy defoliation following severe
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foliar infection. ‘he sporangium was elongated with

tappered base and measured 24~60/Mn length and 8.32M
in breadth and pedicel measured 32-160f1. It was more

virulent than the Maloth isclate of Phytophthora. ‘the

pathogen produced lesions on peppar leaf within 2 days
of inoculation while the HMaloth isolate took more than
4 days for lesion production. The pathogen also infected

colocasia and elerhant foot yam growing in the affected

garden.

A% Panniyur, during the year under report, apart
from Bordeaux mixture, ten other fungicides were eval&ated
in vitro by using poison food technique developed oy
Zentmyer (1955). The fungicides were tried at two
concentrations of the medium, 1000 and 2000 ppm. Apart
from Bordeaux mixture, seven other fungicides were found
to inhibit fungal growth in the culbture media. A& field
trial using the above fuggicides have been started

during the period under report.
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A field control trial against slow wilt discase of
pepper has also been started at Panniyur by using five

chemicals.

Exveriment 41, Control of Pollu disease of pepver

(Panniyur)

Observations on the incidence of Colletotrichum

on pepper leaves, spikes and berriec showed that:-

i) Percentage of leaf infection was more on the eastern
side and two metre height and minimum on the southern
side. . '

1i) Out of the total spike shedding of 13.08%, shedding
due to fungal infection was only 5.74%.

iii) Less in weight of berries (reduction in yield) was
very high due to thread infection followed by early
.infection.

iv) Infection by the fungus was noticed from the time of
spiking onwards. However, the percentage of infection

was more pronounced during August-November.
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GINGER AND TURMERIC

Crop Improvement

Bxperiment 18. Germplasm collection and evaluaticn
of ginger

(Solan, Kasaragod, Pottangi and
Vellanikkara)

One hundred clones are maintained and multiplied
at Solan. OF these 18 yielded more than 200 g/plant.
Accession numbers 445 and 564 gave the maximum yield of
360 g (31,680 kg/ha) and 350 g (30,800 kg/ha) plant
respectively. -

In the initial evaluation trial at Solan with 22
accessions, maximum yield of 215 g/rlant (18,920 kg/ha)
‘was recorded in accession No.564 followad by 202 g (17,776
kg/ha) in 646. The clone 646 yieslded 500 g/plant (44,000
kg) during the previous year also.

At Pottengi 81 accessions are maintained and eyalu-
ated. PGS-2 recorded maximum yield of 4.215 kg/1.5 Mdl
(18546 kg/ha) followed by PGS-35 (3.987 kg/1.5 MZ (17,547
kg/ha).

In the preliminary yield trial at Pottangi with
20 cultivars, Ernad Manjeri yielded 5.13%3 kg/%m2 bed _
(11,292 kg/ha) followed by PGS-19 (4.000 kg (8,800 kg/ha).
Maximum recovery (24%) was recorded in PGS-19.

In the comparative yield trial with six cultivars
Vergara selection recorded the maximum yield of 5.212 kg/
7m2 followed by PGS-19 (4.862 kg/3m2). Vengara selection

recorded higher yield during the year 1981 also.
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The ginger germplasm collection consists of 38
accessions at Kasaragod. Yield data for the last four
years showed that six cultivars, viz., Wynad local,
Burdwan, Taffingiva, Nadia, Rio-de~Janeiro and Jamaica
perform evually well under the rainfed conditions at
Kasaragod (Yield 14-17 tonnes/ha). Fiftcen accessions
were described using the germplasm descriptor. In the
comparative yield trial, the cultivars wWynad local,
Burdwan and Nadva records significantly higher yield
among the nine cultivars tested (yield 12.5-15 tonnes/ha).

At Vellanikkara, the scheme started functioning

only in June, 1982,

Crop Management

Experiment 19. Manurial cum seed rate trial in ginger
(Pottangi)

Buring the year 1981-82, two varieties, UP and
Vengara selections were tried in three different planting
methods and two different size of seed materials., No
significant difference could be noticcd either in the size
of planting materials used or in the different methods of
planting. This is in conformity with the previous years.
Mulching with grcen or dry leaves was found to be supericr
to intercropping with french bean or red gram.

TURMERIC

Crop Managémont

Experiment 20. Germplasm collection and evaluation
of turmeric

(Kasaragod, Solan, Pottangi and
Coimbatore)

The germplasm collection of turmeric at Kasaragod
comprised 102 types, of which 78 accessions comes under

Curcuma longa, 21 under C. aromatica, 2 under the sp:
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C. amada and onc accession from Indonesia. Apart from
these 63 clones velected from 38 longs types are also
being maintained. TUrnder the rzinfed conditions at
Kasaragod, five selections (Cls Wo.IC, 24, 2D, 150 and
214) were found to be highly promising (33-35 tonnes/ha).
During the year under report the sp: Curcuma amsda gave
the maximum yield of 17.4 kg/bed of 3m x im (38,280 kgha
followed by 10.9 kg (23,980 kg/ha) in Vondimitta, 10.6 kg
(23,320 kg/ha) in Wynad Local, 10.4 kg (22,880 kg/ha) in
Ethamukula and 10.4 kg (22,880 kg/ha) in No.24. Among
the 63 clonal selections the high yielders were Cls Io.
158 (10 kg - 22,00 kg/ha), 2A and 2-8.7 kg each 19,140
kg/ha) and 14 B (8.5 kg, 18,700 kg/ha). The comparative
vield tr.2l with five selections Cls No.IC, 24, 3D, 15B

and 21A) did not show any significant difference. A

tetal of 67 accessions were described according to the
proforna.

A% Pottangi, 91 entries werc evaluated, of which

Cls ITc.13 recorded the maximum yield of 4.5 kg/1.5 m?

bod (19,800 kg/ha) Tollowed by 4.18 kg (18.392 kg/ha)
in Korhadi local, -Tn the-preliminary yield trial;-the
hishest yicld was recorded by PTS-13 (9.413 kg/3m2 -
20,708 kg/ha) followed by 8.250 kg (18,150 ke/ha) in

PI3~49, as against 9.50 kg/3m2 bed in PI8-62 during the
previous ye2r. Maxinum recovery of dry turmeric was
recorded in PTS-10 (2.376 kg/3m2 bed - 9,944 kg/ha)
as against 7.050 kg/3m2 bed during last year.

At Toimbatore 53 sclected accessinns were studied
for their biometrical traits. The range of various
charactoers are given in Table 19.
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Table 19. Biometrical traits of 53 selected accessions
of turmeric at Coimbhatore.
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Character Range/plant
1. No.of mother rhizcmes 1.8 to 4.8
2. Weight of mother rhizomes 22 g to 114 g
3. No. of primary rhizomes 6.6 to 20.4%4
4. Weight of primary rhizomcs 94 g to 275 g
5. No. of sccondary rhizomes 17.0 to 47.8
6. Weight of secondary rhizomes 59 g to 169 g
7. Yield/plot (fresh rhizome) 2.93 kg to 15.59 kg

-
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The highest yield of 15.59 kg/plot of 2 sy.m. was recorded
in Acc.¥0.53%80=-2-~3 followed by 15.55 in 5307-1-1. <he
percentoge of recovery of dvry turmeric varied from 15.5 to
£5.5. DBased on the recovery of dry turmeric, the prormising
entries sireened were Acc.No.5377-1-1, 5365-3<4, 5303-1-1,
530311 {20 kr) and 53%07-!1~1, In the zonvarative yield
trizal with 19 promising cultivars also, the Acc.No.5307-1-1
racoréed the nlghr 't yield of 96.9 kg/téM2 as against 42.9

kg in the lccal. he curtng percentage rangsd from 17 to

4 - - ,,.,\ -~ . . - a'z'
2:.25, the maxinum in 5303.3%. The pronmising clone 5307-1-1
yielded an erage of 11,812.5 kg dried produce per hactare.

