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Preface

of the All India Coordinated Research Project on Palms has been prepared as
1es issued by ICAR. The report pertains to the progress made in the AICRP in

Imyrah research during the twelve-month period from April 2004 to March
on growth parameters and yield in the mandate crops cover the twelve-month
 June 2004 coinciding with the crop season. The report includes results from ten
provement, seven on crop management, six on disease control and four on pest
oil palm and palmyrah. During the year, 10 centres conducted experiments on
continued the trials on oil palm and two centres strengthened the programmes

report consists of technical aspects while the second part covers various organization
‘as well as the project. The budget and expenditure statements pertaining to the
5 are also presented. Weather data of AICRP on Palms centres as well as the
out by the Scientists in the project are also presented.

2ful to Dr. G. Kalloo, Deputy Director General (Horticulture) for his guidance and
gress of the project. I am grateful to Dr. K.V. Ramana, Asst. Director General
Director, CPCRI for their keen interest and guidance in the project work.

Vice Chancellors of the SAUSs for agreeing to my suggestions and helping me in
rojects. I am also grateful to Directors of Research/Deans from SAUs, Heads of
interest and active involvement in the conduct of the programmes. Iam thankful
s in different centres for their enthusiasm and hard work in achieving the objectives

h thanks the help rendered by Mr. K. Vijaya Kumar, Sr. Scientist (Agrl. Statistics),
al Assistant and Shri K.5. Ramakrishna, Assistant in Project Coordinator’s Cell,
h, Technical Officer (Agrl. Statistics) in bringing out this report and Mrs. K. Sreelatha

S. ARULRA]J
Project Coordinator (Palms)
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rio analysis

oil palm and palmyrah occupy a
t place in the Indian rural economy.
ney play an important role in the
y of the fragile eco system in island and
ons. More than 20 million people in
are engaged in the production,
ind marketing of these three crops. The
nature of research on these crops, the
s of higher returns from research
d the likely distribution of research
small holders, make it all the more
to develop a long term perspective.

wide scope in terms of improvement
uctivity and also vast employment
ough the adoption of appropriate
d farming systems. Large scale
f value addition technologies in the
or is still a less exploited field in India
d to other countries.

one of the highest oil yielding crops
elp the country to minimize the edible
th the cultivation of location-specific
hybrids along with the required
t practices. The farmers would be able
ore than 25 tonnes of FFB/ha yielding
es of edible oil/ha.

ifferent species of palms, palmyrah
yielding sugar as well as other edible
le products. Many value added
n be prepared from the fruit and other
 palm. The palmyrah also serves as a
and arrest sand dunes. Palmyrah could
il with suboptimal levels of physico-
acteristics. Tamil Nadu is a potential
the growth and development of palm
dustry to a greater extent so as to attract
change by way of export of palm

Genesis

Indian Council of Agricultural Research
reorganized the plantation crops research system
in the country with the establishment of the Central
Plantation Crops Research Institute (CPCRI) in 1970
and the Coconut Research Station, Kasaragod
became the Headquarters of the CPCRI.
Simultaneously, the ICAR also sanctioned the All
India Coordinated Coconut and Arecanut
Improvement Project with the Headquarters at
CPCRI, Kasaragod. The coordinated research was
initiated in 1972 after the finalization of research
programme during the first workshop held at
Kasaragod in 1971.

To begin with, the Project was initiated with four
centres, viz., Ratnagiri and Dapoli (Maharashtra),
Razole {(Andhra Pradesh) and Veppankulam (Tamil
Nadu). The CPCRI centres at Kasaragod,
Kayangulam, Palode, Hirehalli and Andamans
were included as active centres under the project.
Subsequently, all the centres under the CPCRI were
withdrawn except Kasaragod and Andamans. The
scientific and technical staff sanctioned for the
CPCRI centres under the project were also merged
with the Institute. In 1975, the scope of the project
was extended to cover five more centres viz.,
Arsikere, Pilicode, Mahuva, Coimbatore and
Ambajipeta. In 1977, Konark centre was added.
The eleventh centre at Mondouri (Kalyani) was
started during 1980. A new centre for North-
Eastern Region was sanctioned during the Seventh
Five Year Plan period and the centre started
functioning in March, 1985 at Kahikuchi. During
the Seventh Plan period, three centres viz., Pilicode
(Kerala), Mahuva (Gujarat) and Dapoli
(Maharashtra) were withdrawn from the project
with effect from 1.4.1986. Further, the scope of the
project was widened with the inclusion of oil palm
and the project was renamed as All India
Coordinated Research Project on Palms. Seven new
centres, three for coconut and four for oil palm,
were added to the project. Two of the centres for
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coconut, viz., Jalalgarh (Bihar) and Jagadalpur
(Madhya Pradesh) are for the non-traditional
coconut areas and the centre at Aliyarnagar (Tamil
Nadu) is for containing coconut root (wilt) and
Thanjavur/Ganoderma wilt diseases. Of the four
oil palm centres, three viz., Vijayarai (Andhra
Pradesh), Mulde (Maharashtra) and Gangavathy
(Karnataka). started functioning in 1988 and
Aduthurai Centre (Tamil Nadu) in 1989. The
Razole centre was merged with Ambajipeta centre
during 1988 for administrative and technical
reasons. With the closure of the centres at
Coimbatore (1990) and Andamans (1991), the
programmes on arecanut were withdrawn from the
project. Two centres for palmyrah research were
started during the VIII plan, one at Killikulam in
Tamil Nadu and the other at Pandirimamidi in
Andhra Pradesh.

AICRP Centres

The project has at present 16 centres including its
head quarters at Kasaragod (Kerala);
Veppankulam, Killikulam, Aliyarnagar, Aduthurai
(Tamil Nadu); Gangavathy, Arsikere (Karnataka);
Ambajipeta, Pandirimamidi, Vijayarai (Andhra
Pradesh); Bhubaneshwar (Orissa); Kahikuchi
(Assam); Mondouri (West Bengal); Jagadalpur
(Chhatisgarh); Ratnagiri and Mulde (Maharashtra).
Out of the 16 centres, 10 centres are conducting
research on coconut, four on oil palm and two on
palmyrah.

Mandate

The main objectives of the All India Coordinated
Research Project on Palms are:

1. Collection, conservation, cataloguing and
evaluation of germplasm, new hybrids and
high yielding varieties in coconut

2. Standardization of agro-techniques for
various agro-climatic regions including
development of appropriate farming/
cropping systems compatible with the main
crop and the edaphic and climatic conditions

3. Development of efficient pest and disease
management strategies
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4. Adaptability studies on oil palm
agro-climatic conditions

5. Collection, conservation, evals
utilization of germplasm in palm

Budget

The budget for the year 2004-05 was Rs.
of which the ICAR share was Rs. 118.01 la

ON-GOING PROGRAMMES

During the year 2004-05, ten experi
improvement, seven on crop managel
disease control and four on pest manag
in progress under this project.

In coconut, nine centres conducted experimer
utilization of existing germplasmand s
on promising varieties. The diffe
combinations of coconut produced at
Veppankulam and Kasaragod were
seven centres. New projects were initiate
coconut centres for collection, conserv:
evaluation of local germplasm and
production of location-specific hybrids
evaluation. Similarly, a new proje
evaluation of new cross combinations
was initiated at all the four oilpalm centres

Trial on assessing the nutritional requi
Dwarf x Tall hybrid was in progress at K
Mondouri, Ratnagiri, Arsikere, Aliy.
Veppankulam centres. Coconut based
system experiments were laid out at
Ambajipeta, Kahikuchi, Mondouri,
Veppankulam. Drip irrigation trial was
at Veppankulam, Arsikere, Ratna
Aliyarnagar. Integrated nutrient mana
in coconut was in progress at An
Aliyarnagar, Arsikere, Konark and Vi
centres. In addition, a new project for
the performance of medicinal and aroms
in coconut gardens was initiated at seve!

Studies related to etiology, epider iol
management of Thanjavur wilt/Ganodk
were in progress at Veppankulam,
Ambajipeta centres. A new project onk
bud rot and stem bleeting disease was i
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ipeta Centre. At Aliyarnagar, the survey was
to monitor and contain the spread of root

e in areas bordering Palghat tract
ile the survey for monitoring the pest
pcoconut was continued in three centres,
¢ts on management of eriophyid mite as
ated management of red palm weevil
mut were initiated in three centres.

on evaluation of oil palm crosses was in
n the four oil palm centres. Evaluation
1 varieties for drought tolerance was in
ess in two centres viz. Gangavathy and
Drip irrigation cum fertilizer trial on oil
continued at Aduthurai, Gangavathy,
d Vijayarai centres.

1 and maintenance of palmyrah
m was in progress at Killikulam and
amidi centres beside studies related to

esand pests.

lowing discipline /crop-wise group meetings
iganized during the year primarily to discuss
ts of conducting the experiments as
- Frontline Demonstrations; sources of
materials, critical inputs for conducting
Is and their supply schedule and to resolve
administrative and management

ramnits.

Group Meeting of AICRP Palms Scientists
ed in oil palm research was held at
Hional Research Centre for Oil Palm,
lavegi on June 15, 2004. Dr. M. Kochu
u, Director, NRC for Oil Palm and Dr. S.
Aru raj, Project Coordinator (Palms)
conducted the proceedings.

Group Meeting of Coconut Pathologists of
RP on Palms was held at Agricultural
earch Station, Ambajipeta on June 18,
Dr. Rohini Iyer, Head, Division of Crop

ion, CPCRI, Kasaragod and Dr. S.
ulraj, Project Coordinator (Palms)
conducted deliberations.

Group Meeting of Agronomy/Horticulture
ists of AICRP on Palms was held on

June 25, 2004 at Coconut Research Station,
Aliyarnagar. Dr. George V. Thomas, Head,
Division of Crop Production, CPCRI,
Kasaragod and Dr. S. Arulraj, Project
Coordinator (Palms) conducted the meeting.

4. Group Meeting of coconut Crop
Improvement Scientists of AICRP on Palms
was held on December 18, 2004 at CPCR],
Kasaragod. Dr. V. Rajagopal, Director, Dr.
P.M. Kumaran, Head, Division of Crop
Improvement, CPCRI and Dr. S. Arulraj,
Project Coordinator (Palms) conducted the
meeting. Methodologies for implementing
the local germplasm collection programme
and also action plan for initiating the new
trial on the evaluation of location specific
cross combinations were finalized.

Major Achievements
COCONUT
1. Crop Improvement

Among the new germplasm types tested at
Aliyarnagar, Cochin China ranked first (123.3 nuts/
palm) in nut yield for the year 2003-04, followed
by Ayiramkatchi (111.4) and Seychelles (108.4). At
Ambajipeta Centre, Philippines Ordinary (102.35
nuts/palm/year) followed by Laccadive Ordinary
(99.26 nuts) registered higher nut yields. Copra
content per nut was the highest in the cultivar
Philippines Ordinary (19.23 kg/palm/year)
followed by Laccadive Ordinary (18.68 kg) and
Andaman Ordinary (18.08 kg) compared to EC Tall
(13.72 kg). Among the 10 exotic cultivars tested at
Jagadalpur, the highest nut yield was recorded in
Fiji Tall with 106 nuts/palm.

At Mondouri Centre in West Bengal, Jamaica Tall
continued to record the highest yield in the
garmplasm trial with 82 nuts/palm/annum (mean
of last 16 years). The cultivar could be considered
for release for commercial cultivation. Similarly,
at Ratnagiri Centre, Laccadive Ordinary continued
to record a very high yield (151 nuts/palm/year —
mean of last 26 years) and hence could be
considered for release for the commercial
cultivation in the State. Among the 11 cultivars
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tested at Veppankulam Centre, WCT recorded the
highest annual nut yield of 115.3 nuts/palm
followed by Zanzibar (112.7). Zanzibar recorded
the highest cumulative mean nut yield of 98.9 nuts /
palm/year followed by WCT (91.4 nuts/palm/
year). San Ramon recorded the highest copra yield
of 12.8 kg/palm/year followed by WCT (12.6 kg/
palm) and Zanzibar (12.4 kg/palm).

A total number of 27 local germplasm types were
collected by AICRP Centres during the year.
Seedlings from the selected types would be planted
during 2005-06 in the main field for further
evaluation.

Among the different hybrid combinations tested
at Aliyarnagar Centre, hybrid ECT x MYD gave the
highest annual nut yield of 148.4 nuts/palm
followed by WCT x GBGD (123.4 nuts/palm).
Similarly, at Ratnagiri Centre, the highest average
nut yield was recorded in GBGD x ECT (90 nuts/
palm) followed by ECT x GBGD (87 nuts/palm).

In coastal Tamil Nadu area (Veppankulam), the
hybrid COD X WCT recorded the highest annual
nut yield of 117.4 nuts/palm followed by WCT X
COD (112.3 nuts/palm) and WCT X MYD (106.1
nuts/palm). WCT X MYD recorded the highest
cumulative mean nut yield of 106.9 nuts/palm/
year followed by WCT X COD (98.5 nuts/palm/
year) and COD X WCT (86.8 nuts/palm). WCT X
MYD also recorded the highest copra yield of 16.4
kg/palm/year.

2. Crop Production

An analysis on the data collected from the
experiment for determining the nutritional
requirement of coconut hybrids at Ratnagiri Centre
indicated that 1000:500:2000 of NPK (g/palm/
annum) recorded the highest average yield of 117
nuts/palm during 1990-2004 (mean of 14 years).
Also, it was seen that the additional doses of NPK
fertilizer applied to the coconut palm have resulted
in the additional profit per palm per year. The
maximum additional profit per palm was recorded
under treatment combination 1000:500:2000 NPK
(Rs. 305) followed by 1000:0:1000 NPK (Rs.231) and
500:250:2000 (Rs. 220).
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Similarly, at Veppankulam, graded doses
recorded corresponding increase in the gr
yield attributes and nut yield of hybri
With respect to N, the maximum mean cumul
nut yield of 164 nuts / palm / year was
with N at 1000 g / palm followed by 500
(149 nuts / palm). Maximum yield (155
palm) was produced with P at 500 g /
was closely followed by P at 250 g /
nuts / palm). Application of K at 2000
yielded 167.4 nuts / palm. Combined ap
of NPK at 1000:500:2000 g/palm/
1000:250:2000 g/palm/year recorded
yield of 171 and 170 nuts/palm/year

Among the five cropping system mod
Arsikere in Karnataka State, the crop combir
of coconut + banana could give the hig
of Rs. 74340/ha. Similarly, at Ratnagiri
Maharashtra State, yield of coconut
increased over a period after planting
crops irrespective of the crop block. Them
increase in yield was recorded in clove
followed by allspice (90%), cinnamon (7
nutmeg (69%).The economics work_éé
different blocks indicated that maxii
returns were recorded in coconut + nutm
(Rs. 76495/-) followed by coconut + i
block (Rs. 58840/-).

The cropping system trials at Kahikuchi gaveh
encouraging results wherein the highest'-'
of Rs. 1,92,575/-per ha was recol
coconut-blackpepper-turmeric cropp
followed by coconut-blackpepper-gi
intercropping, while the lowest net retu

43,487/~ only was obtained from the conl

coconut- blackpepper).

Observational trials on the perfo
medicinal and aromatic plants in cocon
were initiated at Aliyarnagar, Am
Kahikuchi, Bhubaneshwar, Mondouri
and Veppankulam centres. Ateach
on the cultivation of medicinal and aro;
in the region was conducted. A total ni
10-50 medicinal and aromatic plants were sl
at each centre. The market potential an
of availability of planting material wel
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ational plots with the selected plants

conducted for the standardization of
gation technology in coconut at
Centre in Tamil Nadu State. Drip
t 100% Eo and basin irrigation at IW/
1.0 at 4 cm depth recorded nut yields
152 nuts/palm/year respectively. No
has recorded lowest yield of 82 nuts/
. Drip irrigation from 33% to 100% Eo
y increased the nut yield from 100 to
n/year. Drip irrigation equal to 100%
d a maximum net income of Rs.65994 /
fit cost ratio of 2.60 against the control
3388 and 1.97 respectively. Basin
which was on par with drip irrigation
ecorded Rs.64694 and 2.55 respectively.
tion from 33 to 100% Eo progressively
net income from Rs.31470 to Rs.65994
cost ratio from 1.40 to 2.08 indicating
advantage of drip irrigation.

nilar trials at Ratnagiri Centre in
ra State, the mean cumulative yield data
ars (1997-2004) showed that palms
irrigation treatment has recorded (91
) significantly higher yield over the

n drip irrigation. Drip irrigation at
corded significantly higher yield over
on treatment and at par with other

m vertical and horizontal movement
irrigation equal to 100% Eo was
nd 90 cm. respectively followed by 66%
.and 84 cm. and 33% Eo 82 cm. and 68
tively. It was further seen that the
water applied per palm was in basin
reatment (12260 lit.) followed by drip
£100% Eo (10524 lit) and drip irrigation
09 lit.).

five integrated nutrient management
es evaluated at Ambajipeta Centre in
adesh State, highest mean nut yield was
in palms receiving 50 per cent
| dose of fertilizers (RCF) + 50 per cent
| coir pith (CCP) (154.78 nuts/palm),

7 100 percent composted coir pith (CCP)
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(138.45 nuts/palm) as against control (72.56 nuts/
palm). With respect to nut quality characters, the
highest nut weight was registered in the treatment
50% RCF + 50% CCP (1169.87 g) followed by 100%
RCF (1088.01 g) and the lowest in control (847.52
g). The husk percentage in various INM treatments
ranged from 54.97% to 60.40%. The nut water
content in various treatments ranged from 60.51 ml
to 107.54 ml. The highest copra content was
recorded in treatment receiving 50% RCF + 50%
CCP (144.87 g/nut) followed by 100% CCP (136.62
g/nut).

3. Crop Protection

Correlation studies between weather factors and
spread of basal stem rot disease in coconut for the
period from January, 2000 to March, 2005 indicated
that number of rainy days, rainfall and relative
humidity at 2.22 PM were found to have significant
negative relationship with vertical spread of basal
stem rot disease in coconut.

In the sero detection studies for early detection of
basal stem rot disease, the simple serological tests
failed to detect basal stem rot disease infection in
stem tissues of diseased coconut palm. The indirect
form of ELISA was found to be more sensitive in
detecting the Ganoderma spp in tissues from root,
basal portion of stem and up to 1 m height from
basal portion of stem of coconut palm.

To confirm the last year finding that the red gram
plant could be used as an indicator plant for the
early detection of basal stem rot disease, pigeon pea
was resown again in sick soil to study the
consistency of the symptoms of bark splitting at
the base. Results indicated that bark splitting of
red gram plant at the base was consistent in all the
plants that are grown in Ganodertna sick soil.

Among the 11 isolates of Ganoderma, isolate TKT 1
showed wilting symptoms at 45 days after
inoculation. The seedlings inoculated with CRS 1
isolate showed wilting symptoms at six months
after inoculation. The sporophore production was
also observed in the seedlings inoculated with the
isolates CRS 1, CRS 4 and PV 2 at 67 days after
inoculation. The results indicated that the isolate
TKT 1 was a virulent one.



Scanning electron microscopy studies on
mechanism of action of Trichoderma spp on
Ganoderma applanatum and G.lucidum were
conducted and the results indicated that Trichoderma
spp coiled round the hyphae of Ganoderma spp both
sparsely (in the initial stages) and intensely (later
stages). This was followed by frequent adpressions
of the Trichoderma hyphae on the hyphae of both
the Ganoderma spp. Later penetration of Trichoderma
spp into the hyphae of test pathogen followed by
replacement of its protoplasmic contents was
noticed. Finally, lysis of the Ganoderma spp
mycelium was noticed by the Trichoderma spp,
followed by protuberances of the phialospores of
the bioagent from within the lysed mycelia of
Ganoderma spp.

In the field efficacy trials on biocontrol agents at
Ambajipeta Centre, Trichoderma spp and
P fluorescens on basal stem rot of coconut, maximum
decrease in vertical disease spread was obtained
when T.viride was applied to the soil @ 50 g talc
powder along with 5 kg neem cake coupled with
the root feeding of T.viride culture filtrate (100%
conc) @ 25ml at quarterly intervals.

Ten coconut genotypes were tested for their reaction
to basal stem rot (BSR) disease of coconut by
planting them in BSR sick soil at Thambikkottai
village of Thanjavur district. Among the ten
coconut genotypes, ECT X BSR tolerant ECT
registered a higher rate of survival (61.1 per cent)
as compared to other genotypes in BSR sick soil.
ECT recorded 40 per cent survival. ECT X BSR
tolerant ECT had a higher content of total phenol
when compared to other genotypes. Similarly, the
activities of peroxidase and polyphenol oxidase
were also more in the hybrid ECT X BSR tolerant
ECT when compared to other genotypes in BSR sick
soil, which may be responsible for tolerance.
[sozyme analysis of peroxidase in BSR resistant
genotype (ECT X BSR tolerant ECT) and susceptible
genotype (ECT) revealed that an isoform PO2 was
induced in both resistant and susceptible
genotypes. But PO2 was intensified in the resistant
genotype. The isoform POl was present only in
the resistant genotype.

Survey was conducted to assess the extent of spread
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and intensity of root (wilt) disease of co
nine villages in Coimbatore district
villages in Theni district. From the
conducted in Cumbum block of Theni
severe to very severe root (wilt) disease i
was observed in Cumbum block. The
incidence ranged from 22.2 to 30.9%.
symptoms of root (wilt) disease was
Gudalur and Surilipatti villages of C
Mid-whorl yellowing was noticed in s¢
gardens. Leaf rot disease symptom y
observed in several palms. In Pollach
borders of Coimbatore District, root (wilt)
incidence was not noticed in any of the
surveyed. Only two palms in Meena
area of Coimbatore District were suspecte
(wilt) disease.

An intensive periodical survey was ca
the infestation of eriophyid mite in selected
gardens in 20 districts in Tamil Nag
eriophyid mite infestation invariably was i
proportion in all the four districts ranging
to 85% in Erode district, 75% to 90%
district, 68% to 96% in Namakal district, |
% in Coimbatore district. The intensity of da
was expressed in terms of damage rati
upto 5.00 with almost 80-90% nut dama
survey in coastal districts of Andhra
indicated that the grade index of mite
continued to be in mild condition since
of the nut improved considerably and 1
stabilized during the year 2004.
observations made during 2004
reduction in mite population to an exten
per cent when compared to that of 2001, |
the percentage infestation of eriophyid n
continued to be very high in Thane and Sir
districts of Konkan region of Maharash

In the chemical control trial for the
red weevil in coconut at Ambajipeta cen
the three pesticides tested (through ro
against red palm weevil) root fe
monocrotophos @ 10 ml + 10 ml water
to be the best treatment with 100% =
infested palms followed by azadirachtin
80.0% recovery. Studies on pheromone ¢
red palm weevil revealed that, thi
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the Chem Tica lure could attract more
eevils (28.00/trap) when compared to
lure (21.00/trap) in a period of 6
average catch of 4.67 weevils/trap/
of weevils trapped/week was also
m Tica lure in the respective weeks
ed to that of CPCRI lure.

provement

even tenera hybrids (supplied from
evaluation at Mulde Centre in
State from 1991, hybrid combination
orded maximum FFB yield of 121.61

(17.39 t/ha) while combination 115
ded maximum bunch weight i.e.
h. Maximum number of bunches
by 104 D X 98 P combination.

trial laid out in Vijayarai in Andhra
in 1992, maximum bunch weight was
08§ combination 18 D x 32 P (17.3 kg)
st was recorded in 65 D x 111 P (13.6
m FFB yield was obtained in cross
115D x 291 P (113 kg/palm-139t/
est yield was recorded in 82D x 291
-7.1t/ha).

s including six Zambian(ZS) and
an(TS) selections were under
ought tolerance at the Gangavathy
taka State from 1998. The results
at for the growth characters like height,
annual leaf production, the genotypic
not significant. For relative water
the drought tolerant genotypes did
ong themselves. However, the
g, other wise called the leakage
‘the per cent of final conductivity
ficantly among genotypes. The
significantly lower in case of ZS-9
ved by TS-4 (12.18%).

al for screening eighteen accessions
ance at Mulde Centre, the data on
revealed that the average number
in different genotypes showed
it difference. Maximum number of
roduced in genotype G.B. 25/314

i.e.7.39 and lowest (0.17) in genotype TS-5. Though
there was no significant difference in FFB yield
among the genotypes, G.B. 25/314 recorded
maximum yield(4.24 kg/palm). Average weight
of FFB was more in genotype TS- 4 (2.44 kg/bunch).

2. Crop Production

Experiments were in progress at all the four oil
palms centres to assess the irrigation and nutrient
requirements for oil palm in different agro-climatic
regions. At Aduthurai Centre, the palms receiving
a fertilizer dose of 1200:600:2700 g NPK / palm/year
(F,) produced higher FFB yields (14.4 t/ha/year)
followed by F.,-800:400:1800 g NPK/palm/year
(12.1t/ha/year) and F -400:200:900 g NPK/palm/
year (9.7 t/ha/year) and the lowest FFB yield was
in palms raised without any fertilizer (F,) (8.4 t/
ha/year). The increase in FFB yields in F,, F, and
F, were71.4,44.0 and 15.5 % over F The interaction
between irrigation methods and fertilizer levels was
also found significant. A combination of basin
method of irrigation (I,) with 1200:600:2700 g NPK /
palm/year registered highest FFB yield (17.6 t/ha/
year).

