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COCONUT CONVENTION OCTOBER 9th & 10th KERALA AGRICULTURAL st
UNIVERSITY

A, REVIEW OF RESEANCH WORK ALREADY DONE

I. COCONUT RESEARCHE STATION, NILBESWAR.

A, Agronomic Practices.

1, Planting

Optimum age of seedlings for planting.

Comparative study of performance of trees obtained
by planting 1, 2 and 3 years old seedlings, revealed that one
year old seedlings establish better and gave good performaunce,
In aged seedlings there is a set back in growth, and delay in .. \¢
establishment, One year o0ld seedlings are found to ke the
best planting material for planting in uplands and nop inun-—
dated level lands, ‘

Optimum depth of planting,

Out of the four treatments tried (1) surface plant-
ed (2) Planted in 1 ft, depth (3) Planted in 2 ft, depth and
() planted in 3 ft, depth, it is observed that seedlings
planted at (1') and (2!') depth thrived better in early stagese.
But in later stages the treatment differences are evened out,

In order to avoid formation of surface roots in
later stages, 3 feet depth is recorded as ideal, Observations
on the performance of palms after its 50th year (declining
phase) are in progress.,

In the red sandy loam soil, planting in 3 feet
]
depth was found significantly better than 2! and 1', In the .
littoral sand of Nileswar III Station, planting in 3ft, depthﬁ;zfi

" was found better than planting in 6 ft, depth, [ A ;jf“
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Optimum spacing,

Seedlings were planted at the rate of 100 trees, 80
trees, and 60 trees per acre respectively under triangular
mothod, Trees under 100 trees per acre grow lanky and tall
and flowering was considerably delayed. Incidence of disease
was more in the crowded plantation, Yield in closely planted
palms was significantly lower than the other two treatments,
So a population of 60 to 80 trees per acre depending upon the
soil condition and other environmental features is the bests
For soil types of normal fertility status 25 ft. (7% Meter)
spacing under square method is ideal.

Lowering experiment:-

Trial conducted by lowering the surface planted trees
after 3 years to a further depth of 2 feet, showed that it
causes some set back in the plants, It is, therefore, not
advisable to disturb the plants after transplanting. However,
the palms are found to improve in subsequent years. Wnen sur-
face planted@ palms of 25 years of age were lowered, a set
back was recorded for the next 3 years, However, the palms

recorded better yields thereafter,

II. Soil Manageument,

Intercultural operations in Coconut Garden,

Ploughing with iron plough was compared with mammatti

Jigging. No significant difference was noticed, Economics, L-lint

i

ﬂOHVenience; end availability of the labour are the factors to )9

be considered for choice of operation.

Regarding the number of ploughihg tried, two ploughings
. B year wvas found benefitial and economical than one ploughing

a year and 3 ploughings a year,

Begarding the depth of ploughing or digging trial no

significant difference was noticed between 5" deep digging
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and 4" aud 6" deep ploughing.

2. Moisture conservation

Husk burrial

The practise of bur*ying husks at 15" depth in linear A

trenches in between rows of trees resulted in better perfor-

mance of trees and it stands on par with the other manuriné{?ky;”fvygj

practices. The advantage is mainly due to the moisture con-
servation and prevention of leaching loss of nutrients., In-

creased yield is mainly by way of reducing button shedding,

So it is a desirable practice provided the husk is available

at reasonable cost, \ g

In 2 comparative trial to study the effect of appli-
cation of clay and burrial of coconut husk to improve the
structure of sandy soil, it was recorded that husk burrial

improved the production of nuts, Application of clay did not

record any increase in yield, S

Cover cropping:-—

Cover corps namely Calapagonium ruconoides, Peuraria
Phaseolddes and Centroscma were tried, Of these calapagonium
o . )]s <
rnuconoides was found to give a dry/in summer nronths and is

found to be better théﬁhthe other two. w L

Ploughing of alternate strips in alternate years add-
ed zood green matter to the soil and at the same tine retain-

ed the crop permanently as a self sown crop,

I1I, Manuring,

Method of application of manures and fertilizers.

Application of manures and fertilizers in (1) circu-
lar basins (2) Linear trenches of 2 ft, width in between rows.
end (3) by broadcasting in the entire area were tried, Appli-
cation im circular basins and by broadcasting were found sig-

nificantly better than the application in trenches.



Though broadcast application works out to be cheaper
it can be adopted in pure plantation only; so application in
circular basins is ideal. A

Forms of Nitrogen.

Groundnut cake and Ammonium sulphate were used as
organic and inorganic forms of nitrogen, They were applied on
equal nitrogen basis and there was no significant difference
on yield and performance, Cowmparison on unit value basis re-
vealed that ammonium sulphate is the more economical form for

USCe

Forms of Potash.
Sulphate of Potash muriate of Potash and wood ash
were tried as source of potash on equal K20 basis., It was

found that muriate of potash and wood ash applied trees gave
significantly better yield, than those which received sulphate
of potash, The difference between the effecct of wood ash and
muriate of potash wes not significant, But workiﬁg out the
unit value of potash, muriate of potash is found to be the
cheapest foru,

Levels of potash,

Among the levels of potash triecd at the rate of O,
1 an¢ 2 1b, K20 per trece per year in the form of Muriatc of
Potash, 1 and 2 1b, levels gave beneficial results, But the
yvield difference between 1 and 2 1b, level were not significant,
S0 muriate of potash at 1% to 2 1b, per tree per ennum is the
optirnun dose.

Effeet of Nitrogen and Phosphrus on the performance and yield

of Coconut,

. An experirent was started during 1961 with an object
to study the effect of phosphatic fertilizers and its inter-
action with nitrogenous fertilizer on the yield of coconut i.ec.
effecet of P205 with and without nitrogen oveXr and above potashe
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of treatments and hence the experiment was discontinued /7

fron 1970 onwards,
X

/& ’
/4 Green wanuring,

Green manure crops namely cowgrar, sunhemp, Cassia

T
~ttore Cassia occidentals and Crotalaria striata were tried,

/ Cowgram and Crotakaria striata were found to give

¥

3¢ higher tonnage of green matter,

Regarding the time of sowing, sowing seeds in second
fortnight of April was found to give better spreading grow-
th of the crop,

Green Manure shurbs,.

Glyricidia maculata, Indigofora teysmani, Adathoda
visica, Tephrosia candida, Luecana glauca were tried e
shrubs, Glyricidia is gound to he a good hedge cum green
panure shrub, While Tephrosia cendida is an ideal shade

cum-green manure crop in coconut garden, o

IV, Irrigation, r L

Improvement by drrigation,

Irrigating bearing trees in sandy soil of Central

Coconut Research Station, Nileshwar III has increased the

yield from second year of commencerient of irrigation, w,;k”

This is8 by way of reducing button shedding, Yield in- ,;x“ﬂ
crease was observed by production of more number 6f bun~ ;F‘
ches from 4th year ohwaerds, On an average 30-60% increase
in yield is recorded, Basin irrigation once in 10 days

during Noveuber to May is found to give good results,

Differential response to irrigation,

Trees under medium yield groups respond well to irri-

gation while the improveument recorded in high yield group Mi*

is not perceptable, Regarding the percentage increease in‘yﬁf“

eannual yield, the low and medium yield group 5= i



of trees recorded the maximunm yield increase.

Influence on nut characters,

In the irrigated trees a larger proportion of nuts
cone under medium size group. '

Size of dehusked nut is also little recduced by

irrigation,

No appreciable difference is noticed in the Kernel

thiclkness,

Though the difference in out turn of copra per nut.
is not eg¢napicous, total copra production per palm is sig-
nificantly high because of the high yield,

0il percentage on irrigated produce is comuparatively /,
lower than unirrigated, Proportion of o0il cake to copra is

rmore in the case of irrigated crop,

BE. Crop improvenent,

I. Icprovenent by selection,

Following nursery studies and performance studies of

adult palms forwqg@fé key for fixation of selection criteria,

mem——

Month of harvest and germination,

The germnination studies wmade on nuts harvested in
different months have proved that nuts harvested in February
gave the lowest percentage of germination and that harvested
in March have the highest percentage of germination, The
Percentage of germination is nmaximum between 17th ancd 18th
week after sowing and gradually decreases after 18th week,
The most suitable season for collection of nuts and sowing

has been standardised,

Rate of production of leaves,

The studies on the relationship between the rate of
production of leaves and time taken for germination revealed
that:

_ (i) The period between the production of Ist and 2nd
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leaf wos shorter in all cases and varied from 28 to 43 days,

(ii) The period between the production of 2nd and 3rd

leaves wes shorter in all cases and varied from 32 to 47 daws,

(iii) The diffcrence in period between the production
of ggccessgglmigavesf%as less in case of late germinated
seedlings, R

(iv) There is positive correlation between tine taken

for geruination and rate of production of leaves,

(v) Barly germinated seedlings are observed to flower

| .

i 1/

carly.

Thickness of husk and germination,

Seednuts having very thick and thin husk had conpara-
tively lower gerrination than nut having husk of mediunm thick-
ness,

Aoot production and germination,

Early gerrminatéd nuts heve more number of roots,

Number of roots and seedling vigour,

There is a positive correlation between the height and

girth of seoccdlings and the number of roots procduced,

High setting and early germination,

Ezrly gerriination is observed in the case of nuts

collected@ fror trecs which exhibit high setting percentage,

Number of nuts in the bunch and gerpination,

High germination percentage as well as early gernina-

tion are noticed in heavy bunches,

Size of nut and gernination,

Tco big and too small sized nuts gave poor and late

germination, Medium sized nuts are ideal,

Position of nuts in the bunch and gerumination,

Total germination percentage is pootr in the case of

seecnuts from top and bottom portion of the bunch,

!; /i



Performance of progenies of regular and irregular bearers,

The results are inconsistant and so it is not a disti-

nictly transmittable character in the case of West Coast Tall
variety,

Method of selection of seedlings and performance of trees.

Progenies from poor mother palms and poor seedling
proved to bhe a failure.

II. Inprcvenent by introduction,

Collections from all over the world were introcduced at
Coconut Rescarch Station, Pilicode and their morphological

characters and adaptability were studied in detail,

Exotic varieties,

The 22 varieties tried at the station were categorised
as follows based on the economic and other characters of in-
terest,

(a) BEcononic varieties fit for conmrercial growingd
(1) Laccadive Ordinary (2) Andeaman Ordinary (3) Java
(&) Fbilippines (5) sSian, ‘

() ?ﬁ§nomlc‘variet1es noted for their size and tender nutsi

Ney Guinea and Cochié China. e
(c) Fancy varieties.
(1) Laccadive Small (2) Laccadive Micro,
(3) Andaman Giant (4) Spikeless.

(@) Economic variety noted for ornamental value,

i. Strait settlement ,, Apricot,
(e) Ornamental dwarf varieties,

(1) Andamen Dwarf (2) Laccadive Dwarf (3) Gon thembili,
(4) Nyor Geding (Kalpa gading)



(£) Dwarf varieties suitable as pollen palms in hybridisation
work,

(1) Chowghat Green Dwarf (2) Gangabondan (Semi tall)

(3) Laccadive Dwarf (%) Chowghat Orange Dwarf.

(2) Indegenous yvarieties,

Collections from Bombay, Mysore, Bengal, Tanjor and
Godavarl were planted out for their performance study. The
type from Bengal, Bombay and Mysore are found to be economic

and promising varieties with good nut characters,

iI1. Inprovenent by breeding,
1. Study of self and natural progenies of West Coast Tall,
' The selfed progenies of West Coast Tall variety was

comparecd with the open pollinated progenies., It is recorded
that open pollinated progenies showed significantly better per-
formance than the selfed progenies which evidenced inbreeding

depression,

2+ Study of Tall x Dwarf Hybrids,
This is recognised as a wmost popular hybrid with the

following economice charascters,

a) TxD bears within 4% years,

b) It attains steady bearing within 3 years of first flowering,

¢) Total annual yield of nuts ranges from 75-85 while that of
Tall and Dwarf are 55~60 and 10 to 50 respectively,

a) Percentage of poor yielders are comparatively lower than
that of Tall raised in identical environments,

e) The average copra content per nut is 187 gns, for TxD 171 gn.
for west Coast Tall and 52 g. for Dwarf.

f) But the total annual copra produétion per palm is 12,45 kg,
to 14,110 kg, for TxD 10,560 kg, for West Coast Tall and
2,340 to 2,700 kg, for Dwarf.

g) Alternate bearing of Dwarf is not inherited in TxD but irre-

gular bearing is noticed to a swmall extent,
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h) Detailed study on rmorphological characters has given hints
to predict longivity almost alike the female parent West
Coecst Tall., TxD gives 25 to 50% increased yield over the
local,

IV, Improvement of other ecconomic features,

i, Button sheding in different verieties, Observations were
rade on 15 exotic varieties and west coast tall to find cut

the percentage seguance of shedding and the age of buttons so
shed,

High shedding is recorded in Fiji and Andawman Ordinary

varieties while the lowest is in Ceylon and Philippines.

Shedding is more after the stigmatic receptivity than in
the earlier period, el 1950

(L LA
N\

2. Trials to prevent buttonm shedding. \ _ QY

v L v YV

(a) Spraying Bordeaux nixture, iy o,

1% Bordeaux mixture was sprayed soon after the opening ‘

of spathe and after shedding of male flowers, No improvement
wes recorded,

(v) spraying Planofix.

1% solution of the chenmical was sprayed twice after
opening of spathe and the treatwment was not found to be effec-
tive,

(¢) Thinning bunches.

Only one bunch was reteined per tree and the others
were renmoved, to see whether this process could improve sett-
ing percentage of bunch, But this‘practise provided to be a
failure, '

3. Toddy recov ry from different varicties.

Seventeen varieties werc tapped for 6 months 2 year
to find out and gquality of toddy obtainecd, Of those, Lsccadive
Ordinary, Andaman Ordinary, Laccadive Small, West Cosst Tall

and Cochin China are found to be promising, giving an average
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yield of 243, 213, 133, 119 and 110 litres of toddy, Spikeless
variety give no toddy. Todédy obtained from Siam, Bengal and
Andeman Giant were very negligable such as 5,0.3 and 0,125
litres respectively,

Dwarf varieties also gave very little toddy ranging
from 0,6 to 10,litres,

C.Faim: Managenent,

i, Intercropping.

Following intercrops were tried various Seasons,

a) Cerezls & Millets, Paddy,Ragi, Samal, Vargu, Cuubu Ahkdlral'jv

Vali & Maize were tried, Of these naaﬁy qul éha alze are
found tc be promising cereals that could be cultivated profit-
ably in coconut garden,

b) Tuber crops.

Tapioca, Sweet potato, Colocasia, and Yam were tried,
Tepioca and Sweet potato are the promising crops which could Le

raised profitably with adeguate nanuring,

c) 0il seceds.

Groundnut, Castor and gingelly were tried, Of these
groundnut is a promising crop in all the three soils types Hampn )
giving an average yield of 1500-2500 1bs,per acre TMV.I is the
o8t suitable strain,

d) Spice and condiments.

Ginger, Turmeric, Chilly were tried, Ginger is a pro-
nising crop in laterite soil & Chilly is profitable in sandy
s0il, |
PESTS AND DISEASES,

1

Effect of lime and potash om control of bud rot disease.