Crop Management

Experiment 21 Fertilizer experiment in turmeric
(Solan and Pottangi)

Az in the previous years, the fertilizer experiment
at Solan and Yottangi gave no significant differences
among different treatments. The second trial at fottengi
with 15 rombinaticns of three levels of manures and two
Levels of gr:-n'igaVLs ‘as muldh; also -showed no significant
differcences between different treatucnts like the previous

vyears. In the experiment to compare the effect of nulch
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and intercropping in turmeric beds, it was observed that
mulching gave significantly higher yield (up to 4.73 kg/3m
bed (10,406 kg/ha) as against 1.187 kg (2,611 kg/ha) in

intercropring.

Crop Protection

Experiment 36. Rhizome vot of ginger and turmeric

(Kasaragod)

In the comprehensive trial laid out at Calicut and
Kasaragod comprising two fungicides two insecticides and
three amendments, cowdung treated plots had the highest
germination followed by neemcake treatment. Disease
incidence was minimum in Pongamia cake treated plots. 4%
Kasaragod, Pongamia, Metacid combination favoured the best
crop stand. At Calicut, insecticide treated plots fared
better than control, although between the insecticldes
there was no significant difference. Both oilcakes and
and Difolatan had a depressing effect on total microbial
count. Lifolatan treated plote receiving no insecticides
bhad the best count. Isolation for fungl and insects yiclded
only fungi in the initial stages. Mnggots and pupae appea-
red only later than fungi.

In storage, Pythium population was less in February
(1%), increasing in May & June to 11% and 21% respectively.
Fusarium count was 61% in February and increased up to 70%
in June.

Efficacy of the various seed protectants was in the
following order viz., Terrazole 0.2% (48% recovery)s
Bavistin 0.3% (46%) Aretan (43%) and Dithane M-45 (43%)7
On the different methods tried storing in paddy husk gave
maximun recovery viz., 55.9% followed by Sand (51.1%),
sawdust 49.8% and Glycosmis leavas 40%. When 100% vieibly
g223 rvhiromes were stored, sced recovery was 60%. lhen
10% rotten rhizomes were mixed and stored, the recovery

was only 18%.
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The "date of sowing" tricl was laid out at Peruvaans u-

zhi with eighit sowing dates stretching from Fobruary o
forming the main plots and 3 fungicidal treatments forming
the sub plots. irst fortnight of May through first fort.
nisht of June were the most favourable sowing period, follc-
wed by laet .uarter of April. Difolatan sced treitment was

found to be supeorior or DM~45.

In an experiment conducted to étudy the combined
effect of activateu charcoal and Tungicides, Dithane M-45
when combined with activated charcoal afforded better post
emergence protection 198% thon Difolatan. When calcium
oxide was dusted on the cut ends of the seed rhizome, post
emergence stand was improved (98%) considerably over control.
(87%){42°C)., 1In a trinl to study the e ficacy of hot water
treatment and cowdung slurry folliowed by smcke treatment
indepcniently and in combination on secd rhizomns, hot
wvater alone was ag officient (894) as the combhined tretment.
Rogueing had 2 distinct advantage in improving crop stond
(74%) over the control (56%). In a trial wvhere varying
concentration of Axa uracil {0, 1, 10 & 100 prm) were iried
as gecd ﬁrea+mev+, the 10 ppm concentraticn alone zupporbed

crop grovih (86) better over control.
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CORIANDER

Crop Impr —~ement

Experimen. 42, Germplasm collection, maintenance and
Salection

(Jobner, Jagudan (Vijapur), Guntur and
Coilbatore)

The coriander germulasm collection at present comprises
140 types at Guntur, 200 at Jobner, 134 at Coimbatore and
155 at Vijapur. - '

A% Guntur, 140 entries were evaluated on the basis
of biometrical analysis of variations. Seven entries
recorded more than 12 g/ha (variation 12-14 ¢/ha) whereas
34 recorded 10-12 g/ha. The duration of nmost of the entries
was 91-100 days. The variations in different vegetative
and yiecld characters ars given in Tahle 20, The maxinum
yield of * ,.96 g/ha was recorded in AS-97.

+ Teo.le 20. Biometrical veriation in coriander
typres cevaluated under germplasm av

Gontur.
g, L T Class Ko.of
Yo Character _hange GJ&'Intervai lines
1 2 3 4 5 6
. Plant height (cm) 41=T4 54 40-50 41
51~60 86
61=70 12
71-80 1
2. No.of primary branches 414 7 1-5 23
6-10 113
11-15 3
3. No.of secondary branches 5=25 1 =5 3
6-10 64
11-19% 52
16-20 19
21-25 2
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4. Days  50% flowering 48~50 56 45-50 9
51=55 37

56-60 94

5. Total aration in days 86-106 99 80-90 !
91-100 119

101-11 20

6. No. . ibels/plant 529 13 5-10 51
11=20 7

21-30 14

7. No. ¢ .ubellets/umbel 4-8 ) 15 71
6-10 69

8. No. of mericarps/umbel 7-38 16 1-10 26
11-20 91

21=30 21

31-40 2

9. No. ¢f mericarps/plant 60-350 151 50~100 32

;
251=300 6

501-350 3

10. Yield 1 kg/hn 417-1396 880 400-600 14
601-800 37

801-1000 48

1001-1200 34

1201-1400 7

v ST e v e - - W . . KD i B W T A TN RS VED L WD s WS it WD b P S S SUCH Sy KO D G SN SO SR R VIS o8 Man TP b NS s 3 e we S b TR

Bval otion of 200 entries at Jobner showed high
variation | stwecen entries in yield and associoted

charadters. The yield/ha ranged from 3 to 11 ¢/ha with
a c.ve 0L 31.42%, Variation in biometrical characters

are givern in Table 21. Maximum yicld of 11.45 g/ha was

recorded in UD-37%. The UD-41 gave only 7.64 c/ha. In
e

neral  “he performance of all the entries was poor.

(U]

Only UD-% 35 yielded more than 10 g/ha. The volatile oil
content voried from C.062 to 0.250 percent, the maximum

recorded §n UD=-71 (0.250%).
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Table 27. Biometrical variation in coriander germplasm
collection evaluated at Jobner..