Leaf nutrient analysis was undertaken in the trial
at Gangavathy Centre in Karnataka State. The data
on nutrient composition of 17" frond indicated that
the differences due to irrigation treatments was
significant for leaf N and leaf Ca. It was seen that
no irrigation treatment recorded the highest leaf N
and Ca. The different fertilizer levels did not have
significant effect on any of the leaf nutrients
analysed. In the case of leaf K, interaction between
irrigation and fertilizer was significant. The
combination of drip irrigation + 1200:600:2700 g
NPK was found to record significantly higher leaf
K than all other combinations except No irrigation
+400:200:900g NPK and conventional irrigation +
400:200:900g NPK.

At Mulde Centre, the study revealed that number
of bunches and FFB yield increased with the
increase in levels of fertilizers and it was
significantly higher at 1200:600:2700g N:P,0,:K,0/
palm/year levels. 1200:600:2700g N:P,0,:K,0/
palm/year level recorded significantly more
number of bunches (6.31) and highest FFB yield i.e.
137.62 kg per palm that comes to 19.68 t/ha
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followed by 800:400:1800 g N:P,O.:K,0/palm/year
level. Interaction between fertilizer levels and
irrigation was not significant for any of the
characters under study. However, conventional
irrigation (basin method)+1200:600:2700g
N:P,O,:K,0/palm/year recorded more number of
bunches (6.99) and FFB yield i.e. 162.09 kg /palm
/year (23.34 to t/ha) followed by drip irrigation +
1200:600:2700g N:P,0.:K,0/palm/year i.e. 6.83
number of bunches and 159.31 kg /palm /year FFB
yield (22.78 t/ha). Drip irrigation + 1200:600:2700g
N:P,0,K,0/palm/year also recorded maximum
bunch weight of 23.35 kg /bunch.

At Vijayarai Centre, the results indicated that the
difference due to irrigation, fertilizer levels and
their interaction was significant. It was seen
that conventional irrigation + 1200:600:2700g
N:P,0.:K,0O/palm/year combination gave
significantly higher yield(159.6 kg/palm) than all
other combinations except conventional irrigation
+800:400:1800 g N:P,0O.K,O/palm/year (143.2 kg/
palm).

PALMYRAH
1. Crop Improvement

During the year 2004, a joint survey and collection
of germplasm was taken up in the month of October
in Tamil Nadu state. A total of 14 accessions were
collected from different places of the two districts.
Among the 14 accessions that had differences for
the plant characters under study, accession TN-7/
04 had medium sized fruits which were slightly
curved inwards and these fruits mostly had single
seed inside. Likewise, in accession TN-10/04, most
of the fruits were two seeded in the bunch and
many of these seeds have aborted endosperm.

Germplasm accessions were maintained and
evaluated at Killikulam and Pandirimamidi
Centres with 173 types and 176 types respectively.
A few types planted in 1991 started flowering
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during the current year. At Pandirin
for the thirteen accessions planted di
mean plant height was maximum in th
6/91[6.89 m] followed by the accessiol
m]. Mean stem girth, lamina breadth a
petiole were also found maximum \
accession-1/91 (1.77, 1.39 and 1.27 m re
Mean number of leaves produced ra
to 16.2 among the accessions.

The neera yield was recorded from t
grown up palmyrah palms available in
Centre Farm. The palm F34 continued t
recording 135.5 litres of sweet sap (N
palm was found to record higher yield
over the years.

2. Crop Protection

In the disease status survey covering
groves in two districts of South Tamil
blight was noticed in ten places, viz
Vuvari, Anthoniarpuram, Servaikas
Manakarai, Athur, Srivaikundam of Tl
district and at Kalanthapanai, Na
Tharuvai of Tirunelveli district. Per cel
Index (PDI) ranged from 3.00 to 32.00.

Among the eight treatments for the
of tuber rot disease in palmyrah, dippi
with carbendazim (0.1%) was significa
in controlling the tuber rot than
treatments. Carbendazim (0.1%) dip als
the germination and tuber weight con
palmyrah. Soaking in T.viride comb
application of neem cake recorded a |
16.66 percent incidence of tuber rot ¢
control plot, the disease incidence was 4
reducing the tuber rot incidence, this:
enhanced the germination and weight
is interesting to note that the efficacy
enhanced with the application of neem
resulted in the reduction in tuber rot inci¢
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CHAPTER- I
Experimental Results

magar, Ambajipeta, Arsikere, Jagadalpur, Kahikuchi, Bhubaneshwar, Mondouri, Ratnagiri, Veppankulam)

lasm trial was initiated at nine centers
5s the performance of indigenous and exotic
s in different regions of the country. The
ng materials for the centers other than

types( planted in 1990)and third set consisted of 15
types(planted in 1994) of which four genotypes
were in duplicates.

Germplasm Set I (planted in 1988)

2, Ratnagiri and Veppankulam, (where
dsted prior to the starting of the All India
Research Project) were supplied by

agod.

This set of 15 genotypes , was under evaluation for
the last 16 years. The growth characters and yield
of the genotypes as recorded from July,2003 to,
June,2004 are given in Table 1.

Among the genotypes, Arasampatti Tall continued
to give the maximum number of functional
leaves(37.5),female flowers(327.6) and nut
yield(212.4) for the year 2003-04.

43 cultivars in 3 sets of planting were
d under Gen.1 First set consisted of 15
d in 1988), second set consisted of 17

rowth characters and yield of germplasm — Set I-From July,2003 to June, 2004

No. of Girth at base Height No. of No. of
leaves - at permanent from the bunches nuts
produced mark(cm) base (cm) harvested  harvested
11.2 187.2 1120.4 8.7 94.3
10.6 1942 964.2 79 59.6
11.6 1829 1076.1 8.6 84.6
10.4 218.3 1212.3 9.4 114.5
11.0 196.7 1167.9 6.2 89.1
1l2 181.3 1131.5 7.2 94.3
11.4 111.1 693.5 6.8 86.8
10.0 178.7 812.2 10.3 116.6
11.8 168.6 9432 9 1229
11.6 93.0 587.4 6.4 934
11.4 92.6 650.2 7.2 89.7
12.0 212.8 1256.8 112 1787
atti Tall 123 125.1 12240 10.6 2124
13.0 175.0 T 12.1 1754
12.3 131.2 786.3 8.8 983




Germplasm Set II (planted in 1990)

In set II trial (Table 2), Cochin China ranked first
(123.3 nuts/palm) in nut yield for the year 2003-
04, followed by Ayiramkatchi (111.4) and Seychelles
(108.4). The highest number of female flowers were
produced by Cochin China (239.4) followed by
GBD (216.3) whose nut yield was 98.4 nuts/palm.
Cochin China also produced the highest number
of bunches (12.2) in addition to the highest female
flower production and the highest nut yield.

Germplasm Set III (planted in 1994)

Among the set III trial (Table 3), the highest nut
yielder during 2003-04 was Kenya (136.4 nuts/
palm) followed by ADO (127.2). Kenya also
produced higher number of female flowers and
the highest number of bunches. Regarding leaf
production during 2003-04, ECT had the highest
number (12.3) followed by Thailand, PHO and
Kenya (12.2). PHO ranked second in female flower
production whose nut yield was 122.6 nuts/palm.
For the number of functional leaves on crown,

Table 2 : Growth characters and yield of existing germplasm — Set II(Aliyarnagar, 2004)

Sl.  Name of the No. of leaves Girth at Height from No. of
No cultivar produced base(cm) the base (cm) unch
1 Calangute 11.3 161.2 2358

2 Nicobar 1.3 242.0 3702

3 Cuaam 12.0 144.8 356.6

4 Ceylon Tall i ez, 214.5 393.8

5 Nadora 89 108.9 240.8

6 Spikeless 10.1 1273 243 .8

7 A Ranguchan 91 155.0 262.1

8 Jamaica 9.5 175.1 288.6

9 Seychelles 12.4 157.4 395.1

10 LCO 123 1772 391.3

1 Rajapalayam Tall 123 170.3 358.5

12 CGD IS 141.8 273.2

13 Hazari 11.5 1443 3246

14 Ayiramkatchi 11.8 127.2 3485

15 Andaman Giant 11.3 197 4 317.4

16 Cochin China 2] 178.2 333.6

17 GBD 123 167.3 346.2

AICRP on Palms Annual -ur'],:é pli

Etamozhi Tall got the highest rank (38
by Thailand (34.6). For cumulative leaf prox
Etamozhi Tall recorded the highest numb
followed by PHO (109.7).

Ambajipeta

The first set of germplasm was planted in 196
eleven accessions. In germplasm set!
accessions were planted during 1970
Planting of new germplasm was taken:
December, 2003.

Set I (planted in 1967)

The data on mean nut yield, yield attr
nut characters are presented in Table 4
of data on yield attributes, mean nut yi
revealed that Laccadive Ordinary p
highest number of spadices/palm |
number of female flowers (371.00) and |
yield (106.41 nuts/palm/year). He

followed by Laccadive Ordinary (
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ne of the

WCT
'Andaman Giant
';Efamozhi Tall
“Thailand

COD

New Guinea Tall
PHO

Kappadam

‘Siam

Kenya

No.ofleaves  Girthat  Height from

produced base (cm)  the base (cm)
108 119.1 258.8
12.1 170.8 3764
123 170.4 3845
11.8 131.6 248.4
8.6 190.4 354.3
12.1 192.8 314.8
11.7 186.2 347.5
122 148.3 263.5
11.8 121.8 269.7
11.3 151.2 2723
12.2 180.8 3797
10.8 172.0 356.8
11.8 195.1 276.5
12.2 181.9 219.3
11.5 167.2 359.4

Mean nut

yield/

palm/year

69.18
86.45
94.18
84.19
79.62
106.41
98.14
82.12
79.00
61.05
66.83

61.05-
106.41

82.49

Whole  Husk(%)
nut wt

(gm)

121125 3749
1405.00 31.58
1627.50 4141
1034.56  41.48
1233.68 47.17
1004.34  38.62
897.67 46.70
134587 41.17
113476 4252
1009.38  31.96
1035.54 36.43
897.67-  31.58-
1405 4717
1176.32  39.68

(ml)

182-.1 5
281.65
162.70
143.25
120.50
160.15
79.90

183.00
216.90
214.76
167.15

79.90-
281.65

173.90

: Growth characters and yield of existing germplasm — Set III (Aliyarnagar, 2004)

ble 4 : Yield and yield attributes of germplasm accessions- Set I(Ambajipeta, 2004)

No. of No. of
bunches nuts
harvested  harvested
36 184
54 47.3
7.9 106.4
7.7 1145
34 219
84 69.8
7.6 112.7
6.8 543
54 451
5.1 18.4
10.1 122.6
35 184
47 393
1.3 136.4
8.6 1272
Shell ~ Copra  Qil %
(%) (g/nut)
1629 19680  61.63
1537 21950 63.73
1574 21720 61.65
16.62 14730 56.81
16.68 16480 5994
1543  149.10  56.85
15.11 21620 6220
1577 20600 61.01
1426 19790 54.16
1447 19190 57.34
1775 15624  54.68
1426- 147.30- 54.16-
17.75 21950 63.73
1577 18726  59.09



registered higher nut yields. Copra content per
nut was highest in the cultivars Philippines
Ordinary (19.23 kg/palm/year) followed by
Laccadive Ordinary (18.68 kg) and Andaman
Ordinary (18.08 kg) compared to EC Tall (13.72 kg).
Highest nut weight was produced by Philippines
ordinary (1627.50 g/nut) followed by Cochin China
(1405.00 g). Maximum nut water content was
recorded by Cochin China (281.65 ml/nut)
followed by Java Giant (216.90 ml). Highest copra
content was registered by Cochin China (219.50 g/
nut) followed by Philippines Ordinary (217.20 g).
Cochin China (63.73%) and Laccadive Micro
(62.20%) recorded higher oil content.

Set 11

Among the nine accessions(Table 5), maximum
number of spadices were produced by WCT x COD
(14.16) and COD x WCT (13.18). Sakhigopal
(314.14) and COD x WCT (312.18) registered the
highest number of female flowers. In respect of
mean nut yield during the year, the highest was
recorded by WCT x COD (88.30 nuts/palm/year)
followed by COD x WCT (81.46). However, if

Table 5 : Yield and yield attributes of germplasm accessions —Set I (Ambajipeta, 2004)

Variety Nut Whole
yield/ nut wt
palm/year  (gm)

Ceylon Orange 56.11 1227.50

Ceylon Green 48.00 1034.56

Andaman Dwarf 50.47 1223.68

Guam 52.14 1004.04

Boreno 4214 897.67

Sakhigopal 67.30 1345.87

B.S.Islands 41.40 1134.17

WCT x COD 88.30 1211.25

COD X WCT 81.46 1305.00

Range 4140 - 897.67 -
88.30 1345.87

Mean 58.89 1154.89

AICRP on Palms Annual Repol

cumulative nut yields are considered,
(100.49 nuts) registered highest nut yield
promising. Copra yields were highest
COD (16.12 kg/palm/year) and Sakhi;
kg). The whole nut weight was highest
WCT (1305 g) and Sakhigopal (1233,
Borneo recorded the lowest (897.67 g).
content was maximum in Ceylon Green (1
followed by Guam (126.76 ml). If cop:
considered, WCT x COD (188.70 g/nu
reciprocal (173.00 g) registered highe
showed promise. The same crosses
higher oil content viz., 63.38 and 66.70:
and found superior.

Arsikere

The germplasm trial (non replicated trial
of 12 coconut cultivars was laid out dur
typical red soil. The observation
parameters and yield of nuts are pn
Table 6.

Among the 12 cultivars tested, tree '_
highest in Nufella, tree girth was
Ramon and the functional leaves

Husk(%) Water Shell
content (%)
(ml)
67.62 116.66 10.52
54.76 150.07 12.93
61.90 121.67 12.69
58.78 126.76 10.28
55.30 118.34 10.67
53.39 128.84 12.78
51.34 107.00 10.87
57.30 115.00 14.65
59.83 107.51 12.10
51.34 - 10751 - 10.28 -
67.62 150.07 14.65
57.80 128.31 11.19
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Tree Tree

height girth
(m) (cm)
3.73 116
3.26 118
3.89 104
431 97
3.30 102
341 93
3.04 103
3.18 96
291 85
293 90
193 68
222 105

Dwarf (MYD). The coconut yield
04 was highest in the cultivar Nuguli
/palm /year) while the mean nut yield
rs was highest in Nufella (31.6 nuts/

as started during June, 1988, with ten
rs. The yield-attributing characters
ere recorded and are presented in
data showed that, maximum number
leaves (32) were recorded in cultivar
owed by MOD (29). However, annual

characters and yield of existing germplasm collections (Arsikere, 2004)

Functional Coconut yield
leaves (nuts/palm)
(No.s) 2003-04  Mean for 6 years
215 318 21.4
18.5 249 6.0
21.6 25.1 143
223 293 31.6
18.3 336 23.4
24.7 309 24.8
20.7 239 11.3
238 243 18.4
24.9 30.0 243
24.1 25.0 19.1
16.4 18.0 10.7
17.6 17.2 99

leaf production rate was higher in cultivar Zanzibar
(14.6) and the lowest in cultivar MYD (11.8). The
number of inflorescence produced was in the range
of 5.67 to 8.67, out of which the average number of
barren inflorescence was maximum in Verrikobbari
and FMS ( 0.5). The male-phase and female-phase
varied in the range of 20-24 and 3.2 to 7.0 days
respectively. The number of female flowers was
highest in cultivar MOD (394), followed by cultivar
MYD (301). However, the percentage of fruit set
was maximum in Verrikobbari (63.40%), followed
by Zanzibar (45.79%). The highest annual nut yield
was noticed in Fiji Tall (106 nuts/palm).

d and yield attributing characters of existing germplasm collections(Jagdalpur, 2004)

No. of Annual leaf No. of No. of female ~Setting Annual
functional production inflorescence/ flowers/ percentage nut yield/
leaves rate /year  palm palm palm

12.0 8.00 220 33.98 55

11.8 8.00 301 15.28 18

13.6 9:17 144 63.40 50

140 8.50 394 38.62 40

138 7.50 196 851 55

14.6 6.00 146 45.79 56

120 5.80 93 18.46 17

13.6 6.50 165 30.72 36

13.8 8.80 176 41.06 54

14.0 7.60 296 41.36 106
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Bhubaneshwar maximum nut weight(1667 g) follo

The experiment was planted during December, 2003 ~ Zanzibar(1637 g). Jamaica Tall was also
at new site of Bhubaneshwar.The initial growth ~record highest nut yield(81.3/palm),

parameters of 15 cultivars are given in the Table 8. ~ cumulative mean nut yield(82.3/palm),

. copra yield/year(9.1 kg) and 0il(5.9kg/p
Mondouri

The experiment was started during the year 1981. Ratnagin

During the year, the differences between varieties  The experiment on germplasm collecti
was found significant for nut weight and out in 1956 with of 27 different cultivars:
yield(Table 9). Jamaica Tall was found to give the ~ Banawali types. During 2003-04, Pratap pr

Table 8: Mean growth parameters of existing germplasm (Bhubaneshwar, 2004)

Sl. Cultivar Height(cm) Girth(cm) Number of leaves
No. on the crown
1 GBD 58.0 11.8 6.2

2 Sakhigopal 53.0 114 58

] Pratap 59.6 11.2 6.8

4 COD 50.2 11.6 5.0

5 MGD 55.6 114 6.4

6 MYD 50.2 114 6.0

7 WCT 57.6 10.0 6.2

8 Tiptur Tall 63.8 11.0 6.4

9 Sanramon 55.8 11.8 6.8

10 Java 59.6 11.6 5.6

11 BSI 61.6 10.6 58

12 Guam 57 4 10.6 6.0

13 St.Vincent 63.0 9.8 54

14 Andaman Ord. 58.0 11.0 5.8

15 SSG 51.0 10.0 6.0

Table 9: Production of bunches and nut yield in different coconut varieties (Mondouri, 2004)

Varieties Bunches/ Nut Nut yield/ Copra yield/ Oil yield/ Sweeh
palm weight (g) palm palm(kg) palm(kg) of tendes
nut w
Borneo 73 1578 533 6.1 3.8 Average
B.S.Islands 6.9 1613 52.6 4.2 27 Average
EM.S.Big 76 1559 473 49 3.1 Average
Gonthembili 6.6 1461 47.6 48 3.0 Poor
Jamaica Tall 8.8 1667 81.3 9.1 59 Average
Java 8.1 1481 67.6 75 47 Average
San Ramon 6.3 1378 48.6 49 33 Average
St. Vincent 6.6 1362 53.3 4.7 3.1 Average
Zanzibar 7.3 1637 63.6 6.2 4.0 Average
Hazari 8.1 1256 78.3 8.6 5.5 Poor

S.Em. 0.19 19.6 346 = F
CD. (005 NS 41.1 7.26 - =
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‘highest average yield of 161 nuts/palm
lowed by Laccadive Ordinary (150 nuts).As
5 the average yield of last 26 years (1978 to
iety “Laccadive Ordinary” recorded the
ield of 151 nuts/palm/year followed by
143 nuts), T X D (129) and Philippines
(107). Further it was observed that the
m percentage of increase in nut yield over
was recorded by “Laccadive Ordinary”
%) followed by Pratap (60.68%), T X D
%)and Philippines Ordinary (20.22%). T X D
d maximum copra per palm (23.45 kg)
15 4.10 t/ha, followed by Philippines
ry(22.95kg : 4.02 t/ ha) T X D also recorded
oil production per palm (16.66 kg :2.92
followed by Philippines Ordinary (15.96 kg :
)

data of cultivars are presented in Table 10.
ds the average yield of last 26 years (1978-
variety FM.S. recorded the highest yield of
/palm/year, followed by Fiji (111 nuts).
Banawali types, Banawali Yellow Round
the highest yield of 120 nuts/ palm/year.
imum copra per palm (18.40 kg.) and per
22t.) and oil per palm (12.97kg.) and per ha.
) were produced by Fiji variety. As regards
nawali types, the ‘Banawali Green Long’
pduced the maximum copra and oil per palm
kg. & 13.89kg.) and per hectare (3.55t and
gﬁpectiveiy .

Pratap

Among the cultivars planted in the year 1979,
“Laccadive micro” recorded the highest yield of 113
nuts/palm/year (average yield of last 16 years).

Veppankulam
Germplasm Set : II (Planted in 1984)

An analysis of the reproductive characters recorded
on 11 cultivars maintained in germplasm Set 1I,
planted in 1984, revealed that among the cultivars,
WCT recorded the highest number of functional
leaves of 36.0 leaves/palm followed by Seychelles
(34.0 leaves/palm). WCT also recorded the highest
leaf production rate (13.5 leaves/palm/year), No.
of female flowers (29.5/inflorescence) and nuts/
bunch (9.0/bunch). The cultivars Kenya, WCT and
Zanzibar recorded the highest number of
inflorescence (13.0/palm). Zanzibar recorded the
highest setting percentage of 33.5% followed by
WCT ( 30.0%).

ble 10 : Coconut yield in different cultivars planted in 1957( Ratnagiri, 2004)

Name of cultivar No. of nuts
per palm

EM.S 104

Fiji 132
Gangabondam 110
Kappadam 101

New Guinea 72

N i types

B.Y.R. 112
B.G.L. 151
B.R.R. 107
BY.L. 129

Copra Qil
per palm per ha per palm per ha

(kg) (t) (kg) (t)

13.72 2.40 9.42 1.66
18.40 3.22 12.97 2.27
16.69 292 10.39 1.83
13.66 239 8.93 1.56
14.80 2.59 10.34 1.81
16.02 2.80 11.10 1.94
20.29 3.55 13.89 243
1547 2.71 10.34 1.81
15:31 2.68 10.72 1.88



Nut characters and nut yield were recorded and
presented in Table 11. Among the cultivars, San
Ramon recorded the highest whole nut weight
(1720 g/nut) dehusked nut weight (950.6 g/nut),
kernel weight (466.2 g /nut) and copra weight (242.3
g/nut). Cochin China comes second for the above
characters.

Table 11 : Nut characters of germplasm - Set IT (Veppankulam, 2004)
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Among the cultivars, WCT recorded the hi :
annual nut yield of 115.3 nuts/palm follow
Zanzibar (112.7). Zanzibar recorded the hi
cumulative mean nut yield of 98.9 nuts/palm
followed by WCT (91.4 nuts/palm/year).
Ramon recorded the highest copra yield of 12
palm/year followed by WCT (12.6 kg/palm
Zanzibar (12.4 kg/palm).

Kernel  Copra Annual
wt(g)  wt(g) nutyield
273.1 152.8 76.4
362.0 166.5 63.4
2454 121.8 494
261.9 130.9 793
302.4 1529 84.4
466.2 2423 53.6
281.3 140.3 90.0
189.2 105.5 89.9
287.4 1875 115.3
295:2 125.0 112.7
298.0 144.0 100.3

Gen. 1A : Collection,conservation and evaluation of local germplasm

(Aliyarnagar, Ambajipeta,Kahikuchi, Bhubaneshwar, Mondouri, Ratnagiri, Veppankulam)

SI.No. Cultivar Whole nut  Dehusked
wt(g)  nut wt(g)
1. BSI 920.0 552.0
2! Cochin China 1215.0 729.0
B Guam 895.2 520.3
4. Kenya 902.5 523.2
s Nigerian Tall 1120.4 672.0
6. San Ramon 1720.0 950.6
7. Seychelles 915.4 531.7
8. St. Vincent 709.5 3582
9. WCT 9292 5574
10. Zanzibar 890.5 4275
¥ ECT 950.0 520.0
Aliyarnagar

Under local germplasm collection in inland areas,
the following collections were made from 10
locations(Table 12). Trees were marked and seed
nuts of six types were collected during 2004 and
planted in the nursery. From rest of the four types,
seed nuts were collected during 2005 and planted
in the nursery.

Ambajipeta

Under local germplasm collection programme, the
survey was undertaken in the delta region of East
Godavari district. The data on vegetative
parameters, nut yield and nut characters of
Pillalakodiand Jonnalarasi were recorded. Nursery
will be raised in the monsoon season.

Plllalakodl a lcx:al germplasm type in East

Kahikuchi

The experiment started with ten accessi
coconut viz., HRSCC-01 to HRSCC-10, w
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d from different locations of Kamrup,
Borpeta and Darrang districts in Assam.
0 more varieties viz., "Kamrupa’ and "West
“were also included in the trial as control.
inall, 12 germplasms types were planted under

e13: Growth characters of local germplasm
ut (Kahikuchi, 2004)

Place of ~ Plant Number
collection height of leaves
(m)

Kamrup 135 7.1
Kamrup 1.12 6.0
Kamrup 122 6.1
Nalbari 1892 55
Nalbari Qa7 =52
Nalbari 1308 =62
Borpeta  1.10 6.0
Borpeta 096 5.6
Darrang 156 6.8

HR Darrang 123 56

£ 120 64

- 1.2 1163

(P=0.05) 0.08 012

Important characters of the collected germplasm and location of collections( Aliyarnagar,

Place of collecti Category ~Crown No.of  No. of
shape leaves inflorescences
Kottar Tall Circular 29 28
Thamarikulam Tall Circular 32 81
Udumalpet Tall Circular 26 26
Pollachi Tall Circular 29 28
Aliyarnagar Tall Circular 30 29
Ayyampalayam Tall Semi Circular 32 31
Kulasekaram Tall Circular 34 33
Puthalam Tall Circular 28 27
Sucindram Tall Circular 29 28
Anaimalai Tall Semi Circular 31 30

the trial. Four palms in each accession were taken
and replicated thrice in a randomized block design.
Planting of different coconut collections (about one-
year-old seedlings) was done in the end of
May, 2004.