Experirient was conducted to study whether the applica-
tion of these nutrients will impart resistance to treces and fornm

o Preventive treatment against disease.
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Potash application was found to impart some resistance
adjulg ed by the low occurrance of diseese in that gfoup. In
line applied plots there were instances of fresh attacks and
casualities,

2, Control of Rhinocrous beetles,

(a) Bioclogical control of Rhinocerous beectles by green
rascardin fungus, Observations does not show any significant

effect in controlling the pest,

(p) Spraying insecticides in the breeding places.

Guesarcl 550:1 1b, in 12 gallons were sprayed in the
rwanure pits and breeding places on every 15 days. No appre-
ciable reduction in the gurbs and nultiplication of pest was
observed,

3 Stud¥ of susceptibility of variecties for beetle attack,

Cbhservations of instances of pest attack were umade on
all the exotic varieties through out the yecr, It is rec-
corded that exotic varieties are more suspeotible to heetle
attack than the indigenous varieties,

2, Straint settlement and siem are the rost suspectible
varieties,
3. Ancdoman giant and Bengal varieties are not scen
attackeu by this pest,
e ow“‘ 4 Instanccs of beetle attack is more during oquer‘

|\ LA /
“Ph ongﬁg‘(March~June) and ninipun during August- OCtOOLr. {l

Biological, control Og Nephantis Serinopa.

Nephantis Serinopa is a serious pest affecting the coco~
hut palpns, The caterpillar eats the entire foliage and when
the pest 18 widespread the whole garden presents a2 burnt
appearance resulting in reduction in procduction of nuts, The
pest is effectively controlled by releasing parasitcs which
are reared in the Laboratory. The most effective parasites

liberated to control the pest are Periserola & tephantides
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(Beythylid). Annmally 15 lakhs of these parasites are reared

3

and liberated to benefit an area of about 800 acres.,

/COCONUT RESEARCH SUB STATION, KUMALRAKOM/

I. Manurial Expericent,

A manurial trial was conducted frorm 1952 to 1959 with

the object of determining the manurial reguirements of coconut

in the tract with the following treatments, O 3* “'

N 2 K Y Ayl
1, 0.25 1b. 0.25 1b, 0.5 1b. per tree per year. Joi::
.8 0i25 4, Q.25 ,, 1,0 ,, per tree pecr year, :
3. 8l5 4, 025 44 1,0 ,, per tree per year.,
4, 0.5 4, 0.75 4o 1,0 ,, per tree per year.
5 O.S‘W;; ' 0;75 - 1.0 ,, per tree per year,
6. el s 0475 45 1,5 4, per tree per yeer.

The treatuments were found significant and treatment
No,%& viz., 0.5 1b., of N,0,751b. of P and 1,0 1b, of K per tree
per year was found superior giving 40 to 50% inerease in yield
over the control,

ii, Cultural trial:- A cultural trial with the follow-

ing treatnents were in progress from 1952 to 1961,

1, Forming wounds in August and levelling in Decerber,
2o Shallow digging with local cannatty,

3 Deep digging with kunthali,

4k, No cultivaticn

The treatments gave no significant results at all,

iii) Studies on the residual effects of fertilizers.

The experinent was started in 1959-60 to detcrmine
how long the residual effcets of continuous application of
fertilisers remain in the soil under local conditions, The
results showed that the residual effects persist in the soil

cven after five years but there was a general tendency of

+
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decline in the yield and increase in the yellowing of leaves,
As it would be detrimental to the palms to keep them unnmanured

the experiment was discontinued in 1965.

iv) Cul tural trial II,

This trial was laid out in 1962 with the following

four treatments replicated six tine,

i, Intercultivation; two digging in a year.
2. Clcan surface removal of grass,
3+ Perennial cover of Pueraria javanica,

4, Perennial cover of grass,

The results of the pooled analysis of the yield data
for the years 1965 to 1969 showed significant differcencecue to
treatoents, It was found that the treatrent clean surface re-
roval of grass was significantly superior to the treatrents
perennial cover of leguminous crop and perenniel cover of gress,
The treatrient intercultivation waes at par with clean surface
rerzoval of grass, The results show the need for intercultiva-

tion and rermovel of weeds in coconu? gardens,

v) Menik Compound trial:~ An experiment was conducted from
1964 to 1969 using Manik conmpound over a dose of wmajor nutri-

ents to assess its effect on yiecld ond discase condition of

coconut palns,

The follcowing were the treatwments,

1. Control; NPX; 7 1bs, of 8:8:16 mixture per tree per year,

2. Control + 2 kg, Manik applied to the soil per trce per year,

3. Control + 2 kg, Manik 2s spray in 4 spraying and

4, Control + 1 kg, Manik applied besally and 1 kg, as spray in
two sprayings.

The experiment did not give any significant result in any of

the years and therefore discontinued,
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vi) Potash trial:-

Ag observational trial was conducted from 1964 to 1970
to study the effect of higher doges of potash on the yield of
coconut palms, It was found that the application of potash
above 900 gm, without a corresponding ihcrease in the levels
of Nitrogen and Phosphoric acid has a depressing effecet on the
yield,

vii) Carbide ash experiwent: This experiment was started in

1968 to study the effect of carbide ash as lining naterial
~and to compare its effect with that of dolomite on the growth
and yield of coconuts, No significant results have been ob-

tained.

viile Mmurial cur wpicronutrient trial on adult palnus,

The object of the experirent is to assess the effect
of application of fertilizers with amlwithout a dose of trace
elenents on the yield and disease condition of coconut palms,
A rancdomised replicated trial with the following 9 treatments
with & replications is in progress since 1962-63,

1. NPX alone,

2. N1 P1 X1 alone,
3. NPX + Borcn (200 g, Borox)

4, NPX + Manganese (200 g, of ranganese sulphate)
5. NPX + Copper (200 g, of copper sulphate)
6, NPX + Zinc (200 g, of Zinc sulphate)
7. NPX + Molybdenun (2 g. of armoniurm nolybdate)
8. NPX + All the ebove 5 trace elements at the above
dose,
N = 250 . g. P = 350g, K =700 g. per tree per
year,
N1 = 300 g, P1 = 700¢g. K1=1400 g, per treec per
year,

The trace elements are applied basally., In adcdition
cach palo received 20 kg, of glyricidia leaves and 20 kg,of
cattle manure per year., Yield data for the years 1965 to '71
were analysed, Significant results were obtained only in one

year, T2 and T7 were found superior to other treatments,
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T6 (NPX+Zinc) has rccorded comstantly better results in other
years also, Observations recorded on the yellowing of palms

have revealed that yellowing was on the increase and thc basal
application of -the above 5 trace clements is not effective in

naeking any inprovement in the disesse condition of the palms,

[SOCONUT iZSHANCE SUB STATICN, BALARAMAPURAM/

I. Beview of work:-

(1) One ranurial and cultural experimcent was laid
out during the period from 1951 to 1959 the results of which

care as follows:-

a) The best treatment corbination for coconut in
red loar soil is an N.P.X. nmixture containing 0,50 lbs, of
N, 0.25 1b, of 9205 and 1,00 1b, of K

under ordinary soil conditions,

20 per tree per year

b) There was no statistieally significant cdiffer—
ence between taking basins around the trece alone and ploughing

the entire area without teking bhasins,

FHK KKK Kk R KR
FKK K KK K XK
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B, THECHNOLOGICAL PROBLEMS IN COCONUT CULTIVATION.

The Coconut palm which has the unique distinction of
being styled as 'Kalpa Vriksha'! continues to dominate the tro-
pical countries of the world, India is the second largest pro-
ducer of Coconut in the world., Xerala State accounts for 70%
of the total area under coconut in the Indian Union, The total
area under coconut in Kerala State is 80,00 lakh hectares con-
tributing to 24% of the cultivated area, However, a careful
analysis of the production trend in coconut has revealed that
the productivity of coconut is declining. As against 6430 nuts/
L?bt%gg¥%g§n;fuéoconut during 1960-61, an yield of 5536 nuts -
per hectare alone was recorded in 1970~71 which works out to
14% reduction in yield per unit area. Though 44% increase in
the area under coconut was recorded during the ten year period
the éroportionate increase in the overall yield was only mar-.

ginal because of the 14% reduction in yield per unit areza.

While it is extremely difficult to provide a comprehen-—
sive list of contributory factors responsible for this declin-
ing trend in yield, an attempt is made to enumerate the most
important techmological problems in coconut cultivation facing

the growers,.

I, Rootwilt disease on coconut,

This is thebmost dreaded disease of Coconut crippling
the coconut cultivation in south and central Kerala causing an
annual loss of about B, 28 crores, Out of the total area of
80 lakh hectare under coconuts, 3 lakh hectares are affected
by rootwilt and about 8C lakh disease affected coconut palms
have been cut and destroyed, The disease is debilitating in
naturc and spreads slowly but steadily. The rapid spread and
high intensity of the disease in light soils subject to in-
undation are also important features of this baffling dis~-
case., The etiology of the disease continues to be intriguing
in spite of the concerned efforts of the Plant Pathologists

<
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at C,P.C.R.I., Kayawkulam,

However the possibilities of rehabilitating the discase
affected coconut tract by systematic adoption of agronomic
practices resulting in increased production and replacement
of upeconomic palms with high yielding hybrids are being stu-
died by the C.P.C.R.I, and Kerala Agricultural University,
Trials are in progress to screen the different exotic and in-
digenious types against rootwilt disecase at Regional Coconut

Research Station, Kumarakon,

IT. Damages caused by rats.

It is estimated that about 50 to 60 crores of coconuts
accounting for about 5 to 10% of the total production of co-
conuts are being damaged by rats, An integrated approach for

rat control is to be formulated and adopted.

ITI, Planting coconuts in unsuitable areas.

Extensive hard laterite areas Lave been chosen for plant-
ing coconuts, Such areas have only a few inches of top soil,
In the initial stages, the seedlings exhibit satisfactory
growth, but later they give only less than 10 nuts per palm,
Such unsuitable areas could be allotted to ceshew or jack or

to polyembryonic mango varieties.,

IV. Low yield of copra from types grown in India,

Nearly 7000 nuts are required to make a tonne of copra
in India while the figures for Shri Lanka and Philippines are
only 4500 and 4000 nuts, As a conseguence, India will rewein
backward inthe development of coconut based industries due to

the high production cost,

This could be got over by systematic selection of seed-
lings from nuts of palms giving high copra yield, since it
has been established frow heritability studies that weight

of husked nuts 2s a higher heritability value than the number

of nuts., Similarly, some of the introduced varieties like
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Laccadive Ordinary, Phylippines, Cochin China and the indegé-
nious types ‘Kappadam‘ which give higher copra out turn could
be multiplied and distributed to growers for obtaining econo-
mic yields,

V., Providing irrigation to Coconut Plantation,

Increased yield upto 60 to 100% hes been obtained by
irrigating coconut gardens at Coconut Research Station, Nile-
shwar, Since soil woisture is the greatest limiting factor.
for the successful growth of coconut where rainfall is meagre
and ill-distributed, adequate soil moisturc should be ensured
by irrigation to obtain satisfactory growth and yield, Even
sea water could be used for irrigation, Productivity of palms
hag been extremely poor in the coastal areas due to drought

conditions prevailing fror December to May,

VI. Rehabilitation of unproductive palms,

The proportion of unthrifty palms is usually large in
the gordens of small holders because of closer planting., Fur-
ther more, closer planted palwms arc prone to disease and pests,
 Frou experivents conducted at Coconut Research Station, Pili-
code it is scen that a population of 80 trees and above per

acre is deleterious to crop yields,
It is, therefore, absolutely essential that thinning
is to be carried out in closely planted gardens,

Similarly all palms which are very old and unproductive
should be removed and replaced with secedlings raised from pre-~

notent palms,

VIL, Manuring of Coconut palms,

About 60% of the palrms aregot being manured syste~
natically, The importance of wmanuring in enhancing production
has been clearly brought about by experiments conducted at the

Rescerch Stations as well as on private gardens,
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VI1I. Leck of correct apprisal of management practices,

The poor productivity of most of the coconut plantation
is due to faulty and improper or inadeguate soil managewent,
A fuller appreciation of this fact and a systewmatic adoption
of improved practices will help to step up production, The
important soil management practices are tillage, drainage,
rulching, (over cropping}fhusk berrial, use of soil amenducnts

and soil ameleorants,

IX, Defective intercropping.

Coconut is raised as a mixed plantation with tall grow-
ing fruit crops like jack, and mango with the result, that

the yield from coconut is too low to be economical,

X. Lack of correct apprasial of the pests end discases

affecting coconuts and method of their control is yet another

cause of the low productivity in coconut,

¥I. Loss due to frecuent fluctuations on pricesS.

It is estirated that therc is an annual loss of 25, 16C/-
crores by the fall in prices of coconuts, Consecuent tc fall
in prices, the growers are unable to manure their palecs on
account of the high cost of inputs like fertilisers, green

lea¥es and other organic wmanures,

R HK Rk K A K K KK
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C. DISCUSSION ON RESEARCH WORK IN PROGRESS AT NILESHWAR %“Y
A, Botany:- /

(i) Germ plesw collection and study of perfomance,

Object:~ To study in detail the performance and adaptebility
of exotic varieties and to rulitiply the promising varicties,

Besults’of studies undertaken,

Introduction and study of exotic and indigeneous types
end their performance under West Coast conditions wes first
rmade in this country at Coconut Rescarch Station, Pilicode in
the year 1924, A total number of 32 exotic and indigencous
types have been introduced so far., Detailed studics regarding
the yield and copra content have been nade in respect of 25
types. The results of studies relating to six of the wmore
Prouising types are tabulated below:-

— : No,of  Average Aver- Av, Av, %
Rotle O% an ety palms  No.,of age copra annual . of
sl avail- nuts. copra output pro- set
e ;J’O' able, out- per duction
A ol turn palm of fe-
v ‘33@’ Y » per year., male flr, §
& L 70— ST S nat, _ _ _ _ _ _ _ _ __ \
AT S gu. kg . :
VN o T
1, Laccadive : L
ordinary 16 87 180 15.66 400 2557
Philippines 21 61 224 13,66 e 22,0
Java 18 54 246  13.28 200 27.0
Cochin China 14 50 234 11 .70 233 21.4
New guinea 7 46 231 10,62 247 18.6
Laccadive Micre 2 140 81 11,34 700 | 20,0
West Coast Tall 10 52 171 8,89 224 23.?

From the tabulated statement shown above Laccadive Ordi-
nary is by far the best type giving an yielé of .15,66kg. copra

per paln as against 8,8 kg, recorded by West Coast Tall, The

other promising varieties are Philippines, Java, Cochin China,
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New Guinea and Laccadive Micro,

{ii) Study of second generation selves and sibmatic progenies

in Coconut,

Object:~ To evolve inbred lines in Coconut and to find out
whether hybrid vigour is met within the crosses between the
first generation selves, . ,ﬁ&ﬁ“

Treatnents AR ' e R

e

Main Plot:~ Progenies of 6 grand parent fanily group.