Char-.~ters Range G.Mean S.E. C.V.(¥)
Days to flowering 64.,75=115.25 79.25 10.80 1%.02
Days to .. “urity 122.00-143.00 129.42 5.61  4.33
Plant Hel:h*t (cm) 35.90-82.30 5%.99 11.67 21.62 .
Branches, p.ant 4.45-6.25 . 5.53 0.47 8.55
Umbels/ril -5 12.65-40.10 24,44 5.80  23.73
Umbellet/plant 51.60=145.10 84,85 26.16 %0.8%
Grains/vib. 1 3,60-6.18 4,80 0.70 14,64
1000 grains weight(gm) 6.20-16.50 11.39 2.46 21,56
Yield g/ha 3,28-11.45 6.13 1.93  31.42
"Volatile oi . content(%) 0.062-0.250 0.14 0.05 1.8%
Rlight 0=-3.,00 1.71 0.88 5% .37
Powdery milcew 0-5.00 %.29 1.58 48,02

At “oimbatore 134 entries were evaluzted and wide
variations were ricorded for different characters gtudied.
The biomet:-ical variations for various characters are given
in Table &7. Culture-270 {from P2) gave the highest yield
of 295 g, 24w &f 30 m long. Other promising-accessions
were AC Wo.735 (239 g/réw) and Ac.No.695 (287 g/row).



- 58 .

Table 22, Biometrical variation in coriander types
at Coimbatore
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Charactors Range G.Mean 8.8 C.V. (%)
Yield o secd/plot 15.00-295.00 150.02 65.23 43,89
Height of olant{cm) 19.64-56.84 33.51 6.39 19.06
No.of primiry braach- , g4 3 gg 5.70  1.16 20.%5
No.of scecondary
brrnches 10.,60=23-80 17,05 2.1 12.29
No. of umbeis 20.20~78.8N 29.49 577 12.87
Unbecllets/unbel 2.70-6.60 SLAT 0.54 11.78
Jeight of secd/

5 plants 0.00-27.00 &.07 3.42 21.30
1000 sa-~d weight 2.,20-18,8C 24 1.05 7.10
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Bxperirent 43. Varietal trial in coriender

|

(Guntur, Coimbatore and Jovaer)

The fovrtecen varictics were evaluated at Guntur.
Selections ("3-2, C5-4 and P2 were the high yielders for
the past threc yerrs, whereas AS-18, 2 selection from
“nantapur gave the maximum yield of 1195 kg/ha during
the period under report followed by P-4 (1125 kg/ha) and
CS~4 (1104 kg/ha). 7The yield data for the past four
years are given in Table 23.

Table 23. Yield datn for the promising coriander strains
at Guntur under initial evaluation (Yield (kg/ha)

S v D VIS oy S Y T A A PV . CUS U Wy S Gy W T T (G U WD e s e SN iy G WD WD D T D T = G S W W S i i S - -

Strains 197879  1379=80 1980-81 1981-82 Hean
e > g ST WP sy e i e 1) D S W W I VP "y @ W W sy = "o o
C8-2 1224, 62 1014.88 833,00 1063.0 1033.9
0S-4 1209-75 982.19  826.00 1104.0 1030.5
P2 1037.14 970.24 806.00 992.0 951.4
AS-18 - -  58%,00 1195.0 889.0
P-4 - - 757.00 1125.0  941.0
Mean T T1157.17  ir89.00  761.0  1096.0 -

T o TN e o ey e e e i e e A S A g A T TS T S g e 7 it e T Ak e S kg Sy e T M et T WO Smm TR e St v T P —e mon o e e e e T e 0 e
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Wien the vield data for the pas® four years were
compared it was observed that CS-2 and {3-4 were the
promising straine amnong the fourieeun ualer initial

evaluation.

At Jebner, the trial was conduct»l at Aklera and
Durgapura in addition to Jobner. At Durgapura, the crop
- was destiroyed by storm, hence the yield data could not be
recorded. At Aklera, GAU-1 only gave an yield egual to
the check (13.65 g/ha), the yields from all others were
low. A% Jobner, the highest yicid was oblained from UD=-373
(9.97 q/ha) followed by UD-41 (8.60 g/ha). The yield data
for different varieties are given in Table 24,

Table 24, Varietal cvaluation of coriander at Jobner
and Aklera

(Yi=21ld g/ha)

I s W e KUy R S A B WS N XD e el e s w00 P A VT R I e 1S e e FO0 T e S e A s e M L S W Y D i O s A iy S o o € S 00 D, R 50 g

V0 0mp TS mn e M e S iy T AT R 6D LT S we I MR O T A S b T S 15 M o AT o VXU I Sy n Tt A U S e A ) R S S o AT A Tk s Orm oy S

UD-1 10.05 5.93 7,99
UD-20 . 9.10 .69 7.89
UD-21 1%, 60 7. 44 10.52
UD~41 8.10 ©.60 8.35
UD-373 8.30 9.97 0,14
UD-374 6.85 {208 7.07
0S4 8.75 4,53 6.57
GAU=-1 13,65 4.56 g. 11
Local checl: ‘ 1365 v 8.49 11,07
SE 1.05 0.37

CD at 5% 3,05 1.04

CT (%) 21.07 11,83

At Coimbatore, the varietal evaluation trial was
merged with the comparstive vicld +tria2l,
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Bxperiment 44. Yield trial in coriander
(Coimbatore, Guntur, Jcbner and Jagudan)

The trial was initiated at Guntur in 1975-76 witk
28 accelsicrs, at Johner ond Jaguvdan with 16 accessions and
2t Coimbntore with 12 accessions. A comparison of differ-
ent accesgions 2t different centres arc given in Table 25,
At Guntur, the performence of all the accessions was good
Loventsen nsoccessions recorded

@
O]

compared to other ~oenir
more yield than the block average of 1149 kg/ha., The
high yield=z:s of the previous years, C3-4, CS-2 and P2

©

gave the maxinum yield during 13581~S%Z ~rop season also.
The yield data for the promising accessions for the last

four yeuars are given in lable 26.

Table 26. Performince of the hlgh yielders uuder
eld trizl =% Guriur (Yi:ld kg/ha)

yie

PG, IR Rk A T3 T e T e CAF aars WA Smal 03 D S ey M 6 AR IASE T RN O O € 1R S5l s 0 A S e . AN i S iy D D~ s 0D = i

Variety 1978-79 1979-80 1980-81 1¢81=-82 Mean

D 213 W T AL T TS W i W VY SN g i VS p WS D S

C3-2 1187.42 297.03 1167.0 1388.0 1184.9
A - 970.24 1075.0  1457.0 1170.7
Comi 102%,11 95€.85 i021.0 1321.0 1130.5
-1 1160.22 G52.58 8G3.0 1138.0 1028.4
P2 ThEs. A 540,453 1002, 1333.0 1101.23
P-3 1182.96 6867 .56 200.0 1250.0 1025.13

. e — i — A ot T G €I Ak L N i A T W S v

At Jobner 15 acceassions ware eve.:ted against a local
check. Nine accessions recordad more yield than the block
average of 640 kg/ha. The results were in agreement with
the previous year's results that the characters showed
igniticant differonces except n””elc;blant and umbellets/
vlant. 7TD=373 and UD-41 gave higher gra’ 1 yield, 9.97
and 8.60 g/ha respectively 2s against 8.49 g/ha for the
local check. HBven though the performance of the local
checl ig gnod and well adapted to the local corditions of

Rajastharn, the quality of the local strain is pocr compared

£ o
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to UD-41. The performance of the promising selections
under comparative yield trial for the last five years are

given in Table 27.