Observations recorded on vegetative growth
characters (Table 13)showed that mean plant height
and mean number of leaves of different collections
ranged from 0.96-1.56 m and 5.2-7.12, respectively.

Bhubaneshwar

The experiment was planted during December-
2003 at the new site in Bhubaneshwar with 10 local
types viz., Tinisira, Goja, Dhila, Bana, Narangi,
Surya Bana, Dhanei, Jahaji, Gol and Mamuli .The
initial growth parameters are presented in the
Table 14. The height of seedlings ranged from
48.1 cm to 62.9 cm.

Mondouri

Five local types of germplasm from different
districts of West Bengal were identified and field
survey for other local types is in progress.

Ratnagiri

The local germplasm collection work is in progress..
Atotal of 1952 nuts representing 16 ecotypes were
collected from 31 villages of 4 districts(
Sindhudurg, Ratnagiri, Raigad and Thane) of
Maharashtra.



Table 14 : Growth parameters of local
germplasm (Bhubaneshwar, 2004)

Sl.  Accession Height Girth Number
No. (cm) (cm)  of leaves
1 Tinisira 62.9 11.0 biZ
2 Goja V47 11.8 52
3 Dhila 57.0 122 6.6
4 Bana 51.7 19259
5 Narangi 54.1 L3N 5%
6 Suryabana 559 10:5 62
7 Dhanei 45.1 (i
8 Jahaji 48.1 30w 60
9 Gol 51.0 12 64
10  Mamuli 499 12" 62
Veppankulam

Under local germplasm collection programme,
seednuts of selected palms were collected from the
following five locations.

Gen. 2 : Production and evaluation of new cross combinations
(Aliyarnagar, Ambajipeta, Arsikere, Jagdalpur, Bhubaneshwar, Ratnagiri, Veppankulam)

An hybrid evaluation trial was started at different
coordinating centres to assesss the performance of
the indgeneous and exotic crosses along with the
local cultivars. The planting materials for the trial
were produced at Central Plantation Crops
Research Institute, Kasaragod as well as AICRP
centres at Ambajipeta and Veppankulam and was
provided to all the centres.

Aliyarnagar

A total of 12 hybrids and 3 cultivars planted in 1990
were evaluated under this programme.The growth
characters and nut yield of the genotypes are given
in Table 15. Among the 15 entries, hybrid ECT x
MYD gave the highest annual nut yield of 148.4
nuts/palm followed by WCT x GBGD (123.4 nuts/
palm). The hybrid ECT x MYD also produced the
maximum number of female flowers (247.6) for the
year 2003-04. The cultivar LCOT produced the
second highest number of female flowers (208.5).
For the number of bunches produced, COD x WCT
ranked first (11.9 bunches/years) followed by
LCOT x COD (11.7) and ECT x MYD (11.4).
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Thambikkottai
Adhirampattinam
Kallikadu

Ragunathapuram

o

5. Thamarankottai

Morphological observations and nut characie
were recorded. Seedlings raised from the
types were planted under this project in
three replications.

Nut variations in local germplasm (Veppankulam, 20

Regarding growth characters, ECT x MYD!
hybrid) produced the maximum number
(13.1) during 2003-04 followed by WCT)
(12.4) and MYD x ECT (12.2). For functiol
on crown, ECT x MYD (34.4) was the to
entry followed by MYD x WCT (34.1) and
ECT (33.8). Again the hybrid ECT x MYD
the highest number of inflorescences per palm
followed by WCT x GBGD (12.2).

Ambajipeta

The trial was laid out in 1985 with six h
yield data recorded during the year 20
attributing characters and nut character
presented in Table 16.

i

The observations on yield attributes reveale
there was no significant difference an
treatments with respect to number of fi
leaves and number of inflorescences prod
palm. GBGD x LCOT produced more nuny
female flowers (454.56) followed by ECT

(439.02). A perusal of data on yield during



5: Growth characters and yield of new cross combinatios (Aliyarnagar, 2004)

No. of No. of

leaves functional
produced  leaves on
crown
10.3 32
11.2 321
11.4 324
11.5 326
92 28.6
11.1 294
9.8 27 4
11.8 34.1
£2.2 33.8
13.1 344
12.4 30.2
119 31.0
11.8 29.2
11.0 28.1
11.8 309

~ Ageat  No.of Mean no.of

i

flowering on the palm/year
(months) crown

65 3167 13.58
51 3374 13.82
45 3267 12.08
50 3127 1354
53 3210 13.95
50 3333 1417

that GBGD x LCOT recorded highest mean
| (96.54)) followed by GBGD x FIJI (85.84 )
[(84.08 ). The cross combinations viz., ECT
@32.32 nuts), GBGD x FIJI (231.64 ) and
LCOT (224.64 ) were found promising in
cumulative nut yield during pre cyclone
However, the highest camulative nut yields
cyclone period was recorded by GBGD

Girth at Height No. of No. of
base at from the  bunches  nuts
permanent base(cm) harvested harvested
mark(cm)

171.5 486.7 97 75,7
145.3 426.5 8.4 69.6
165.3 5434 10.9 76.6
167 4 5923 11.2 127.6
131.2 406.7 /i 64.7
1314 532.5 11:9 120.6
168.2 5234 11.7 112.6
158.9 556.7 10.8 106.4
152.8 547.6 104 97.8
186.1 617.5 114 148.4
1832 506.4 11.1 123.4
174.2 654.3 10.8 118.6
183.6 595.3 10.2 93.4
169.2 513.7 8.9 86.5
177.3 637.6 10.3 108.7

eld and quality attributes of new cross combinations (Ambajipeta, 2004)

Mean no. Nut Cum. Cum.

first leaves iinflorescences/ of female yield/ yield yield

flowers/ palm  pre cyclone post cyclone
palm/year period period
(1989-1996) (1997-2004)

328.64 84.08 141.12 234.10
439.02 8042 23232 22544
403.34 66.12  231.24 193.98
358.40 85.84  224.64 261.88
391.10 7448 15236 205.95
454 .56 96.54 16542 244.00

x FIJI (261.88 nuts) followed by GBGD x LCOT (244
nuts) and thus these crosses were found to be
vigorous. In terms of nut quality, maximum copra
content was recorded in GBGD x PO (16.27 kg/
palm) followed by GBGD x LCOT (13.19 kg /palm)

Regarding nut quality characters, the highest nut
weight was recorded in cross combination GBGD
x ECT (1290.33 g/nut) followed by ECT x GBGD



(1206.74 g). The husk content was highest with the
cross combination GBGD x ECT (52.44 %) while
the lowest with GBGD x PHO (49.41%). Highest
water content was recorded by GBGD x PHO
(204.87 ml) followed by GBGD x ECT (201.68 ml).
The copra content in the cross combinations ranged
from 154.45 g/nut to 182.16 g and oil content from
58.41% to 66.54%. The highest copra content was
recorded in GBGD x PHO (182.16 g/nut) followed
by GBGD x Fiji (171 g/nut) compared to 158.64 g/
nut of copra in ECT x GBGD (check).

Arsikere

This trial consisting of 9 hybrids and one local
cultivar was laid out during 1987 in RBD with three
replications. The observations on growth
parameters and nut yield were recorded and
presented in Table 17.

The tree height was significantly higher in the WCT
X GBGD cross, while the tree girth was highest in
CC X LCOT cross. The functional leaves were
significantly more in GBD X LCOT compared to
other cross combinations. The yield during 2003-
04 and also the mean nut yield over 11 years was
highest in GBGD X LCOT cross followed by GBGD
X Fiji and GBGD X LCOT crosses.

Table 17 : Growth and yield of hybrids of coconut-Set I ( Arsikere, 2004).

SL.No. Hybrid Tree Tree
height girth
(m) (cm)
1 CC X LCOT 428 95
2 LCOTX PHO 5.10 87
3 LCOT X CC 443 89
4 WCT X COD 4.62 79
5 WCT X GBGD 5.62 90
6 WCT X MYD 492 81
e GBGD X Fiji 5.01 90
8 GBGD X PHO 4.55 85
9 GBGD X LCOT 4.67 83
10 Tiptur tall 4.50 86
S.Em + 0.40 48
CD (P=0.05) 1.19 14.1

AICRP on Palms Annual

Trial of new hybrid combinations -Set [I

The trial consisting of four hybrids and one lo
cultivar (Tiptur tall) was laid out during 199
RBD with four replications. The observati
growth parameters and yield of nuts werere

The tree height and functional lea
significantly higher in the hybrid
compared to other hybrids and Tiptur tall
yield during 2003-04 and also the mean )
years was highest in the hybrid MYD X

Jagdalpur

Under this experiment, eight hybrids
cultivar were planted during 1991.
of two hybrids and one cultivar wer
during 1993. The data on yield-attributes
were recorded and are presented in Tab!
number of functional leaves per palm did
significantly and was in the range of 24
The annual leaf production rate was
COD x WCT (14.2), followed by ECT x
The number of inflorescence was
significantly higher in ECT x GBGD (8
other hybrids and cultivar except CO
(7.15) and MYD x ECT (7.13). As reg
of inflorescence with female flowers, si

No. of Nut yield /p
functional ~ 2003-04
leaves

20.3 44.7
230 372
27.1 483
22.0 51.8
27.4 48.0
27.3 56.7
26.3 729
283 66.8
270 77.0
274 55.8

17 2.7

49 8.1



rop Improvement

No. of Annual leaf  No. of No. of Setting  Nut
functional  production/  inflorescence/  female percen-  yield/
leaves/ palm palm flowers/  tage palm
palm palm
274 14.2 7.15 185 35 53
26.2 132 6.77 159 30 31
248 13.6 6.45 141 31 29
T x COD 264 133 6.55 152 32 42
xGBGD  27.0 12.8 5.26 94 41 35
26.6 14.1 8.33 280 35 81
26.2 13.6 6.06 106 34 37
26.8 13.8 713 167 36 4
24.6 13.2 5.84 74 51 29
26.8 12.8 6.61 189 36 36
262 136 5.83 97 32 36
26.8 132 6.73 133 30 28
0.82 — 0.51 21.96 — 10.63
.05) — - 1.52 64.41 — NS

gserved as number of inflorescence per paim.
maximum number of barren
ces were noticed in hybrids LCOT x
D x WCT. Significant variation among
as also observed in case of number of
ers per palm and highest number of
wers was recorded in hybrid ECT x
{280) which was significantly higher over
iybrids. The minimum number of female
re produced by the cultivar ECT (74)
statistically at par with cultivar LCOT
lighest number of nuts per palm was
n hybrid ECT x GBGD (98) which was
with MYD x WCT (69), COD x WCT
as significantly superior over rest of the
hybrids. The setting percentage was
1 the range of 30% to 51%. Differences
utyield was non-significant. However,
number of nuts was recorded in ECT x
followed by COD x WCT (53).

aneshwar

seed nuts of cross combinations of this
were collected from CPCRI, Kasaragod
Veppankulam centre during 2004 and were

sown in the nursery bed. Seedlings will be planted
during 2005-06 in the field. The entire set of cross
combinations as suggested in the workshop, were
collected except the combination AO x GBGD. The
cross combination ECT x MOD collected from
Veppankulum will be planted in place of AO x
GBGD. The cross combination sown in nursery bed
are: LO x COD, ECT x DG, GBGD x ECT, GBGDx
PH, ECT x MOD, ECT x MYD, LO x GBGD, WCT x
MYD, ECT x GBGD & ECT (check).

Ratnagiri

All the hybrids and varieties started yielding from
1998-99. The yield data are presented in Table 19.

¥ — Y \\
ECT x GBGD (at Ratnagiri)



Table 19 : Evaluation of promising hybrids( Ratnagiri, 2004)
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Sl.  Name of variety/ Nut yield per palm per year Yield

No. hybrid 2001 2002 2003 (mean of

i1 GBGD x ECT 65 90 90 82
2. ECT x GBGD 66 83 87 79
3 PHOT x GBGD 29 86 48 54
4. GBGD x PHOT 39 78 57 58
5. LCOT x COD 33 55 42 43
6. COD x LCOT 56 104 74 78
7 ECT x MYD 23 28 44 32
8. MYD x ECT 45 37 54 45
9. COD x WCT 62 77 47 62
10.  WCT x MYD 57 89 64 70
11.  LCOT x GBGD 30 70 52 51
12.  WCT x GBGD 28 74 49 50
13. ECT 34 82 39 52
14, . “{reT 22 54 54 3
15.  Pratap 44 96 68 69

The highest average nut yield per palm during the
year 2003-2004 was recorded in GBGD x ECT (90
nuts/palm) followed by ECT x GBGD (87 nuts/
palm). As regards the average yield of last 3 years
(2001-2004), GBGD x ECT recorded highest yield
of 82 nuts followed by ECT x GBGD (79 nuts) and
COD x LCOT (78 nuts).

Veppankulam

A total of 14 hybrids planted during 1986 were
evaluated in this experiment. Studies on the
reproductive characters of the hybrids (Table 20)
revealed that the hybrid GBGD X FIJI recorded the
highest number of functional leaves of 32.5/palm
followed by WCT X GBGD, GBGD X ECT and ECT
X DG with 32 leaves/palm. The highest leaf
production rate was recorded by ECT X DG (134
leaves/palm) followed by LCOT X COC (13.2
leaves/palms). The hybrid ECT X COD recorded
the highest number of female flowers/inflorescence
(38.4) followed by GBGD X FIJI (35.0). The hybrid
WCT X COD recorded the highest number of nuts/
bunch (9.9 nuts) and setting percentage (41.1%)
followed by COD X WCT with 9.5 nuts/bunch and
setting percentage of 37.2%.

Studies on the nut characters revealed thal
hybrid LCOT X PHOT recorded the hi
for whole nut weight (1093.2 g /nut), dehu
weight (721.3 g/nut), kernel weight -éz;:;
and copra weight (195.8 g/nut).

Among the 14 hybrids, the hybrid COD X
recorded the highest annual nut yield of 11
palm followed by WCT X COD (112.3 nut
and WCT X MYD (106.1 nuts/palm). WCI
recorded the highest cumulative mean
106.9 nuts/palm/year followed by Wi
(98.5 nuts/palm/year) and COD X W
nuts/palm). WCT X MYD also recorded t
copra yield of 16.4 kg/palm/year.

7

7 7 ‘!




Gen. 2A : Evaluation of

rogramme was initiated during the year
t performing varieties of Gen. 1 trial.
ion work was started in November, 2004
1 new cross combinations viz., ECT x
'x CC, PHO x GBGD, GBGD x PHO,
C, CC x GBGD, GBGD x ECT. The data
% among the cross combinations
that the setting percentage among the six

nged from 38.46 to 49.85 and it was

Dx ECT (49.85 %) followed by ECT

ALR (CN) 1

No. of Setting  Whole
‘inflorescence/ (%) nut wt.
year _ (8)
12.0 37.2 972.0
11.3 41.1 900.0
12.0 35.0 943.6
12.0 30.0 8495
i) 36.6 1022.3
11.8 29.8 853.2
11.0 227 938.5
12.0 22.0 885.5
11.0 213 1014 .4
10.5 17.8 1020.0
412 25.0 1093.2
11.0 156 896.3
115 16.9 892.0
1C 1) 12.0 312 8432

Dehusked ~ Kernel Copra Nut yield/
nut wt. wt. (g) wt.(g) palm
(8) |
5729 304.4 152.0 117 .4
542.0 2913 148.4 1123
557.1 302.6 153.3 106.1
537.3 289.0 148.2 103.0
5719 295.0 1454 101.6
511.8 265.7 138.2 105.0
554.7 254.8 135.0 86.1
497.9 2305 130.2 798
577.9 266.5 135.9 743
6014 364.0 178.4 56.6
721.3 408.0 195.8 915
557.6 247.0 1235 72.8
5374 255.0 127.5 Vi)
508.9 260.0 130.2 90.6

new coconut hybrids

jipeta, Aliyarnagar, Kahikuchi, Bhubaneshwar, Mondouri, Ratnagiri, Veppankulam)

The crossed buttons are in early maturity phase to
late maturity phase (2 months to 10 months old).
After attaining full maturity, the crossed nuts will
be harvested and planted in the nursery.

Kahikuchi

The experiment is to be started with 5 cross
combinationsi.e., Assam Green tall (AGT) x Cochin
China, AGT x PO, AGT x MYD, Bengal Selection x
AGT and Assam Yellow Tall x PO. For this purpose,
better performing types of female and male parents
of the above cross combinations have been
identified and crossing started. The experiment is
in progress.

Bhubaneshwar

The hybridization work is in progress at
Bhubaneshwar for production of required cross
combinations.

Mondouri

The following cross combinations for developing
hybrids in coconut for the center which has been
approved will be started.



Philippines Ordinary x Laccadive ordinary
Laccadive ordinary x Philippines Ordinary

East Coast Tall x Laccadive ordinary

1.
2.
3.
4.

5. East Coast Tall x Java

East Coast Tall x Jamaica Tall

Ratnagiri

The details on the number of female flowers
pollinated and nuts collected from six cross
combinations selected for crossing are given in
Table 21.

Table 21 : Details of hybridization for the
evaluation trial (Ratnagiri , 2004)

Sl.  Cross No of No. of

No. ~ female nuts
flowers collected
pollinated

1. BGLxCOD 498 236

2. CODxBGL 342 218

3. Pratapx COD 422 292

4. COD x Pratap 436 373

5. BYRxCOD 595 295

6. COD x BYR 500 231

BGL Banawali Green Long BYR Banawali Yellow Round
COD Chowghat Orange Dwarf

Gen. 3 : Trial of promising seed materials

AICRP on Palms Annual Report 200¢

Veppankulam

The following new coconut hybrids were allo

1. WCT X MOD
2. MOD X WCT
3. WCT X MGD
4. WCT X KTD
5. ADO X COD

Hybridization work was initiated to pr
above hybrids and the work is in pro

(Aliyarnagar , Ambajipeta, Arasikere, Kahikuchi, Bhubaneshwar, Mondouri, Ratnagiri, Veppank

The trial was planted with 10 varieties /hybrids
uniformly in all the centres along with local tall.
The planting materials except local tall cultivars
were supplied from Central Plantation Crops
Research Institute, Kasaragod

Aliyarnagar

A total of 3 hybrids and 7 cultivars planted in 1988
were evaluated. The growth characters and nut
yield of the genotypes are given in Table 22. Among
the genotypes, LCM gave the maximum nut yield
of 224.3 nuts/palm for the year 2003-04, followed
by COD x WCT (141.4 nuts/palm/year) and WCT
x COD (136.4 nuts/palm/year). In female flower
production also, the above three entries occupied

the top three ranks (LCM 294.3, WCT xCO
COD x WCT 228.4). For the number of
produced /year, COD x WCT ranked s
after LCM (13.7).

Regarding growth characters, SSG had the
cumulative leaf production (243.7)
PHO (240.4). For number of leave
during 2003-04, WCT x COD ranke:
followed by COD x WCT (12.4) and WCT X
(12.2). For the character functional lea
LCOT had the highest number (35.8)
ECT (35.7) and WCT x COD (35.0).
number of inflorescence was prod
COD (12.3) followed by COD x WCT
WCT x GBGD (12.1).



- Crop Improvement

No. of Girth at

leaves base (at

produced ~ permanent
mark) (cm)

11.3 160.2

10.7 149.9

13 162.1

11.6 150.4

11.2 160.7

12.0 160.6

127 156.5

12.2 1434

12.6 136.0

93 161.7

ing of coconut varieties/hybrids was
furing July, 2002.The initial observations
1 characters revealed that there was no
difference among the hybrids/ varieties
t to girth and height of the palm.
entury recorded the highest number of
rate of leaf production during the year

Height  No. of No. of No. of
from female bunches  nuts

the base  flowers harvested harvested
(cm) produced

1124.6 194.6 10.8 124.7
1130.4 2174 11.4 134.6
1114.6 188.3 2.9 94.7
1054.8 188.4 12.0 106.8
1093.5 213.6 14 114.6
11084 2164 109 1255
1089.8 236.4 11.9 136.4
1074.7 178.6 11.4 118.6
1085.6 2284 12.2 1414
1039.4 2943 13.7 2243
215.7 11.6 1323
14.3 12.7 124
374 25 28.2

(19.72 & 11.66) followed by Keraganga (18.38 and
10.50).

Arsikere

The trial was laid out with 10 varieties /hybrids
during 1994 in RBD with three replications to
evaluate different varieties and hybrids of coconut.
The observations on growth parameters and yield
of nuts were recorded and presented in Table 23.

3 : Growth and yield of different varieties and hybrids of coconut (Arsikere, 2004)

/Varieties Tree Tree Functional Nut yield/palm/year
height (m)  girth (cm)  leaves (No.s) 2003-04  Mean (6 years)

3.80 104 243 25.2 14.7
2.94 83 243 38.8 23.8
3.29 97 2%:1 33.0 222
3.78 110 26.1 425 19.6
342 88 263 437 40.8
454 115 24.7 401 2 385
3.29 83 249 49.8 47 4
3l 86 26.8 373 30.2
322 93 246 479 41.2
3.56 104 27.9 436 26.4
0.25 3.9 1.6 34

0.75 11.5 4.7 10.1




The tree height and girth were significantly higher
in Andaman Ordinary (AO) compared to other
cultivars and hybrids. The functional leaves were
significantly more in Tiptur tall followed by WCT
X GBGD and Philippines ordinary (PHO). The
coconut yield during 2003-04 and also the mean
yield over 6 years was highest in WCT X COD
followed by COD X WCT and Philippines Ordinary.

Jagdalpur

The data on yield-attributing characters were
recorded and presented in Table 24. The number of
functional leaves varied in the range of 25 to 29
with maximum in COD x WCT. The leaf
production rate was maximum in ADO (14.4)
followed by COD x WCT, WCT x COD, and SSG
(14.2). The number of inflorescence/ palm recorded
was maximum in cultivar COD x WCT (7.92)
followed by ADO (7.75). However, the variation in
production of inflorescence was found to be non
significant. The number female flowers was
maximum in variety LCM (294) followed by ADO
(264). The number of nuts/palm was found highest
in COD x WCT (132), followed by ADO (105)

Table 24 : Yield characters of promising seed materials (Jagdalpur,2004)

Sl.  Cultivar/hybrid  No. of Annual No. of No. of
No. functional leaf inflores-  female
leaves/ production/ cence/palm flowers/ |
palm year palm
1 WCT x COD 28 14.2 7.42 164
2 WCTx GBGD 26 12.8 7.08 135
5: COD x WCT 29 14.2 792 253
4, WCT 26 12.8 6.65 155
5, LCM 25 124 7.02 294
6. ADO 28 14.4 7.75 264
7 SSG 25 14.2 642 215
8. PO 28 12.2 7.20 215
2 LCO 27 12.4 7.40 220
SEm + — — 0.53 ==
CD (P=0.05) — — NS ==

AICRP on Palms Annual R

which were significantly superior over
hybrids and cultivars. The setting pen
maximum in hybrid WCT x COD (54
by COD x WCT (52.17). The annual nut
was maximum in hybrid COD x
followed by ADO (76) which were
of the cultivars and hybrids . They
statistically on par with each other

Mondouri

The results from the trial on pr
materials are presented in Table 25.
between varieties was significant for nu
nut yield /palm. It was seen thal
recorded significantly higher nut
than all other varieties except the var
Ordinary( 1815 g). Laccadive Micro
the lowest nut weight(1195 g). Ho
Micro was found to record the maximu
/palm( 103.6). As regards copra
Philippines Ordinary was found to
maximum(10.1 kg/palm) followed b
Ordinary(9.4 kg/palm). Philippines
also found to be a good variety for tend



ble 25: Nut yield of different varieties and hybrids (Mondouri, 2004)

rids Number Nut

of bunches/  weight
palm (8
Ordinary 7.6 1815
Ordinary 7.3 1396
: 7.6 1195
s Ordinary 8.8 1423
6.4 1845
6.6 1365
9.2 1336
8.6 1406
7.3 1376
7.3 1736
0.19 263
NS 55.2

cted from CPCRI,

Kasaragod

eriment was laid out during August-
e seed nuts for this experiment was

and

Nut
yield/
palm
76.3
86.3
103.6
84.6
53.3
63.6
88.3
77.6
63.6
61.6
2.36
4.95

Nut yield/

63.6
70.7
82.3
62.3
499
61.0
74.0
63.7
53.8
47.0

Copra yield/
palm/
83

94

7.7
10.1
6.8

71

9.0

92

7.0

6.7

of tender
nut water
Good
Average
Average
Good
Average
Average
Average
Average
Good

Average

Veppankulum centre during 2003. The seedlings of
varieties/ hybrids planted are: WCT x GBGD, COD
x WCT, WCT x COD, Philippines Ordinary,
Laccadive ordinary and Sakhigopal Local.



COCONUT

Agr. 2 : Nutritional requirement of high yielding varieties/hybrid cocont
(Arsikere, Mondouri, Ratnagiri, Veppankulam)

The experiment was laid out at different centres to
assess the performance of DXT palms under graded
levels of NPK fertilizer under varying soil
conditions.The treatments consist of all possible
combinations of three levels each of N, P, and K

N(g/palm/ P(g/palm/ K(g/palm/
year) year) year)
0 0 0
500 250 1000
1000 500 2000
Design : 3* Factorial
Confounded
Replications 2 2

Number of blocks/Replicaion : 3
Number of palms/plot 16
Arsikere

The observations on nut yield was recorded. The
yield during 2003-04 and also the mean yield over
last 11 years was the highest with the application
of 1000g N, 250g P,0,, 2000g K,O /palm/year.