Sub Ploti- (1) Sggeneration‘ (Second generation selves) :
(2) Sibnated progenies of S, Progenies. Yol N

Year of planting: 1961 v‘*' .:f5ﬂ§ifﬁ“5
Lavout:- Split plot in compact fanily blocks, ¢4 %JN‘ "
Spacing:- 6,6 metres, Square planting, . ;a{~f‘
Results of studies are tabulated below,
Grand 1968 1969 1970 1971 '72 '73 74  Total
parent, )
1/109 A, self - o - 11,0 20,0 20,8 13,0 65.6
Sib ol e 13,3 22,1 23,4 32,8 22.5 114,11
'1/109 B.self 214 10,2 14,7 27.4 29,3 29,0 28,0 159,0
Sib bk 12,6 11.1 26,7 23.7 33.6 20,3 132,5
1/174 self 2,0 6.2 12,7 25.4 35.7 39,1 38,4 159.5
Sib e 15.3 17,5 30,0 51,8 49,6 58,1 222,53
6/4 self 1,0 6,0 6,7 14,0 28,1 19,5 18,1 93,4
Sib < 4,8 10,0 22,8 26,1 28,1 20,6 101,53
1/129 self o 1.5 9,7 17.0 24,9 17.0 17,8 87,9
Sib 2.0 6.0 15,7 32.3 34,3 46.8 43,2 180,3
8/127 self _— 2.8 7.8 9.8 20,5 20.5 23.4 88,6
’ Sib 3.3 15,5 10.4 20,4 33,6 24,3 37.0 144,5 _

It would be interesting to observe that while nost of
the progenies exhibited quite a marked depression in yield on
selfing, the progeny of 1/109 B, did not record any reduction,

This material would be reasonably uniforn in yield and other
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desirable characters, since it is known that about 2/3rd of

the deleterious recessives get eliminated by two selfings,

(iii) Study of Tall x Gagabandan Crosses.

Object:—~ To study the performance of hybrid progenies obtain-
ed by crossing promising exotic varicties and West Coast Tall

with semi tall type 'Gangabondan' as the nale parent,

Treatrments

(1) Laccadive Ordinary x Gangabondari,
(2) Laccadive Small % Gangabondaw,
(3) Andaman Ordinary x Gangabondan,
(4) Cochin China x Gangabondarn,
(5) West Coast Tall x Gangabondan,
(6) Java x Gangabondan,

Year of planting: 1949

Layout Progeny rows
Results of studies,

The observations recorded so far are tabulated below:

L R T T T T T T T e T ey

Hybrid Mean yield Copra Copra out turn per

Fenale X Male per tree, content tree per year,
per nut .

————————————————— ga.— B - - - _kép— - - -
i, L.0. x G, 110.8 182.5 20,20
24 4.0, x G, 784 216,0 16,9
5a €.C. x Gy 57 27546 15.8
4, T x G, 75.4 201,0 15,1
5¢ LS. X G, 86.5 158,0 157
6. J x G, 54,7 175.6 9,6 -

mw R R S e s e M mm e e mer ema T s s e wes  em e e mms e S e S e e ame  gem

All the six types of tall forms used as female parent
when crossed with Gangabondan exhibited hybrid vigour., Ariong
the 6 group of hybrids, Laccadive Ordinary x Gangaboncan con-
tinued to be superior to other progenies in respect of annual

yield, and out turn of copra per tree, Copra content per nut
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is more in Cochin China x Gangabondan followed by Angaman Ordi-
nary x Gangabondat.
{(iv) Introduction of Spicata character in the local "Tall'

variety.
In the variety spicata described by Jacon (1041), the

character of rasculnity was seen to be least expressed. This
variety is reported to have not niore than 50 male flowers as.
against the rean nunber of about 5000 net within ordinary va-
rieties, It would be useful to breed this character into the
local tall variety; so as to build up a tree in which the in-
florescences are branched, as in the ordinary tall variety, but

the flowers borne on it are largely fenale.

Cbject:~ To find out whether the high ferale flower production
of Spicata could be introduced into Typica (West Coast Tall) to

inprove the yield potential of Typica,

Treatnents
™ o sle Typica x Spicata
T2 oee Spicata x Typica

Layout cale Replicated Progeny rows.
Results of studies.

A total number of 45 Typica x Spicata and 27 Spicata

x Typica hybricds-were planted in 1960 to find out whether the
high ferale flower procduction of Spicata could be introduced
into Typica variety to improve the yield potential of the
latter., Out of these 3 typica x Spicata hybrids died and 42
are surviving,

| Arong the 42 Typica x Spicata hybrids 29 plants have
shown Typica characters (69%) and 13 have shown Spicata'chara-
cters (31%) while in the 27 Spicata x Typica hybricds 16 have
shown Typica characters (59.,2%) and 11 Spicata characters (40,8%).

In respect of yield Typica x Spicata and their recipro-
ccls have given almost the sare yielcd, While the nean annual

production of nuts in Typica x Spicata is 40 nuts per paln that
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of Spicata x Typica is 42 nuts per paln,

It is also of interest to note that the palms which
show Spicata characters and Typica characters in the Typica x
Spicata hybrids have given the same yield i,e, 40 nuts per palm.
But in the case of Spicata x Typica crosses while the palms
which show Typica characters have yielded 36 nuts per palm the

palms which show spicata characters have given 49 nuts,

Indications are that the high female flower production
character of Spicata and the high setting percentage character
of typica could not be combined in the hybrids produced by cro-
ssing then.

Detailed studies on the setting percentage, fenale
flower procduction, nut production, bearing behaviour, copra out
turn etc., will be conducted for a few nore years before arriving

at a final conclusion,

(v) Studies on the inheritance of Spicata characters.

Object:~ To study the inheritance of Spicata characters in pure
bred progenies of Spicata and Crosses with Dwarf (Typica) and
reciprocals,

Treatrents,

T1 eo Pure bred Spicata
T2 oo OSpicata x Dwarf
T3 oe Dwarf x Spicata

Spacing:~ 6.6 r, square planting,
Results of Studies:

9 plants in each of Spicata x Spicata and Spicata x Dwarf
crosses were planted in 1963 to study the pattern of inheritance
of parental characters., Of the 9 Spicata x Spicata, one plant
died and 8 are surviving, There is wide difference in the nun-
ber of years taken for flowering between plants and it ranged
from 5 to 12 in both the crosses, With regard to the expression
of parental characters 6 out of 8 plants in the Spicata x Spicatea

showed spicata characters while the cther 2 showed typica



characters, In the case of Spicata x Dwarf crosses 5 have
shown Spicata characters 2 dwarf characters and one typica .
characaters One plant has nbt flowered. Since niost of the
plants have only just started bearing yield data will not
give a correct assessment of their yield potential.

Cytological and genetic studies on these corsses will be

taken up in due course,

(vi) Comparative study of open pollinated progenies of TxD

hybrids and back cross progenies.

Object:- 1., Tohtudy the perforrance of open pollinated pro-
genies of TxD with their back cross with tall
and Dwarf,

2, To compare the yield and nut characters of
open pollinated progenies of TxD with their
back crosses with Tall and Dwarf,

Results of Studies,

94 Natural progenies of TxD, 24 progemies obtained by

back crossing TxD with tall parent and 12 obtained by back
crossing TxD with dwarf parent were utilised for a conparative
study of their performance, Of these 23 natural progenies,

20 (TxD) x T and 11 (TXD) x D are surviving, Ten years nean
yield of nuts per palm under different treatments are furnish-

edl below:

F2 Naturals an 0750
TXD) 5i¢ b oe 55¢30
(TXd) x D os 550 50

The F2 naturals have given nmore yield than their back
cross progenies, O0il percentage and copra of the 3 groups
will be studied,

(vi) Study of F2 open pollinated progenies of Tall x Dwarf,

Object:- To find out whether the open pollinated progenies
of TxD hybrid can be used for reising comrercial plantation

with rigorous selection in the nursery,

140 progenies obtained from 10 parent palus of TxD
pdanted at Coconut Research Station, Nileshwar were utilised
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for the study. The performance of the progenies so obtained ¢
are tabulated below, Of the 140 progenies, 29 progenies died
during the course of 25 years.

s e s e MM e e e e mm em me e e e e mm e e @8 s e em M e e e e e e

Parent No,of pro- Mean yield Mean yield Copra
Tree No, genies in of parent of proge- prodn,
each family, trees. nies, per nut
g5,
VIII/26 11 50,9 50,7 168
VIII/32 28 65.9 5645 181
VIII/33 9 51,8 76.6 164
VIII/40 41 47,7 69,2 182
VIII/u8 3 49,3 74.5 164
VIII/5% 12 60,9 84,6 182
VII /109 9 46,0 734 193
VII . /114 19 76.6 82,8 167
VII /114 4 63.3 62,8 202
VII ./115 5 70,0 ga 1 130

- em em am S e e me e SR P e MW m M mw s SR e e s smm  mm em M e e e o emm

The data tabulated above indicates the possibility of
raising an econonical plantation with open pollinated proge-
nies of TxD provided rigorous roguing out of the Dwarfs which
would be easily identified by their growth characters in the
nursery. However, it is to be mentioned that precaucity
which is usually manifested in TxD its not recorded@ in the
TxD selections pianted, In respect of copra content, all
the progenies of the 9 parents recorded high percentage of

copra production,

(viii) Conparative study of N,C.D. with true progcnies of

dwarf yellow and dwarf green,

Object:~ To compare the performance of vigorous types of
seedlings in Dwarf nursery (NCD) with that of green Awarf
and yellow dwarf in respect of precaucity, yield potential,
bearing habit and nut characters,
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Treatnents ke B

T1 sons NiC.Dy

T2 ses Dwarf Green,
T3 ves Dwarf yellow.

“Petails of studies and results,

10 Dwarf yellow, 10 dwarf green and 5 natural cross obtain-
ed from dwarf yellow were planted in block N,VIII in 1954 for a
conparative study of their performance. Of these 8 dwarf yellow,
8 dwarf green and 5 natural cross dwarf are surviving, Their

rmean annual yield of nuts per palm and copra out turn are fur-

nishedsbelow,
Mean yield - Copra out
of nuts turn per paln
Dwarf Yellow 46,4 5.61 kg,
Dwarf Green 55.9 5.86 kg,
Natural Cross Bwarf 76,8 15.79 ki.

Natural cross dwarf palms recorded very high yield of

nuts and rnaxirun out turn of copra.

(ix) Bxploitation of Hybrid Vigour.

Object:- To study the perfomance of different hybrids involv-
ing 15 parental cocbinations and to compare thenm with that of
West Coast Tall,

The experirment was laid out during the year 1973, Mor-
phological characters such as total number of leaves pro-
duced, number of functioning leaves,; length of lea¥ etc, are
being recorded, Data on the age of conriencement of bearing,
fermale flower procduction and the yield will e recorded and
results interpretted.

(x) Study of off types of different dwarf varieties,

Object:-~ To find out the performance of off type seedlings of
six Awarf types viz. Laccadive Dwarf, Ancdaman Dwarf, strait

settlenent, Nyior Gading, Green Dwarf and Orange Dwarf,.

Data on the age of correncerient of bearing, annual
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procduction of leaves, female flowers etc, will be recorded,
The study has comnenced only in 1973 and no results have been
obtained,

COCONUT RESEARCH STATION II, NILESHWAR

(xi) Study of inheritance of yield potential in the cross,

solf and natural progenies of West Coast Tell palns
of six yield Gwoeups.

Object:~ With a_yiew to fix criteria for the selection of seed-
ings for planting, seedlings obtained by self, natural and con-
trolled cross pollination from parent trees at Kasaragod Sta-
tion belonging to 6 yield groups viz., below %0 nuts, betwecen
41 end 60, 61 and 80, 81 and 100, 101 and 120 and above 120
nuts per tree were planted at Coconut Research Station, Nile-

-~ - ghwar II in the year 1941 in a randorised replicated layout

with 5 replications over an area of 4-05 hectares with six

experinental trees per plot.

Observations on the yield of nuts recorded for the
past 6 years (1969~74) are furnished below?

: Average
Av ,Annual yield per tree
Treatrient ——%———T——~XT-———%-——1——- ' for
1669 70 71 72 73 74 6 yeais.

1 120 and.above gg{?— 33.5 30.1 42.% 49.4 48,9 42,9 51,2

2, ‘ ~do- Cross 33,3 24,0 4h.k4 56,7 5140 39,0 41,5
3 ~do- Self 248 2146 41,0 49,0 4247 4242 38,5
§, 101 to 120 Natural 305 2847 38,0 48,0 51,0 36,4 38,7
54 ~do-~ Cross 32,8 31.3 47.0 50,0 57,0 42,8 43,5
64 ~do« S8lt 20,4 23.0 28,0 38.3 33.5 32.4 29,5
7. 81 to 100 Natural 21,7 22.6 33.1 41.5 31,5 32.8 31.3
8. ~do- Cross 30,9 23,3 40.2 39,9 42,2 34,4 35.1
. ~-do- Self 25,7 17.3 25.5 35.7 25.3 28,2  26.3
10. 61 to 0O Natural 21,7 20.6 23.5 34.% 25.1 25.2 25,1
11, ~do- €re¢ss 27.2 20,5 30.9 41.1 35.9 32.8 31,4
12, ~do- Belf 23,3 19.1 30.2 32,4 28.2 26,9 26,6
1%. 41 to 60 Natural 25.8 20,0 27,7 34.6 32,4 32.2  28.8
14, ~do- Cross 22,2 22,2 39.3 39,0 47.7 36.3 30.4
15, -do- Self 15,5 10.8 20,7 20,7 25.8 15,7 18,2
16, 40 and helow N, 23.9 17,3 22.5 26,8 35.3 26.5 25.6
17, -do- Cross 25,7 23.9 38.1 41,5 42,4 32,6 35,7

18, ~do- Self 17.2 13,9 20,1 26,6 26,3 22,5 21,9

—-—.—————--——_——————_———-—-——_—_————
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It is observed that in all 6 yield groups progenies ob-
tained by controlled cross pollination gave the raxirum yield,
(xii) Comparative study of TxD hybrid with the parental types.

(C.R.S., 11, Nileshwar)

Objecti~ To study the growth, yield and adaptability of hybrid

progeny of Tall and dwarf and assessnent of hybrid vigour of
the paln,

Layout:~ Progeny rows (single replication)

Treatrents s =

1. ™D hybrids

2, Progenies of Fermale parents -~ W.C.T.

%, Progenies of nale parent - Green Dwarf,

The experinent wgs started during the year 1936,

The study so far revealed that the early bearing charac-
ters of Awarf parent is inherited in Tx.D. It attains study
bearing ﬁtage ruch earlier then the tall types. Total ennual
yield is mere in TxD than its parental types. Though, alter-
nate bearing exhibited by certain corbinations, the lean har-
vests are cormpensated by the very high yields in subsequent

vears, Alternate bears are corxrion in tall variety also,
The observations recorded on TxD and Dwarf are furnish-
ed helowe-

(1) Morphological characters for 35 years.