Table 27. Performance of the promising selections
' under comparative yield trial at Jobner
(yield q/ha)

- T W Wm AR O IS S Ty e T W AT w1 R WP G e S SHP e e A D P L S SR e X i wep S S D e G A SR APy G g s S A W WD D <o AP T A D T

Selection 197778 1978~79 1979-80 1980-81 1981-82 Mean

.y W e o A S L T T WD g TR St brpn AVD e TRD Wrn cipe et OTP h T-O T o S W s D T g Wt A N Tl - e S T S D D St D O S 7 S A S s

UD-41 10.68 13.87 10.80 2.67 8.60 9.32
UD-373 - - - 2.85 9.97 6.41
UD-21 T.23 11.32 6.38 2.38 T.44 6.95
UD-20 8.05 10.05 7.56 2.02 6.69 6.87
Local check 7.56 5.95"° %.91 2,22 8.49 5.61

i w g v

Among the eleven accessions evaluated at Coimbatore
for six =casons, Culture-~270, a reselection from £2 consi-
stently proved its superiority over the rest for winter
season. FPor monsoon seasons, Co-1 was found to be promi~
sing. In general, the performance of the selection under
CYT was very poor at Coimbatore. The block average was
only 137 kg/ha and four accessions recorded more than the

block average.

At Jagudan, significant differences in yield were
_observed among the 16 accessions tried under comparative
yield trial. The accession Co=i recor? xl the maximum
vield of ¢J4 kg/ha. Eight accessions recorded more than
the block average of 554 kg/ha.

Crop Managerent
Bxperiment 52. Response of coriander to fertilizers
(Jobner, Jagudan (Vijapur) and Guntur)

Fertilizer -trials laid out at the above centres
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during 1981-82 showed significant difference in yield
between treatments. The fertilizer trial in coriander

at Jobner suowed-significant increase in yield due to the
application of §. Bven though N2 (60 kg N/ha) and N3
levels (90 kg N/ha’/ showed no significant differences
from NO thers was no significant difference between Ny,

N2 and NB' Among the three spacings tried 30 cm and 40 cm
row spacing gave sicnificantly hiflier ;3old than 20 cm.
The results of frertilizer cun-spacing urials are given

in Table 28, h

Taple 28. lertilizer~cum-spacing tiriel in
coriander at Jobner

Spacing (cm)
‘Nitrogen (kg/ha) - S1 S2 S3 Mean
(20) (30} {4.0)
I}JO . 5588 6088 7411 6062
N,(60) 6.55  8.29 8.59 7.8
N3(9O} 6. 91 .12 %032 7.78
Mean A, AN 7.79
S.E. 0.49
C.D. (5%) Th.a2
C.D, (1%) 1.90
C.D. for N (5%) 0.82
¢.D. for spacing
{ 5%) 0.71

A Y s B Y D Do o T e MDA A S A W Gl Tty YD Y T T S S gy T U S Sy WY T G P W W - — o
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imong the different combinations, N, (60 kg N/ha),
Sx {40 o) gave the highest yield whereas N (no N) 8,

.

o runeur, no significant diffevence in yield was
chserved ¢ : to increase in N level or application of IV
Bue the in raction of these main ?Qctors influenced the
yield sl ificantly. The maximum yield was recorded In NQ
level of Litrogen (30 kg/ha) with FYM (10 tonnes/ha).

At Jagudan centre, the yield difference due to

various trasitment combinationn were fuomd to be highly

significant. Anplicatior of pivrngen v 60 kg/ha with a

spacing of 4C = 1'% ~m gave the highest gield of 667 kg/
ha which was 11.53%% higher than %he cov .rol.
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CUMIN

Experinent 47. Germplasm collection, maintenance
and selection

(Jobrer and Jagudan (Vijapur)

The cumin germplasm comprised 53% entries at Jobner
and 53 at Jagudan.

t Jobner the best yielding entries with lower
disease incidences were UC=124 (486.7 kg/ha), UC-13
(440,96 xg/ha) and UC-93 (440.96 kg/ha). The different
entries chowed significant differences only for plant
height and grades of blight and powdery mildew infection.

A comparative yield trial with eight entries were
laid out at Jobner and Jagudan. 1in both the places the
accessions showed ¢ignificant diffevernces for yield.
Table 29 shows the perrformance oi cumin under comparative
yield at Jobner and Jagudan for the past two years. 4%
Jagudan, Vijapur-5 recorded the maximum rield for both *the
vears (581 and 357 kg/ha respectivelvi. Compared to 1981
(block average: 434 kg/ha), the performaﬁem of thne crop
was poor In She 1982 season (block average: 301 kg/ha).
At Jobner, during the year 1981, the crop “ailed due to
wilt. During 1982, UC~198 recordes the mazimum yield
of 158 kg/ha “oilowed by 142 kg in UC-192 and 128 kg in
UC~124. The vield data for all other accessions were
very poor,
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Table 29. Performance of cumin under comparative yield
trial at Jobner and Jagudan for the past
two years.
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Accessions Jagudan {(yield lke/ha) Jobner (yield kz/ha)
1981 1982 Mean . 1982
MC~47% 451 306 378 13
Vijapur-5 581 357 469 76
UC-19 410 300 355 93
UC-192 470 329 399 142
UC-194 © 460 349 404, 128
UCc-196 347 264 305 66
UC-198 - - - 158
RS-1 515 292 403 99
Control 238 214 226 13
Mean 434 301 88
CD (5%) 74,41 81.70 - 70.85

Cv (%) 28.85 18.7¢ - 55.29

TAD PER G o Th ows KL W TR G Ty S e - S S0 Y S y0 e e T VI P SO S e A e ST THS e WP T e ST T G W W GRS A S M ey S G GRS TR EES Wha €W T TS v

In the state level varietal trial, three varieties
A3~1, MC-47 and UC-19 were tested against a local check
at five locations, Jobner, Mandore, Sumerpur, Durgapura
and Tabije. Very severe attack of wilt, powdery mildew
as well as blight was recorded in all the centres, MC-43
being the most severely affected. EZxcept at Tabiji, the
varieties UC~-19 and RS-1 performed better than the local

check at all the centres.
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Crop Impnrovement

Bzperinent 46. Germplasm collection, maintenance
and selection in fenugreek

(Guntur, Coimbatore, Jobner and
Jagudan)

Under the germplasm collections and evaluation of
‘fenugreek, 36 entries were evaluated at Jobner, 40 at
Cuntur, 26 at Coimbatore snd 69 at Jagudan (Vijapur).

Among the 36 entries evaluated at Jobner, wide range
of variability was noticed for yield (6.49 q/ha in UM-109
to 18.26 q/ha in UM-50) and associated characters. The
biometrical variations for different characters are given
in Table 0. Nine accessions gave more than 15 ¢/ha.

The released variety NIM (Prabha) yielded 15.76 g/ha.
Table 30. Biometrical variation in fenugreek types
evaluated under germplasm at Jcebner

TS S0 SO s v SR MR A B N T S SR AT T G A R TSGR A T S A v MW L TSy e WS e et G S WD WD e (b A T g PN A N S e G 4O S8 S

Character Range  G.lMean 3« B (CV.%)
Days to Tlowering  65-83 1.4 2.5 6.05
Plant height (cm)  48-66 57.5 3.04 9.24
Primary hranches/

Plant 5<5 5.8 0.52 15.76
Secondary branches/

Plant 1wt 2,0 .04 AS.34
Pods/plant 2860 40.7 .26 27.16
Ped length (cm) 9-11 10.7 0.59 S.77
1000 grair weight(g) 8-15- 12,9 0.73  10.29
Yield/ra (g) 6£-18 13.6 1.49 19.40

At Guntur, data could not be recorded for the 40
Gcecessions under germplasm due $0  the very poor perfor-
mance of collection. Heavy rains in the early stages

and prolonged drought at later stages adversely affected
the crop growth and yield.
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Among the twentysix entries evaluated at Coimbatore,
AC.No0.390 recorded the highest grain yield of 445 g/plo*-
of 14 sq.m. Other promising accessions were Ac.No.913,
947 amd 980 with yields ranging from 430 to 435 g/plot.