Ratnagiri

The experiment was started during 1985. The data
on annual nut yield for 2003-04 is presented in
Table 26.

Table 26 : Effect of NPK on yield(nuts/palm) —Ratnagiri, 2004

No. 2, B, P,
N, 84 97 93
N, 89 9 101
N, 107 m 111
Mean 94 101 101
K, 83 101 102
K, 101 103 89
K, 97 100 116
SE/ Plot 1690 CV.(%)  17.11

¥ 1.2 Crop Production

£

The results indicated that the effect of
significant on annual as well as cumt
yield. Palms receiving nitrogen @ 1
recorded significantly higher annual
cumulative nut yield when compared w:

1 f

-

E

J‘ g =
il =

Effect of graded levels of NPK on yield (N,P.

The N PK; treatments recorded an a
nuts/palm over a period of 14 years (
whereas N,P,K_ recorded the highesta
of 117 nuts/palm in the same period.
seen that all the additional doses of NPK
applied to the coconut palm have resuf
additional profit per palm per year. |
maximum additional profit per palm was
under treatment combination N,PK, (K
followed by N,P K| (Rs. 231/-) and N P
220/-).

N K,
91 87
95 92
110 107
95
CD.forN 11.50



it Crop Production

ulam

the results of a field experiment
data farmer’s field, a non replicated field
it was laid out at Coconut Research
eppankulam during 1998. The treatments
osed as per the programme schedule ie.,
inations of three levels each N (0,0.5 and
m/year), P (0, 0.25 and 0.5 kg/palm /
(0,1.0and 2.0 kg / palm / year) ina 3*
ompounded design, non replicated with
/ treatment.

indicated that graded dose of NPK
responding increase in the growth and

yield attributes and nut yield of hybrid coconut.
With respect to N, the growth character viz.,,
number of functional leaves / palm, yield attributes
such as number of bunches harvested, number of
female flower production and number of nuts /
palm were found to increase with increase of N
Jevel from 0 to 1000 g / palm / year. The maximum
mean cumulative yield of 164 / palm / year was
recorded with N at 1000 g / palm followed by
500 g/ palm (149 nuts / palm).

Application of P at 250 g / palm and 500 g / palm
had a similar effect on leaf production, number of
bunches harvested, number of female flowers

Effect of different levels of NPK on copra content and copra yield of hybrid coconut

24037 56288 2.3
24892 61733 25
25747 75053 29
24862 60188 24
25717 70358 27
26572 81316 3.1
24445 60606 2.5
25300 76288 3.0
26155 83308 3:2
25270 69231 2.7
26125 80188 3.1
26980 88783 33
26095 75493 i)
26950 83301 341
27805 83233 3.0
25677 63311 2D
26532 82931 S|
27387 89163 88
26502 80598 3.0
27357 97068 ‘3.5
28212 105663 37
27327 86073 3.1
28182 97818 3.5
29037 105626 3.6



produced and nut yield / palm. The mean
cumulative nut yield for the six years (1998 — 2004)
indicated that maximum yield (155 nuts / palm)
was produced with P at 500 g / palm and it was
closely followed by P at 250 g / palm (150/nuts /
palm).

Regarding K, the growth characters, yield attributes
and nut yield increased with increase of K level
from 0 to 2000 g / palm. The maximum yield
attributes and nut yield was recorded with K at 2000
g / palm. The data on the mean cumulative nut
yield for the six years (1998 — 2004) indicated that
application of K at 2000 g / palm yielded 167 nuts
/ palm.

Agr. 3 : Coconut based high density multispecies cropping system
(Arsikere, Bhubaneshwar, Kahikuchi, Mondouri, Ratnagiri, Veppankulam)

Arsikere

This experiment was revised and laid out with
four replications and five treatments in RBD in
2001-02

Treatment details ::

T, Coconut+Banana

T, Coconut+Drumstick

T,  Coconut+French bean-Ladies finger
(Bhendi)

T, Coconut+Redgram+Field bean

i Coconut alone (Control).

Table 28 : Yield of coconut and intercrops in HDMS system (Arsikere, 2001-04)

sl Nut yield /ha
No.

1 Coconut + Banana 8340

7. Coconut + Drumstick ST

3 Coconut + French bean —

Ladies finger (Bhendi) 7373
4 Coconut + Redgram 7450
2 Coconut alone (Control) 6253
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Combined application of NPK at 1000:500:200¢
palm/year and 1000:250:2000 g/pal
recorded the highest yield of 171 and 170 n
palm/year respectively.

The details on copra content , copra yie
economics of the treatments are given i
Table 27.

The highest copra content (148.3g/nut)
yield (25.2kg/palm/year) was recorded
NPK level 1000 : 250 : 2000 g/palm/
highest return per rupee invested(Rs.
obtained with NPK levels at 1000:2
palm/year.

Average yield of coconut and intercrop:
2001-04 is given in Table 28. It is se
coconut yield increased with intercropp
increase was significantly more wi
compared to other intercrops. The returnsy
highest with banana compared to other

Bhubaneshwar

The experiment was laid out during
2003 at Bhubaneshwar site. The compeo
were taken during February 2004
Banana,drum stick, moringa, pinea
potato, groundnut and colocasia
component crops.



udy aims at deciding the best suitable mixed
. bination for coconut, so as to obtain
n returns per unit area. Cinnamon,
ove, black pepper, garcinia and allspice
planted in the separate blocks of 0.20
coconut plantation.

ata indicated that the yield of coconut
creased over a period after planting the
irrespective of the crop block. The
ease in yield was recorded in clove
llowed by allspice (90%), cinnamon
utmeg (69%).The economics worked

mace
435kg 58830

2125kg 58830
bark

1980 kg

leaves with
branches

268.75 58830
kg
—_ 58830

1200 kg 58830
775kg 58830
bark

860 kg

leaves with
branches

= 58830

out for different blocks are presented in Table 29.
Maximum net returns were recorded in Coconut +
Nutmeg block (Rs. 76495/-) followed by Coconut
+ Cinnamon block (Rs. 58840/-).

Percent increase in yield of coconut per palm in different blocks

No. of nuts

o ¥ 88 @

9:Economics of coconut based cropping systems (Ratnagiri, 2004)

89455 95550 57695 165950 76495

21400 80230 114450 13050 127500 47270

30578 89408 100800 42500 148250 58840

4950

25205 84035 95550 26875 122425 38390

12918 71748 124950 — 124950 53200

23638 82468 100800 9600 128050 45580
15500

2150

— 58830 96600 —= 96600 37770



Agr. 3A: Coconut based cropping system- Second generation expe
(Arsikere, Bhubaneshwar, Kahikuchi, Mondouri, Ratnagiri, Veppankulam)

Kahikuchi

The experiment was started in April 2002 in a
twenty eight year-old coconut plantation of Assam
Tall with black pepper var. Panniyur-1(6 —years-old)
with six intercrops replicated four times with a plot
size of 118.5 sq. m. Each intercrop was grown in
the interspaces surrounding three adult coconut
palms. The intercrops were : T,- Ginger(var. Nadia),
T.- Turmeric(var. Prabha), T,- Perennial brinjal(var.
Kuchia), T - Banana(var. Chenichampa), T.-
Pineapple(var. Kew), T - Control.

Caoconut based HDMCS at Kahikuchi

The yield of base crop (coconut) and yield data of
harvested intercrops are presented in Table 30. It is
evident from the table that the highest net return
of Rs. 1,92,575/-per ha was recorded under
coconut-blackpepper-turmeric cropping system
followed by coconut-blackpepper-ginger
intercropping, while the lowest net return of Rs.
43,487 /- only was obtained under control plot (
coconut- blackpepper).

Mondouri

The experiment was laid out during 2003 in the
experimental plot of Ordinary Tall variety of
coconut with following five crop models with one
control .

Model I coconut + black pepper + guava
Model IT : coconut + black pepper + lime
Model Il : coconut+ black pepper + lemon
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Table 30: Yield of base crop, intercrops and thei
returns in coconut based cropping system
(Kahikuchi, 2004)

Coconut 62
Blackpepper 186
Ginger(Var.
Nadia)
Coconut b4
Blackpepper 192
Turmeric(Var.
Prabha)
Coconut 63
Blackpepper
Brinjal(Var.
Kuchia)
(Perennial)
Coconut 52
Blackpepper
Banana(Var.
Chenichampa)
Coconut 4
Blackpepper
Pineapple(Var.
Kew)
Coconut 46
Black pepper
(Control)
Model IV : coconut + black peppe
Model V coconut + black pepper + pi
Model VI control.

The fruit plants under each model were pl
the center of each 4 palms. '



yield of 175 quintals/ha. followed by tapioca (105
quintals/ha.) and ginger (104 quintals/ha.)

viz., banana, pineapple, ginger,
pioca were tried as intercrops along
crop coconut in an RBD with 4
[he plot size is 6 coconut palms. The  The second generation experiment was laid out
laid out in June 2004. during June, 2004 with seven models and one
g-g'_inger; turmeric and tapioca have control (coconut mono cropping). Yields obtained
from different intercrops are given in Table 31.

Veppankulam

. The turmeric recorded highest

furmeric in coconut garden (Ramagiri)

Ginger in coconut garden (Ratnagiri)

|2 Yield of different multiple cropping systems and net returns (Veppankulam, 2004)

Yield of inter Additional Additional cost  Additional
crops (kg/ha) returns (Rs./ha)  of cultivation net returns
(Rs./ha) (Rs./ha)
19,980 59,940 32,190 27,750
4,325 36,263 23,460 12,803
10,075 50,000 31,000 19,000

8,880 1,01,970 41,190 60,780

30,030 21,690 8,340

Banana and turmeric in coconut gardens (Veppankulam)



Elephant Foot Yam and bhendi in coconut gardens (Veppankulam)

Agr. 3B : Performance of medicinal and aromatic plants in coconut ga
(Aliyarnagar,Ambajipet, Kahikuchi, Bhubaneshwar, Mondouri, Ratnagiri, Veppankulam)

Aliyarnagar

A survey on the cultivation of medicinal and
aromatic plants in Pollachi region was conducted.
A total number of 50 medicinal and aromatic plants
were selected. The market potential and
availability of planting material were studied and
the observational plot with the above plants was
laid out and the trial is in progress

Ambajipet

Survey on cultivation of medicinal and aromatic
plants in two districts of Andhra Pradesh i.e., East
and West Godavari districts were conducted during
2004. Based on the survey, seven medicinal plants
and eight aromatic plants were collected during the
year and planted in the field for evaluation in the
coconut gardens. The trial is in progress.

Kahikuchi

A survey on the cultivation of medicinal and
aromatic plants in the potential areas of the region
has been carried out. Based on this, 10 medicinal
and aromatic plants having market potential were
identified and planted as an observational trial.

Bhubaneshwar

The observational plot was laid out during
September, 2004 in a farmer’s field with fifteen
species of medicinal and aromatic plants.

Mondouri

A survey on the cultivation of medicinal and
aromatic plants with their market potential in
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different districts of West Bengal h
conducted. Based on the survey, fifteen img
species of medicinal and aromatic plants |
economic potential were selected
observational trial was laid out with the

Ratnagiri

Fifteen species of medicinal plants haveh
identified and planted in an observati
during June-July 2004 and harvesting of s
the crops is in progress.

Gavati Chaha (Cymbopogum citratus)

Ranwangi (Solanum viarum (Dun_am



) Production

dicinal and aromatic plants for their
was conducted. Based on the
icinal crops and 2 aromatic crops

s, the experiment was laid outina
n with following Main plot and Sub
. Number of replications was four.

! gation at 66% Eo
irrigation at 100% Eo

ation of low release NP tablet

d performance under drip irrigation(Aliyarnagar, 2004)

have been selected. The observation trial was
initiated during June, 2004. Harvest of few
medicinal crops was completed and harvest is in
progress for some of the medicinal crops.

5: Drip irrigation cum fertilizer experiment on young palms
(Aliyarnagar, Arsikere, Ratnagiri, Veppankulam)

The sub-plot treatments were discontinued from
1997 due to non-availability of NP tablet. Hence
the design was reduced to a simple RBD with four
replications.

Aliyarnagar

The growth and yield nbservations collected during
2003-04 (July-June) along with economics of drip
irrigation are presented in Table 32.

It was seen that drip irrigation equal to 100% Eo
and basin irrigation at IW/CPE ratio of 1.0 at 4 cm
depth recorded more number of bunches and
female flowers/palm/year. ‘No irrigation” has
recorded lowest number of bunches and female
flowers. Drip irrigation at 100% Eo and basin
irrigation at IW/CPE ratio of 1.0 at 4 cm depth
recorded nut yields of 153 and 152 nuts/palm/year




respectively. No irrigation has recorded lowest
yield of 82 nuts/palm/year. Drip irrigation from
33% to 100% Eo progressively increased the nut
yield from 100 to 153 nuts/palm/year. Drip
irrigation equal to 100% Eo recorded a maximum
net income of Rs.65994/ha and a benefit cost ratio
of 2,60 against the control with Rs.28388 and 1.97
respectively. Basin irrigation, which was on par
with drip 100% Eo, recorded Rs.64694 and 2.55
respectively. Drip irrigation from 33 to 100% Eo
progressively increased the net income from
Rs.31470 to 65994 and benefit cost ratio from 1.81
to 2.60 indicating the economic advantage of drip
irrigation.

Arsikere

The experiment was revised during 1999 and laid
out in a 25 years old garden of local cultivar-Tiptur
Tall. The experiment consists of 5 treatments and
was laid out in RBD with four replications. The
quantity of water given through drip system is
based on the mean monthly evaporation of 10 years.
The pan evaporation was highest during the month
of April (7.37 mm/day) and requires 75 litres /day
/palm under 100% Eo level, while the pan
evaporation was lowest during December (4.39
mm/day) and requires 45 litres/day/palm. The
annual coconut yield was significantly higher in the
treatment of providing drip irrigation @ 100 % Eo
which was on par with drip irrigation @ IW / CPE
=1. Similarly, the mean coconut yield over 5 years
was also highest in the treatment of providing drip
irrigation @ 100 % Eo compared to other

Table 33 : Effect of drip irrigation on coconut yield
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treatments.( Table 33)
Ratnagiri

The experiment was laid out on 35 years
palms grown in sandy soil during 1992.
of data indicated(Table 34) that there wass
difference in the yield of coconut under
treatments during 1997-98 to 2003-04 a
cumulative yield of seven years (1997-20
year 2003-04, treatments 1,, I, and 1, have
significantly higher yield over I, (no irrigat
L, 1,,1, and L are at par with each other..

The mean cumulative yield data for last seven
(1997-2004) showed that palms und
irrigation treatment has recorded (91 nuts/
significantly higher yield over treatments
I,and at par with I, (drip irrigation at
treatment (85 nuts/palm). Drip irrigatiol
Eo recorded significantly higher yield
irrigation treatment and at par with
treatments (I, and 1,)

The data regarding wetting zone are p
Table 35. The maximum vertical and h
movement of water was with irrigati
100% Eo was 102.95 cm. and 90 cm.
followed by 66% Eo 99.75 cm. and 84 en
Eo 82 cm. and 68 cm. respectively. It
seen that the maximum water appﬁe&r
was in basin irrigation treatment
followed by drip irrigation at 100% Ei
and drip irrigation at 66% Eo (7009 lit).

(Arsikere, 2004)

Sl.  Treatment Nut yield /palm/year Yo ncre:
No 2003-04 Mean (5 Yrs)  2003-04
1 No irrigation (control) 524 61.2
2 Drip irrigation @ 33% Eo 798 84.8
3 Drip irrigation @ 66 % Eo 94.4 924
B Drip irrigation @ 100% Eo 116.3 104.5
5  Basin irrigation @ [W/CPE=1 108.2 99.4
S Em % 43

CD(P=0.05) 133




' Production

| fyear . Mean
1997- 1998- 1999-  2000-  2001- 2002 2003- cumulative
% 9 00 01 02 03 o

42 68 70 54 72 57 53 57

57 73 |\ w12 69 92 79 66 79

54 83 107 68 94 74 65 80

60 101 111 87 97 70 71 85

1@) 73 104 118 77 13 83 77 91
313 562 963 461 732 495 347 3.25

9.63 ¥7310 w2967 14.15 2256 1527 1220 10.00

eral and downward movement of Veppankulam

ater under different drip irrigation ) _ . .
Ratnagiri, 2004). This experiment was laid out in a 21 year old ECT

palms in sandy loam soil. The quantity of water
given through drip system was arrived based on
eight years mean evaporation data . It was observed
that drip irrigation at 100% Eo could save only 7
per cent of irrigation water when compared to basin
irrigation at IW/CPE=1.

Biometric observations and nut yield of coconut
were periodically recorded and the highlights are
presented in Table 37.

The results for the year 2003 - 04 indicated that drip
irrigation at 100% Eo and basin irrigation had a
similar effect on growth, yield attributes and nut
yield. These two treatments registered higher
number of functional leaves, bunches harvested,
female flowers and nut yield and they were found
- - 0 to be superior to other treatments.

ics o the different irrigation treatments ~ Palms receiving irrigation through drip system at

‘in Table 36. The maximum net return ~ 100% Eo produced more number of nuts (118.5

in drip irrigation of 100% Eo (Rs. nuts/palm) when compared to palms receiving

owed by drip irrigation of 66% Eo.(Rs.  water through drip irrigation system at 66% and
33% Eo.




Table 36 : Economics of different irrigation treatments (Ratnagiri, 2004)

Sl. Treatment Nut Total water WUE Gross
No. yield/ha. applied per (Nuts/  returns

palm (lit)  ha.-lit) per ha.

(Rs.)
1.  No irrigation 9975 e - 59850
2. Drip irrigation at 33% Eo 13825 3505 3.90 82950
3.  Drip irrigation at 66% Eo 14000 7009 1.98 84000
4.  Drip irrigation at 100% Eo 14875 10524 1.41 89250
5.  Basin irrigation at
IW /CPE ratio =1 15925 12260 1.29 95550 75400

Table 37 : Effect of basin and drip irrigation on growth and yield of coconut (Veppankulam,20

Treatment No.of
functional
leaves/
palm
1,- Control 20.1
[,-Drip irrigation at 33 % Eo 242
L-Drip irrigation at 66% Eo 255
I,- Drip irrigation at 100% Eo 29.7
I,- Basin irrigation 28.6
SEd 2
CD (P=0.05) 25

The cumulative mean nut yield for the six years
(1998-2004) showed that maximum number of nuts
(125.1 nuts / palm) was recorded in drip irrigation

Agr. 7 : Integrated nutrient management in coconut
(Aliyarnagar, Ambajipeta, Arsikere, Bhubaneshwar, Mondouri, Ratnagiri, Veppan

The objective of this experiment is to evolve
appropriate technology to supplement chemical
fertilizers with organics as a source of nutrients. The
study also aims at recycling of plantation crop
wastes such as coir pith and farm compost as source
of nutrients. The experiment was started in 1996
on adult palms in nine coordinating centres in a
RBD with 4 replications. The treatments consist of :

No.of No.of No.of
bunches/ female nuts/
palm/ flowers/  palm/
year bunch year
8.7 16.4 842
93 20.5 105.5
9.1 20.1 915
10.7 274 118.5
99 272 1245
0.7 1.6 6.5
NS 35 14.2

at 100% Eo and it was followed by basin irri
(117.5 nuts / palm).

T1 - Control (No fertlisers/Farmers” practice
1999-2000)

T2 - Recommended dose of
fertilizers(500:320:1200g N, PO, KO,
year

T3 - Composted coir pith (CCP)



it - Crop Production

50% CCP + 50% chemical fertilizers
(CCP+RCF)

|

- Neem cake + bone meal + ash( on equal
‘nutrient basis) (NC+BM+Ash)

lyarnaga

pirial was laid out in a farmer’s field in a twenty
coconut garden. The design adopted was
ith four replications. Required quantities
rials for the treatments from 2-5 were
on equal nutrient basis.

lication of 100% composted coir pith recorded
d of 153 nuts/palm/year. Application of
P + 50% chemical fertilizers recorded an
f 152 nuts/palm/year. Application of
ted coir pith on 100% N basis recorded
m net income of Rs.65140 /ha and benefit
0 of 245. Application of 50% CCP + 50%
al fertilizers recorded a net income of
6 and a benefit cost ratio of 2.37 and this is
d by farmer’s practice with Rs.59840 and
pplication of chemical fertilizers and neem
bone meal + ash recorded lowest net income
.57810 and Rs.42830 respectively These
srecorded lowest BC ratio of 1.56 and 1.91

pectively.
bajipeta

heexperiment was initiated during June-July, 1996
isting bulk plot of ECT with 80 palm. But
tments were imposed during July -
cember 1997 due to November 1996 cyclone.

ts revealed that the differences in number
ional leaves, rate of leaf production and
er of spadices were non-significant, while the
of female flowers/palm was significant.
highest number of female flowers were
ced in palms receiving of 100 percent CCP
5) followed by palms receiving RCF (304.17).
ila pertaining to nut yield and cumulative nut
id revealed that the highest mean nut yield was
wrded in palms receiving 50 per cent RCF and
cent CCP (154.78 nuts/palm), followed by
ercent CCP (138.45 nuts/palm) as against
ol (72.56 nuts/palm). However, the highest
mulative nut yield was recorded in RCF (486.15

nuts), followed by 50percent RCF + 50percent CCP
(471.93) compared to 319.87 nuts in control. Copra
content was maximum in 50percent RCF+50percent
CCP (15.23kg/palm).

With respect to nut quality characters, the highest
nut weight was registered in the treatment 50% RCF
+ 50% CCP (1169.87 g) followed by 100% RCF
(1088.01 g) and the lowest in control (847.52 g). The
husk percentage in various INM treatments ranged
from 54.97% to 60.40%. The nut water content in
various treatments ranged from 60.51 ml to 107.54
ml. The highest copra content was recorded in
treatment receiving 50% RCF + 50% CCP (144.87
g/nut) followed by 100% CCP (136.62 g/nut)
compared to lowest in control (101.55 g/nut).

Arsikere

The experiment was started in 1996 on adult palms
with five treatments laid out in RBD with four
replications with the objective of evolving
appropriate technology to supplement chemical
fertilizers with organics as a source of nutrients.
The study also aims at recycling of coconut waste
such as coir pith as source of nutrients.

The INM practices gave higher coconut yield
compared to control and recommended dose of
NPK through fertilizers. Among the INM practices,
providing 100% N through composted coir pith has
given highest coconut yield during 2003-04.
However, the data over six years indicated that the
mean yield was almost same in all the three INM
practices. Considering the availability of organic
sources and their cost, the INM of application of
50% N through composted coir pith + 50% NPK
through fertilizers is ideal for coconut.

Bhubaneshwar

The experiment was taken up in the farmers field
during June 2004 and the treatments were given
during June- July 2004 after recording the initial
growth and yield data.

Mondouri

The trial was taken up during 1996-97 on coconut
seedlings as per technical programme. The growth
parameters were recorded periodically. Application



of recommended chemical fertilizer registered
maximum height, girth and number of leaves of
58.6 cm, 100.6 cm and 15.3 per palm respectively.
Palms under control recorded lowest height (46.3
cm) and girth (75.3 cm). Maximum number of nuts/
palm /year (26.6) was recorded under
recommended dose of chemical fertilizers

Ratnagiri

The experiment was laid out in 41 years old WCT
palm in sandy soil, during 1998. The yield data
revealed that during the transit period 1998-99 to
2000-01, no significant variation in nut yield was
observed among the treatments. Since 2001-02,
treatments started showing statistically significant
differences in the yield. In the year 2003-04, T2
recorded significantly higher yield over treatments
T, T, and T, but was at par with T,.

As regards to cumulative yield (2001-02 to 2003-
04), treatments T,and T, have recorded significantly
higher yield over T,, T, and T, but were were on
par with each other..In all the three years, treatment

Table 38 : Physical properties of coconut in the INM trial (Ratnagiri, 2004)

Treatment Wtof Wt. of ‘Wt. af Vnhmxe of Wt. of
nut (g) (§  kemel(®) water(m) (g
T1 1050.95 484.73 556.30 124 .5 27523
Tz 975.30 541.44 427.03 75:0 212.59
T:-; 1033.25 460.71 566.91 114.0 294 48
Ta 932.15 446.66 47512 88.0 229 .81
i 926.35 504.1 417.62 64.5 195.12

Table 39 : Chemical properties of coconut in the INM trial (Ratnagiri, 2004)
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of recommended NPK dose has recorded

highest nut yield.