TxD Tall Dwarf
Height of palwns 618 cr, 621,6 e, 360 cr.
Girth 65.9 Crle 64,6 cn, 55 Cris
Total No.,of leaves produced 3957 349,% cr, 415
MNo,of functioning leaves 2845 25,6 22
Rate of lead production b P 12,0 13,6
(2) Yiela charactersgy
Average nurtber of nuts per annunt 75.3 5k 40 11,3
Lverage weight of a nut 1,16 kg, 1,108 kg, 0,400 kg,
Weight of nut without husk 0,500 kg, 0,600 kge 0,100 kg,
Weight of shell 0,051 0,135 0.027
Weight of Kerrel Ue 237 Og220 0,052
Weight of Copra : 018 0,171 0,038

0il pergentage 7041% 71e7% 6546%
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Dye to the undefined nature of +the tall parent, the pro-
genies of TxD crosses have exhibited a wide voriation in the
yield of nuts and copra content, Therefore, in hybridisation
work, care is to be taken to choose feriale and male parents
whose tranmsmitting power is well established with high copra
cocntent and heavy yield,

(xiii) Prepotency studies in West Coast Tall,

Object:—~ To study the possibility of choosing prepotent parents
in West Coast Tall for seed nut collection and to work out
standards for seleection of such prepotent parents and of pro-
genies,

Details of the experiment:- Progenies of 15 nother palms sele-

cted as hest transmitter at Kuttiadi centre were utilised for

the studys. The experiment was started in the year 1961,

20 selected seedlings from each of these 15 palms were
rPlanted,
Degign:- Randomised block design with 15 plots per block; each
plot consisting of single row of 5 plants,
Replication ,.... 4
Data on the yield of nuts recorded for the past 6 years are
tabulated below:-

Treatment Parent No,of Average
tree pro- 1969 '70 171 172 t73 '74
No,at genies
Kutti- plant-
adi, ed,

e 5 20 10 47 73 262 272 264 936 46,8
2. 19 20 gy 417 223 427 479 376 1666 83,3
i D 30 20 15 23 60 200 267 342 812 40,6
L, 51 20 133 43 135 263 315 299 1193 59.6
5o 36 20 76 147 220 478 479 389 1789 89.45
Se 50 20 i 65 138 425 379 316 1394 69,7
7 s 54 20 108 213 256 549 526 443 2100 105,0
8, 55 20 23 112 215 416 356 290 1412 70,6
9, 65 20 17 32 61 257 328 277 972 48,6
10, 75 20 6 26 52 201 270 154 711 35.5
11, 78 20 116 101 249 433 388 522 1006 9k, 4
12, 81 20 .o 18 &1 224 301 208 792 39.6
1%, 84 20 65 61 156 285 326 252 1145 57,25
1%, 14 20 09 137 199 459 456 445 1793 86,6

- e et mm mm em mm am wm P gn gw WS mm TR em e s MR ma e s e SN SR e me s "R e ew



~-—2325--

Farmily group nunbers 54 and 78 have recoxded the naxi-

nun yield. Morphological characters and flowering details

are being collected, Studies will be continued,

(xvi) Study of cross progenies of exotic tall varieties X

Indegenous varieties - Procduction of new_ Cross
conmbinations, '

This iten is proposed for exploiting genetic diversity -

which often ranifests itself in greater vigour in inter varie-

tal and inter racial crosseS.

Treatrnents .. 21.

i
2,
3.
%o
5.
6.
7
G
9.

10,
i,
12
13.
14,
15-
16,
17.
18,
19,
20,
21,

Java x Tall,
Tall x Java
Java

Siarn x Tall
Tall x Sian
Sian

A0, x T.
Tx A.O.
A.O,

Phi x Tall
Tall x Phi.
Phi x Dwarf
Philippines
L.S. x Tall
Tall x L.S.
L.S. x Dwarf
L.S.

.0 x Tall
Tall x CoC .
¢.C. x Dwarf
Cochin China,

Note:~ 1In the case of Java, A.0. and Siam crosses with dwar®

were not available,

Layouts~ Progeny Irows.

Spacing . 9 1M

The experinent was started during the year 1967 and

the norphological as well as flowering characters are being

recorded,
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(xv) Evaluation of Tell x different dwarfs,

To study the comparative performance of different TxD
hybrid with DxT natural, DxT and W.C.T.

Treatonents .. 9

1, West Coast Tall x Gangabondan

2, West Coast Tall x Green. Dwarf

3. West Coast Tall x Laccadive Dwarf
4, West Coast Tall x Orange Dwarf

5. West Coast Tall x

6, West Coast Tall x

7. N.C.D.

8., Yellow dwarf x Tall

9, West Coast Tall,

Malayan Dwarf
Andaran Dwarf,

Replication o, 3

The seedlings were planted during 1972 and the niorpho-
logical characters are being recorded.

R KK KK KK XK
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COCONUT RESEARCH STATION,PILICODE

B.Agrononys-—

(i) Varietal response to varying levels of potash with and
without Mg.

Object of the experiment is to find out the effect of
potash in the presence and absence of Mg, on the yield of
10 varieties of Coconut, The experiment was started in 1967,
The details of the experiment are as followsi-

Treatnents:—

Main plot .. 10 variecties.
N.G., C C., Java,A.0., L.0., L.S., Philippines.
S.S. (A) 3 and Fiji,

Sub _plot:- 6 Manurial treatments.
TT = KO + MO
T2 = K1 + Mo
T3 = K2 + Mo

T4 = Ko + M1
T5 =K1 + Ml
T6 = K2 + Ml
Ko = No potash,
K1 = 0.678 kg, K,0 per tree pe¥ year,
X2 = 1.356 kg, K?o ber tree per year.
Mo = No Magnes1um
ML = 0.5 kg, Magnesiur: Sulphate per tree per year,

A1l trees received uniforn dose of N@,0,339 kg. and
P205 @ 0,226 kg per tree per years,
Layout:~ Split plot experinent,
Replication:~ Single.

The yield data for six years (1968-73) have been analy-
se® statistically using the pretreatment yield data for six
years as conconittant variete., The treatment differences and

their interaction effects are not significant,
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(ii) Effect of plant density and split application of ferti-
lizer on perfornance and yield of Coconut,

The cxperirient wes started in the year 1960 with the
objeet to stuly the effect of split application of fertilizers
on yield anc beering habits of coconut planted under different

spacing, The e¥p erirental deteils are as followse

Treatrents s~

Main Plot: - 3 plant density.

1, 1CO trees per acre.
2o 80 trees per acrc,
B 60 trees Der acrce

Sub Ploti- 4 freguenecy of application,
To .. Control - No fertilizer,

N P205 X0 kg/tree/year
T1 oo O ©,226 0,672 applied in single dose
(Aw~ Sept.)
T2 - 04339 @, 226 0,670 applied in 2 eguel

split coses (Mey,
June and Aug.Sc:t.)

T3 s Ce339 €226 0,670 applied in 3 egual
sJ11t doses
(May-June , g, Septe
and Oct.NuV.)

Layout:~ Split plot expericent.
Replication ,. 3

The yield of coconuts for six years (1968-73) have Leen
gatistically analysed. The treatrent differences and thelr

introcuction effects are not significant,

(iii) NPX Recuirenent of Coconut with anC without additicnal

¢ose of Mg,

The exveriment was started in the yeer 1971 with the
object to study the responsc of NPK =nd NPX + Mg, on the yield
of coconut and to work out the opticun requirenent of NFK with
anc without Mg, for coconut in laterite soil. Thedetails of

requirenient are as follows:i-
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Trecatrents

Main plot :- Factoriel combinations of 3 kvels of NPK - 27.
Nutrient levels kg/tree/year.

N 0.5C 1,00 5@
PoOr Ce25 0,50 0.75
K0 0.75 1.25 1.75

Sub plot:~ Levels of Mgl - 2,
0 and 0,170 kg/tree/year.

Layouts- Split plot in confounded factorial expericent con-
founding NPK in replication I and NPK in replication II,

The yield data for the two years (1972-73) have
stotistically enalysed, The trectuents anc their interaction

cffects are not significant,

(iv) Bffect cf raising Cocoa as an intercrop in acdult coconut

Plantation,
The experirent was started in the year 197C with the
follcwing objects:
1. To finC ocut the effect of raising Cocoa as inter-
crop on yield and hLearing hakit of Coccnut,

2, To study the performence of Cocoa in different
systenis of planting,

Treatrentst- 3 systems of planting.

T4 ees Single row of cocoa
T2 vese Loubel rows of cocoa.
T3 eee No Cocoa,.

Layout:~ RBL
Replication .. 8

Spacing 3.65 M. between plants,

e

D

cultse Prelivcinary rosults show that Cocoa can be sucCeSS—

fully cultivated in coconut gardens, Between the two methol

of planting tried i,e, single row anc double tow in Letween

two rows of coconut trees, cdouble row planting has given the
rayirun nunber of pods two years after planting., As against
621 pods obtained from double row planted plants only 250

o

As were obtained from single row plantings. Yield when the
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plants come to full bearing will be studied in detail,

With regard to the effect of cocoa on the yield of
coconut the rean pre-trestment yield from 1966 to 1569 and
the post treatment yield from 1971 to 1674 are given Lelow:

Pre-treatment yield Post freatoent
yield,
Control .. 61,6 nuts 61,5 nuts,
Single row 57.8 nuts 69,1 nuts,
Double row 63.1 nuts | 63,8 nuts,

It is evident that there is mo recduction in yield of
coconuts as a result of interplanting cocoa 4 years after

planting., The studies will Te continued,

(v) Intercropping triasls with various annual crops.

Object:~ To find out the r:ost suitable annual crop to grow
as interecrop in Coconut gardens and to study their effect on

the yield of coconut,

The experirent was started during the yeer 1967 and
the following crops were tried,
1. Paddy
2, Ragi.
3. Tapioca,

4, Colocasia.
5. Sweet potato,

Performance of intercrcops and their effect on Coconut
have been studied in detail taking intc account the pre and

sost treatrent yield of muts,

Regult:- The results show that none of the crops under trial
had any adverse effect on the coconut. Actually all interecro-
pped trees have shown increased yield of nuts over the pre—~
treatrent yield, The maxirun increase in yield of 3C.3 per
cent was shown by the trees intercropped with colocasia while
ragi and paddy intercropped trees have shown 20,4 and 18.2 per

cent increase respectively.
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With regerd to net profit realised from the inter-
crops taplioca nas given the maxinun arount of Bs,1503/= per
hectare followed by Colocasia with 8,975/= and paddy with
R5.855/=,

The trials clearly show that intercropping coconut
garden with emnual crops like tapioca, ragi, paddy and co-
locasia is very profitable both in respect of increased Pro=-

duction of nuts and nut return fror: the intercrops.

/COCONUT RESEARCH STATION, N1 LBSHWARA

(vi) Effect of NPK levels and freguency of application on the
vield and bearing habits of TxU hybrids.

Objects-~ To stucy whether the yield potential of TxD can Le
increased further and the alternate bearing tendency can e

recuced by heavy dese and split application of fertilisers.

Experiment wes startec during 197C.

Treatrients .o 4o

Levels of N P K
71 we —do- 1 kg, 0C.640 2,4 single dose,.
T2 e =doO- 1 kxg. ©C,640 2.4 2 split doses.
T3 e e ~ 0= OaSKE- O' 32 kg'
, 1.2 Single dosec.
Tl .o —do- 0.5kg. 0.32kg.1.2 2 split dose.

Layout s» ReBil,
Replication .. 5

Number of trees per plot .. 2



Results of studies so far nade are given belows-

______ Mean number of muts ___________
Treatment Pre treatrment Post treatuent data
data for & for 2 years,
years
1966 - 1969 1973 and 1974.
T1 55.11 43,55
T2 5375 64,60
T3 50,21 54,25
T4 52,6 3609

An increasing trend is seen in nut procuction in the
case of split application of fertilisers (72 ancd T4)., High
rate of fertilizers in split application is found to be better

than singdé dose, Studies will khe continued,

. 7. Response of Tx D hybrid to high rates of NPK fertilizers,

Object:~ To study the effect of heavy doses of NFX fertili-

zers on the bearing hebit yicld and nut character of TxD hy-

=4

hire ond to worlk out optirun fertilizers required for TxD hy-

—

4

S5rids.
Year of conmrencenent o 1972.
Layout 33 confounded factorial experiment.

Treatnents 27 corbinations.
NPK at 3 levels.

NO. o /
.35 kg/tree/year

Ni - 0
N2 oo 0,70 19 79
PO oo O
Pi ® e 00175 99 99
P2 ®e 00350 99 99
KO . &
K1 »e 0.70 29 79
K2 .. 1,40 ey e

Replication 3 - 4,

Single tree per plot: Observation on the yield characters

are being recorded, It is too early to draw any conclusion,
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DISCUSSION CF RESEARCH WOAK IN PROGRESS AT KUMARAKOM

1. Investigations on the dose, ffequency and nethod of application

of Fertiliserse

This experinent was started in 1966 to determine the nost

economic dose, frequency and method of application of manures for coconut

in the tracte.

There are 27 treatments replicated 3 times.

1. M Eci
5. ML Al (2
9. ML A2 C3
13. M2 Al cl
1%, M2 A2 C2
21. M3 E C3
95. M3 A2 Cl

ML = NO PO KO

M2 =N1 P1 Ki
M3 = N2 P2 K2
E = Manuring
Al = Manuring
A2 = ManuTing
¢l = Applying

c2 = AppLylng
C3 = Applying

It

i

oM E
6.M Al
10M2 E
15M2 Al

18.M2 A2
22.M3 A1
26.M3 A2

evel'y yeal s

c2
C3
c1
c2
c3
cl
c2

P2
375 go N + 4758 P2
= 500 ge N + 600ge F2

3eML

7 ML
11 M2
15 M2
19.M3
23 M3
27 M3

BB S E e

c3
ct
c2
C3
ci

c2
c3

L ML
8..ML
12.M2
16.M2
20 M3
24 M3

05 + 750 ge K2 0

05 4+ 875 g K2 O
05 + 1000ge X2 O

Al
A2
E
A2
B
Al

in alternate years starting with the first yeal.

in alternate year's starting with the second yeal .

fertilizer's in basinse

fertilizers in linear trenchese.

fertilizers by broadcaste.

ci
c2
c3
c
c2
c3

Statistical analysis of the yield data has shown thaet there is

significant difference in the yield of nuts due to frequency of appli-

cation. Manuring evely year being the best, manuring in alternate
year's starting with the first yeal and manmur'ing in alternate years
starting with the second yeal Tanking second and third. The treat—
nent N2 E €1 has been found to give consistently higher yield in all

the years fron 1969. Applying the fertilizers in basins was found to
be better than the other method of application.
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ii) Mamrial trial on cocomut seedlings

The object of the expelinment is to find out the manurial Tequile—
nment of coconut seedlings planted on nounds raised in channelse The
expelinent was started in 1965 with the followimng 8 treatments replicated

. 12 tinese

i. N P1 K 2. N1 P11 K2
Fe M R K oVl P2 K2
5e N2 1 Kt 6o N2 TL K2
7e N2 P2 K 8. N2 P2 K2
ML = 250 g. Nitrogen, Fl = 250g « P2 05 K1 = 500ge. K2 0
N2 = 500 g. Nitrogen, P2 = 500g. P2 05 K2 = 1000 ge K2 O
Mapurial doges for the geedlings in granms pel yeal.
Nt B oy 2 i)
2nd year 50 50 100 100 100 - 200
rd yeal D 75 150 150 150 300
Lth yeal 125 125 250 250 250 500
5th yeal ik75] 175 350 350 350 700
6th year 250 250 500 500 500 1000

(Observations recor&ed on the growth reasurenents of seedlings
show that increased dose of Nitrogen promote the vegitative growth of
coconut seediings. Corbined analysis of the data of growth neasule-
nents from 1966 to 1970 has not revealed any significant difference
in respect of height of seedlings and increase in girth due to the
offects of treatmentse Thel'e is gignificant diffelence in the nmean
nurber of leaves produceds It is also seen that the nean nurber of
leaves produced, increase in girth and height vary significantly with
the yeal'se

iii) split application of fertilizers on coconut seedlings.