Experiment 51. Comparative yield trial in fenugreek
(Guntur, Coimbatore and Jobner)

A comparative yield trial with six selections from
Jobner (UM-5, 17, 32, 34, 35 and NIM), one from Coimbatore
(T.G.2336), one from Jagudan (I.C.9955) and one from
Guntur (Lam Sel.I) were laid out at three locations,
Guntur, Coimbatore, Jagudan and Jobner. At Jobner and
Jagudan, the yield was very good where as Coimbatore
and Guntur it was very poor.(Table 31).

Table 31. Performance of cumin accessions under compara-

tive yield trial at different zentres (yield
kg/ha 1981-82,)

S . e, A W L W " T T S S S e e o T D g S G, V= e T e S e S P G oy P S AT I GEY e WU Gk SO NS D G T L S B da #30p ap S o

Accesgions  Jobnmer Jagudan Guntur Coimbatore
Ui1-5 1688 1636 313 115
UM-17 1695 1487 333 101
UM=-32 1513 1642 354 24
Un-34 1838 1456 292 116
UM=35 1150 1618 271 144
Lam.Sel.T 1675 1422 417 126
UM-112 " 1990 .. Pusa Barly 333 .

' S tranching
Co.2336 1470 969 333 389
NIM 1715 1650 292 87
1¢-9955 1668 1389 333 132
TC-1084 .. 1026 €S 381 333 216

‘ CS 383 354 '

CS 960 375

Local . 1465 1476 354
Mean 1634 1434 145

Ch (5%) - 22.0  160.41 335

T T S L et T . <l 20 A s o S Gy W S W S e T S D S Y e S GNP D Py D SO D o SO VI S cgy 10 N A D gy VS e - SR A I T
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Table 32. Performance, of the fenugreek accessions under comparative yield

trial at Jobner

. e A D o D s D R e D e T3 . K T ety M i s WR EROML Cm 47w e G @ 0

Bt vy Days to  Plant Pod length Grairs/ 1000 grain Yield/' Yield Protein
¢ flowering Height/ (cu) pod wt.(gms) plant  (g/ha)cont.(%)
(cm) (gue)
1 2 3 4 5 6 7 8 9
UM=5 i 61.0 69.73 10, 31 13,70 10.10 4.06 16,00 20.56
"o 60.7 72.9 10,90 12,70 12,07 5.06 16.95 21.07
"3 89,7 68.6 10,11 14.10 G .00 5.59 15.13 26.56
"o S~ 61.7 74,0 10.45 10.47 11.87 5. 34 18. 30 29. 60
"-35 89.0 70.0 11,10 . 11.37 9.06 4,57 11.50 21.07
NI 62.73 64 .0 5.25 14.97 13.98 5,82 17.15 5.93
LAY Sel.I 1.0 67.7% 10,74 13.05 12.40 5.18 16.75 25.00
G.F.(1) 59.0 64,7 11.13 10.30 14,01 6.4% 16.60 -
T.G.1084 60.5 60.9 10.15 10,52 12,37 4 .44 15.40 -
T.G.2335 61.9 65.7 9.31 10.7 2.33 4.49 14.70 26.56
Local Bobas  60.0 65.2 10.33 11.52 12.55 5.82 14.65 25.00
Uli=112 €0, 78.2 10.86 13.17 11,42 5.76 19.90 -
Sim + 0,91 T 2.96 0.44 0.4 0.%5 0.232 0,080 -
CD at 5% 2.60 0.49 1.277 0.30 0.99 0.665  0.220 -
CD at 1% 3.50 11.40 1,717 0.51 1.34 0.894 0.300 -
Cv 2.77 0.52 8.55 2.53 5.06 8.91 9.895
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At Guntur, apart from the above 9, five more
including a local check were compared. Yield was
maximum in Lam Seil.I (417 kg/ha) which was significantly
higher when compared to other cuitivars, The yield was
very poor for all the cultivars due to adverse climatic
factors. The block average was enly 335 kg/ha and only
5 varieties yielded more than the block aﬁérage. |

At Jobner 12 varieties wers compared (seven from
Jobner, 2 from Coimbatore and one each from Guntur and
Jagudan + the locak check). The accessions showed
significant differences for characters like days to
flowering, plant height, pod length, grains/pod, 1000
grain weight, vield/plant as well as yield/ha. The
accession UM«112 recorded the highest yield of 19.90
q/ha followed by UM-34 (18.38 q/ba)and Wi (17.15 g/ha).
The performance of the varieties under tumparative yield
trial are given in Table 32. The crude rrotein content
in these selections varied from 21.87% to 35.9%%.

Ihe yield data for the past four yecrs showed that
the performance of NIM and Ui-34 was egually good. The

gata are given in Table 33,

Table 3%, Yield data for the fenugreek varieties
under comparative yield trial at Jobner
(yield q/ha)

@ WM an 8T i TS W G50 KT I W I 00 W LTy MR e <AD WY S T Ay e AR gty m LR S D7 A0 GES SUB A TV B Gl S g 3T SO ar D T D ST v S T A T e i S

Varieties 1978-79 1979-80 198C-81 1981-82 Mean

ety S C W g T A S T e et GRS D TS pump St Chas U I A wrae S afls W dum e AT S T MU o A LT U R YTR M I TS W g T SN i S A gy ST 0 CH A S L

UM=5 15.37 16,42 12.67 16.88 15.34
Tt 7 15,71 17,20  11.62 16,95  15.37
Uli=32 16.22 14,35 13.60 15.13 14,82
Uil-34 17.57 19.87 13.95 18.3%8 17.44
UM~-35 16.63 14.81 14.52 11.50 14,36
Tom Sel.T 15.18 11.90 12,17 16.75 14.00
UM-112 14.10 12,76  11.70 19.90 14.67
Co.2336 12.85 11.22 13,40 14.70 13,04
IC-9955 (G.F.I)15.14 17.27 10.37 16.68 13.36
NIM 15.67 17.67. 14,17 17,05  17.17
Local (Bobas) 12.62 16.95 10.88 14,65 13.28
CD (5%) 3,88 2.20 2,20 0.30

- . P s - o < T ¥ AT M S I S -y Y T T e o ST R S s U S € D (et TP e, G WY T S . T S ey € Y WP T agy w
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In another trial six varieties were compared atb
“three different locations, Banswara, Drrzapura snd Jobror.
At Durgapura, the crop showed very good performance. Lhe
vield varied from 30-37.55 ¢/uLs, the maximum being in NIM
(Prabha). At Jobner UM-34 (18.38 q/ha) and NLM (17.15 ¢/
ha) gave the maximum yield, whercas at Banswara, the local
check recorded the maximum yield of 10,36 q/ha. VWhen
compared to the overall mean, it was observed that NLM
(Prabha) 'recorded the highest yield (21,87 g/ha) as
against 20.49 ¢/ha for the local checks. The yield data
are given in Table 34.