The physical properties recorded from
treatments(Table 38) revealed that the
whole nut was maximum in T, (1050.95 g)
by T, (103325 g) and T, (975.30 g) whe
of husk was maximum in T, (541.44 g) foll
T, (504.1 g) and T, (484.73 g). The maxin
was recorded in the treatment T, (166.55g)
by T, (160.78 g) whereas the weight of s
maximum in T, (294.48 g) followed by

2. ;

The quality properties recorded for ¢
treatments are presented in Table 39.
that maximum fat content was obs
(63.4%) followed by T, (62.7%) and T
whereas protein content was maxi
(6.84%) followed by T, (6.72%) and T, (6:
regards the minerals, T, recorded high
(1.8%) followed by T, (1.71%) 1
carbohydrates were maximum in
treatment followed by T, (19.69%) and

~Treatments % % Fat % % %
s 4.3 60.2 6.58 5.82 12
T 4.7 62.3 6.72 6.42 17
2 4.8 61.7 6.41 6.24 1.8
T 5.l 634 6.84 59 127
3 i 3.8 62.7 6.27 6.14 14

W




(faconut - Crop Production

Veppankulam

The experiment was laid out in RBD with four
replications and six palms per treatment in a
garden of 29 years old ECT palms( sandy loam soil)
during 1997. As per the treatment schedule,

guantified amounts of manures and fertilizers were

applied. The results showed that application of
FYM + 100 % NPK recorded significantly higher
number of bunches, number of female flowers and
number of nuts/palm than other treatments. For
cumulative yield also the same treatment was
found to record the highest number of nuts.

Agr. 7A : Nutritional requirement of high yielding varieties/hybrids of

coconut with 50% organic matter substitution
(Aliyarnagar, Kahikuchi, Mondouri, Ratnagiri)

'objective of this project is to assess the
ormance of coconut varieties/hybrids under
led levels of NPK fertilizers with 50% organic
er substitution under varying soil conditions .

r K
(g/palm/year) (g/palm/year)
0 0
250 1000
500 2000

N, N, N,

64 106 114
81 118 137
63 106 117
70 98 114
74 122 127
64 110 127
70 110 123

M) 221

CD(P=0.05) forN 15.19

for both annual leaf production and number of
functional leaves. In the case of number of bunches,
N, level was found to record significantly more
number of bunches than N level. In the case of
number of female flowers, both N and N, levels
were found to record significantly higher value than
N, level. In the case of nut yield (Table 40), both N
.and N, levels were found to record significantly
higher yield than N, level. Between N, and N,
however, the difference was not significant.

The NPK interaction data (Table 41) revealed that
application 1000:250:1000 g/ palm/year recorded
maximum nut yield of 154 nuts/palm/year
followed by 1000:500:2000 g with 144 nuts and
500:250:1000 with 135 nuts /palm/year. The results
indicated that higher levels of P&K did not increase
the yield and slight yield reductions were observed.

The net income increased to Rs.33994 /ha with 500
g of N /palm compared to Rs.7740 with N_ level.
The increase at 1000 g N was very low. The benefit

95 95 93 96
112 103 124 109
98 85 106 96
94

108

100



Table 41 : Three factor interaction on yield (nuts/
palm/year) - Aliyarnagar,2004

NPK interaction

P
N, P, 52 65 76
P, 89 84 72
P, 70 74 46
N, P, 104 107 107
P, 94 135 124
P, 96 124 98
N, P, 129 108 105
P, 125 154 133
P 89 120 144

s

cost ratio with 500 g N was Rs.1.78 and with 1000 g
N Rs.1.96. Application P @ 250 g/palm/year
recorded a net income of Rs.35611 /ha and a benefit
cost ratio of 1.82. The net income and benefit cost
decreased with further increase in P level.
Application of K @ 1000 g/palm/year recorded a
net income of Rs.32608/- and a benefit cost ratio of
1.72. Further increase in K level decreased the net
income and benefit cost ratio. The NPK
combination 500:250:1000 g/palm/year recorded
a net income of Rs.51555/- and a benefit cost ratio
of Rs.1.92. The NPK combination 1000:250:1000
recorded a maximum net income of Rs. 63797 and
a benefit cost ratio of Rs.2.14.

Kahikuchi

The experiment was laid out in 2003. Yield data
are presented in Table 42. The highest number of
functional leaves (31.0), number of leaves produced

Table 42 : Yield of nuts/palm under different nutritional treatments(Kahikuchi, 2004)

NO N! Nz
B3 48.5 74.5 63.0
P, 67.9 79.8 80.6
|25 VLAt 92.2 82.0
K, 58.2 63.8 59.4
K, 66.2 933 85.5
K, 72.6 1143 98.8
Mean 64.0 84.6 78.2

CV(%) :10.30 CD (P=0.05) N, P, K:8.31

(12.0) number of inflorescence(11.8),
female flowers/bunch(26.6) and y
recorded in the treatment N,PK, For yi
effect of all the nutrients was found signifi
nut yield increased with the increase of
doses of nitrogen up to 500 g(N,) and th
was a decrease whereas, for phosphot
potash, nut yield /palm/year increased
increase in the levels of P and K (Table 42).

A palm in INM trial at Kahikuchi with N P, e

Mondouri

The number of bunches/palm showed signif
variations due to different levels of n
application. An increase in the dose of N,
K,O increased the bunch product
combination recorded 8.6 bunches/palm§
by P,K,(7.8/palm) as compared to 6.0/p
NI, treatment.

As regards yield, though the response
statistically significant, it was seen that there

Mean 5 Ky
62.2 58.3 67.3
76.1 633 74.8
81.8 60.0 85.0
60.5
81.6
92.0
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easing trend in yield from lower to higher
of N,PK. The combination, MK, recorded
nut yield /palm (98.3/palm) followed by
95.1/palm) as compared with 74.1/palm
N P, treatment (Table 43)

opra yield showed an increasing trend on
yield due to increasing levels of IV, PO, and
Highest level of N, P,O, and K,O recorded
num copra yield. It was seen that maximum
yield of 12.6 kg/palm was recorded under

K, treatment combination.

79.3 87.5 916

81.6 92.6 94.3

78.6 85.7 89.8

773 83.1 88.6

78.3 845 88.7

84.3 89.6 95.1
C.D(P=0.05) : NS

tont Line Demonstrations on Integrated
utrient Management

ee FLDs were laid out on INM in the farmer’s
Ilds at Aliyarnagar, Puliangandi and

Subbegoundanpudur during July 2004. A total
number of 100 trees were marked for each FLD.
Quantity equal to 50 % of the recommended N was
supplied through composted coir pith. Remaining
50 % N and balance quantity of P and K were
applied through urea, super phosphate and muriate
of potash. The manures and fertilizers were applied
in two splits during July and Januanry. The age of
the coconut garden was more than 20 years in all
the three gardens. Initial soil and leaf samples were
collected from all the three fields. The harvest
details are being collected at each harvest.

ble 43 : Yield of COD x WCT hybrid coconut under various nutritional treatments

90.6
98.3

86.1
928

89.3

77.6
0 92.6

80.3

774
87.6
915

Ratnagiri

Three Frontline demonstrations on Integrated
Nutrient Management with the use of
vermicompost as the primary component have
been started.
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Path. 3 : Etiology and epidemiology of Thanjavur/Ganoderma

disease of coconut
(Ambajipeta, Arsikere, Veppankulam)

Ambajipeta
a. Epidemiology of basal stem rot of coconut

Scanning electron microscopy studies on
Ganoderma applanatum and G .lucidum were carried
out in collaboration with Ruska labs, ANGRAU,
Hyderabad and NRC for Oilpalm, Pedavegi,
Andhra Pradesh. PCR for Ganoderma applanatum
and G.lucidum were carried out.

Correlation studies between weather factors and
spread of basal stem rot disease for the period from
January, 2000 to March, 2005 indicated that number
of rainy days, rainfall and relative humidity at 2.22
PM were found to have significant negative
relationship with vertical spread of basal stem rot
disease in coconut (Fig-1).
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Effect of weather factors on vertical spread of basal stem rot
disease on coconut

b. Early detection of basal stem rot disease

i) Sero detection studies: Polyclonal antiserum was
raised against Ganoderma applanatum. Sero
detection of Ganoderma applanatum (Pers.) Pat.,
Ganoderma lucidum (Leys) kant. and their infection
in coconut palm was carried out by simple
serological tests i.c., slide agglutination test and

Glass capillary tube test, the produced
positively reacted (precipitation formal
cultures of G.applanatum and G.lucidum
sap from basal stem rot (BSR) affected coc
root tissues (Table 44). However, th
serological tests failed to detect basal
disease infection in stem tissues of diseast
palm. The indirect form of ELISA was fe
more sensitive in detecting the Ganod
tissues from root, basal portion of stema
m height from basal portion of stem
palm (Table 45).

During the year 2002-03, one year old
seedlings were planted in basal stem
garden. The roots were collected from
by destructive sampling method at
interval and subjected to simple serolo;
and elisa. The results indicated that the t
rot disease infection in coconut seedlin;
be detected before symptom expression:
serological tests (Table 44) as well as by El
45) indicating the non suitability of
techniques in detection of Ganoderma in
coconut before symptom expression.

ii) Early detection by indicator plants:
year 2003-04 among the thirteen plan
screened against basal stem rot disease
red gram plants showed splitting of tt
the crown region. During the year 2004-(
pea was resown again in sick soil to:
consistency of the symptoms of bark
the base. Results indicated that bark
red gram plant at the base was col
plants that are grown in Ganoderma sick s
to isolate the pathogen from diseased
plants and to prove pathogenicity to coc
are in progress.
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Simple serological tests for diagnosing Ganoderma wilt infection in coconut before

tion of symptoms(Ambajipeta, 2004)

sed on 9 observations each; + precipitation (+ve reaction); — no precipitation

ed5: Detection of Ganoderma wilt infection in coconut by indirect form of Elisa before

0.121 - 0.170

s used :antigen = 10"; rabbit antibody 1:500; Enzyme linked anti-rabbit fc¢ specific antibodies produced in goat 1:1000

1Kere

1ong the four methods of inoculation, except in
tem inoculation, the palm number 201, 203
showed bleeding symptom in about 12-15
after inoculation whereas in other methods
ation none of the palms showed bleeding
or gummosis so far. The causal organism
n re-isolated from the infected palm (stem
ted palm) and compared with the original
Hence, pathogenicity of Ganoderma lucidum
stablished in adult coconut palms (Tiptur Tall)
stem inoculation technique.

st inoculation of coconut seedlings with four
s of Ganoderma lucidum isolated from
nt places were inoculated to twelve coconut
ngs of 3 years old (each isolate inoculated to
edlings) in pot culture under controlled
ditions. 15-20 months after inoculation, the
I, 1T and IV infected the single seedling out
hree seedlings inoculated with each isolate,
s, the isolate I could not infect any
. Ganederma lucidum was re-isolated from
Risolate I, Il and IV infected seedlings and
npa ed with the original cuiture.

Veppankulam
I Pathogenicity studies
i. Pathogenicity of Ganoderma lucidum

A pot culture experiment was laid out during May,
2003 to prove the pathogenicity of Ganoderma
Iucidum on coconut seedlings by root split; root bit
and root tie method of inoculations. The inoculum
was multiplied on coconut root bits under in vitro
conditions. The seedlings were inoculated during
June, 2003 with the above methods @ 5 root bits /
seedling. There was no symptom development in
any of the above treatments even after two years
of inoculation.

ii. Standardization of inoculum potential of
Ganoderma Iucidum

A pot culture experiment was laid out during May,
2003 to standardize the inoculum potential of
G.lucidum for pathogenicity on coconut seedlings.
In this experiment also, the inoculum was
multiplied on coconut root bits and they were
inoculated @ 4, 8, 12, 16, 20 and 24 root bits /
seedling as treatments. The inoculation was done
in all the treatments during June, 2003 as per the



treatment schedule by root bit method. There was
no symptom development in any of the above
treatments even after two years of inoculation.

iii. New experiment on pathogenicity

A new pot culture experiment was laid out during
December, 2003 to prove the pathogenicity of
Ganoderma isolates on coconut seedlings through
soil inoculation. Eleven isolates of Ganoderma (CRS
1,CRS 2, CRS 3, CRS 4, CRS 5, TKT 1, TKT 2, VPM
1, PV 1, PV 2 and VRM 1) were mass multiplied
separately on sorghum grains in poly bags (as
mushroom spawn) and they were used for soil
inoculation by mixing it with pot mixture at the
time planting itself @ 300 g / pot.

The results revealed that the seedlings inoculated
with isolate TKT 1 showed wilting symptoms at 45
days after inoculation. The seedlings inoculated
with CRS 1 isolate showed wilting symptoms at
six months after inoculation. The pathogen was
re- isolated from the wilted seedlings. Seedlings
inoculated with the isolate TKT 2 showed
sporophore production at collar region of the
seedlings at 45 days after inoculation. The
sporophore production was also observed in the
seedlings inoculated with the isolates CRS 1, CRS
4and PV 2 at 67 days after inoculation. It indicates
that the isolate TKT 1 is a virulent one.

I1. Early detection of Ganoderma

An experiment was laid out for early diagnosis of
Ganoderma in indicator plants. The basal stem rot
infected ( in BSR sick plot) and healthy coconut
palms were selected at Coconut Research Station,
Veppankulam to conduct the experiment. Four
indicator plants viz., Cajanus cajan (seeds),Sesbania
rostrata (seeds),Leucana leucocephala (seeds),
Glyricidia (cuttings) were planted in the basins of
basal stem rot infected and healthy (apparently
healthy) palms separately.

The same experiment was also conducted under
glasshouse conditions with artificial inoculation of
Ganoderma isolates (TKT 1 and CRS 1). The
inoculum of the isolates were multiplied on
sorghum grains and inoculated at the time of
sowing / planting @ 300 g / pot. Root samples
from both field and pot culture experiments were
collected at monthly intervals. The early diagnosis
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technique viz., Direct Antigen Coating -
Linked Immuno Sorbant Assay (DAC -ELIS
done for the root samples as per the
described by Viswanathan et al.
Observations on the appearance of ¢
symptoms in the indicator plants were al
at regular intervals. The results revealed
sporophore of Ganoderma appeared at |
stem portion of the red gram (Cajanus ca
in the BSR infected tree basin (BSR sick sof
months after sowing. The results o
diagnosis of Ganoderma in indicator plants:
that there was no critical differen
absorbance values of artificially i
indicator plants under glasshouse condil
Glyricidia. Three fold increase in absorb
was observed in Glyricidia inoculak
Ganoderma isolates (TKT 1 and CRS
uninoculated control plants. While u
conditions, more than three fold i
absorbance values were observed in the i
plants grown in BSR infected tree basins (
soil) than the apparently healthy tree basinse
L. leucocephala

I11. Epidemiology and prediction model fi
incidence of BSR

BSR disease intensity and incidence were:
along with weather data at Coconut R
Station, Veppankulam for the year
monthly mean of the variables viz., te
relative humidity, rainfall, soil temper:
30, 60 and 90 cm depths along with
month’s disease data were tak
development of prediction model using
regression (SPSS package). The correla
revealed that previous month’s disease
and relative humidity had positive co
the disease.

IV. Isolation of Ganoderma

Eighteen isolates of Ganoderma were iso
different parts of Tamil Nadu and the ¢
being maintained on Potato Dextrose
medium at culture collection centre o
Research Station, Veppankulam. The cul
sent to Central Plantation Crops Researd
Kasaragod to maintain as a national rep
for further studies.
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Path. 4 : Management of Ganoderma/Thanjavur wilt disease of coconut
(Ambajipeta, Arsikere, Veppankulam)

ml I'"'p'eta

Testing varietal resistance to basal stem rot
pderma) disease

ring July, 2003, sixteen coconut varieties /
ds were planted in basal stem rot sick soil and
continuously monitored for their reaction to
gsal stem rot disease. The results indicated that
itof 5 palms planted, 1-3 palms each in all
ties / hybrids died indicating their
ibility to basal stem rot. During 2004, as
ie Workshop decision, germplasm types(seed
fron Veppankulam reported to be tolerant to
ere obtained and were planted in Ganoderma
ck soil for further studies.

(o

ntegrated management of basal stem rot

anoderma wilt) disease of coconut:

ory studies as well as field studies were
up to establish the efficacy of Pseudomonas
scens, Trichoderma spp in combination with
em cake against the basal stem rot disease.

ning  electron microscopy studies on
nism of action of Trichoderma spp on
rma applanatum and G.lucidum was
led and the results indicated that Trichoderma
led round the hyphae of Ganoderma spp both
 (in the initial stages) and intensely (later
This was followed by frequent adpressions
tichoderma hyphae on the hyphae of both
imoderma spp. Later penetration of Trichoderma
nto the hyphae of test pathogen followed by
cement of its protoplasmic contents was
ed. Finally, lysis of the Ganoderma spp
elium was noticed by the Trichoderma spp,
ved by protuberances of the phialospores of
e bioagent from within the lysed mycelia of

oderma spp.

fro efficacy of Pseudomonas flourescens on
natum and G.lucidum: The fluorescent
lomonas were found to inhibit the growth of
th the species of Ganoderma. Neem cake and
manure supported the growth of
wdomonas flourescens.

Field efficacy of biocontrol agents, Trichoderma
spp and Pfluorescens on BSR of coconut: During
the year 2004, a field experiment was conducted
and the results indicated that among different
treatments , maximum decrease in vertical disease
spread was obtained when T.viride was applied to
the soil @ 50 g talc powder along with 5 kg neem
cake coupled with the root feeding of T.viride
culture filtrate (100% conc) @ 25ml at quarterly
intervals (T,). This was followed by the treatment
where Tviride was applied to soil (50 g) along with
5 kg Neem cake, coupled with root feeding of
T.wiride culture filtrate (100% conc) @ 25 ml at 6
months intervals (T,) and once at a time in an year
(T,) respectively. This was followed by the
treatment where T.viride was applied to the soil
(50g) along with 5 kg neem cake (T,). However, after
T,, root feeding of the culture filtrates of T.viride
(100% conc) @ 25 ml was also proved effective in
checking the vertical spread of the disease when
applied at quarterly (T,), half yearly (T,) and annual
(T,) intervals. On the other hand, neem cake when
applied alone (T, ), restricted the spread of the
disease satisfactorily (44.12 cm). However, soil
application of Pseudomonas fluorescens @ 50 g and
100 g (T, &T,) was not effective in controlling the
spread of the disease. The combined application of
Pfluorescens along with 5 kg neem cake to the soil
(T,,) also did not give additional benefit over sole
application of neem cake (5 g) to the soil (T ),
indicating the ineffectiveness of P.fluorescens in
controlling the BSR disease spread at field level.
However, control palms recorded a disease spread
of 88.32cm.

Arsikere

Management of Basal stem rot (BSR) disease of
coconut

A management trial was laid out in five locations
in farmer’s gardens including ARS, Arsikere as one
of the replications during April, 2000. The
treatments viz ., T1(Tridemorph 2%), T2 (T, + NC),
T3( NC+Tv), T4(Hexaconazole 1%), T5 (T4+ NC) ,
T6 (T5+Tv), T7 (Pf)and T8 (Control ) were being

.



imposed from April, 2000 under irrigated as well
as rainfed coconut gardens. Among the eight
treatments, the disease progress was less in palms
receiving Hexaconazole (1%) root feeding at
quarterly intervals along with soil application of
neem cake (@5 kg /palm/year) + Trichoderma viride
(@ 50g/palm/half yearly) in all the gardens.

The severity of the disease substantially increased
in rainfed coconut gardens compared to irrigated
coconut gardens in certain treatments.
Nevertheless, the progression of the disease in
control treatments is of higher proportion and few
palms died especially under rainfed coconut
gardens. In all the gardens, the disease intensity was
lesser in treated palms compared to control.
However, there was an increase in disease index
values both in treated and untreated palms over
the initial values.

Significantly, the lower disease index recorded in
the treatment T, was an indication that the palms
responded more to this treatment compared to
other treatments in irrigated as well as rainfed
coconut garden. The next best treatment was found
to be T, followed by treatment T,. The progress of
the disease was significantly less in treatment T,
(with an increase of 15.71 disease index over initial)
whereas, in the case of control, the progress in
disease was significantly higher (an increase of
41.72 disease index over initial).

The combined application of Hexaconazole (1%)
root feeding and soil application of neem cake (@5
kg/palm/year) + Trichoderma viride (@ 50gm/
palm/half yearly) was effective in the management
of basal stem rot of coconut, which recorded a lesser
disease index of 37.31 compared to 62.82 in control.
The results also revealed that the combined
treatments gave significantly higher  nut yield (
87.17 nuts/palm/year during 2004 -05 and 77.95
nuts/palm as cumulative mean yield from 2000 -
2005 respectively) when compared to control (51
mean nut yield /palm during 2004-05 and
cumulative mean nut yield of 55.2 nuts /palm from
2000 - 2005 respectively) and other treatments.

Veppankulam
I. Varietal screening

Ten coconut genotypes were tested for their reaction
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to basal stem rot (BSR) disease of coconul
planting them in BSR sick soil at Thamb

village of Thanjavur district. This experimen

laid out during August, 1989.

Among the ten coconut genotypes, ECT X[
tolerant ECT registered a higher rate of
(61.1 per cent) as compared to other genol
BSR sick soil. ECT recorded 40 per cents
In ECT X BSR tolerant ECT hybrid, out
surviving palms, only one palm was fou
infected with BSR disease with a per centint
of 9.1, while in ECT, out of four surviving
two palms were found to be infected
disease with a per cent infection of 50. Tl
disease index was also low in ECT X BSR tol
ECT (35.86) as compared to ECT (46.23).
revealed that the hybrid, ECT X BSR to
recorded a higher mean nut yield of 74 nuts /§
during 2003- 04, which also recorded a hig
cumulative mean nut yield of 125.67 m ts /1
when compared to other genotypes.

Biochemical analysis

Calorimetric analysis of total phenol, peroxi
and polyphenol oxidase activities

Total phenol content and activities of perox
and polyphenol oxidase in root tissues of
genotypes were analysed calorin
Peroxidase activity was determined acco
Hammerschmidt et al. (1982) and the |
oxidase activity was determined as per }
al. (1965). The total phenol content was &
by the procedure of Swain and Hillis (19
results are presented in Table 46.

The results revealed that the hybrid, E
tolerant ECT had a higher content of t
when compared to other genotypes. Simi
activities of peroxidase and polyphenol
were also more in the hybrid ECT X BSR
ECT when compared to other genotypes
soil, which may be responsible for toler

Isozyme analysis of peroxidase

To study the expression pattern of dif
isoforms of peroxidase in different g
activity gel electrophoresis was carrie
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: Total phenol, peroxidase and polyphenol
ctivities in coconut genotypes
7pa ulam, 2004)

Polyphenol
min'g!
124 0432 0218
143 0508 0292
9.1 0392 0199
128 0451 0.263
114 0404 0.206
126 0456 0242
15.1 0478 0311
162 0589 0398

zyme analysis of peroxidase in BSR resistant
notype (ECT X BSR tolerant ECT) and susceptible
ype (ECT) revealed that an isoform PO2 was
ed in both resistant and susceptible
es. But PO2 was intensified in the resistont
notype. The isoform PO1 was present only in
e resistant genotype (Plate).

' -'?'_.'.:!. ance of BSR tolerant materials

ld experiments were laid out in BSR sick soil at
p different locations viz, Melasambalur and
xonut Research Station, Veppankulam to test
the performance of BSR tolerant materials
* the recommendation of the XVIth biennial
shop. Seedlings raised from the selfed
uts of BSR tolerant mother palms were
ed in BSR sick soil along with the tall varieties
ring August, 2004.

II. Management of basal stem rot disease of
coconut

A field experiment was laid out during November,
2000 on the management of basal stem rot disease
of coconut at Thambikkottai village with eight
treatments. In this experiment, the following two
treatments were also included during December,
2003 as per the suggestions of XVI Biennial
workshop:

1. Hexaconazole 1% root feeding @ 100 ml /
palm + neem cake @ 5 kg / palm +
Tharzianum @ 50 g / palm and

2. Twiride + Pfluorescens @ 50 g each + neem
cake @5 kg / palm

Among the ten treatments, the progress of the
disease was significantly less in the treatment
Hexaconazole 1% root feeding @ 100 ml / palm +
neem cake @ 5 kg / palm + T. harzianum @ 50g /
palm with an increase of 9.30 disease index over
initial, which was at par with Tridemorph 2% root
feeding @ 100 ml / palm + neem cake @ 5 kg /
palm treatment with an increase of 10.25 disease
index over initial. In case of control, the progress in
disease severity was significantly high with an
increase of 64.05 disease index over initial. The
palms treated with P.fluorescens @ 50 g / palm
recorded significantly higher mean nut yield of 66.3
nuts / palm, followed by Tridemorph 2% root
feeding + neem cake @ 5 kg / palm (56.7 nuts /
palm).

&—F01
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1- ECT (Susceptible) infected
with BSR

2- ECT (Susceptible) - Healthy

3- ECT X BSR rolerant ECT
(Resistant} infected with BSR

4- ECT X BSR toleren, ECT
* (Resistant) - Healthy

1 2 3 4

Induction of peroxidase isoforms in BSR resistant and
susceptible genotypes of coconut (Veppankulam)



Path. 5 : Preventing spread of root(wilt) disease in Tamil Nadu
(Aliyarnagar)

Survey was conducted to assess the extent of
spread and intensity of root (wilt) disease of
coconut in nine villages in Coimbatore district and
four villages in Theni district.