This experiment is aimed at finding ocut the effect of folial

and soil application of fertilizers in split doses on coconut seedlings.

—
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gtarted in 1966 the trial consists of 11 treatments with 12 replications.

1. Single application of 200g. N+150g. P2 05 4250g. K2 0/seedling/.
9. Single application of 400g. N+300g. P2 05 + 500ge X2 0/seedling.
3+ Two equal split application of T1 dose.

4o Two equal split application of T2 dose.

5. Three equal split application of T1 doses

6. Three equal basal application of T2 doses

7. 3/4 T1 dose basally and 1/6 T dose through foliage in 2 tines.
8. 3/4 TL dose basally and 1/ T dose through foliage in 3 tines.
9s 3/ TL dose basally and 1/ Tl dose through foliage in 4 times.
10. 1/2 T dose through foliage on in 6 tinese

11, Control. Mo manuree

Observations so far recorded on the growth of seedlings show that
hasal application of fertilizérs in split doses is better than foliar
application in promoting the vegetative growth of cocomut seedlingse
Tarly flowering and maxirmn female flower production are noticed when
the fertilizers are applied in split doses basally. Statistical analysis
of the growth neasurenents recarded fronm 1966 to 1970 did not show any
significant difference in height of seedlings and girth. DBut there is
significant difference in the mean nurber of leaves produced. Growth

of seedlings was found to valy significantly with the yeals.

iv) Celkectien of coconut hybrids and varieties to assess their

resistance to root wilt disease.

Twenty four coconut hybrids and valieties were planted in August
1971 to study their disease TYecsistance potentialities with Tegard to
root wilt disease. Observations on the growth perfdrmance and disease

incidence are Teccrdede It is too early to draw any conclusionse

v) study of disease tolerance of coconut varieties.

This experinent was laid cut in a conpletely randomised

design in Noverber 1972. There are.9 coconut varieties under studye
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The plenting materials for this experiment was supplied by the Central
Plantation Crops lesearch Institute, Kasaragod. Observations on the
girth, height and leaf production are reccrded.

vi) Study of disease tolerance of hybrid coconut seedlings.

This experinent consists of only two hybrid progenies, T x D and
T x G planted during 1973.

vii) Study of disease tolerance of hybrids of experinental crossese.

The material for the experiment was supplied from the Coconut
Research Station, Nileshwal and three expefiments were laid ocut during
1674 .

RESEARCT WORX IN PAOGHESS AT BALARAMATURAM.

The following are the experiments laid out in the resent site
i .e. Kattachalkuzhi = Dalaramapurane

A) NFK fertilizer experiment starting from young seedlings
(fresh planting - 1 year. 01ld seedlings — date of planting: 17.6.1564)

B) Spacing-cun-manurial experiment (fresh planting — 1 year old
seedlings. Date of planting: 18.6.196k4)

C) Method of application of NTX fertilizer experiment (01d adult
palns of the acquired land. RBxpt. laid in 1965)

D) NIK fertilizer experinent on adult palns was laid ocut in
1667«

E) Trogeny Tow trial with T x D and T x G3 seedlings laid cut
on 14.10.1970.

F) Experiment for the comparison of West Coast Tall and other
exotic dwarf varieties was laid cut on 10.10.1973

G) Cne observation trial to get first hend infcmation on the
effect of narmal and enhanced doses of mutTients in single and split

application. Date of planting: 17.6.156k .

A) NPK fertilizer experinent starting from young seedlings:-
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(i) Layout:— 33 factorial, confounded design in 9 plot blocks
replicated twice, confounding NP{Q in replication I and NP2K2 in
replication II»

(ii) Treatnents s = A1l possible combinations of N.P. and K. each

at 3 levels -~ 27 treatnent combinationse

(iii) Levels of Mutrients:- per /ir ee fyear
NO

1

No Nitrogen

PO = No Thogphdrusg

KO = No Potash.
N1 = 340 gms. of N, FL = 225 gms. of 17205 Kl = 450 gns. of K,0
N2 = 680 " 72 = 450 " K2 = 900 "

(iv) Plot size:— Net plot size - 15 Mx 15 M containing L4 trees

with a border Trows

(v) Spacing:- 74 M x 7M.

(vi) Total No. of trees: 563

vii) Experimental trcess 216

Boarder Tow irees e¥e piven avelage dose of adjascent plotse

viii) Culimral operations:— Uniforn cultural practices i.ce

digging with spade, taking basinz etc. befdre the monsoone

kx) Observatione ¥ecordeds

1., Girth at collar,

2, Mo. of functioning leavese

3+ Frequency Of production of leavese
4. Length of leafo

5. Mo. Of leafiets on ome sides

6. Nature of foliageo

When palns cormence 10 bearing stage the following cbservations ar'e

also takens
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1. No. of good nutse
2. No. of barren nuts.
3. Nature of leaf axile
L Setting percentage.

5 No. of female flowers produced,

OQut of 216 trees only 102 trees have come to bealing stage.

Inference Trega¥ding the cbservations are given belows—

(1) Girth at Collar:- The effect of N P1 Kl ale significant Wi Pl K1

are superior to NO FO KO Tespectively. TheTe is no significant difference

between the higher and lowel levels of N.T. and K.

(2) No. of leaflets one one sides~ The effect of NIX ale significent.

The middle and higher levels are significantly superior to the 1ower

levels of the sameo

(3) No. of functioning leaves: The effect of N P and X and intel'action

of P & K are found to be significant. There is significant difference

between lower and higher levels of T and X.

OCut of the 216 experimental trees only 102 trees have come to
bearing stages 1In ireatments with 112, 122, 211, 212, 221 and 222 all
the trees have flowered. Anong these 6 treatnent combinations, treatments
with 211 and 212 early flowering have been noticed, i.c. after 6% years o
from the date of planting. In treatments with 000, €10, 020, 100 and
200 no plants have flowered till date.

(B) Spacing-cun-manurial experinent

(i) Leyout:— 43D with 3 Tepli cations.
(ii) Treatnents:— All possible combinations of 3 levels of manures

and 3 different spacings with 3 replications — 9 treatment combina-
tionse

(iii) Ievels of nutrients:-

MO, Mi and M2 in factorial experiment.
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(iv) Plot size:= 30 M x 30 M.
(v) Spacing:— 5Mx 5 M 25 trees.
7 Mx 7i M - 9 trees.
10 Mx 10 M Lk trees

One harder Tow of trees kept in between plots with a spacing of
7 Mz 73 Mo
(vi) Total No. of trees .. 601,
(vii) Experinental trees .. 342

(viii) Cultural operations: As in factarial experimente

(ix) Observations:— As in other experinents.

Cut of 342 experinental trees 221 trees have come to bearing
stagee.

(1) Girth at collars— There is significant difference between

fertilizer treatment but spacing has no effect. ML and M2 are superiar
over MO, but no difference batween Ml and M2.

(2) No. of functioning leaves:— Ml & M2 are superior over MO

but spacing has no difference.

(3) Frequency of production of leaves:— M2 is superior to ML

and M2 & Ml are supeérior ovel MO

(&) Iength of leavess~ Ml and M2 are superior over MO but no

difference in length of leaves with Tregard to different spacingse

(5) No. of Teaflets on one side:— ML & M2 are supeXiol ovel MO.

There is no difference Tregarding to different spacingss.

Cut of 342 experirmental trees 221 trees have come to bealing
stage. In treatments M2, 82, M2 Si, Mi 52, ML S1 all the trees
have flowered. Rarly flowering has been noticed after 4 yeals
8-months in treatment ML €2 and after 5% years in ML §1 In treatnent
No.82 none of the trees flowered so far.

(¢) Method of application of NEK fertilizer on Adult palms:-
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(i ) layout:= O palms in each plot were selected and replicated
twice. Trees selected are from the trees that were standlnp at the tine
of acquiring the site. Trees having desirable character's ale selected

and they are single tree plotse

(ii) Treatnents e~

N P ¢
grise of N/tree/year grse of “/tree/year omas «of K/free/
yeal .
NMarnal dose 340 205 450
anhanced dose 680 150 970

n-anced dose is applied in 2 split doses i e., 1st dose in June

and the 2nd dose in Netobel o

(111) caltural Iractices:— degular cultaral operations as in

the case of other experimentse

(iv) Ohservatims Fecordeds—

1+ Moo of good nutse
2, No. of barfen nutse
All the trees in the expefiment are adult palms of full bealing
stage. Average yield of trees in two different treatments is as follows
foar & ycarse
Marmal dose - & nuts/tree/year.
Tnhanced dose 5T nuts/tree/year.
mnhanced dose of fertiliser was found 0 be superior over norral

doge of fertilisel.

’n) Irogeny Tow trial with T x D and T x @3 Seedlings.

a) To meke comparisom in perfarmance and yield between
PxDand Tx G
b) To make comparison in uerformance and yield between
the progenies within T X Dand T x G3e
(i) Lay outs~ Couect family »lock designe The propgenies of T x I
and T x G3 seedlings afe planted side by side in a block. The

seedlings are planted by randorising within the Fows. Leplication—5.
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(ii) Treatments:= 5 progenies of T x D and T x G2 seedlings.
(iii) Spacing:~ 7%+ M x 73 M.
(iv) Plot size: 373 x 221 M holding 5 progenies each of
TxT and T x G3 seedlings.

(v)'TOtal No. of plants:— 50

(vi) Manure schedule:z—

N ® ¥
per tree/&ear Del tree/&ear Der tree[year
in 2nd split in 2 split in 2 split
doses doses doses.
Ist yeal 113 s 75 ogms 150 omse
2nd year 227 pus 159 gns 370 pms e
3rd yeal %50 s 225 oms . 450 pms.

Pourth year omwards full dose of 350 gmse. of Witrogen 225 gns,
of P 205 and 450 gms. of KQO in single applicatione

(vii) cultural operations:- Cormon as in othel experirentse

(viii) Observations:~ Ls in the case of other experiments from

seedlings stageo

Cut of 59 experinental trees 8 trees have flowered so far. fnong
these 8 trees € trees of T x D and 2 of the variety T x G3e. First
floweling in 4 numbers of T x D plants were noticed in Noverbel 1974
i.c. after & yéars of plantinge In 2 ¥os. of T x G3 flowering noticed on

Axil 1975 and May 1975 i.c. after 4 years € nonths of plantinge

(F) Wyperinent for the comparison of West Coast Tall and other
exotic dwarf varictics:-—
Seedlings in this experiment wele planted only on 10.10.1973.
rhgervations and othel details are same as those of other
expeliments starting from seedlings stage.
(G) To study the effect of Warmal and Enhanced dose in single and
split doses of menuXing on the growth of young scedlings and to see

the earliness in bearing can be induced by the sane.
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(i) layout:s 4 plots consisting of 15 vplants in each. Mormal
and Bnhanced doses are applied in single and split doses,

(ii) Treatments:w

1. WMormal dose of mamre applied in full at g tine o

24 Normal dose of mamure applied in two split doses isce &
in fugust and remaining + in FebTual'y during the year,

3+ Enhanced dose of manmure arplied in full at a time,

*o Bnhanced dose of mamuTe applied in two split doses i.es L

2

in [ngust and the remeining 4 in February during the veary

(iii) Doses of fertiligzers

N P K
gms/%ree/&ear gms/%ree/&ear gms/%ree/&@ar
vormal .. 340 225 450
Bnhanced .. 630 450 500
(iv) Spacing:- 7 M x 7% M.

(v) Cbservationss:-

1. No. of good nuts.

2¢ No. of barren nuts,

Out of 60 trees 42 trees have flowered 80 fal, iecqy 4 trees
‘out of 15 trees in Normel full application at a ﬁime,v12 trees out of
15 trees in Normal split avplication, 12 trees out of 15 in Fnhanced
dose full at a time and 14 trees out of 15 trees in Enhanced dose split
application.

Average NUts/&ear is as given belowse~

No. of nuts No. of trees
1, Wormal dose full asplication 6 b
2. Nornal dose split application 59 12
3+ Enhanced dose full avplication 69 12
4+ Bnhanced dose split aplication 167 14

From this it is seen that enhanced dose in split application
shows superiority over all other treatrents. Since the cultural opera-

tions are same for all the trcatments. The only difference in cost of
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labour is for the 2ad application of fertilizer in split doses., Consider-
ing this fact normal split application is economical and gives hetter

yielde It is also observed that split application induces earliness in

flowering.
Treatment No. of trees flowered in July 1972
1. Normal dose full at a time il

2+ Normal dose split application

3¢ Tnhanced dose full at a time 1

(=Y

ks Fnhanced dose split application 8

Le Factorial experiment starting from young seedlings:

Yo conclusive result is availahle since all the trees have not

come to bearing stage «

4As the coconmut crop is a perennial one with very long duration
and the P41l bearing stage from the experimental +rees can be éxpected
only after 20-25 year after these trees established, i.c, after 198k,
This experiment will have to be continuéd upto 199% to get a conclusive
Tesulte After Teaching the full bealing stage usually the yield of
cocomut trees remain steady for about 40=50 years.

The soil of this/farm,is Ted loan which is acedics The watel

table is very low. i.e, 30 metfes.

B« Spacing—cum-manurial expeliment s~

Tme to the above Teasons this expel'inent will have +o be
continued upto 159 by altering the tresent cloger spacing onlye. That
is by cutting and removing all the alternate trees from the layout

having a spacing of 5 metres. 8o that their spacing will bhe 19 metres.

At present.cocomut palms planted by the cultivators are not
having proper spacing. They helieve that 170 trees can be planted in
an acte of lande The i1l effeets of cloger spacing can be seen from
this experimente If cocomut trees are +o beal' well, they should get
plenty of sunlighte When trees are oyer crowded there is a tendency
to grow tall and lanky in their struggle to get sunlight and consider-
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able energy is used up in producing a tall trunk at the expenses of the
yielda

Ce To secure preliminary information a%cut.the Tesponse of old palm to
the nor'mal and enhanced dose of mamuTing:~

Enhanced dose of fertilizer was found t0 be supelicr over normal
doseo

This experinent need not be continued further since eonclusive
result can be cbtained by analysing statistically the yield data reeccrded
go fal'.

NIX Fertilizer experiment on adult palms:

In this experiment the yield of trees of different treatments are
not statistically significant. Dut basin method and trench method are

found to be superiar over broad-casting method of fertiliser application.
In broadcasting method thele was $00 mmoh weed pTowth in the plot. In the
yvield there was no mich difference between the trench method and basin

method.

ogeny &ow Trial with Tx D and T x G Seedlings.

This experiment will have to be continued indefinitely to study
the performance of the differont propenies in the Te~loam soils of Kerala.
F. ExpeXiment for the comparisom of West Coast Tall and other Txotic
dwarf Varieties:—

This experiment is started only during the year 19573.

Ohservational trial to get first hand information on the effect
of normal and enhanced doses of nutrients in single and split application.

This experiment will have to be continued upto 19%, ie.ce, to
study the yield difference at the econorric bhearing stage of the cocomut

treese’



D. FUTURE LINE OF RESEARCH WOSK

1. Germplasm collection

a) Variecties introduced from a number of coconut growing countries
ale curTently under study at Pilicode and Kasaragod. Vely valuable infor-
mation has already been collected in as mch as a wide variation in the
yield of muts, copfe content, per centage of female flowers and their
setting per centage has been found hetween varietiese There is scope
for further intensification of effort in this regard by introducing all
the promising types from all over the world and evaluating ther.