Table 34. Yield data for the fenugreek varieties

under comparative yield trial at differ-
ent locations (Yield g/ha) (198'-82)

. T 0 (1 S i s SRA SO, T ST Gl 0% mag VM S N WS S GFN TR @67 WED Mnh e SHE W Sy GNP W e T ST EER AR M e SR S wey G UMD S8 e Che W T G S ve ML ok can e ST

Varieties/ Banswara Durgapura Jobner Mean Mean yield(q/

Location {1891~ ha) (1978-82)
10%2)

UM-5 9.50 30.C% 16.88 18.21 12.68
Uki~17 8.33 5.4 16.95 20.26 12.83
UlM-~%2 8.33 30.15 15.1% 17.87 11.15
Ui-34 © 8.58 31,08 15,38 19.75 12,97
UM~35 9.00 32.95 11,50 17.86 12,32
RESY 8.50 37.55 17.15  21.07 14.79
Local check 10.36 36.45 14.65 20.4% 12.50

cD (5% 1,27 0.47 0.3¢

The zverage vield for the past four years (137C-79
to 1981.82) also showed superiority of NIM (14.79 g/ha)
ac against 12.50 in the check.

Among the € varieties compared at Ceimbatore for
Paur seasons, the accession, T6-2336 mas fcund to be the
most promising one (yield 565 g/14.5 sg.m. plot). This
accession recorded maximum yicll in 1980-81 also.
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Sxperiment 53. Response of fenugreek to fertilisers
b

S~

her and Jagudan (Vijapur)

(o

During the period under report an experiment
consisted of combinations of three dates of sowing
viz., 7th November, 17th November and 27th November,
and three row spacings, viz., 20 cm, 30 cm and 40 ecm.
were tried at Jobner. Data showed that early sowing
gave more yield than late sowings and closer spacings
(20 cm and 30 cm) gave significantly higher yield
than 40 cm. (Table 35).

Table 35. Effect of sowing date and row spacings
on the yield of fenugreriz at Jobuer,
(Yield q/ha.)

Date of sowing/ S1 32 33 Mean
o i Y )

Spacing (20cm) (30cm)  (40cm)

Dt (75h Mov.) 18, 31 17.77 15.34° 17.14
D2 (17th Nov.) 14.81  17.5 14,62 15.77

D3 (27th Hov.) 14.28 11.82 11,77 12.63
Mean 15.80 15.73 14.01

CD (5%) for sowing 0.45

6D (5%) for spacing  0.52

D AR L arn v s s 4 S e 4 15 Wy e T Wit T Wk s, 3 T T wTm TXA TED MDA Sae s S S SR A gy W S TR gy T G ST EWR VNS D W 'S mp S 7 M TET gk oo S8 008 4T3 oA
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Crop Improvement

Experimens 49. (ora_ lasm ccllection, maintenance
and selection in Fenucl.

(Guntur, Jagudan and Jobner)

Fourtcen accessions were evaluated at Gunvur, of whicwu
U.F.31 has recorded the highest yield ('312 kg/ha). This
accessions recorded maximuwn yield in 1980-~31 season also.
However, tﬁe quality of this accession is poor and the

colour also is not attractive.

One hundred entries along with six checks were
cvalvated at Jobner. Thirteen entries recorded more
yield than the checks. UF-32 recorded the maximum yield
of 8.14 g/ha followed b~ 6.9 q/ha in UF-95. A1l the
accessions were susceptible Tt blight.

The fennecl germplasm compriscs 179 collections ot
Jagudan.

Iiike the previous ydar, the seven entries under
comparative ylPld trial did not show any significant
difference as far as vield is concerned. JFam Selection II
and UF=32 vere the high yielders with #n vield of ©.8% and
2.68 gq/ha respectively. fThe protein contcnt varied fronm
10.93% in UF-32 tc 18,75% in PF-35.

In another trial five selections, UF-31, UP=-32,
Mass selectionifl, PF-35 and S-7-9 were compared along
with chocks at two locations at Su

nerpur aad Jobner. &tT
Suverpur, all the varieties shousd gocd verformence. The
naximum yield of 13.05 ¢/ha wms coirded in UF-31. At
Jobner, tThere was no significan‘ ifferences between

different varieties. The data ave presented in Table %5,
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Tavle 36. Performance of fennel variztics under
comparative yield trial at Jobner & Sumerpur

Varieties  Locations Days to Yield/plant Yield
flowering (gm)

¢/ha
UF-31 Sumerpur ~ - {3-05
i Jobner 107.0C0 21.12 8.30
UF-32 Sumerpur - - 11.37
Jobner 106.00 20.62 9.68
Mass Sel. Sumerpur - - 12.13
Jobner 109.75 22.88 9.18
PF-35 Sumerpur - - 10.83
gobner 105.75 16.00 8.20
B3=T7-9 Sumerpur - - 12.60
Jobner 104.00 22.50 9.48
Trocal check 'Sumerpur - - 9.40
Jobner 112.50 21.,1% 9.%
SEm + . Sumerpur - - 0.05
Jobner 2,10 0. 30 0.87
CD at 5% Sume rpur - - 0.15
Jobner N.S. X.S. NS
Cv % Sumerpur - - . 27.28
Jobner 4,07 2.54 1e.34

e W e S i A e o o S . oy S T St S e s S S S i daw 78 S P U S M G} B W W Tt 4 T S PP AS T I o Gy W ) i £ ST ST OIS T S e
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Table 37. Yield data on NPX fertilizer trial on o0
at Jagudan during 1979~8¢

-\

Treatment - ___Yield (kg/ha) Total Avorige Jorcant: [

_ NeLRl 81 LA i Yed SRR

79-80 8C-8! 5132 Srer

: GO
NOPO 859 287 735 1881 627 9.94
NOP15 863 304 896 . 2068 689 9.94
NAPBO 8§62 311 a27 2100 700 11.64
NysPy 939 446 1029 2414 805 28,34
Ny5Pyg 1046 383 1077 2506 835 33.22
Ni5Ps 1063 338 1080 24.80 827 31.85
NBOPO 857 421 715 1993 664 5.95
N30Pss 1081 387 1079 2547 49 35.41
NBOPBO 1003 491 1126 2623 874k 39,45
¥,5%, 1075 382 874 2371 777 23.02
N;5Pys 1219 . 459 {022 2700 500 43,54
N45P30 1192 413 94} 2546 849 %5.25
NoPy *+ ¥espray 692 261 773 1726 - 575 -
NoPg + In 787 321 890 19908 A6E 6,22
NoP, + B 869 %20 538 1827 609 -
NoPo + Zn + 3 970  344. G5 2%29 776 2%.81
NygPygtin + B 1094 378 1231 2703 901 43,70
Ny5835 ™ /n + B 1288 472 1360 3120 1040 65.37
N90P6O 1186 521 1396 3103 1034 64.97
N 02960 + Zn +B 1124 544 12390 2958 ‘a86 57.256
§.0. + Keg/ba 137.0C 3%.89 118,00 62 .30
C.D. (5%) 304.25 97.09 335,10 175.81

CoVeo (%) 23.87 14.98 20.46 , 24.66

Y S YIRS . B T G T ten A S S e S A e WO e TR ST Srm WS WEA WIS 3w S G W A Ve W W A STP T e b LS wip T S owm W gns TNA B ST nn RTT AP SR W TRD wme 13 T oY Tew ame
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The accessions (UF-31, UF-35 and $-7-9, Lam Celact:
I, Lam Selection II, Mass selecticrn, PR35 and S-T-9 an:
control) tested under comparative yield trial at Jugudan
showed significant differences for yield. 4nalysis of
the pooled data for the past three years showed that the
accessions PF-3%5 recorded the maximum yield for 211 the

- three years (Av. 1095 kg/ha).