From the survey conducted in Cumbum block of
Theni district, severe to very severe root (wilt)
disease incidence was observed in Cumbum block.
The disease incidence ranged from 22.2 to 30.9%.
Advanced symptoms of root (wilt) disease was
noticed in Gudalur and Surilipatti villages of
Cumbum block. Mid-whorl yellowing was noticed
in several gardens. Leaf rot disease symptom was
also observed in several palms. In Pollachi-Kerala
borders of Coimbatore District, root (wilt) disease
incidence was not noticed in any of the 10 villages

Path. 7 : Biocontrol of budrot and stem bleeding disease of coconut
(Ambajipeta)

A. Biocontrol of budrot disease of coconut

The bud rot pathogen Phytophthora palmivora was
isolated from diseased palm. Antagonists viz.,
T.viride, T.harzianum, Thamatum and Pfluorescens
were isolated from coconut gardens. in vitro
antagonistic studies revealed that an inhibition of
test pathogen to an extent of 75 to 82% was recorded
by the Trichoderma spp with maximum inhibition
from T.wiride (82.03%) and with an inhibition of
68.38% by P.fluorescens(Table 47). All the three

Table 47 : In vitro antagonism of native
Trichoderma & Pfluorescens on Ppalmivora
(Ambajipeta, 2004)

Trichoderma viride 82.03°
Tharzianum 71.87¢
T hamatum 75390
P fluorescens 68.38¢

“ Values represent the means of 6 replicates. Numbers in each
coluinn followed by the same letter are not significantly
different
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surveyed. Only two palms in Meena
area of Coimbatore District were suspected
(wilt) disease. The suspected samples#
subjected to serological testing.

S ;:\5 . e 7
Root (wilt) incidence in Cumbum valley in

Trichoderma spp were found to produce sps
volatile and non-volatile metabolites ag
Ppalmivora under in vitro conditions (Tab

b. Biocontrol of stem bleeding disease of coet

The stem bleeding pathogen, Thielaviopsis pi
was isolated from diseased palm. Antagg
T.viride, Tharzianum, Thamatum and Pflu
were isolated from coconut gardens.

Antagonistic effect of Trichoderma
Pseudomonas fluorescens on Thiel
paradoxa: Pseudomonas fluorescens and Tr
spp viz., Trichoderma viride, T.harziay
T.hamatum were found to inhibit the:
growth of T.paradoxa under in vitro condib
the inhibition percentage of 68.32, 69.
66.13 respectively (Table 49).

Effect of volatile and non-volatile me
Trichoderma spp on T.paradoxa: In
metabolites, the mycelial growth of the |
was suppressed when exposed to 25
cultures of Thamatum & T.harzianum w
inhibition of 70.96 and 75.86 respecti
Trichoderma viride could not inhibit. No
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palmivora (Ambajipeta, 2004)

16.25" 25.00¢
16.00" 26.25"
18.00r 27.00¢

le 49 : Efficacy of Trichoderma spp and
escens in checking radial growth of
oxa under in vitro conditions(Ambajipeta,

esent the means of 6 replicates. Numbers in each
ed by the different letter are significantly different.

Liil_l‘_..‘ =

s 0 0

Effect of volatile and non-volatile metabolites of Trichoderma against T.paradoxa (Ambajipeta, 2004)

70.96*
75.86

In vitro evaluation of Trichoderma for production of volatile and non-volatile imetabolites

56.15" 832" 2356 4928 52.00°
58.00° 6.86°  20.000 4800  49.00"
54.00¢ 12.36*  3525¢ 50.25° 51.00"

esent the means of 6 replicates. Numbers in each column followed by the same letter are not significantly different.

Trichoderma spp were effective at 0 & 15 days of
their exposure.

In non-volatile metabolites, considerable inhibition
on mycelial growth of T.paradoxa was noticed with
three spp of Trichoderma only at 100% concentration
with maximum inhibition up to 76.67 by T.hamatum
(Table 50).

23.80°

19.05 333" 4556"
380"  1256°  2000° 2333 4667°
21.11°  31.11° 3778  4111° 7667a

nt the means of 3 replicates. Numbers in each column followed by the same letter are not significantly different.



Path. 8 : Survey and surveillance on diseases of coconut(Budrot,Stem

bleeding and Ganoderma wilt)
(Aliyarnagar, Ambajipeta, Arsikere, Veppankulam)

Aliyarnagar

Survey on the occurrence of bud rot, stem bleeding,
basal stem rot and leaf blight diseases was
conducted in 10 villages of Coimbatore, two
villages of Erode and three villages of Theni
Districts of Tamilnadu. Leaf blight disease was
found to be the major problem in Coimbatore
District. The leaf blight disease incidence ranged
from 7.7 to 28.6%. Stem bleeding disease was found
to be 6% in the village Valanthayamaram,
Coimbatore District. Maximum bud rot disease

incidence of 4% was observed in the village
Pethanaickanur of Coimbatore District.

Ambajipeta

During the year 2004, survey conducted in various
coconut gardens in different mandals of East
Godavari, West Godavari, Srikakulam and
Visakhapatnam districts indicated that basal stem
rot disease, bud rot and stem bleeding disease
commonly occurred in all the surveyed gardens.
Survey indicated that mean per cent incidence of
basal stem rot, bud rot and stem bleeding diseases
on coconut recorded up to 20.7, 6.3 & 25.0
respectively in Andhra Pradesh. However, no
tatipaka disease incidence was noted in the
surveyed areas.

Arsikere

Survey has been undertaken in different villages
of coconut gardens in Hassan and Chikkamagalur
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districts during July- August, 2004 and
were recorded on the incidence of ma
(basal stem rot, stem bleeding and bud rol
coconut on 100 palms in each of the garden s

The survey revealed that the basal
incidence varied from 3 to 17% in Hassar
and from 3 to 14% in Chikkamagalur d
Maximum incidence of the disease was
in Arsikere taluk with a mean of 11.60%
by Channarayanapatna taluk (7.80%),
taluk (6.60%), Belur taluk (6.0%) and Has
(3.80%) respectively. In chikkamagalur di
maximum incidence of the disease was
in Kadur taluk with a mean of 8.80% fo
Tarikere taluk (8.0%) and Chikkamaga
(4.40%) respectively.

The incidence of the stem bleeding
coconut varied from 0 to 8 % in Hassan
it was from 1 to 16% in Chikkamagalur
maximum incidence of the disease was
in Arsikere taluk with a mean of 7.0% foll
Channarayanapatna taluk (6.0%), Arkal
(4.80%), Belur taluk (3.40%) and Hast
(2.0%) respectively.Among the three
surveyed for the incidence of stem blee
in Chikkamagalur district, the maximum
was recorded in Kadur taluk with a mean
followed by Tarikere taluk (540
Chikkamagalur taluk (2.40%) respective

Similarly, the incidence of bud rot d
coconut was also recorded in differe
gardens of Hassan and Chikkamagalur d
during the survey. The incidence of th
varied from 0 to 5% in Hassan district and it
from 0 to 3% in Chikkamagalur district. M
incidence of the disease was record
Channarayanapatna taluk with a mean
followed by Arkalgod taluk (1.60%), Has
(1.40%), Arsikere taluk (1.40%) and B
(0.80%) respectively.In Chikkamagalur
maximum incidence of the disease was
in Kadur taluk with a mean of 1.60% fo
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kere taluk (1.0%) and Chikkamagalur taluk
! ectively.

was conducted during September -
1, 2004 in different villages of Thanjavur,
am and Thiruvarur districts of Tamil
 assess the incidence of bud rot, stem
and basal stem rot disease of coconut. A
of 1432 palms were observed in these three

ey revealed that the incidence of basal stem
of coconut was maximum in Thanjavur
vith a mean incidence of 4.51 per cent
by Thiruvarur (0.73 per cent) and
nam districts (0.35). The bud rot
as maximum in Thiruvarur district with
ncidence of 0.48 per cent followed by
am (0.03 per cent) and there was no
ofbud rot in Thanjavur district. Similarly
incidence of stem bleeding in any of

line Demonstrations on Management of
e in coconut

ontline Demonstrations on the management
'isease in coconut were initiated at
eta, Arsikere and Veppankulam Centres.
wlogy Package includes:

Digging of isolation trench

ot feeding of Tridemorph @ 2 ml in 100
 water at quarterly interval (three times)

application of talk formulation of 50 g
choderma viride + 5 kg neem cake/palm/
(T.viride cfu 240 x 10° g of talc powder)

lizer schedule as per the regional
commendation

n manuring in basin + green leaf
aring @ 25 kg/palm

irrigation — Flood irrigation to be

avoided

Injury to root should be avoided

o

h. If bark beetle incidence is noticed, swabbing
of sevin @3 g/It.

Ambajipeta

Two front line demonstrations on coconut BSR-IDM
package were conducted - one each at Gannavaram
and Appanapalli villages of East Godavari district,
Andhra Pradesh. The vertical and horizontal spread
of the disease in FLD plots as well as in Farmers’
practice were being recorded. [Prepared
audiovisual CD on BSR-IDM package (in Telugu)
and created awareness among coconut growers on
management of BSR in coconut.

Arsikere

FLD for the management of basal stem rot disease
of coconut was laid out in two locations
(Karagunda and Undiganalu villages) during
October 2004. Different treatments were imposed
and the observations were recorded on the
horizontal and vertical spread of the disease.

Veppankulam

Two front line demonstrations were laid out on the
management of basal stem rot disease of coconut
in farmers’ fields at Veerakuruchi and Kallikkadu
locations.

Observations were taken on the disease index,
recovery of palms and horizontal spread of the
disease. The results revealed that the disease
progress was less in FLD package treated blocks
with a marginal increase of 2.92 in disease index
over initial when compared to control (Farmer’s
practice) blocks with an increase of 5.66 in disease
index over initial. In the FLD package treated block,
8.3 per cent of the BSR infected palms recovered
from the disease. Similarly, there was no horizontal
spread in the FLD treated block as against 3.33 per
cent in the control block.



COCONUT

Ent. 3: Survey and monitoring of pest problems in coconut
(Aliyarnagar, Ambajipeta, Ratnagiri)

Aliyarnagar

An intensive periodical survey was carried out on
the infestation of four major coconut pests viz.,
rhinoceros beetle, black headed caterpillar, red
palm weevil and eriophyid mite and other
emerging pests in selected coconut gardens in 20
districts in Tamil Nadu. The percent incidence of
four major pests and their intensities were recorded
in five randomly selected blocks of each district
comprising five revenue villages in each block.

a. Black headed caterpillar

In Erode district, Arachalur block has shown the
highest per cent infestation of black headed
caterpillar upto 88.14 with high intensity of leaf
damage followed by Echikadu (75.00),
Amaravathypalayam (72.00) Avalpoonthurai
(68.57).Other taluks viz., Dharapuram, Kangeyam
and Perundurai have shown lower level of
incidence only. Similarly, in Salem district,
Sithanery of Salem taluk has recorded the highest
per cent infestation upto 90.00 with high intensity
of leaf damage followed by Poolavari
(87.00),Uthamacholapuram (78.00) and
Veerapandy (56.30).Other areas in Salem district
did not have the incidence of pest. In Namakkal
district, Kulathur has shown 30.00 per cent
infestation with heavy leaf damage followed by
Olapalayam (12.00) ad Palapatty (10.00). In
Coimbatore district, there was no occurrence of
black headed caterpillar population in coconut
palms.

b. Redpalm weevil

In Erode district, the red palm weevil infestation
was found to be less than 5.00 per cent only in all
the four taluks surveyed. In Salem district, the red
palm weevil infestation was observed little high
(7.00%) in Sithanery of Salem Taluk, followed by

1.3.2 Crop Protection - Pests

Attur Taluk(5.00%) and Mettur Taluk (4.00%).C
areas have shown less than 3.00 per cent
Namakkal distict. Mohanur block has recor
infestation of red palm weevil upto 2
followed by Panamarathapatty
Olapalayam 14.00% and Palapatty
Coimbatore district, Anaimalai block has
per cent infestation of red palm weevil
followed by Pollachi South 6.00% and Udum
5.00%.

¢. Rhinoceros beetle

In Erode district, the maximum per cent
of rhinoceros beetle was observed upto 12.0
multiple cut intensity of damage fo
Arachalur 8%, Kadumaudi 7% and P
taluk. 7.00%. In Salem district, Mettur
recorded the highest per cent infesta
11.00% followed by Pallipalayam tal
Sankakiri taluk. 9.00%, Sinna Salem tz
In Namakal district, Panamarathapal
Palapatty blocks recorded per centin
5.00 % followed by other blocks. In
district, both Pollachi-South block and
blocks have shown 9.00 per cent ea
infestation of rhinoceros beetle. Other
Udumalpet, Tiruppur and Coimbatore
less than 5.00 percent infestation only.

d. Eriophyid mite

The eriophyid mite infestation invarial
higher proportion in all the four distric
from 70% to 85% in Erode district, 75%
Salem district, 68% to 96% in Namakal
to 88 % in Coimbatore district. The
damage was expressed in terms of dam
grade upto 5.00 with almost 80-90% nut

Survelliance for new emerging pests

* Occurrence of coconut button borer G
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omma was recorded in Narikalpathy village of
Annamalai block of Pollachi taluk.

Coconut skipper Gangara thyirsis and leaf eating
caterpillar Turnaca acuta were noticed in traces
Jevel in Namakal and Karur districts
respectively.

Ambajipeta

Periodical survey for monitoring of eriophyid mite
other pests was continued in East Godavari,
‘Godavari, Visakhapatnam and Srikakulam

\ fotal of 64 villages in East Godavari, 20 villages
pWest Godavari and 5 villages in Srikakulam and
illages of Visakhapatnam districts were
eyed and data were collected on the incidence
ifferent pests from 2 to 5 randomly selected
s in each village. The observations revealed
, an out break of coconut black headed
rpillar occurred in two villages in East Godavari
11 villages in West Godavari districts and
ed incidence of red palm weevil was also
worded especially in East Godavari Dist. The
ce of rhinoceros beetle was observed in all
fe areas surveyed at low to medium intensities.
leaf eating caterpillar was observed feeding
onut leaves as well as inter crop i.e., banana
ing February month in most of the villages in
Godavari district. All the palms / plants in a
were found to have infestation.

e symptoms of new leaf eating caterpillar on coconut

observed that, grade index of mite damage
es to be in mild condition since 2002. Size
he nut improved considerably and yields were
d during the year 2004. Further
vations made during 2004 revealed a
on in mite population to an extent of 53.7
greent (Table 51) when compared to that of 2001.

Table 51 : Eriophyid mite incidence in Andhra
Pradesh (Ambajipeta, 2004)

2000 2001 2002 2003 2004

Average 208 272 189 128 126
mite popu- (30.5) (529) (53.7)
lation/

4mm? area

Scale of

mite damage IV~ III il I I

(Figures in parentheses are per cent decrease over 2001)
Ratnagiri
a. Survey of eriophyid mite in Konkan region

To record the intensity of infestation of eriophyid
mite in Konkan region, a survey was carried out in
Raigad, Thane, Ratnagiri and Sindhudurg Districts.
Two gardens in each village and two villages in each
taluk were selected for recording the incidence of
the coconut eriophyid mite. Intensity of incidence
was recorded with 1-5 grade index. Also number
of nuts damaged were recorded to work out per
cent nut damage and the results are presented in
Table 52.

To create awareness about the pest among farmers,
12 farmers’ rallies, Five TV programmes (ETV,
ZEETV, STV, KTV, NDTV,) one radio programme,
78 farm visits, 56 on farm demonstrations and
number of telephonic advices on management of
coconut eriophyid mite were undertaken.

b. Survey and monitoring of other pest problems
of coconut

To record the intensity of infestation of other
coconut pests in Konkan region, a survey was
carried out in Raigad, Thane, Ratnagiri and
Sindhudurg districts. Two gardens in each village
and two villages in each taluk were selected for
recording the incidence. Intensity of incidence was
recorded. Data revealed that the infestation of
rhinoceros beetle was recorded in almost all the four
districts of the region. The infestation of red paim
weevil was more in Rajapur taluk of the Ratnagiri
district. The infestation level of black headed
caterpillar was highest in Thane district.



Table 52 : Infestation of eriophyid mite in Konkan region(Ratnagiri, 2004)

Sl. Name

No.  of district April
2003

1 Thane 29.10

2 Raigad 3.66

3 Ratnagiri 0.009

4 Sindhudurg 4.90

Ent. 5 : Management of eriophyid mite in coconut gardens
(Ambajipeta, Ratnagiri)

Ambajipeta

Recommended package for the management of
coconut eriophyid mite was implemented in three
coconut gardens and observations were recorded
as per schedule. The strategies adopted are :.

1) IPM strategies

A) Adoption of phytosanitary measures in coconut
gardens.

B) Root feeding of Azadirachtin1 % @ 10 ml + 10
ml of water

11] Palm Health Care

a) Application of 1.0 kg N, 0.5 kg ’,0, and 1.0 kg
K,O in three split doses i.e. June, October,
February.

b) Application of neem cake 10 kg / palm in two
split doses.

¢) Recycling of biomass generated within the
coconut system by vermicompost method.

d) Recommended level of irrigation during the
summer months.

e) Soil moisture conservation by the following
methods.

i)  Burial of coconut husk in the basin.
i1) Mulching the basins with coconut leaves.

The pre treatment data indicated mild damage
index in younger nuts whereas nuts which were
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Percent infestation

June April Sept-Oct
2003 2004 2004
46.32 65.86 -
18.91 1.90 0.56
15.37 3.33 4.36

= 34.09 18.42

more than 5 months old were in severe sca
months after the imposition of treatme
scale index in the young nuts and severe
in the nuts of more than 5 mont
continued both in root feeding as well &
treatments. Similar observation was
months after imposition of treat
Whereas, in the control palms, damage
younger nuts increased from mild sca
scale. Severe scale was continued in the
more than 5 months old.

Ratnagiri

A field trial with 8 treatments and 5 re
was laid out in RBD in a farmer’s fi
control measure against the pest at Ra

Month wise percent eriophyid mite infest
revealed that the treatment, root feeding
50000ppm @ 7.5 ml + 7.5 ml of wat
applications which recorded 6.73 per.
eriophyid mite infestation was the
The other treatments were also at par wit
were significantly better than control.

Similarly, monthwise eriophyid
indicated that the treatment Ecotin 5
7.5 ml + 7.5 ml of water in three ap
recorded 8.44 mites /mm?*area of th
was the best treatment. Other treatm:
at par with this and were significantl
control.

To validate the recommended pac
integrated management of eriophyid
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asstarted with 100 palms each for treatment and
itrol in a farmers’ field at Malvan village of
idurg district in 2005

re-treatment observations were recorded before

giving root feeding treatment. The root feeding was
given twice i.e. in the month of February 2005 and
May 2005. Post treatment observations were also
recorded. Simultaneous observations were also
made on control plot .

Ent. 6 : Integrated management of red palm weevil in coconut
(Aliyarnagar, Ambajipeta, Ratnagiri)

'»' 12 gal'
LSurveillance of red palm weevil in Tamil Nadu

nintensive survey work has been undertaken on
ie level of infestation of redpalm weevil, in
glected coconut gardens in twenty districts in
amil Nadu. It was observed that among 20
stricts surveyed, Pudukottai district has shown

he highest per cent infestation of red palm weevil
6.76 followed by other districts viz., Thanjavur

. Identification of hot spot areas of redpalm
weevil in Tamil Nadu:

spot areas of red palm weevil in 20 districts of
Nadu were identified based on the percent
ation of red palm weevil on coconut palms.
most of the districts , the red palm weevil
festation was found to be less than 7 per cent only.
ver, in Coimbatore district, Pethanaickanur
ge of Anaimalai block has recorded
ificantly higher per cent infestation of red palm
eevil upto 36 %.

Villupuram district, Vallam block has recorded
the maximum % infestation of redpalm weevil upto

“

40.00, followed by Melamalayanur (24.30), Gingee
(12.60%).

IPM on red palm weevil

A total of three on farm trials on management of
red palm weevil were laid out at Pathanaickanur,
Nallur and Kaniyur.

(a) Chemical control trial for the management
of red palm weevil in coconut

The following chemical treatments were imposed
with 12 replications in CRD design.

T1 - Root feeding of Carbosulfan @10ml +10ml
water

T2 - Root feeding of Azardiractin F5% WSC
@10m! +10ml

T3 - Root feeding of Monocrotophos @10ml
+10ml water as standard check

T4 - Control

Before the application of chemicals, pre treatment
observations viz., total no of palms damaged by red
weevil, no of palms dead, no of palms which need
curative treatments and per cent incidence of red

palm weevil were recorded in three locations
(Table 53).

lable 53: Pre treatment observations in the on farm trials for red palm weevil management

Aliyarnagar, 2004)

> of the Total Total Number Number  Number of %
number  number  of palms  of palms palms needing Incidence
of palms  of young  damaged dead curative
palms by pest treatment
anur 920 375 135 45 90 36.00
1100 520 55 8 47 10.57
980 450 75 25 50 16.67




(b) Studies on efficacy of pheromones on red
palm weevil in coconut

The following two treatments of pheromone traps
were installed in three locations
Pethanaickanur, Nallur and Kaniyur.

viz.,

T1 - Chemical pheromone lure (Chemtica) -
Ferrolure

T2 - CPCRI Pheromone lure

No. of replications : 12 (traps).

Sugarcane molasses @2.5 litres per trap was used
as food lure along with yeast 5gm + Furadon 2g.
Food attractants were changed once in 15 days.
Pheromone lures were tested for 6 months.
Periodical observations on trapping of adult red
palm weevils in each pheromone trap were
recorded at regular intervals (fortnightly) (Table 54).

Table 54: Efficacy of pheromone lure for red palm
weevil Management (from 1.10.04 to 31.03.05)-
Aliyarnagar, 2004

Sl. Location Cumulative  Cumulative
No. no.of red no. of red
weevil weevil
trapped in trapped in
Ferrolure CPCRI lure
1. Pethanaikanur 235 197
2. Nallur 126 117
3 Kaniyur 53 34
Ambajipeta

i) Survey for hotspot areas of red weevil in
coconut growing areas of the AP

Among the different villages surveyed in East
Godavari, West Godavari and Visakhapatnam
districts, the highest per cent of partial damage by
red palm weevil was recorded in the village
Pedapudi (27.8%) followed by Avidi (26.0%), where
as highest incidence of dead palms was noticed in
the village Mosalapalli (27.8%) followed by Avidi
(11.5%) in East Godavari district.

ii) Chemical control trial for the management of
red weevil in coconut

Among the three pesticides tested (through root

AICRP on Palms Annual Report 2004

feeding against red palm weevil), root feeding
Monocrotophos @ 10 ml + 10 ml water was fotn
to be the best treatment with 100% recovery
infested palms followed by Azadirachtin 5% with
80.0% recovery .

In the treatment carbosulfan@ 10 ml + 10 ml waté
post treatment data revealed that, out of 9 pa
palms recovered and 4 palms were found tobede
there by increasing the total number of dead:
to 13. Similarly in treatment Azadiractin 5%
@ 10 ml + 10 ml water also, out of 15 partia
damaged palms, 11.67 palms recovered and fd
number of dead palms increased to 55.33 wh

in the treatment Monocrotophos @ 10 ml +1
water, even though partially damaged

increased from 85 to 90.33, there was no in
dead palms which indicates the effectivity
treatment in preventing the death of palms.

In control garden, an increase in both dam
death of the palms was recorded i.., of 7673
13.00 palms respectively.

iii. Studies on efficacy of pheromones on
weevil in coconut

Studies on pheromone catches of red palmw
revealed that, though not significantly, the €
Tica lure caught more number of weevils
trap) when compared to that of CPCRI 1
trap) in a period of 6 weeks with an avera
of 4.67 weevils/trap/week. Number of
trapped /week was also more in Chem Tic
the respective weeks when compared to
CPCRI lure. Maximum number of weev
trapped in the 5" & 6" week after estab
case of Chem Tica where as with CPCRI

Studles on efficacy of pheromones on red weevil
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inthe 5" week. In case of Chem Tica, more number
of female weevils were trapped (1:1.35) when
ompared to that of CPCRI lure.

Ratnagiri

)Survey of red palm weevil to identify hotspots
onut growing areas

ey on the incidence of red palm weevil
chophorrus ferrugineus was conducted in all the
istricts of the Konkan region to identify hot
areas. The infestation of red palm weevil was
d as dead palms and newly infested palms
g last five years. Benagi village of the Rajapur
was identified as hot spot area for conducting
urther trials.

B) Evaluation of different chemicals / botanicals
o the control of red palm weevil of the coconut

0 find out effective chemical / botanical for the
itrol of red palm weevil, a trial with 6 treatments
d 12 replications was started in a farmer’s field.
e root feeding of the treatments were given in
ie month of January 2005.Before root feeding
ent, pre-treatment details were recorded. The
ts are :

T, - Root feeding of azadirachtin 5 % @ 10 ml +
10 ml water

:-.Root feeding of azadirachtin 5 % @ 15 ml +
15 ml water

I, - Root feeding of carbosulfan @ 10 ml + 10
~ ml water

T, - Root feeding of endosulfan 35 EC @ 10 ml
+ 10 ml water

T, - Root feeding of monocrotophos 36 FC @
10 ml + 10 ml water

T, - Control.

Re-infestation of the red palm weevil is being
observed at monthly interval. The observations are
in progress.

C. Evaluation of different pheromones on red
palm weevil in coconut

To find an effective pheromone for red palm weevil,
an experiment was started in 2004 in a farmer s field
with 3 treatments and 12 replications in a RBD.
Treatments were:

T, - Ferrolure * [ Lure from Chemm Tica ]
T, - ISCA lure [ Lure from Booklands Exports |
T, - CPCRI lure

In each pheromone trap, food lure containing
coconut logs + Yeast 25g + Furadan 2g in one litre
of water was kept. Food lure was changed once in
7 days. Assessment of red palm weevil infestation
in the experimental area was done before imposing
the treatment. Number of red palm weevils
attracted in each pheromone trap was counted to
assess the efficacy of lure. The observations would
be recorded upto six months.The lingering effect
of the pheromone lure will be monitored during
experimental period. The observations are in
progress.