This could be attempted at the main campus of Kerala Agricultural
University of at Kasaragod.

b) At present only very few plants'of each of the exotic varieties
have been raised at the Research Statione This nunber is not adequate to
get a true idea of the econoric characteristics of the varieties, nor can
they be purposefully utilised for supplying their seednuts of at least
those varieties which have been found to be romising in prelinminaly
obser'vations, so that Yeplicated progeny Tow tests can be carried out with
thern. TIsolated blocks of each romising type could also be raised and
planted so that seednuts cculd be collected by the process of gibbing for
further propagatione

This work could be taken up at the main canpus at Mannuthy.

9. Bvolution of inbred lines and making single linese.

A nurber of inbred lines and sibs evolved as a result of the work
initiated at Pilicode are available. Cyclic crosses between all lines
could be made and a progeny row test laidout for selecting the lines

which have the highest combining abilitye

3. Study of Tall forms x Gangsbondan.

The 1romising hybrids of exotic tall with Gangabondam could be
made and distributed to disease affected areas to scfeen then for

disease resistancee.

These crosses could also be utilised in meking 3 way and double
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crosses with re—potent Talls. The hybrid material so obtained fron
3 way crosses and double crosses could be planted in a replicated progeny

row test for assessing their performancee.

4. Study of F2 open pollinated progenies of Tall x Dwarf.

The Tesults of studies conducted at Pilicode on the performance of
open pollinated progenies of T x D have defenitely indicated that it would
be econonmical to raise a plantation of such Progenies provided yjgorous
selection is made in the nursery. Selection indices are to be worked out

and finalisedo,

5. Study of crosses between exotic and indigencus varieties using
selected 'tall! nother palmse.

This item of work is proposed for exploiting the "genetic diver-
sity" which often manifests itself in greater vigoul' in intervarietal
crosses. Far success of the project, it is necessary that only palns of
the prepotent tall variety are used for hyhridisations The cFosses are to
be made Teciprocally and progeny Tow tests laid cut with hybrid muts for

valid conparison of their yield and other economic charactel's.

6+ Irprovenent through paifed crossing in selected talls.

After good male and female transnmitter's have been identified, they
could be used for crossing in pails to give more unifornly high yielding
off spring that could be attained by any other breeding nethod. The
particular advantage of this method is that the elinminating rate of
seedlings in the nursery is considerably Teduced as the, paifed crosses
are bound to give a high percentage of gocd seedlingse The method has
thus irmense possibilities, though it is ndre tire consuning than othel

riethodse

AGRONOMY

1. The Nutritional requirementsof high yielding Coconut varieties and

hybrids (T x D, L.O. and T x D).

It was suggested at the 2nd workshop to take up a fertilizer
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expelinent on high yielding varieties (T x D, L.0. and T x G) at the
rain campus of the University at Mannuthy. The details are given below:

Treatnents:

Varieties, Iaccadive Crdinary, T x D and T x G«
Fertilizers:— All corbinations of three levels of N; P and K. with two
levels of Ca plus Mg.

Levels of nutrients 1Per paln, per year)
N PO K50
e 23 i
1. 1.0 kgo 6056 kgo 1.25 kgo
2% 1 -5 kgo ¢] .75 kgo i .75 kgo
30 2.0 kgo 1.00 kgo 2-25 kgo
Ca0 Mo
1. Go15 kg' + 0015 kgo
25 0030 kgo + 0030 kgo

Nesign:— 33 x 2 factorial desipgn with higher order interactions

confounded s

ideplication: One Teplication for each varietye.

Plot size: Six palms per plote

Planting materials: One yeor old seedlings of laccadive ordinary T x D and
T x G will be planted.

Fertilizer application, schedule of operations and observations:—

The first dose of fertilizers consisting of 1/10th the above
dosage maykbe applied about three months after planting. The young
palns will Teceive 1/3 of the above dosage during the first yeal and
2/3 in the second years. Fron the third year onwards the full dose

of fertilizers will be givene
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The annual dose of fertilizers will be applied in two splits, 1/3
before the cormencement of the monsoon (April-May) adequate soil moisture
should Ye aveilable at the time of application and 2/3 in August—-Septembel
after the heavy rains have subsided. Adjustment in the time of application

should be made to suit local conditions.

IT. Pertilizer and water requirement of palms to be utilised for

tapping and the effect of tapping on production of nutse

It is proposed to take up this trial at Nileshwar IT.

Treatments:~ The treatrients will consist of 3 levels of NIPK nixtules
and 3 intervals between irrigation as follows:—

Pertilizer mixturBse.

My Y i

PR PRSI,

N 1.0kgo 1.5 kgo 2.0 kgc }
+ + + %

PO 045 kg 0.75 kg 1.0 kgo | Per paln
25 } per yeal o
+ + e {

K,0 1.25 kgo 1.75 kge 2.95 kgo |

Irrigaticn intervals.

1. Once in three dayse
2, Once in six days and

3+ Once in nine dayse.

Design:= Split plot design with irrigation intervals in main
plots and fertilizer levels in sub plots. ‘

Replication:— Three

Plot size: Two palms per sub plot.

Material: Adult palms of uniforn ape, and growth habits of the
tall variety.
1. Mediun yield groupse.
2, Poar yield groupse
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Fertilizer and irTigation schedule:- MeasuTed quantity of water

100 litres per irrigation ~ will be applied in circular shallow basins
1.8 reter's in Tadious around the base of the palns. The fertilizérs
will be applied in four equal splits in Februaly, May, August and

Noverber , each year in the basinsgo

Obgservations: Yield of toddy per palm, per day will be recorded in

addition to the details TequiTed., Tepping is to be done for the entire

yeal‘ ®

A desearch Froject for Coconut improvenent in back water aTreas
of Kuttanad has been sent to I.C.A.l. in oarder to carry cut intensive
resealch prograrme on Cocornut Inproverent under the Agro climatic

conditions revailing in Kuttanad.
Details of the project are furnished below:~

Kattanad is a distinet coconut zone, comprising an area of abaut
one lakh hectares, lying in the back water aTeas of Verbanad lake with
peculiar soro-climatic roblens like bund cultivation, flooding of
coconut gatdens dur'ing monsoon, salinity during surrer and therefore
research findings applicable to other tracts nay not be suitable for this
tracte

Though intensive Tescarch on agronomic problens and disease and
pests of cocomut is being carried ot at C.D.C.l.I. Kasaragod and
Kayarkulam, the problemns relating to the back water' aleas with regard
to agronomic requirenents and Test control of coconut has not been
attempted so far. Hence a research Project has to be started exclusively
for the back water areas of Kuttanad tract giving emphasis on agl ononic

and plant protection aspects of coconut cultivatione.

Object of the schemes-—

To carry out intensive Tesealch prograrme on the coconut
inprovement unde? the agro-climatic conditions of the back water areas

of Kuttanad tracte
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(a) AgE onony ¢

(1) studies on macro and micro-nutrient status of the soil
of Kuttanad.

(2) dole of Magnisiun and Calcium in incTeasing the yield of
coconite

(3) sole of organic manures in maintaining the yield of
coconuts e

(&) Trial on Aifferent cultural practices on adult coconut
palmse

(5) Spacing trial of cocomut on double bunds and narrow bundse

(b) soil survey of cocomut gfowing Penchayats in Kuttenad tract.

Soil clagsifidation is an impor'tant and integral part of

Agricultural planning and developments The survey will enable to:-

(1) classify the soils of the region on & scientific basise
(2) Trepare ihe soil map of the Tegione
(3) Assessment of the inheTent fertility status of the

different places in the Tegions

(¢) Trials in Farper's gardens:

To conduet mamarial-cum=plant protection trials in coconut gardens
of progressive farmers the emtire panchayats of Kuttanad tract will

he included in the schemes

B» PEST CONTHOL:

(1) survey of pests of coconuts and the extent of damage rade
by there ;

(2) Breeding of parasites and releasinglin the pest attacked
aleas as a biological control reasures

(3) Conducting experinents on the different insecticides
for the control of different pestse

(4) gtudies on different pests of cocomuts in the laboratory.
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COCONUT CONVENTION OCTOBER OTH & 10TH KERAIA AGRICULTURAL UNIVERSITY.

REPORT FROM THE C.P.C.R.I
I. Review of work done in Agronomy and Soil Science on Cocomut:

1. Mutritional requirenent:

In the NPK factorial experiment at CPCRI, Kasaragod the Iesponse
in terns of yield of nuts was obtained in the third year for application
of M, in the fifth year for K and in the nineth year for P. Although a
1%.7% increase in the yield of nuts was ohtained to N application, there
was only slight increase in the cut—turn of copra per paln, due to its
adverse effect on the mut characters. Potash had very beneficial effect
hoth on the yield of nuts and cut—turn of copra per palm which increased
by 19.8 per cente The optirmn dose of fertilisers for the ordinaly tall
variety palms, in sandy loan goil, was found to be 500 g N + 320 g P205 -+
1200 ¢ K2 0 per palm, per year. Mg had little effect on the yield of nutse
Application of 0415 kg Ca0 per palm, per year, combined with N P K ferti-
lisers had beneficial effeet on the yieid and nut characters while at
higher doses effect was adverse. As a measure to consefve soil moisture it
was found that cormon salt has to be applied at such high levels that Na
taxicity in soil will arise. Superphosphate { ordinal'y) gave higher Tesponse
than rock phosphate or bonerieal. Application of the annual dose of ferti-—
liger in two splits Tesulted in the increased yield of nuts (8.4%) and
copra out-turn (11.7%) over single application. Rapid vegetative growth of
young pelns was obtaimed when binonthly split application of the annual

dose of fertilisers was carrfied ocute

Fertiliser requirement of high yielding palns like D x T, T x Dy etce
was found to be rmch higher than that of the ordimary Tall. It was also
seen that D x T is the nost efficient user of applied nutrients, as neasured
by the prowth cheracters. However'y, under 'no fortiliger! treatment, there

was high incidence of shoot=rot in D x T palmse.

Highly significant Tesponse to the application of green leaf was

obtained in littoral sandy soil, enphasising the necessity to inmprove the
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organic matter status of such séils t0 ensure satisfactory yield of nutses

The study of the foliar nutlient levels showed that the N-content
is higher during the dry months as compared to that during the Tainy
season. Foliar content of P and K was higher during rainy season. Soil
application of fertiliser's increased the foliar level of W while that of
P Temained nearly static. Marked increase in the K-content of the leaves
was obtained. Thel'e was evidence of K-Mg antagonisnm which was nmofe pro-

nounced than K-Ca antagonisne.

In the soil increased availability of N through application of N
fertilisers was found to last only for about 3 ronths indicating the need
far frequent application of fertiliserse The organic carbon content of
the soil .remained unaffected. TheTe was considerable build up of avail-

able P and X.

The effective root zone of an adult bearing palm is confined to 2 n
laterally and 30-120 cn vartically.

The cation exchange capacity of coconut roots was deterrinede
Maxirmn CFC was noticed in the 5 cm length from the root-tips The CEC of
the rootlets of the lateral roots was found to be 6416 me/100 g while the
CEC for rootlets of the vertical roots was only 3.75. The natting roots
showed low CEC.

The deficiency synmptoms of major nutTient elerents in cocomut
seedlings have been established by pot-culture experinents. Foliar yellow—
ing of the coconut paln in sandy soil was found to be due to nitrogen
and magnesium deficiency. Lower calciun and high potash contents were
also noticed in chlarotic leaves. Appreciable quantities of mutrients

were found to be leached from the leaves by the Tains.

Water' Fequirement:

A long spell of dry weather causes a severe setback in the growth
of the palnm and consequent reduction in yield. Aneliorative measul'es like
application of clay, silt, organic matter, etc. failed to improve the condi-

tion of palms growing in deep sands. But irrigation during the ary months
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resulted in marked incFease in the yield. In sandy and sandy loan soils
Sea water was found as effective as fresh water for irrigation and theTe
was nc residual harmful effect. Application of 0.3 mz of red earth and
150 dary husks of coconut in 2 alternating layers in planting pits was
found to inprove soil moisture retention in littoral sandy soil and young
palnms showed the best growth, when combined with irrigation at 45 ltires
of water', once in % days. Bulying dry husks and leaves of coconut in
trenches 40 cn deep and 180 cn broad, in between Tows of palms, at 1000

husks per palm, helped to Teduce the crop losses due to droughte.

Cultural practices:

Clean cultivation was found to benefit the coconut, even in the
absence of manuringe Ploughing twice a yeal effectively checked weed
growth, and resulted in a mean annual yield of over 30 nuts pel paln, as
conpaTed to 15 nuts in the 'neglected! plot. A mean yield of 62 nuts per
peln was obtained in the Tegularly cultivated and manured plot. Intel-
cultivation was found to have beneficial effects on the physico-chermical

properties of the soila

Prelininary trials indicated that Bihedenol, Dalapon, Tafapon and
mributon are effective in the control of nut grass. Planotox and Spontox

are effective against dicot weedse

Inter and mixed cropping trials:

Study of the rooting pattern of the coconmut in well drained loany

sand, Teceiving regular cultivation and manuring, showed that few roots
‘wele Present in the upper 20 cn layer of soil and that 90 per cent of the
roots are confined to the 20~150 cn layerl o Iaterally, 72 per cent of the
roots originating from the bole did not extend beyond 2 reters. ILess than
6 per cent of the Toots wer'e found to extend beyond 3.5 neters fronm the
bole. The accormodate the large canopy the recormended spacing for coconut
paln is 50 m?. The effective Toot zone is confined to an area of 12.5-%
only, leaving about 75% land area not effectively utilisede

intercropping studies have shown that anmuals like tapioca, sweet

potato, dry paddy, ground mut, elephant yan, etce and surmer and wintel
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vegetables can be profitably grown during the early years of the planta-
tione In adult plantations, the rnain crop and the intererop gave higher
yields when both wele adequately and separately memured. Thel'e was a

224 increased yield of the main crop = coconute

Shade-loving perennials like cocao, nutmeg, cinnamon, and clove weTe
also found to perfornm well in the interspaces of the cocomute Cocao plamts
(Forestero variety) made excellent orowth and flowered within 10 nonths of
planting. Bxperiments in progress at Kayangulan showed that mixed farning
vize Faising fodder grass - legume rmixture, under irrigated condition, and
iaintaining milch cows is not only Terunerative (met profot of Ree2 ,200 /=
per ha fron daily alone) but also provides alternate erployment to the

cultivator «

With a view to harvesting the solar enelgy at different vertical
intervals and the scil Tesources at varying layers, a 4 crop cormbination
of coconut, pepper, cocao/cinnaron and pineapple, designated as rmltise’"
storeyed cropping, was suceessfully raised. Mixed cropping with cocao
favoured a higher activity of beneficial microbes like nitrogen fixers,

P solubilizers, and hormone synthesiserse

Nur'ser'y studies:

Investigations on the nurscly technique have shown that horizontal
sowing of seed nuts results in slightly higher gernination and nore
vigorous seedlings. Seedmuts of the a1l variety require about two months'
r@st period. Nuts older than 11 rnonths can be used for seed purposee.
Seednuts that float in veltical position give Tise to mdre vigorous seed~-
lings. One year old seedlings uprooted from the mul'sely and kept packed

for & weeks, established satisf actorily, when planted.