Crop Managemens

Experiment 50. Response of fennel to fertilizers

(Jagudan)

This is the third year of the trial at Jagudan.
Lhe treatment consists of Jei~ levels of N2 (0, 15, 30C
and 45 kg/ha) and three levels of P205(0,15 and 30 kg/ha),
along with eight meore treat.ents, viz., N&PO + Water spray,
NoFq + 4n, NPy -+ B, NOPO + Zn + B and F35P15 + Zn+B,
N45P30+Zn+B, N90960+Zn+5 and N9OP6O° snalysis o6f the
pooled data for the last three years chowed that the
treatment combinations N45P30+Zn+8 could be more

beneficial to get maximum yield (1040 kg/ha) (Pable 37).

During the year 1982, the combinaticn NonFgp has
given the highest yield of 1396 kg/ha. Howéverg no
significant difference could be obtained for the main
effect of ¥ or P or their interaction. Only 4n alone
in combination with N45P30 showed significant increase
in yield., Hence the combination WP 20+3 would be

NS

beneiicial to incresase the yield in fennel.



CHAPTER II: ORGAWISATION

FUNCTIONING OF CO-ORDINATED PROJECT



- 77 -

ORGANTISATION

Functioning of Coordinated Proiect

The All India Coordinated Spices and Cashewnut
Improvement Project envisages co-ordinated research on
spices and cashewnut with the main objective of increa-
sing the production and productivity of these crops.

The project started functioning in 1971 with the
headquarters at CPCRI, Xasaragod and 10 coordinating
centres located in different agro-ecological regions of
the country to take vy research on cashew and major
spicesvlike pepper, cardamom, ginger and turmeric. During
the Vth Plan, six more centres were added, one for cashew
at Bhubaneswar, one for ginger and turmeric at Pottangi
and four for condiments at Guntur, Jobner, Vijapur (Jagudan)
and Coimbatore. In the VI Plan, two centrns for cashew
(Karnataka and West Bengal), two for pepper in the non-
conventional areas (Andhra Pradesh and Karnataka), one for
cardamom in Tamilnadu and one for ginger in Kerala have
been =added.

The first workshop of AICSCIP was held at Kasaragod
in December 1971, to review the research work doné on the
improvement of these crops, to identify the problems, and
to draw up the technical programmes. Detailed technical
programmes were drawn up for each of the centres, taking
into consideration the pricrity of the problems and
Tacilities available under the project. Group meetings
were held %o identify specific problems of each of the
crcps covered under the project. The progress of work was
reviewed and detailed technical progrommes, with necessary
modifications were drawn up at the Workshops held in 1972,
1975, 1978 and 1981,
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Most of the orops covered under the project are cf
perennial nature and conceivably the programmes take longer
period to give results. Thus, though the project started
functioning in 1971 (during IVth plen period) the first
variety ot cashew could be released oniy during the Sixth
Plan period. .Elevsn improved varieties of cashew (4 hybrids
and 7 selections have been released for cultivation by
the State Varietal Release Committees on the recommendation
of the Workshop. In corisnder, two varieties have been
released.

Azhukal disease is a serious problem in cardamom
in the High Ranges of Kerala ard chemical control for the
disease has been worked out and recommended to the culti-
vators. fTea mosguito is a serious problem in the cashew
prlantations. Chemical control against the pest has been
worked out and recommended to the cultivators.

he Centre-wise staff position including the
Co-ordinating unit is given in appendix I.

Twe nevw centres, one for cashev research at
Chinthamar: and the other for Pepper rescarch under malnad
conditions of Karnataka at Sirsi were sanctioned under
UAS, Bangalore during the Sixth Plan., ‘'Yhe project has not
started functicning at Sirsi. 4t Cashew Eesearch Centre,
Chinthamani, the farm superintendent was put in charge.
For Sirsi centre, technical programnes were nolt drawn up
during the Vth workshop, as “here was no staff at this
centre.

Chinthapalli is another new centres under Andhra
Pradesh Agriculitural University for research on pepper in
non~conventional area. This centre slso has not started
functioning yet.
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Among the centres startec 3uring the IVth Plaﬁ period,
Cardamom Research Station, Mudigere and Pampadumpara have
maximum number of vacancies. At ludigere out of four
scientist provided in the project only an Agronomist is
in position. At Pampadumpara also only one out of the
four scientists provided was in position till March 1982,
and two nore scientists joined between March and June 1982.

The position at Solan, a centre under :imachal
Pradesh 4gricultural University for research on ginger
and turmeric also is ecually unsatisfactory.

Director of research, Deans and Registrars of the
concerned universities have been contacted personally and
through letters and impressed upon them the need toc appoint
the staff and implement the programme as per schedule.

The staff positioﬁ in cther centres ies cgatisfactory.

The Project Coordinator has been visiting the centres
periodically. Howevar, because of the lack of technical
and administrative support in the Cocrdinator’s cell, it
hag not been possible for him to visit the centres more

- . T~
Trecuently.

A group meeting of the scientiats working on annual
spices {ginger, turmeric, coriander, cumin, fennel and
fenugreek) was organised at Jobner (Rajasiaan) during
November 1982.

Inadeqguacy of finance is an inportant constraint in
the devalicpment of facilities and nfractructure for the
research centres under the project. Being 2 perennial
crop, the area requvired for each exveriment is quite large
ancC conscauently the contingsn’ expenditure reguired for
laying out and maintenance of each experiment is quite
large and consecuently the contingent expenditure reyuired
for laying out and maintenance of each experiment is quite
large and therefore the privision @ Bs.8C00/- per scientist
is gquite inadeyuate to meet the contingent expenditure
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at the centres. Land and physical facilities required
for the centres also are guite large and this reguire
additional support.

The coordinating Unit consists of only a Project
Coordinator, a Stenographer and a Junior Statistician.
The Project has 20 centres covering nine crops; In
addition, the Project Co-ordinator has been put in
additional charge of the Multi-State Cashew Project as
well, without any additional support. In the absence of
adecuate administrative and technical support, it has
been found impossibvle to discharge the duties of the
Project Coordinator effectively.
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AICSCIP STAFF STRENGTH AND PERSONNEL

CO-ORDINATING UNIT

Project Co-ordinator
Jr. Statistician
Stenographer

CASHEW RESEaACH STAT 1oy,

. TGKO

Dr. M.C. Nambiar
K Vijaya Kumar

Narayvanan Nambisr

MADARKATHARA

Agronomlst (Hort.)
Jr.Entomeologist
Sr.Research Asst.