Front line Demonstrations
(Aliyarnagar, Ambajipeta, Ratnagiri)

anagement of rhinoceros beetle
Iyarnagar

¢ Frontline Demonstration Trial on the

ent of Coconut Rhinoceros Beetle” was
during September 2004 in coconut garden
udur village of Pollachi taluk in Coimbatore
IPM treatments viz., application of green
scardine fungus in the manure pits, setting up

of Aggregation pheromone viz., Rhinolure (5 traps/
10 ha), release of artificially Baculovirus inoculated
adult rhinoceros beetle @ 15h/ha, placement of
perforated sachets containing neem seed kernel
powder @ 2 sachets/per palm were imposed.
Before imposing the treatments, pre treatment
observations viz., total number of palm, number
of palms showing leaf damage, spindle damage,
spathe damage, percent infestation by rhinoceros



beetle, % of spathe and spindle damage were
recorded. The experimental trial is in progress.

Ratnagiri

Demonstrations are in progress at Ratnagiri and
Thane districts with all the recommended IPM
package .

Management of leaf eating caterpillar
Aliyarnagar

The FLD trial on the “Management of coconut
black headed caterpillar”was initiated during May
— June 2004 in coconut gardens (10 ha area) at
Manakadavu village of Dharapuram taluk in Erode
district. The viable [PM treatments viz., root feeding
of monocrotophos @ 10 ml + 10 ml water to all the
palms in experimental area (for only once), 28 days
after chemical treatment, augmentative release of
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two larval parasitoids viz., Braconid, B
brevicornis, Bethylid Goniozus nephantidis and
parasitoid chalcid, Brachymeria nosatoi @ 20
palm was made. Release of larval and p
parasitoids was made for six times at mont
intervals.

Recording pre treatment and post trea
observations on total number of palms, numb
palms damaged by black headed caterpill
cent incidence, estimated pest population /
(before and after treatments), reduction in
population, population build up of parasitoidsa
in progress.

Ratnagiri

Demonstrations are in progress at Ratnagir
Thane districts with the recommended IP
package.



OIL PALM

kshop on AICRIP (Palms), a new trial was
ated in a farmers’ holding with 10 hybrids
mising combinations) obtained from NRC for
Dil Palm Research Centre, Palode. They were sown
ly bags on 14.10.2004. Observations on growth
racters were recorded. The mean growth
parameters revealed that the seedling height was
higher (38 . 4 cm) in 21 x 214 hybrid followed by 25
66 and 28 x 368 hybrids recording 37.6 cm of
eedling height. Pertinent to number of leaves, it
vas more (6.6) in 28 x 368 followed by 25 x 66, 131

gavathy, 2004)

2.1 Crop Improvement

Gen. 8 : Studies on comparative performance of different hybrid

combinations of oil palm
(Aduthurai, Gangavathy, Mulde, Vijayarai)

of leaves. There was no mortality of seedlings and
there was 100% survival among the hybrids except
in two hybrids (25 x 66 and 350 x 66) where one
seedling in each died.

Gangavathy

The experiment was laid out with 11 tenera
hybrids(supplied from Palode) in 1992 in a RBD
with three replications. The data on yield
contributing characters and yield are presented in
Table 55. The differences between hybrids were
found significant for number of bunches/palm,
mean bunch weight, FFB yield (2003-04) and
cumulative FFB yield (1998-99 to 2003-04).

Table 55: Yield performance of different hybrid combinations of oil palm

Bunches/palm Mean bunch FFB yield Cumulative FFB
wt (kg) (t/ha) yield (t/ha)1998-
99 to 2003-04

4.89 8.62 597 28.81
497 9.34 5.88 26.87
5.14 7.84 5.69 28.23
4.67 7.75 5.16 34.64
1.07 12.81 1.95 26.32
9D x 291 P 478 9.28 6.23 4127
15D x 291 P 375 8.51 441 33.14
124 D x 266 P 428 7.98 4.90 28.84
28D x 291 P 2.08 11.88 492 2929
Dx98 P 4.74 7.80 5.06 38.50
0D x98 P 3.78 7.33 4.08 28.11
0.42 0.68 0.54 1.97
123 2.72 1.59 5.82




Mulde

The experiment was laid out with 11 tenera hybrids
in 1991 in a RBD with three replications. The data
on yield attributes were recorded and are presented
in Table 56.

The data indicated that the hybrids did not show
significant difference for yield attributes and yield.
However, hybrid combination 18 D X 32 P recorded
maximum FFB yield of 121.61 kg/palm/year (17.39
t/ha) while combination 115 D X 291 P recorded
maximum bunch weight i.e. 22.16 kg/bunch.
Maximum number of bunches was produced by
104 D X 98 P combination.

Vijayarai

The experiment was laid out with 11 tenera hybrids
in 1992 in a RBD with three replications. The

Table 56 : Yield of different tenera hybrids(Mulde, 2004)

Sl Hybrid Bunches/ Wt of bunch  Yield of FFB

No. palm (kg/bunch)  (kg/palm)

L, 115D x 291 P 4.84 22.16 107.58

2: 104 Dx98 P 7.05 16.60 117.80

3 109D x291 P 5.38 19.77 108.15

4, 124 D x 266 P 5.83 16.95 98.03

a; 220D x 98P 5.25 16.57 84.64

6. 65D x 111 P 6.04 18.30 109.43

i 35Dx291P 5.29 18.51 98.57

8. 82D x226P 5.58 19.21 108.04

9. 148D x98 P 4.63 19.42 92.98

10. 18 D x 32P 6.25 19.32 121.61

y 128 D x 291P 6.63 16.52 108.47
SE + 0.67 1.80 15.20
CD(P=0.05) NS NS NS
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data(Table 57) indicated that maximum
bunches was recorded in 115 D x 291
maximum bunch weight was reco
combination 18 D x 32 P (17.3 kg) and |
was recorded in 65 D x 111 P (13.6 kg)
FFB yield was obtained in cross combi
Dx291P (113 kg/palm) which comes o
and the lowest yield was recorded
(57.9 kg/palm) which comes to 7.1
cumulative mean yield recorded for
years from 1995-2004 revealed th
combination of 104 D x 98 P recorded |
yield of 7.8 t/ha followed by 148 D X 9
ha). Lowest yield was recorded is
combination of 65 D x 111 P (5.2 t/ha).
combination 104 D x98 Pand 148 D x 981
150 and 146% increase in yield respectivel
65Dx 11 P.
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Nine genotypes including six Zambian(ZS) and
¢e Tanzanian(TS) selections were under
ation at the centre. The experiment was
ed during October 1998 in a RBD with three

lable 57 : Yield of oil palm in different cross combinations (Vijayarai, 2004)

o Hybrid Number of Mean bunch FFB_Yield (2003-04)
bunches/palm weight (kg) kg/palm t/ha

128Dx291P 58 127 74.1 9.2
124Dx266P 4.7 15.0 71l 8.8
18Dx32P 49 17.3 85.6 10.5
35Dx291P 6.5 14.0 90.4 112
65Dx111P 6.2 13.6 83.9 10.4
104Dx98P 5.0 149 758 93
82Dx266P 43 13.6 579 7.1
109Dx291P 5 14.2 83.8 10.3
115Dx291P 7.3 15.6 112.9 13.9
148Dx98P 5.5 15.2 84.1 10.4
220Dx98P 4.1 153 62.3 T
CD(P=0.05) 14 23 83 1.0

Gen. 8A : Evaluation of oil palm genotypes for drought tolerance
(Gangavathy, Mulde)

replications. The results for growth parameters,
physiological parameters and yield are presented
in Table 58. For growth characters like height, girth
and annual leaf production, the genotypic
difference was not significant. Out of the two

able 58 : Growth, physiological parameters and yield of genotypes for drought tolerance(Gangavathi, 2004)

Palm  Annualleaf  Relative Electrolyte  Bunches/  FFB yield
height(m)  production water leaching (% palm (t/ha)
content(%) of final
conductivity)
5.55 304 94.2 125 215 066
5.80 316 96.0 20.0 3.14 1.04
532 295 95.6 13.0 3.36 126
527 303 95.2 132 198 0.58
5.10 28.4 92.6 141 3.78 1.29
438 283 95.3 19 3.53 1.10
4.87 293 96.0 122 3.06 145
494 294 927 173 257 0.78
444 252 938 124 2.75 0.73
_ 0.31 1.32 096 12 0.60 017
CD(P=0.05 ) NS NS NS 365 NS 0.53




physiological parameters considered, for relative
water content, the drought tolerant genotypes did
not differ among themselves; but the Electrolyte
leaching, other wise called the leakage expressed
as the per cent of final conductivity differed
significantly among genotypes. The leakage was
significantly lower in case of Z5-9 (11.93%) followed
by TS-4 (12.18%). It was significantly higher in case
of the genotype Z5-3 (20.0%). The FFB yield during
2003-04 was significantly higher in the case of TS-4
(1.45 t/ha) as compared to other genotypes and it
was on par with Z5-6 (1.29 t/ha), ZS-9 (1.1 t/ha),
ZS-5( (1.26 t/ha) and ZS-3 (1.04 t/ha).

Mulde

The experiment was started during June 1999 with
18 accessions which include three from Guinea
Bissau(GB), eight from Tanzania(TS) and seven
from Zambia. They were planted at a spacing of
9m x 9m in a RBD with three replications. Data on
height, girth and number of leaves/palm did not

Table 59 : Flowering behaviour and yield of drought tolerant genotypes (Mulde, 2004)

Sl.  Genotypes No. of male  No. of No. of Wt. of
No. inflorescences productive  FFB/ bunch
inflorescences palm/year (kg)
I.. &B.25/314 3.8 4.6 7.39 0.54
2 G.B. 22/311 9.0 1.2 1.89 0.57
B G.B. 21/310 10.8 0.1 24| 0.31
4. Z75-1 9.8 0.6 0.67 0.98
o 252 7.3 155 2.45 0.1
6. Z5-3 8.0 0.8 1.50 0.86
G Z5-5 8.2 0.5 R 313
8 Z5-6 7.8 13 0.83 0.93
9. Z5-9 72 0.3 1.33 1.02
10. T5-2 8.2 0.5 0.83 0.54
11. ZS38 95 241 1.05 1.29
12. TS-4 89 1 19] 0.90 244
18. TS=5 94 0.1 0.17 0.55
14. TS-7 (Control) 8.6 1.9 1.89 0.59
15. TS-8 8.3 0.8 0.56 1.80
6. TS-9 7 0.6 0.33 0.39
7. 15«10 9.7 0.8 0.55 175
1558 i b 5.7 0.6 0.61 145
SE+ 0.97 0.6 0.72 0.57
CD(P=0.05) 28 1.8 2.06 N.S.

AICRP on Palms Annual ._.;-{._':

show significant difference between gen
Data on inflorescences produced and
presented in Table 59. It is seen from the d
the production of male and pro
inflorescences differed significantly an
different genotypes. Genotype G.B.
produced significantly higher proc
inflorescences (4.6) than other geno
genotype produced the lowest number
inflorescences(3.8). Genotype G.B. 21/310
5 produced least number of proi
inflorescences (0.1). The data regardin
attributes revealed that the average numbe
produced in different genotypes only
significant differences. Maximum nu
bunches were produced in genotype G
i.e.7.39 and lowest (0.17) in genotype TS-5.
there was no significant difference in
among the genotypes, G.B. 25/314 (V) n
maximum yield(4.24 kg/palm). Average w
FFB was more in genotype TS- 4 (2.44 kg/
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Gen. 8B : Studies on the performance of exotic and indigenous
Tenera hybrids of oil palm
(Vijayarai)

rial was conducted to study the performance  Rica with 14.9 kg (Table 60). The FFB yield was
a planting materials received from four recorded maximum in IRHO with 56.4 kg/palm
. During the year, maximum number of (7 t/ha.). The cumulative yield of 6 years (1998 to
were recorded in IRHO (4.1) while 2004) revealed that Costa Rica recorded 6 t/ha

m bunch weight was recorded in Costa  followed by IRHO 5.8 t/ha.

FFB yield of oil palm in different sources of planting materials (Vijayarai, 2004)

41 137 56.4 7.0 58
3.6 149 529 6.5 6.0
39 134 52.8 6.5 53



OIL PALM

Agr. 6: Studies on adaptability of oil palm in different agro-climatic regions

and to assess the irrigation and nutrient requirements
(Aduthurai, Gangavathy, Mulde, Vijayarai)

The experiment was laid out in all the four centres
in a Strip plot design with three levels of irrigation
as one set of strips and four levels of fertilisers as
the other set of strips with three replications . The
details of treatments are as follows

Irrigation methods - 3

I, : No irrigation (life saving irrigation during
peak summer months)

I, : Conventional irrigation (basin method)
L, : Drip irrigation
Fertiliser levels -4
F,: No fertilizer
F, : 400:200: 900 g N:P,0,:K,0/palm/year
F,: 800:400:1800 g N:P,0;:K,0/palm/year
F, : 1200:600:2700 g N:P,0,:K,O/palm/year
Aduthurai

The experiment was laid out in 1989. Irrigation
methods were found to influence the growth
parameters viz., collar girth and number of leaves/
palm/year significantly. Basin irrigation (I,)
resulted in higher collar girth (2.9 m) and more
number of leaves/palm/year (15.8). Palms under
no irrigation (I)) had lower collar girth (2.6 m) and
lesser number of leaves/palm/year (13.8). Levels
of fertilizer application had also significant effect.
Increased application of fertilizer @ 1200:600:2700
g NPK/palm/year (F,)resulted higher collar girth
of 2.9 m. Palms raised without fertilizer application
(F,) registered lesser collar girth (2.6 m). Average
number of leaves/palm/year was found less (14.1)
at F, level and increased when fertilizer levels
increased and was significantly higher (15.6 leaves/

palm/year) at F, level (1200:600:2700
palm/year).

Method of irrigation had favourable
yield attributes. Basin irrigation (I,)
highest number of female inflorescen
higher number of bunches (6.6) and higt
weight (16.7 kg) followed by drip irrigatio
7.0 female inflorescences, 6.0 bunchesa
bunch weight. Palms raised without irri
produced least number of female inflo
(5.8), less bunches (4.8) with least bunch
10.9 kg. Basin method of irrigation
lower number of male inflorescences (3.1
irrigation recorded higher numbe
inflorescences (4.8).

Fertilizer levels imparted significant v
number of inflorescences, number of bu
bunch weight. There was significan
increase in yield attributing characters
except number of male inflorescences
for each successive increase in the leve
and K application. NPK fertilizers at
(F,) possessed the higher number o
inflorescences (8.1), number of bunches
bunch weight (17.6 kg) compared withlo
(F, F, and F)). Increased levels of NPK
resulted in gradual decrease in numbe
inflorescences and at F, (1200:600:2700
palm/year), it was 3.5/palm/year.

The data on FFB yield (t/ha/year) presente
Table 61 revealed that both irrigation n
fertilizer levels had significant influence.
irrigated by basin method (I,) produced
fresh fruit bunch yield of 13.4 t/ha/year
by the palms irrigated by drip method
yield of 11.3 t/ha/year. The enhance
FFB yields were 52.3 and 28.4 per cent



{il Palm - Crop Production

without irrigation (8.8 t/ha/year).

The palms receiving a fertilizer dose of
200:600:2700 g NPK/palm/year (F,) produced

§00:400:1800 g NPK/palm /year (12.1 t/ha/year)
and F,-400:200:900 g NPK /palm/year (9.7 t/ha/
year) and the lowest FFB yield was in palms raised

creased FFB yields in F,, F, and F, were 71.4,44.0
d 15.5 % over F -without fertilizer (8.4 t/ha/

The interaction between irrigation methods and
fertilizers levels was also found significant. A
mbination of basin method of irrigation (I,) with
00:600:2700 g NPK/palm/year (F,) registered

Table 61 : Influence of irrigation methods and
evel of fertilizers on FFB yield (t/ha/year)-

Mean

71 77 92 112 .88
95 115 148 176 134
85 100 124 144 113
8.4 97 121 144

SEd CD (5%)

0.25 0.72

0.19 0.39

0.38 0.86

0.34 072

o yield parameters and water use efficiency were
ecorded. Effect of irrigation was not found
ficant (probably due to overall irrigation water
deficit in the experimental farm due to severe
drought) for bunches/palm, bunch weight and
ater use efficiency. Effect of fertilizer was however
significant for all these parameters. F was

.

und to record significantly lower values than

other fertliser levels for bunches/palm and water

use efficiency. For mean bunch weight, though F,
recorded the lowest value, it was found to be on
par with F, level of fertilizer(800:400:1800 g N:
P,O, : K,0/palm/year) . Significant interaction was
not noticed for these parameters.

For FFB yield(2003-04) as well as cumulative FFB
yield for the last 5 years also, it was seen that the
differences due to irrigation treatments was not
significant but differences due to fertliser levels
was significant. Interaction between irrigation and
fertiliser was not found significant for FFB yield
(2003-04) but significant for cumulative FFB yield.
It was seen that I,F, combination recorded the
highest cumulative yield of 51.44 t/ha which is
significantly higher than all other combinations
except LF,

Leaf nutrient analysis

The data on nutrient composition of 17* frond
indicated that the differences due to irrigation
treatments was significant for only leaf N and leaf
Ca. It was seen that no irrigation treatment recorded
the highest leaf N and Ca. The different fertilizer
levels did not have significant effect on any of the
leaf nutrients analysed. In the case of leaf K, the
interaction between irrigation and fertilizer was
significant. The combination LF, was found to
record significantly higher leaf K than all other
combinations except [ F and I F, .

Mulde

The experiment was started in the year 1989. The
data regarding number of bunches per palm,
average weight of bunch (kg) and average yield of
fresh fruit bunches (FFB kg/palm) for the period
July 2003 to June 2004 is given in Table 62.

Irrigation had significant effect on bunch weight
and yield of FFB. Basin irrigation (I,) and drip
irrigation (I,) were significantly superior over I,
(control) but were at par with each other. The drip
irrigation (I,) recorded maximum bunch weight
(21.26 kg) and FFB yield (110.85 kg per palm per
year) and yield of FFB per hectare (15.84 t/ha).

Fertilizer levels also significantly affected average
number of bunches and yield of FFB. Present study
revealed that number of bunches and FFB yield
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Table 62 : Effect of fertilizer levels under different methods of irrigation on yield parameters:

yield (Mulde, 2004)

Treatments Number of
bunches/palm
Irrigation [ 3.75
I, 4.90
I, 5.4
SE + 0.41
CD (P=0.05) NS
Fertilizers F, 331
F, 426
F, 451
F, 6.31
SE + 0.34
CD (P=0.05) 1.16
Interaction [ F 232
LR 4.17
IF, 3.40
1F, 5.11
LF, 3.90
LF, 477
LE, 3.96
LF, 6.99
¥ 372
LF, 3.83
LF, 6.17
LE, 6.83
SE + 0.6
CD (P=0.05) NS

increased with the increase in levels of fertilizers
and it was significantly higher at F, levels. F, level
recorded significantly more number of bunches
(6.31) and highest FFB yield i.e. 137.62 kg per palm
that comes to 19.68 t/ha followed by F, level.

Interaction between fertilizer levels and irrigation
was not significant for any of the characters under
study. However, I F, recorded more number of
bunches(6.99) and FFB yield i.e. 162.09 kg /palm /
year (23.34 t/ha) followed by LF, i.e. 6.83 number
of bunches and 159.31 kg /palm /year FFB yield
(22.78 t/ha) LF, also recorded maximum bunch
weight 23.35 kg /bunch.

It is thus seen from the data that I F, and LF,

Weight of Yield of
bunch (kg) FFB (kg/ FFI
palm/yeatiig
16.44 64 .46
20.30 101.59
21.26 110.85
0.79 9.04
3.08 3548
16.55 56.50
18.72 79.12
20.51 95.96
2153 137.62
1.28 5.67
NS 19.63
13877 34.02
16.80 68.20
17.27 64.15
17.92 91.45
16.10 63.81
20.07 95.32
21.68 85.15
23.34 162.09
19.78 71.68
19.31 73.85
22.59 138.57
23.35 159.31
1.7 124
NS NS

exhibited better performance in respect of ¥
attributes.

Vijayarai

The experiment was started in 1988. The
of 2003-04 (Table 63) revealed that the d
due to irrigation, fertilizer levels ai
interaction was significant. It was seen
combination gave significantly higher
kg/palm) than all other combination:
IF,(143.2 kg/palm). As regards the
bunches/palm and mean bunch weight,
for fertiliser or irrigation was not found
There was no evidence of their intera
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ment Number of Bunch
bunches/palm  weight(kg)
ilizers
38 199
4.1 19.2
47 20.5
5.0 20.1
D(P=0.05) NS NS
37 18.9
51 20.7
45 20.2
D(P=0.05) N.S NS
L 3.8 19.8
34 189
3.7 184
38 18.5
4.1 19.7
42 19.3
58 22.2
6.2 217
3.4 203
47 194
47 209
5 20.1
’=().05) N.S NS
he cumulative mean yield data of 12 years

2004) indicated that there was response
both irrigation and fertilizer levels. Basin
tion recorded maximum FFB yield (11.1
/ha) which works out to 179% increase in yield
ver no irrigation treatment. The fertilizer

ion management in oil palm were initiated
enting old and new delta areas of the Cavery
ta zone. The imposition of treatments is in

Table 63 : Effect of irrigation and fertilizers on yield of oil palm(Vijayarai, 2004).

FFByield FFByield  Mean cumulative
(kg/palm)  (t/ha) FFB yield(t/ha)
1992-93 to 2003-04
81.1 10.0 6.5
93.1 115 8.2
108.7 134 97
118 14.5 11.9
12.6 1.5 =
747 92 6.2
122.4 154 134
103.6 12.8 9.9
13.3 1.6 =
76.7 95 4.7
744 92 55
759 94 6.4
716 8.8 83
86.7 10.7 7.9
100.2 124 9.8
143.2 17.7 122
159.6 19.7 146
80.0 9.9 69
104.7 12.9 92
106.9 132 10.6
122.7 15.1 12.8
229 - -

treatments F, F, and F, have recorded 126%,
149% and 183% increase in yield respectively
over no fertilizer level. From the interaction
table, it is seen that basin irrigation (1)) with F,
level of fertilizer recorded highest FFB yield /
year (14.6 t/ha).

front Line Demonstrations on nutrient and irrigation management in oil palm
(Aduthurai, Mulde)

Mulde

Two plots have been selected for the trial. Pre
treatment soil samples have been collected from
both the FLD plots and required quantity of
fertilizers as per the recommended dose was
provided as an input.
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3.1. Crop Improvement

Gen. 9 : Survey and collection of palmyrah germplasm and evaluation
(Killikulam, Pandirimamidi)

Killikulam

A total number of 173 germplasm types were
collected and maintained in the germplasm bank
in different blocks. A joint survey of palmyrah
growing areas of Srivaikundam, Pudukottai,
Rameswaram, Ramanathapuram and Tiruchendur
taluks in Thoothukudi and Ramanathapuram
districts was done during October 11-14, 2004.

Palmyrah groves in salt affected coastal area in Thoothukudi district

The survey was done in East coast area of Tamil
Nadu which comprised of salt affected and problem
soils. A total of 14 accessions were collected.
Observations were recorded from the 14 accessions
(Table 64). The mean weight of fruit ranged from
320 to 1810g. The accession TN10-04 collected from
Kunjaravalasai of
Ramanathapuram district showed superiority over
other accessions expressing higher weight of fruit
(1810 g) and seed (372 g) and higher value for other
characters recorded. The tree is also dwarf and
fruits are black in colour.

Mandapam block of

Observations were also recorded on the existing 159
accessions of palmyrah. In block-1 (1995), the
maximum height was continuously recorded by
ACC 022 (132.2) and maximum number of leaves
by ACC 018 (13.4). ACC 034 recorded minimum
tree height (54.25) and lowest number of leaves was
recorded in ACC 033.

In block-I1 (1997), the accession ACC 065 and A
066 recorded maximum plant height 2314, 21
¢m respectively and 21.2 leaves each.

In block-11I (1999), ACC 088 recorded maxin
plant height 6.0 cm and 7.25 leaves. This
performed well.

In block-1V (2001), ACC 099 recorded 1
plant height (129.3 cm) and ACC 104 the:
number of leaves (10.00).

In block-V (2002), among the accessi
Nalgonda of Andhra Pradesh and Tho
districts of Tamil Nadu, ACC 136 re
cm plant height and ACC 121 recorded j

s A P "
Promising accession from Tamil Nadu
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fable 64: Fruit characters(average of five fruits) of palmyrah( Killikulam, 2004)

Fruit Flesh
weight (g)  weight (g)

918 126.3

1112 88.3

640 135.0

608 55.3

1220 182.0

576 128.7

1958 605.0

1176 2922

690 186.5

1610 368.2

320 32.0

540 48.6

. 404 62.0
N 14 368 148.0

block-V1I (2003), among the accessions collected
om West Godavari district of Andhra Pradesh,
152 recorded maximum plant height of 35 cm
ind ACC 150 recorded 2.8 leaves.