Although seednuts harvested in March-April and sown in May-June
gerrinated early and produced more yigorous seedlings, seednuts harvested
during other nonths were also suitable for raising nurserye Fertiliser
application to the mursely resulted in significantly increased N and total
chlorophyll (from 1.7% to 2.3k ng/g) content of leavese.
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soil Chenistry:

Detailed soil survey of Cannano¥e and part of Kozhikode districts
was carried out and six distinet soil groups wele jdentifiede The distri-
bution of area under cocomut was found to be laterite (65%), lowland valley
soil (174), river alluviun (6¢), coastal sandy (5%) , red sandy loan (54) and
reclaimed marshy (24). The lire Tequirement of the major soil types was
worked out at 1.65, 1.8, 1.5 and k.36 tone of Calog peT acre for laterite,

midland laterite, red sandy loan and reclaimed narshy soils, respectivelye

Mobility and availability of applied K and T in laterite soils
wele investigated, Availability of X and P increased with fertilizer
application. Thel'e was considerable downward r:{ovement of X but that of P
was Testricted. The phosphdrus fixing capacities of laterite and sandy
soils were estinated at 500 ~ 1375 ng/100 g and 25 - 112.5 ng/100 g of

goil, respectivelye

pwarf and T x D seedlings were found to be more tolerant to waterl =
logged condition than the Tall veriety. In pot—culture studies with river
sand, coccmut palns produced plenty of roots and flowered under water
logged condition. But with sendy loan soil, howevel, they died and showed

root decays

goils associated with diseases:

An intensive study on the mtritional aspects of the disease has
been conpleted at the Central Plantation Crops Research Institutees Soil
and tissue sanples collected fron healthy amd diseased tracts of Kerala,
covering all the major goil growps wele analysed. The salient findings
weles

(1) Lower statws of sodium, sulphur , manganese, iron and

zinc was observed in the soils from diseased tracts;

(2) Magnesiun, sulphut, aluminiun, ranganese, iron, zinc,

boron and nolybdenun were low in the tissues of pelms of
the diseased tracts;

(3) Deficiency of major nutrients were not found to be

directly related to disease incidence. But irbalance
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of nutrient ratios in the leaf tissues was evidente Congidering the
nutrients in relation to essential and sufficiency (critical) levels, it
was found that zinc and nolybdenun were the limiting factorse A field
trial has been forrmlated in a severely disease affected area at the CPCRI

Regional Station, Kayankulan to confirnm the abowve inferencee

II. RESEARCT WOK IN TUOGAESS

1. &) NPK fertiliser experiments .on young palvs to deternine the

optirmn NTK requirenents of the Tall variety in different
egronlinatic Tegionse

b) Fertiliser experinents to deternine the needs of high yielding
genotypes like D x T, T x D, Laccadives etce

¢) Fertiliser experinent on neglected palns to work out the

schedule of fertilisers in the first few yealss

9, a) Irrigation cun fertiliser experinent to find out the optirum
depth and frequency of jrripgation and the fertiliser requirerient

of palms growing under irrigated conditionse

b) Efficiency of different noisture conservation neasures undel’

rainfed conditions in sandy loan soile :
3. a) Spacing cun systen of planting experinent on Tall variety

to find ocut the optirmn peln density and the efficiency of
different planting systerss

b) Permanent observation plots 4o study the long tern effect of
neglect, cultivation alone, herbicides and panuring on the gsoil
properties and productivity of palnse

c) Establishment and rmanagerient in deep sands e

L. Intercropping trials with annuals, nixed cropping with cacao,
coffee, tree species, and mltistareyed croppinge

5 Agrostology = nixed farming in coconut garden - raising fodder
grass and maintaining nilch cowse a) in root (wilt) affected

area and b) econcrics and optirmn size of holding in healthy aFeae
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6. Crop weather studies in mixed cropping experinente
7. Studies on the phosphorus nmutrition of coconute
8. Studies on micro-nutrient status of soil and tissuese
9, dole of Ca, Mg and S in the incidence of foliar yellowing
and rubbery kernel.
10. Choice of a reflect £ analysis in cocormt paln far

macro and micronutrients.

III« Future line of work

1. Nutritional requirenent of the ordinaly Tall and high yieldingb
hybrids and varieties undel different agroclimatic regions and crop
combinationse

2, crop logging and efficacy of slow release N fertiliserse

3. Water management including use of saline/seca water for irrigation
and evaluation of different methods of irrigations

4. Maximising producticn per unit area, time and input through
rultistoreyed cropping and developing suitable crop combinations
undér different systems of planting and peln densitiese

5. Screening inte¥crops in relation to light availability in coconmut
plantationse

6. Nonsymbotic N fixing and other nutrient robilising nicroflcra
of soil in intensiwve cropping systemse

7.Dynanics of available mutrients in different layers of Post gome of

"coconut and inter and mixed crops using specification electrodes.

8. Working out the econoriics and cost accounting of all agrfononic
practices including rerunerations for varying situations vize
linited availability of fertilisers, capital, irrigation etce

9. Preparing cropping programes/farm plans for coconut farmer's with
verying holding size, Fesoul'ces, etc.

10, Recycling of orgenic ratter wastes with a view to inmproving the
productivity of the land and supplementing the incrganic sourcese
11, Microclimatic studies with reference to growth and yield of coconut

and nixed cCOpSe
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GENETICS

Introduction of promising exotic and indigencus materials in coconut
was in progfess at this Institute, since 1947. The germplams bank now
consists of 59 exotic collecticns and 32 indigencus collectionse Anong
the introductions fiji and Laccadives have a unifarnly high setting per= =
centage while Philippines, Strait Settlements, and F.M.S. .produce large
pucber of female flowels. These are being used in hybridization worke 1In
the yi#ld trials Laccadive Ordinary, Iaccadive Micro, Andaman OFdinafy,
Fiji, Java, SS Green, San Ramon and Philippines cutyielded the local culti-
vars The copra cut—turn of SS Green, San Ramon, Laccadive ricro, lacca-
dive Ordinary and Kappaden is 60 to 1004 more than that of West Coast Talls

The hybrids between West Coast Tall and Chowghat Dwarf Orange
(TxDeand Dx T) have been found to be early bealing, high yielding and
tolerant to the root (wilt) d1sease. Chowghat Dwarf Orange is a better
perent than Chowghat Dwarf Green. The hybrid D x T gives 25 kg. copl‘a/
paln/fyear as against 13 kge ykeld of West Coast Talle D x T hybrids can
be produced by emasculation and open pollination of dwarfs. The hybrids
using laccadive Ordinarly or West Coast Tall as nother palms and Ganga-
bondan (a dwarf cultivar fron Andhra Tradesh) as male parent have also
been found to be promisinge

Based on the performance of [Fogenies a few prepotent palns could
be identified. Studies on the selected Vs unselected seedlings have
shown that selection is a rmst at the seedling stages Selection standards
for nother palr:is and seedlings have been standardised. D2 analysis indi-
cated that phenotypic uniformity can covel' up considerable genetic diver=—
sity. The estirates of Telative nagintude of additive and non~additive
genetic variance for yield in six yield groups and three sets of crosses
of “Jest Coast Tall varieties indicated that there is substantial additive

genetic variance for selection for yield and associated character's in

cocomut and the ge neral combining ability for high yield group is large
for npumber of bunches, numbel of ferale flowers and yield of nutse The
instability in production of mits is due to seasonal differdnces within

each year. The number of spikes with one female flower and total number of
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spike is found to contribute to greater gtability of production than
other charactels. Nut setting, fermale flower production, length of leaf,
nunber of leaf scarﬁmetre, nurber of functional leaves and height contri=
buted maxirmn towards total divergence.

Observations on Chowghat Dwarf Orange and Tall cultivars like West
Coast Tall, Philippines and Laccadive Ordinary indicated that Dwarf showed
high selfing intensity (47%). Intraspadix overlapping was the major compo=
nent Tesponsible for selfing in Twarf Orange while interspadix over lapping
played a major role in the selfing of Talls. TPalms homozygous for colour
could be identified in the Tell variety. Selfed progenies of Chowghat
T'warf Green showed less variation than those of Chowghat Dwarf Orange
indicating higher heterozygositybin the later cultivar.

It has been confirmed that the initiation of inflorescence cormences
fron the 10th leaf axil. It has been brought to light that barrenness
begins to develop at the 4th or 5th nonth of growth after fertilisatione
The seasonal specificity of barTen nuts helps to identify the bunches
rroducing barren nuts at a very carly stagee In the type of barrenness
where there is shell development the bunches rmay either be tapped for toddy
or hervested early as tender mutse But in the rudinentary and pigry tyres
tapping is the only feagible ropositione.

Present work

The breeding [Xograrmes on hand mainly atterpts at refinements of
techniques of introduction, selection and hybridisation. A4 few fundanental

studies to aid the breeding programmnes ale also attenpted.

1. Introduction: Intensification of collection in terns of nurber of

collection as well as palms per collection is now undertakens Intel se
crossing is done to minirise the variation within a cultivar to the possible
extent. Cataloguing of the gemetic material available in India is being
done

o, Selection: Additional characters ale being identified to inprove

the nother palm selectione Trials have been initiated to locate norpho-

logical, thysiological and biochemical markers to identify ' x T seed~-
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lings from open pollinated progenies of Chowghat Dwarf Oranges

3. Optirmn parental combination: As wide differences ale observed within

the same inter-varietal hybrids when different palms are used, it is
essential to test the optirmn palrwise corbinations for deriving maxirmm
Yenefit. Location of specific resistance to root (wilt) disease is also
attenpted.,

4o Maltilocation trials:s Performance of promising cultivars and hybrids

under six different agroclinatic conditions are being assessed in compari=-

son with the locally gfown cultiver of each region.

5. Production of new cross combinations: Hybrids between various culti-~

vars identified for ome desirable character or the other are being Dro-
duced and tested.

6. Testing against disease Tesistance: All the available cultivars and

hybrids are being tested in a rhased progTarrie for resistance to pests and
diseases with special refelence to root (wilt) disease. M2 progenies have

also been planted in the diseasB affected area for screeninge

7. Genetical Investigations: Detailed studies are under way to work out

the genetic paremeters. Two sets of diallel crosses involving 36 and
53 hybrids respectively are under trial. Investigations on the genetics

of certain important characters are also in progresse

8. Large scale rmltiplication of hybrids: Elite seed gardens, planted

with parents in alternate Tows, have been established for production of

pronising hybrids on a larger scaleo

Future prograrre

1. Maternal effect: Conparative perfornance of Tx D and P x T using

specific corbinationse

9. Studies on selfed generations: for evaluating perfaornance of crosses

¥ selfs, potentiality of Fls, and inbreeding depressione

%. Studies on advanced genelations: Inter se mnating of hybrids and

assessmeht of progeny perfcrmence to exarine the feasibility of

using the hybrids as nother palms and to find cut whether selection
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in the F, will enable realisation of a stable F2 population with highet
yield.
4. Multiple crosses: Four'-way and higher order crosses using the Fls
are produced under fhe full diallel cross.

5. Efficiency Estimation of new breeding progTarmie: Evaluation of the

efficiency of the progrartie initiated using selfed dwarfs and

gelected talls in a two stage hybridisatiom prograrriee.

6. Ideal plant type: Defining the ideotype based on crown habit,

nurber and total area of leaves, inflorescence characteristics, yield,

yield attributes and related physiologic parametel'se

7. definement of seedling selection of hybrids: through/flourescence

banding pattern of chrOBOSomes'and electropharetic novement of
protein fractions. '

8. Troduction of haploids through anther culture for cytogenetic

studies and eveolution of homozygous palms.
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DISEASES OF THE COCONUT PAIM

a) Root (wilt) disease of coconut:

Distribution and spread o

Root (wilt) disease of coconut, located in isolated pockets in
Central Kerala as early as in 1882, is now prevalent in 2.5 out of 7 lakh
hectares of coconut plantations in the State between Trichul District in
the porth and Mivandrun District in the South. The discase 6céurs in all
types of soils from the foothills to the hanks of Tivels and canals in the low
lying areas. Sporadic occurTence of the disease in interior gardens in the
healthy area, far away from the diseased belt and existence of healthy
palns within the discased pardens add to the complexity of the problem. The
spread of the disease, although slow, is faster in sandy and sandyloan
soils than that in laterite soils. Recently the disease has also been
observed in the Xanyakurari District of Tamil Nadu at Kulasekharam and

vallon villagese.
Syriptons .

A critical assessment of the disease syndrorie showed that flaccidity
or ribbing of leaflets is the diagnostic sympton, with foliar yellowing
and necrosis appearing at later stagese. Root rot is a major symptone
decent studies suggest that internal danmage to the root systen - nanely
vascular discolouration and disorganization occur prior to the nanifesta-
tion of foliar symptorise
Letiology s

The spreading nature of the disease suggests the involvenent of a
biological agent with the discases The disease synmptons were reproduced
ander field conditions and controlled conditions by sap transrission
fron diseased palns as well as by incorporation of Troots of diseased
palns in the soil substrate. Howéver, s0il factors also seen to play an
inpartant role. Salient findings of the various aspects can be su marised
as follows:-

1. Soil fungi like Rhizoctonia soleni and Q. bataticola are

found to be associated with the root damage o
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9. A strain of tobacco mosaic virus was isolated fron diseased
cocomut tissues and also from healthy material from Kasaragod. Tubular
particles were also detected in developing tissues of both healthy and
diseased palms. A soil=borne and sap transmissible pathogen which could

also be transnmitted through an insect vector Stephanitis typicus Dist.

was ohserved in earlier trialse

3. A bacteriun identified as Pseudomcnas sp. was found to be
associated with the Totted rootse

4. Plant parasitic nematodes belonging to 23 genera occur in the

root zone of coconmut. This includes species of Xiphinena, Longiderus and

Trichodorus, all known virus vectcrs. ole of Longidorus sp. in the

transmission of the disease is under study. Large population of Radopholus
similis, the bhurrowing nematode has been observed in the roots of the dis-
eased palns causing sevele rotting of roots. The role of &« similis as
a [rimary pathogen of as a disease incitant is dnder investigatiOn. Thir ty
species of plants have s© £ar heen recorded as hosts of this nenatode which
include arecanut and bananae

5. Barlier investigations on soil and nutritional factors suggested
possible role of calciun and magnesiun deficiency in goils in predisposing
the palns to the disease. Howevel, critical studies conducted later failed
to substantiate this observation. Detailed survey conducted recently indi-
cate the status of zinc in the soil and leaf of the disease affected tract
was only half that in the healthy tract. The leaf status of iron, manganese
and nolybdemnn was lower than that of the leaves in the healthy areas.
Ficld experinents have been jnitiated to study the absorption pattern,

optirmn dose and plant Tesponse of these elements.

6. Physiological studies revealed an internal irbalance in the
watel econorLy of the paln, deranged permeability of the root tissue,
enhanced Tate of Tespiration, breakdown in translocation systen and
aherations in nitrogen metabolism. NMatritional studies indicate that
foliar yellowing associated with the disease is caused by induced
deficiency of megnesium and could be controlled by application of

megnesiun sulthates
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7. Studies on control of the disease =

(a) Asronomie actices =~ Series of field experirents conducted s0
far with major and minor matrients did not yield any encouraging results
in controlling the diceas sey althcugh inproved managerient tended to in-
crease yield of palms.