CAbH W RESEARCH STATTON,
Horticulturist (Breeder)

BAPAT [

r.Entomologist
dr.Agronomist
Sr.Research Asst,

PG Veeraraghavan
D Sitarama Rao
TE George

- N Subba Rao
Asst.Breeder

P Radhakrishna Murthy

CASHEV RESEsRCH STATIUN VEIDFACHALAM

Horticulturist

Jr.Horticulturist (Agr.)
Jr.Entomologist
S7.Research Asst,

CASHEW RESEARCH STATION, VENGURLA

Horticulturist
Jr.Brecder
JrgEntomologist

CASHEW_ RRESPARCH STATION, BHUBANES:

R Arumughan _
KP Palaniswani

D Veeraraghavathatham
M Ganesh Xumar
? Ra jendran

P S.wke

oY)

Vacant
SK CGon

oS e

TAR

Agronomist

Jr. EntomoloFi"‘
CBCRI RBGIONAL §
Breader
?iocLemlﬁb

Scientist b‘(Breealﬁg)
Scientist 91 Breeding)

TATION, VITTAL

JM Pands
BC Jens

XN Murthy

Vacant

Vacent (on study leawve)
K.V.d. Mohan


http://Co-.ordina.tor
http://Eorticuj.turj.st

CARDA..LJ.OJ.VI R:bb( l—\.\.P\C}{

STATIUN,

PANPADUdeJn

Plant Fathologist
Breeder
Agronomisyt

Jr.Eintomologist

CARDAMOM RESSARCA

DTATION,

LUDIGERE

Breeder
Agronomist (Hort.)
Pathologist
Jdr.8ntomologist
Jr.Physiologist

PEPPER RASHARCH

SLTATION,

PANNIYUR

Nematologist
Jr.Breeder’
Jr.Pethologist

Jr.Agroncmis

AT0ACHAL FRADESH UNIV2eSITY

Breeder

Jdr.Pathologisvy
Jr.Biochemist

HIH ALTITUDE wE5BARCH STATION,

\
Breeder

Jr.3reeder

S».kesearch Asst.

SIN_GCOLLRGE OF

. SOLEN

AGRTICULIURKN,

J UBLLFR

“r.Breeder
Rreeder
Jr.Pathologist
Jr.Bicchemist
Jr.dgronomist

Str,Research Asst.

P Karunakaran

K Vasantha Kumar

GK Balachandran Nair
Vacant

Vacant
GS Sulikere
Vacant
Vacant
Vacant

5 BSasikumaran

"¢ Chandy

Ps Unnikrishnan MNair

¥ Sukumara Pillai
{addl.charges)

U.i.Kohli
{addl.charge)

Vacant
Vacant

POTR ANGI

DC
Vacant
TN

Mohanty

Sharma

Vaecant

R, Sharma
LG
oC Sharma
DS Bhati

JP

phatnagar

Loyal
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ZRCIONAT AGRICULIURAL KBSSARCA STATION, «UNIUR

Horbiculturist Vacant
Jr.Breader (Ho .) D Srirama Bao
Jr.ratnologis® Vacant

AGRICULIUAAL 3PICUS rubod..ood STALTTUN, JagUDal

Pathologist Vacant
Jr.Breeder (Hort.) BT Kachhodia

TamIi HaDU AGRICULTURAL UNIVEASITY, COLMBATORE

Breeder Seemanthini Ramadas
Jr.Pathologist Vocant

CaSubwW RELE.aCH STATION  4uST BENGAL

Jr.borriculturist Tacant
Jr.atonologist t

[}

oY, desearch ssst. Ve,oat

CadHod uloBLRCH BLaTlON, CHIwnta .ANL

Horticulturict (agr.) Vacant
Jr.Hovticul burist(Breeder) Vacant
Jr.fntomologist Vacant
Sr.lechnical 4asst. Vacant

CARDAMO] RESIARCH STATICA, YERCAUD

Agronomist (Hort.) £ Nanjan
Jr.Breceder Vacant
Jr.Pathologist Vacant

Jr.Entomologist Vazort
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PEPPER RESEARCH STATICK, CHINTAPALLI

Horticulturist (4gr.) ' Vacant
dr.Pathologist Vacant
or.lechnical Asst, Vacant

COLLAGE CF BOUnTICULITURE, TRICAHUR

Agronomist (Hort.) BV Nybe
Jr.Pathologist TN Vilasini
Jr.Entomologist. Vacant

PEPPiR RESEAKCH STATION, SIRSI

Jr.florticulturist Vacant
Sr.Pathologist Vacant
Sr.Technical Asst, Vacant
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Sixth Plan Provision Expendtture
Centre u|erantss|alran:ta:aa;nua:zss:aaq=sns|xasa¢;ea e e e e e e e
1980-81  1981-82 1982-83 1955-84 1984-85 Total  1580-81 1551-82
Madakkathara 2 79,000 1,16,000 1, K , 000 24,000 1,09,000 5,48,000 75,902 1,135,204
Bapatla 1,11,000 1,42,000 1,51,000 1,68,000 1,56,000 7,28,0 ¢1,850 dwmw”mmm
Vridhachalan 90,000 1,336,000 1,54,000 1,48,000 1,332,000 6,60,000 71,441 1,717,021
Vengurla 75,000 1,03,000 1,23, 000 1 » 32,000 1.14,000 5,49,000 8%,809 7,857
Bhubaneswvar 64,00C 81,000 1,25,0 1,072,008 32,0C0 4,55,000 51,9173 52,448
Pampadumpara i,3i4,000 1,97,000 1,783,000 d,mmwooo *,55,000 8,27,000 72,980 1,%5,14
Mudigere 1,17,000 1,59,000 1,911,000 1,945,000 1,72,00C 8,3%5,000 76.572 €%,976
Panniyur 1,12,000 1,49,000 1,56,000 1,40,000 1,44,006 7,01,000 1,01,563 1,40,448
Sclan 74,040 1,17,000 98,000 1,02,000 1,05,000 4,97,0C0 52,818 1,07,885
Fottangi 1,26,000 1,01,000 1,00,000 94,000 1,000,000 5,21,000 7,320 63,665
Jobnar 1,11,000 1,54,000 1,783,000 1,64,000 1,59,00C 7,66,000 56,084 1,51,866
Guntur 58,000 1,02,000 1,059,000 93,000 1,0%,000 4,7G,0 62,920 76,120
Jagudan 56,000 1,00,000 72,000 74,0 76,000 3, qm 000 62,164 65,995
Ccimbatore 57,000 77,000 9G, COC 75,000 17,000 3,74,000 67,104 68,124
West Bengal - 8,200 54,000 1,089,000 72,000 75,000 3, ﬂm 200 - 29,632
hintaman - 38,000 1,43,000 1,28,000 1,22,00C 4,31,000Q - 19,859
Yercaud 18,000 1,43,000 1,118,000 1,07,00G 1,112,000 4,98,000 - 19,371
Chintapalli - 19,000 97,000 5,000 87,000 2,98,000 - 4,979
Trichur 14,000 51,000 1,0%,000 1,02,000 99,000 3,60,000 ~ 39,822
Sirsi = 23,000 88,000 87,000 80,000 2.78,000 - i}
Total(®s.in lakhs) Am.mm mo.mm wmaoﬁ 2%,91 Wm 54 AO¢swm @omw Mm,m“
BA%. Sharef 2] it RE R 'sE R Y LK