[he neera yield was recorded from the existing
town up palmyrah palms available in Killikulam
entre Farm. The palm F34 continued to yield well,
ing 135.5 litres of sweet sap (Neera). This
was found to record higher yield consistently
wer the years (Table 65).

Dot i

Palmyrah leaf products

indirimamidi

of 176 accessions have been collected and
ained since the inception of the project. The

Single seed  No. of seeds Weight of
weight (g) per fruit perianth lobe (g)
224.50 3 118.0
272.50 3 207.0
166.00 2 173.0
129.30 3 165.1
210.60 4 195.6
176.20 2 94.9
398.30 3 158.1
318.80 2 246.2
207.50 2 88.5
369.10 3 134.5
59.33 3 110.0
113.33 3 151.4
129.00 2 84.0
134.00 1 86.0

accessions were planted at 3x3 m spacing in single
rows using 12 stones per accession. The accessions
are being evaluated regularly for the parameters
such as plant height, stem girth, number of leaves,
lamina length, lamina breadth and petiole length.

Data presented in Table 66 showed that, in the
germplasm planted during 1991, mean plant height

Table 65 : Neera yield from existing Palmyrah
trees (Killikulam, 2004)

SI. No. Tree Tapping Neera

No. duration yield

(days) (litres)
1 El 9 4.5
2, E6 43 67.0
3. F1 17 14.5
4. F4 50 32.0
5, Fé 17 17.0
6. Flé6 63 70.5
7. F23 40 77.5

8. F34 45 1355

9. F36 71 126.0



Table 66 : Performance of the accessions planted during 1991 (Pandirimamidi, 2004)

Acc No Plant Stem
height (m)  girth (m)
Acc-1/91 6.75 1.77
Acc-2/91 5.98 1.53
Acc-3/91 6.00 1.50
Acc-4/91 6.54 1.82
Acc-5/91 5.31 1.53
Acc-6/91 6.89 1%3
Acc-7/91 5.62 1.52
Acc-8/91 6.10 1.60
Acc-9/91 6.23 1.62
Acc-10/91 4.99 1.58
Acc-11/91 4.39 1.36
Acc-12/91 6.03 1.66
Acc-13/91 5.06 1.64

was maximum in the accession-6/91[6.89 m]
followed by the accession-1/91 [6.75 m]. Mean stem
girth, lamina breadth and length of petiole were
also found maximum with the accession-1/91 (1.77,
1.39 and 1.27 m respectively). Mean number of
leaves produced ranged from 13.0 to 16.2 among
the accessions. During the year, flowering ( for the
first time) was observed in the germplasm block of
1991. Particulars on the inflorescence production
have been recorded. Tapping was initiated on the
palms, but as it was the first year of flowering,
neera out flow was very poor and negligible.

Fruit of accession TN-7/04

No. of Lamina Lamina

leaves length (m)  breadth (m)
14.6 0.94 1.39
13.6 0.84 1.25
144 0.87 1.2
15.0 0.94 1.33
138 0.89 1.26
14.6 094 135
15.8 0.97 1.36
14.0 0.96 127
13.0 0.92 1.06
14.6 0.78 1.06
14.0 0.84 1.19
16.2 0.94 1.31
14.6 0.88 1.17

AICRP on Palms Annual Repo

During the year 2004, a joint survey and co
of germplasm was taken up in the month f
in Tamil Nadu state. A total of 14 acc
collected from different places of the two d
Among the 14 accessions that had diffe
the plant characters under study, acce
04 had medium sized fruits which were
curved inwards and these fruits mostly
seed inside. Likewise in accession TN-I
of the fruits were two seeded in the b
many of these seeds have aborted endos

Fruit of TN-10/04 accession
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Path. 6 Survey and control

sease survey covered the palmyrah groves
kudi and Tirunelveli districts. Survey
ot, leaf blight and bud rot was carried
severity was recorded in the scale of
f spot and leaf blight diseases. For bud
e, percent disease incidence was
During the period of report, leaf blight
in ten places, viz., Vallanadu, Vuvari,
am, Servaikaranmadam, Manakarai,
cundam of Thoothukudi district and
anai, Nanguneri and Tharuvai of
strict. Per cent Disease Index (PDI)
3.00 to 32.00 (Table 67).

af blight were 2.0 to 3.5 cm in length,
idth, with brown margins and pale
causal agent was Pestalotia palmarum,
-fungi produced five celled conidia at
The central three cells are dark while
s are hyaline with the terminal cell

Bunds

Bunds
Sandy loam Bunds
Loam Grove
Loam Bunds
Sandy Grove
Sandy loam Bunds
Sandy loam Bunds
Sandy loam Grove
Loam Grove

se Index(PDI) ** Per cent Disease Incidence

se status in palmyrah palms(Killikulam, 2004)

3.2.1 Crop Protection - Diseases

of diseases in palmyrah

(Killikulam, Pandirimamidi)

bearing appendages.

Leaf spot disease was recorded at four places with
PDIranging from 6.00 to 25.00. The disease severity
on seedlings was the highest at Kalanthapanai. The
spots were less than 0.5 cm in length and width,
with a deep red margin and grey centre. The causal
agent was identified as Stigmina palmivora. The
imperfect fungus produced coloured conidiophores
and conidia which are brown, slightly curved with
7-10 septa.

An experiment was laid out on the eco- friendly
management of nursery diseases of palmyrah with
the following treatments.

1. Soaking of palmyrah seed in Trichoderma
viride —f

2. Soaking of palmyrah seed in Pseudomonas
fluorescens

3. Soaking of palmyrah seed in Bacillus subtilis

A Leaf  Leaf  Budott
blight*  spot*

10-50 18.0 12.0 20
10-40 9.0 y .
10-60 18.0 E 9.0
10-45 3.0 6.0 )
15-40 15.0 X 8.0
10-60 21.0 _ )
10-70 3.0 - 3
40-60 45 25.0 <
10-50 12.0 = )
4-70 320 8.0 3.0



4. Soil application of Trichoderma viride —10g/
bed

5. Soil application of Pseudomonas fluorescens
-10g/bed

6. Soil application of Bacillus subtilis -10g /bed
7. Soil application of neem cake-20g

8. Soaking of palmyrah seed in carbendazim-
0.1%

9. Control

Results indicated that soaking seed nut with

Table 68 : Management of tuber rot disease in palmyrah(Killikulam, 2004)

e e e e e e e———— b ——

r

_— .

Soaking in Tnchodenna viride(1%talc)
Soaking in Pseudomonas fluorescens(1%talc)
Soaking in Bacillus subtilis(1%talc)

Soil application of Trichoderma viride

Soil application of Pseudomonas fluorescens
Soil application of Bacillus subtilis
Soaking in Trichoderma viride(1%talc) with
soil application of neem cake

Soaking in carbendazim (0.1%)

9.  Control

CD(P=0.05)

118
2.
3
4.
5.
6.
7.

SR

AICRP on Pal_rns_Annual

carbendazim (0.1%) was signifi
controlling the tuber rot than @
treatments (Table 68).

Carbendazim (0.1%) soaking also
germination and tuber weight ¢
also enhanced seed nut germination
However, the use of chemical fun
discouraged because the tuber
treatment on soaking in T.viride re
percent of tuber rot disease. In the
the disease incidence was 46.66.
the tuber rot incidence, this treatmen
the germination and weight of tubers.
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of Oryctes rhinoceros and Opisina
was noticed in the palmyrah groves
Infestation of Oryctes rhinoceros was
1 four groves surveyed with a maximum
atNanguneri. The incidence ranged from
00 per cent. Occurrence of leaf feeding
r ranged from 3.00 to 9.00 per cent.
incidence of leaf feeding caterpillar was
at Manakarai and Srivaigundam where
nce was 9.00 percent.

idi

rious pests attacking the palmyrah palm,
yeevil was found more damaging

3.2.2 Crop Protection - Pests

Ent. 4 : Monitoring the pests of palmyrah
(Killikulam, Pandirimamidi)

followed by rhinoceros.During the year 2003, severe
incidence of red palm weevil was noticed. The
percentage of palms attacked was 39 % of which 8
% of palms were completely damaged. The pest
was found severe between January and April which
normally coincides with the tapping periods.

During the year 2004, incidence of rhinoceros was
observed on the germplasm blocks of 1991,
1993,1994,1995,1998 and 1999. More incidence of
the pest was observed in 1991 block followed by
1993 and 1998 blocks. The percentage of incidence
varied from 5 to 15%. Root feeding with
monocrotophos at 10ml : 10ml could control the
pest effectively.
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History

The All India Co-ordinated Coconut and Arecanut
Improvement Project was sanctioned in the year
1970 by the Indian Council of Agricultural Research
and the project started functioning in 1972. The
time line of the Project over the years is presented
here under:

1970
the ICAR

The Project started functioning

Five more centres added

Konark Centre (OUAT) added

All India Coordinated Coconut and Arecanut Improvement Project was sa

Experiments in Konark shifted to Patha Farm

About

Scenario analysis

Coconut, oil palm and palmyrah o
predominant place in the rural economy. |
they play an important role in the sustai
the fragile eco system in island and coasta
More than 20 million people in rural
engaged in the production, proce'ss_' a

1980 Mondouri (BCKV) Centre in West Bengal added

1982 Kahikuchi Centre (AAU) in Assam sanctioned under VI Plan

1985 Kahikuchi centre started functioning

1987 Jalalgarh Centre in Bihar was recommended for closure in the VII Biennial

1988 Razole centre merged with Ambajipeta centre

1990 Four oil palm centres at Vijayarai (Andhra Pradesh), Mulde (Maharashtra),
(Karnataka) and Aduthurai {Tamil Nadu) added

1990 Pilicode, Mahuva and Dapoli centres were closed during VII Plan. Coimbatore
programmes shifted to Aliyarnagar

1990 Arecanut centre at Coimbatore closed

1990 Two centres on coconut, one each for Bihar and Madhya Pradesh were sanctio

1990 The project was renamed as All India Coordinated Research Project on Palms

1991 Arecanut centre at Andamans closed

1991 Two centres for Palmyrah research sanctioned during VIII Plan — Pandirimamidiin Al
Pradesh and Killikulam in Tamil Nadu started.

1992 Research work on arecanut phased out

2000 Programmes of Konark centre shifted to Bhubaneshwar due to super cyclone




story, Objectives and Growth of the Project

atketing of these three crops. The long term
e of research on these crops, the prospects of
returns from research investment and the
istribution of research benefits to the small
, makes it all the more imperative to develop
term perspective.

erage coconut productivity in India is still
vlevel (6776 nutsy ha/year) as compared to
duction potential of 27300 nuts/ha/year. On
hand, the coconut yield in states like
Pradesh and Tamil nadu is more than 9,000
a/year. This indicates the scope for
ing the productivity by bridging the yield
1gh the use of quality planting materials
Hon of better management practices. The
Tamil Nadu, Andhra Pradesh, Orissa and
rry in the East Coast and Assam, Tripura
Bengal in the North East have made rapid
coconut cultivation during the last two

These regions have substantially
| their share in the total nut production in
try. There is a need to develop location
agro-techniques for sustaining and
the yield levels.

is one of the highest cil yielding crops

d help the country to minimize the edible

with the cultivation of location-specific

hybrids along with the required

nent practices. The farmers would be able

more than 25 tonnes of FFB/ha yielding
nes edible oil/ha.

palm, adorns their dry landscape of the
regions of Tamil Nadu, Andhra Pradesh,
est Bengal, Bihar, Karnataka and
a. India has nearly 102 million palms
the trees are in Tamil Nadu. Out of 51.9
es in Tamil Nadu, more than 50% of
concentrated in the southern districts of
i, Tirunelveli, Virudhunagar and
hile Thoothukudi district alone has a
e of 10 million trees. The palm offers
forincreasing the employment potential
he standard of living among the poor

ity.
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Opportunities in the Sector

Coconut offers wide scope in terms of improvement
in coconut productivity and also vast employment
potential through the adoption of appropriate
coconut based farming systems. Large scale
adoption of value addition technologies in the
coconut sector is still a less exploited field in India
as compared to other countries.

Palmyrah palm ranks first in yielding sugar as well
as other edible and non-edible products. Many
value added products can be prepared from the
fruit and other parts of the palm. The Palmyrah
palms also serve as a wind break and arrests sand
dunes. Palmyrah palm could be grown in soil with
sub optimal levels of physio-chemical
characteristics. Tamil Nadu is a potential centre
for the growth and development of Palm Products
Industry to a greater extent so as to attract foreign

exchange by way of export of Palm Products.
Mandate

1. Collection, conservation, cataloguing and
evaluation of germplasm, new hybrids and
high yielding varieties in coconut

2. Standardization of agro-techniques for
various agro-climatic regions including
development of appropriate farming/
cropping systems compatible with the main
crop and the edaphic and climatic conditions

3. Development of efficient pest and disease
management strategies

4. Adaptability studies on oil palm in different
agro-climatic conditions

5. Collection, conservation, evaluation and
utilization of germplasm in palmyrah

Relative priorities

Considering the relative importance of these crops,
73.84 % of budget was allotted to coconut, while
oil palm crop received 14.65% of budget and
palmyrah centres were allotted 11.51% (Table 69).



Table 69 : Budget allotment to different crops
during X Plan

Coconut 498.42 73.84
Oil palm 98.88 14.65
Palmyrah 77.70 11.51
Total 675.00 100.00

Profile of the AICRP on Palms
State AICRP-Palms Centre

Andhra
Pradesh

Agricultural Research Station,
Ambajipeta 533 214, East
Godavari District

Agricultural Research
Station, Vijayarai 534 475,
West Godavari District

Horticultural Research
Station, Pandirimamidi,
Ramapachodaram PO 533 288,
East Godavari District

Horticultural Research
Station, Kahikuchi,
Guwahati 781 017,
Kamrup District

Assam

Saheed Gundadhoor
College of Agriculture &
Research Station,
Kumharawand Farm,
Jagadalpur 494 005,
Baster District

Chhatisghar

Karnataka  Agricultural Research
Station, Arsikere 573 103,

Hassan District

Agricultural Research
Station, Gangavathy 584 227,
Raichur District
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Palmyrah

Oil paim 11.51%

14.65%

Budget allotment to different crops during

Acharya N.G. Ranga
Agricultural University,
Rajendranagar,

Pathology and
Hyderabad 500 030.

Entomology

Acharya N.G. Ranga
Agricultural University,
Rajendranagar,
Hyderabad 500 030.

Oil Palm Crop
Improvement
Agronomy

Acharya N.G. Ranga
Agricultural University,
Rajendranagar,
Hyderabad 500 030.

Palmyrah Cr
Improvemen

Assam Agricultural
University, Jorhat,
Assam 785 013

Coconut Crop
Improvemen
Agronomy

Indira Gandhi Krishi
Vishwavidyalaya,
Raipur 492 012

University of Agricultural
Sciences, G.K.VK,,
Bangalore 560 065

Coconut Crop
[mprovement,
and Pathology

Oil Palm Crop
Improvement
Agronomy

University of Agricultural
Sciences, Krishi Nagar,
Dharawad 580 005



Objectives and Growth of the Project

 Central Plantation Crops
Research Institute,
~ Kasaragod 671 124

Reg ional Coconut Research
Station, Bhatye 421 612,
~ Ratnagiri District

Agricultural Research
Station, Mulde 416 520,
Kudal Taluk, Sindhudurg

Department of Horticulture,
University of
Agriculture & Technology,
Bhubaneshwar 751 003

~ Coconut Research Station,
Aliyarnagar 642 101,
~Coimbatore District

Coconut Research Station,
Veppankulam 614 906,
Thanjavur District

Tamil Nadu Rice Research
Institute, Aduthurai 612 101,
Thanjavur District

- Agricultural College &
‘Research Institute,

Tuticorin District

Department of Plantation

a District

ements of AICRP on Palms at a glance

it, four cultivars and ten hybrids have
ed based on their performance at
locations for commercial cultivation in
tive states.

0 the released cultivars and hybrids,
are in the final stages of evaluation
locations. In the East Coast of Tamil
e WCT and Andaman Ordinary are

Indian Council of
Agricultural Research

Dr. Balasaheb Sawant
Konkan Krishi Vidyapeeth, Improvement, Agronomy
Dapoli 415 712,

Ratnagiri District

Dr. Balasaheb Sawant
Konkan Krishi Vidyapeeth, Improvement and
Dapoli 415 712,

Ratnagiri District

Orissa University of
Agriculture & Technology, Improvement and
Bhubaneshwar 751 003

Tamil Nadu Agricultural
University,
Coimbatore 641 003

Tamil Nadu Agricultural
University,
Coimbatore 641 003

Killikulam 628 252, Vallanad, ~Coimbatore 641 003

Bidhan Chandra Krishi

eS|
W=/
e/

pn
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CoconutCrop Production

Coconut Crop

and Entomology

Oil palm Crop

Agronomy

Coconut Crop

Agronomy

Coconut Crop
Improvement, Agronomy,
pathology and
Entomology

Coconut Crop
Improvement, Agronomy
and Pathology

Tamil Nadu Agricultural ~ Oil palm Crop

University, Improvement and

Coimbatore 641 003 Agronomy

Tamil Nadu Agricultural ~ Palmyrah Crop

University, Improvement and
Pathology

Coconut Crop

A_tlmps, Faculty of Viswavidyalaya, Improvement and
‘Horticulture, BCKV, Mohanpur, Nadia 741 252, Agronomy
Mondouri Kalyani 741 235,  West Bengal

performing well. In the Maharashtra coast at
Ratnagiri, Laccadive Ordinary, Pratap and
Kerasankara have shown stable performance as
suitable varieties of the tract. At Ambajipeta,
Philippines Ordinary is performing well.

e In West Bengal, Jamaican Tall and Assam,

Assam Green Tall (Kamrupa) are suggested for
commercial cultivation.

e The hybrids showing promise in different
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centres include WCT x GBGD, COD x WCT and
WCT x COD.

o Three arecanut cultivars were released for
cultivation based on multilocation trials.

* Nutrient management techniques for littoral
sandy soils of West Coast region have been
standardized.

« Nutritional requirements for D x T hybrids for
each agro-climatic zone have been worked out.

¢ Recommendation on biomass recycling within
the system/use of low cost technologies on lignin
degrading fungi/use of epigeic earthworms was
offered for commercial exploitation.

e Irrigation schedule based on evaporation
demand (Eo) has been standardized for interior
and coastal regions of Tamil Nadu and Konkan
coast of Maharashtra.

AICRP on Palms linnual_l'\‘epbm

e Successful and economically viab
based cropping systems have been idel
different states. In general, nut yi
in mixed farming compared with mor
coconut. The net profit under mixed
was reported between Rs.50,000 to
hectare.

» Plant protection packages for the m
of basal stem rot, leaf eating caterpillar,
weevil and rhinoceros beetle |
developed.

e Fertilizer and irrigation requirem
palm in major states have been wa
e Promising germplasm types in
available in Andhra Pradesh and Tan

were collected and a genebank »
accessionshas been established.

Expenditure statement 2004-05 (Fund released from ICAR)

R IPA N K

1L Aliyarnagar 10.36 0.45 240
2 Ambajipeta 11.93 0.53 3.00
3 Arsikere 5.29 0.30 1.66
4 Jagadalpur * = e -
5 Kahikuchi 5.10 0.26 1.25
6 Bhubaneshwar 3.98 0.23 1.34
7 Mondouri 4.80 0.26 1.34
8 Ratnagiri * s o =
9 Veppankulam 12.76 0.38 3.65
10 Killikulam 721 0.23 1.20
11 Pandirimamidi 6.45 0.19 113
12 Aduthurai 338 0.26 0.52
13 Gangavathy 3.55 0.15 0.56
14 Mulde 353 0.15 0.90
15 Vijayarai * -~ = ==
16 CPCRI, Kasaragod - --- -
Total 78.34 339 18.95

* Sufficient funds available at the centre
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Staff Position

ADQUARTERS

ect Coordinator’s Cell, CPCRI, Kasaragod 671 124, Kerala
r Fax: 04994-232733; E-mail: aicrppalms@yahoo.com)

ect Coordinator 5 Dr. S. Arulraj

SG(Agrl. Stat) : Mr. K. Vijaya Kumar
(Economic Botany) : Mr. C. Jayabose (Study Leave)
Assistant : Mrs. K. Narayani

stant : Mr. K.S. Ramakrishna

JJECT CENTRES

DHRA PRADESH

al Research Station, Ambajipeta 533 214, East Godavari Dist.
04253-288722)

Scientist (Horticulture) : Dr. D.VRaghava Rao
Scientist (Pathology) : Dr. B.Srinivasulu
orticulture) : Ms. M .Kalpana

ist (Entomology) : Dr. ASujatha

(Plant Pathology) : Mr. K.Vijay Krishna Kumar
1. Mr. P. Prakasam

2. Vacant

al Research Station, Vijayarai 534 475, West Godavari Dist.
12-225431)

ntist (Agronomy) : DrK. Krishna Rao
nical Assistant : Vacant
Assistant : Vacant

Research Station, Pandirimamidi, Ramapachodavaram P.O. 533 288, East Godavari Dist.
1-243577)

ntist (Horticulture) . Dr. K. T. Venkataramana
t Pathology) ; Vacant
Assistant Vacant

C Research Station, Kahikuchi, Guwahati 781 017, Kamrup Dist.
61-2840232)

ofessor (Horticulture) : Dr.]. C. Nath
ofessor (Agronomy) : Vacant
Mr. G. Kakati
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KARNATAKA

Agricultural Research Station, Arsikere 573 103, Hassan Dist.
(Phone: (08174-232465)

Agronomist : Mr. T.B. Basavaraju( from 03-11-2004)
Dr.M.Hanumanthappa(upto 02-11-2004)

Junior Pathologist : Dr.R.Ganesha Naik

Research Assistant : Mr. Nagaraj Kusagur

Field Assistant : Mr.K Mylarappaachar

Agricultural Research Station, Gangavathy 584 227, Raichur Dist.
(Phone: 08533-271030)

Assistant Professor(Agronomy) : Dr. B. G Masthana Reddy
Senior Field Assistant : Mr. Somanatha Gouda
Field Assistant : Mr. Syed Jamaluddin
MAHARASHTRA

Regional Coconut Research Station, Bhatye 4215 612, Ratnagiri Dist.
(Phone: 02352-235077)

Agronomist 5 Dr. D. D. Nagwekar
Research Officer : Mr.. V. 5. Sawant

Jr. Entomologist : Mr. V. S. Desai

Sr. Clerk g Mr. P. V. Sawant
Junior Agricultural Assistants : 1. Mr. P. A. Shinde

2. Mr. G. B. Bharankar

Agricultural Research Station, Mulde, Kudal Taluk, Sindhudurg Dist. PIN 416520
(Phone: (02362-244231)

Assistant Professor (Agronomy) : Mr. M. 5. Gawankar

Senior Technical Assistant ; Mr. J. P. Devmore(on study leave)
Field Assistant : Mr. N. R. Parab
CHHATISGARH

Saheed Gundadhoor College of Agriculture & Research Station, Kumharawand Farm, Jagadaly
494 005, Baster Dist.
(Phone: 07782-229150; Fax: 223670)

Agronomist : Dr. T.D. Pandey
Horticulturist : Vacant
Technical Assistant : Mr. |.P. Yadav
ORISSA

Department of Horticulture, OUAT, Bhubaneshwar 751 003
(Phone: Resi. 0674-2561651)

Assistant Professor (Breeding) : Dr. D. K. Dash
Assistant Professor (Agronomy) ; Dr. TK.Das
Technical Assistant : Mr. P. K. Jena
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3-288722)

omy) & Head

or (Plant Breeding)
fessor (Entomology)

r (Plant Pathology)
istant

-2472108)

fessor (Agronomy)
cal Assistant
t

earch Station, Aliyarnagar 642 101, Coimbatore Dist.

Dr.R.Venkitaswamy
Dr.N.Meenakshi Ganesan
Dr.K.Rajamanickam

Dr. B. Meena

Mr. M.Panjalingam

u Rice Research Institute, Aduthurai 612 101, Thanjavur Dist.

Dr. P. Parasuraman(from 16-07-2004)
Ms. P. Kalaiselvi
Mr. M. Sudhakar

esearch Station, Veppankulam 614 906, Thanjavur Dist.

373-260205)

nt Breeding) & Head
fessor (Agronomy)
rofessor (Agronomy)
essor (Plant Pathology)
Professor (Crop Physiology)
al Assistant
tant
ant (Administration)

)

Professor (Horticulture)
2 Professor (Plant Pathology)
' { Assistant

ST BENGAL

Dr. C Natarajan

Dr.R Marimuthu

Dr. A. Guruswamy(from 07-08-2004)
Dr.G Karthikeyan

Dr. T. Sivakumar(from 06-12-2004)
Mr. N.Vinayagamoorthy

Mr.. R.Sekar

Mr.M. Muthumani

al College & Research Institute, Killikulam 628 252, Vallanad, Tuticorin Dist. (Phone:

Dr. P. Paramaguru
Dr. E.G. Ebenezar
Mr. T. Subramanian

tment of Plantation Crops, Faculty of Horticulture, BCKVV, Mondouri (Kalyani) 741 235,

e, Professor (Horticulture)
ofessor (Horticulture)
jical Assistant

ne: (4994-232893/95)

or Scientist (Agronomy)

ist. (Phone: Resi. 033-23447364)

Dr. A. Bandyopadhyay
Dr. D.K. Ghosh
Mr. A. K. De

ral Plantation Crops Research Institute, Kasaragod 671 124

Dr. V. Krishnakumar
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