(b) Varietal resigtance - Atterpts initiated from 1950 to locate
disease resistant pPlacting neterial fronm indigencus and exotic stock have .
not proved successful. However, a Tecent sulvey conducted in the disease
affected tract suggest beticr perfarmance of the hybrids - tall x dwarf and
dwarf x tall. In +the light of this obseTvation a large pumber of demonstra—
tion plots with hybrids, invelving indigenous and exotic gern plasm, have
been laid in different soil types.

(e) Chemical control,

Earlier trials with ay rated lire and fungicide Pentachloroni tro-
benezene proved to be effective in contolling the disease in secondary
hosts. Further limited *rials on cocomu seedlings indicate Temission
of synptorts vhen treaited with funcicides DCNB and Benlate. 3road spectrun

antibiotics had no effects. Neruticidal trfials have been initiated.

(@) Intercropping.

Interer OPDin{Z wish folder cr ops undel irl‘igated conditions Peoduced
foliar yellowing of discased palms. Hovever, other syriptons of disease

namely flaccidity and neerosis showed progressive inclease. Yield of the

palms increased to the extent.of 26.07,

b) Ieaf rot diseasc of eocomui

Leaf rot diseasc 0f coconut generally occur super—1mp0sed on the root
(w11t) disease affectcd palns. Nearly 15 to 40 per cent of the palms in
different loalities in the wilt affected area also have leaf rot discases
Randon occurrence of roiting of leaves eirilar to the leaf rot disease, -

n a very mild fo¥nm was obgePved in nor+h Kerala which is free fron the

e

0 L N o = ol ‘ .
incicence of root \wilv; disease. In boith the cases Helminthogporinm
\ /i

halodes (Bipolaris h=iodes) was {ound to be the associated oreanism.
L - o

Incoculation experirents conducted with the two isolates of B. halodes

]
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showed that the root (wilt) affected palmg are mare susceptible to the
‘fungal infection as compared to apparently healthy palms in the wilt
affected aleas The healthy palns-in the wiltefBee al'ea rermained free
of infection in spite of .the inoculation, The disease is most virulent
during periods of high atnospheric humidity,

Control.
B

Fungicidal 'l';rials conducted to study the efficacy of copper fungi-
cides in comparison with orghnic preparations indicated that the two fore
mlationg of Dithiooarbarmtes - Dithane M-22 and M~45 (0.3%) were as
effective as Bordemux Mixture (1,0%) in‘controlling the diseasey The data
further Tevealed that all the preparatidns retained their potency for less
than three months,

Manuring and sp‘ayir&trials.

The beneficial effect of regular manuring with NPRK fertilizers
coupled with fungicidal spraying was confitmed. Experiments conducted in
diffefent soil typaes revealed that manuking at the rate of 340 g N &

340 g P205+ 680 g Kyq DPel peln per year alone reduced the disease inei-
dence upto 6 per cent while in conjunction with fungicidal spraying four
tines an yeat the beneficial effect was observed to the extent of 12 per
cents In untreated control palms 4 to 9 per cent disease incTease was
recorded, Yield of the expelimental palms also showed an increasing trend

wheleas Teduction in yield of the controls was noticed.

Effect of Boron.
rgmgy=:

A field trial.was conducted to study the effect of Boron on the
incidence of the disease by the application of 0.2 per cent aqueous
soluticﬁ of Boron as foliar s;rajr 1.5 14 per paln at binmonthly intervels
and s0il application of 227 g and 454 g of Barax per palm per yea® in
split dodes. Data collected after a period of 20 months revealed no
significant effect of borone. The average percentage of leaf rot incidence
varied from 6447 to 73.6 in boron treatments and 642 in untreated con-
trolg,
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Future line of work: Root (wilt) diseasé
i ey gERy FRSEET

14 Assessrient of the Yole of the suspecfed pathopgens, fungi, bacteris
and newatodes individuglly and fn association wlth each other
in the development of disease.

2y BEvaluation of the efféct of applicatipn of zinc in checking the

- diseases

3’ Efficacy of systemic dhemicals as prophylactic and control rwasute.

"4y Screening for disease Fesistance..

Y¢ Studies on intelcropsy orop rotation and ¢rop ranagementy

6*- Physiological and biophemical factors iyolved in the disease
conmplex, '

74 Integrated piantation management ~ phytcdanitaly reasures -
Rradication of disensed palns, usge of disease tolerant planting .

'mterial, agfonomic practices, general plant protection measurese

leaf rot.
Vg e s g

14 Studies on the factors associated with the incidence of the diseaseg
24 Efficacy of systemic fungicides in copttolling the diseasee

PESTS _OF , COCONUT

1, Rhinoceros beetle, Oryctes Thinoceros L, is the most

ubiquitous pest of coconut palme An exhet assessment of the loss of

crop due to Oryctes infestation is only under study, However an inc¥ease
in yield of 5<6 nuts per palm per yeér was Tecorded ag a result of conw
trolling the beetle in heavily infested tracts which may give an epproxi=
rate idea for the damege done, Charactéristic cuts on newly opened

leaves and holes on unopened spathes and chewed up fibre extruding

through holes in the spindle and spathe indicate the attack of “the beetleo)
The pest is seen t0 breed in mamaFe pitss compost heaps and olher decaying
organie debrisg

| Maintenance of plant and field sanitation by proper disposal

of all decaying organic materials including coconut palm refuses is an
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essential ;tarequisite vhich can be pl‘ofitably Pactised withont meh

The mechanical method of eontrol hy extvacting beetles from the
innermost leaf axils on the crowns of palms using a beetle hook ts seen
to be effective. This can be combined with the pericdical harvest to
Toluce the operational cost and cen be done during the peale period of
pest incidence vizg July=fugust. Treatment of the breeding sites of the
beetle wher'e the eally and vulneFablé stages of the pest afe present is
quite essential, BHO 504 wettable powder at the rate of 350 g per 3 W
in the breeding materijal is quite effective in supptessing the pomlatione
0.01% Alarin/Carbaryl also effect successful eontrol of grubse Rreeding
material should be raked well so that the insecticide suspension in water
is thoroughly mixed with it.

The prophylactic method involves filling the inhermost 2 or 3 leaf
axils using 5% BHC/Chlordane dust mixed with sand in equal propcttions
This is to be done thtice a year in April-May, September=lctoher and
Degenberglanualy,

Biological contiol methods using the indigenous predators Agrypmus
ap-, Scerites spey Sautalus parallelus and the exotic Platymeris
laevigollis exert considerable check on the pest porulation by their
feeding on the different stages of the hosts The neratode DD=136
(yeoaplectana carpocapsae) together with the associated bacteriun
A Achreriobacter ;ematophilus has been proved effective against the various
larval stages of the pe;t. The pathogenic green mscardine fungus
Metarrhizfunm aniscpliae also effect control of the pesty Studies with the
pathogen Rhabdi-Onv;rus oryctfes is in progress.

E°°1°gic’a1 manocuvking is roved useful in control of this pest. Cattle=
dung with a moisture content of 40-60% and having a tenmperature 20-40%
is found congenial for the breeding of the beetle, DBut too dry cowdung
wlth noisture 5-104 or too wet 80-1004 and tenperature above 40%% is not
conducive to mltiplicationg Thus by regulating the moisture content of
the breeding mediun a check in the breeding can be effected without any
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additional expenditure,

The efficacy of the above methods of rhinoceros beetle control has
been proved in sep&re;te expel'irentss Now they are to be tested in an
integrated mamnel under an adaptive Tesearch Prograrme to he implemented
by the Kerala State Department of Agricultwre in several Districtses CPCRI
is to collaborate by passing on the technical know=how.

2, ided Palnm Weevil, Bhynchophorus ferrugineus F. is: the enémy that
strikes to kill the palm. GTub i:thvevhal‘mful st:age. It is found sefious
in India particularly Kerala, Tamil Nadu and Karnataka, The damage by the
pest if left untreated results in eventual death of the palm, Nearly 5%
of the total palms in Kerala are found infested by this pests Infestation
occul's mostly on palms between 5=20 yeals, In the early stages of the
infestation symptoms ale not quite appatent while as it progresses the

infested trees manifest small holes on the sten and leaf base from where
chewed fibres protrude and a brown fluid ooze ocute Ieaves including the
heat't leaf wilt and dry up. Longitudinal splitting of petioles and gnowing
sound of feeding are other sure synptoms that help in identifying infesta~
tione. The damage done by Ol‘zctes often paves way for weevil entryy The
pest being a tissue borer identification of pest attack at an eally stage
is an essential prerequisite for adopting suitable control neasures,

Injection of Pyrethrins-piperonyl-butoxide (Pyrocon~E) is an
effective curative treatment, Carbaryl is also effective and cheaper .
10-15 nl of Pyrocon=E 2 of 20-30 g of Carbaryl (Sevin)50% W.Py suspend-
ed in 1000«1500 ml wa%gl‘ is Tequired for curing an infested palm, .This
is to be adninistered through the red palnm weevil injector (fummel).

Filling of all leaf-a#ils of young palns with a mixtuTe of 5%
BHC/Chlcrdane dust and sand in equal proportion thrice a year is a good
prophylactic method of control. Mechanical ~cumw=sanitational methods are
also essential, which involves cutting and burning very badly infested
palns beyond recovery. Treatnent of injured portions such as cut end of
leaf stalks, holes and injuries on sten, Trotting tender leaves and bud with

BHC prevents entry of the pests Leaves, if necessary, are to be cut at
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a distance of 120 cn or ncre away from the base, By providing traps,
using tender coconut stems treated with fresh toddy, the weevil can be
attracted and killedy Mrevention of injury to paln is also a Pregfequisite
for cheékmating the spread of the pest,

The exotic predator Plai_,y_z_neris laevicollis is found to feed on
w
various stages of the pest in cages and on adults in the field and the
earwig Chelisoches nmoris feed on the eggs e

3+ The leaf eating caterpillar Nephantis serinopa M, prevalent
m
along the coastal States in India is found to feed on leaflets fromrundelw
neaths They live in galleries and defoliate the paln,

Mechanical, chemical and biological methods mist be adopted in a
phased proprarme depending on the intensity of attack‘ Mechanieal nethod
of cutting and burning the very badly affected leaves of the outefwharl
prior to spraying helps in control of the population, Similarly in trees
where the pest appeal new and in a mild feorn cutting and hurning helps,
Biological method by the Telease of le.bo_ratory bred indigenous and exotié
perasites has also proved to be effective, Field expefiments conduated
at Badagara (Calicut DistTict) during 1970 with integration of nmechanieal
and biological methods reduced the pest population from 2¢3 pest per leaf -~
let to 2<3 pest per paln,

In severe epiderie cutbreaks chemical rethod may be resdarted to for
irmediate relief. BHC 0.2¢ or malathion 0.05¢% is quite effective in the
control of the pests Spraying the inseeticide suspension on the lower sur-
face of the leaf is to be done three or four tires a year, before and
after rains, depending on the intensity of attack., Parasites may be
liberated 3-% weeks after inseeticidal application, Ilibheration of the

exotic parasite Spoggosia bezziana Dar. in endenie tracts ean inprove the

scope of biological control,

4. The Cockehafer beetle, Leucopholis coneophora and allied species

attack roots of cocomut and intercultivated cropse Grubs are the harm-
ful stage. They are found rostly in sandyloan: scil. The worst damage
is done gust after the premnonsoon showers.
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Tilling and déep plouthing of -the scil expose the gfubs 1o dessica=. -
tion and to predacious natural ememies. Application of 5% BEC/Aldrin or
30% heptachlor @ 120 kg/ha twiee 2 year in April and Angust proved effect-
~ive .in Teducing pest populations Endrin gramles @ 7.5 g of active in=
gredlen:tmpphed twice-a year for 50 M2 plot gave maximm reduetion of the
* _pests :
5e Among the mincl-pests the slug caterpillar Contheyla rotunda He..
- has- been obser'ved as a sefious pest of coconmut. In cases of epidenic
_ out breaks they demude the tree attaecking even green spathe, petioles
and tendef nuts. Severe defohat:.on causes heavy reduetion in Yleld. Out
breaks are controlled by spraying BHC/0.4 of Carbaryl 0i105¢. They ate
attacked in We by parasites and fungal and baceerial diseases, whish
are found to playmé consi drable role in suppression of the pest

Other pests of inmportance are a slug cate¥pillat Maeroplectra
nalaria, a yery serious pest in AndhFa Pradesh, butter fly caterpillars

Gangara thyrsis and Suastus gremjus poests in coconut nur'ger'ies,

Stephanitie typicus (suspected to be a vector of the root (wilt) of - \

coconut), Aspidiotus déstructor, Pseudococcus longispenus, Odontoterrms

obesus, locusts etc. The Ccreid Paradasynus sps is a new pest in
India. Nymphs and adults feed on huttons and irmature nuts and cause
sheddinge.

Among the marmalian pests Tats and batg are important. Rats
attack seedlings and tender muts and bats feed on irmature nuts of all
agess The control methods proved effective at CPCRI include using
poisoned baits (Zinc, phosphide and Courarin compounds), trapping,
Cyanogas fumigation in burrows and erection of physical barriers on

individual palms.

Propgrarme of work:

Investigations on rginoceros beetle Oryctes rhinoceros L.

1. Chenical control.

i) Lab. studies - biocassay using granular insecticidese.
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ii) Field studies a) Studies with attractants.
b) Adaptive fesearch prograrme of Agriculture
Department, Kerala (Collabotation). '

2. Biological contreol,

i) Parasites = Nematode DDw=l36%
ii) Predators - Platymeris laevicollis (Reduviid)
iii) Pathogens - a) Metarrhiziun anisopliae.

b) Rhabdionvirus Oryctes.

3. Desticide Tesidue analysis (work to start after cormi ssioning of
biochenistr'y wing)
Investigations on leaf eating caterpillar Nephantis setinopa M.

1. Chenical control - effect of inseoticides on beneficial
parasitese

24 Biological control a) Iaboratory breeding of parasites.
b) Studies on Spoggosia

¢) Norm fixation

3+ Integlated control ~ spraying insecticides and liberating
parasites after an interval.

Investigations on the red palm weevil Rhynchorhorus ferrugineus Fo

1. Chenical control (a) bioassay singly and in combination of

various insecticidese.
(b) Field tests using revinphos, phostoxine

2. Integrated control using all the conventional proved methods
of control,

3 Sterile male release method for the control of red palm
weevil (collabcration with DARC Trorbay)

hoe Pesticide residue analysis (work to start after cormissioning

of biochenistry wing)
Syudies On Minor pestss

1. Studies on nitese.
2« Control of ratse
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3. Studies on new pestse

Studies on the Coreid bug Paradasynus sp./any other new pest or
existing insects appearing in pest fornm,

Estination of crop losses due to pestse

Futur'e lines of research work (IVth Session)
T

Taking into consideration the temporary nature of the Tesults

achieved by the conventional method of control particularly chemical and
the harnful side effects of using large dozes of toxic chemicals at ffe—

quent intervals, though the results achieved are at times convineing the

latest trend among plant protection workers is to adopt an integrated
rnethod.

1.

2,

3e

b,

5e

dhinoceros beetle -~ Attempts are being made to integrate ecological
manoceuvring, sanitationalecumemechanical, chemical and biological
nethods and evolve suitable pest control schedules. The use of

pathogens will be an essential iteme

Leaf eating caterpillar = Use of exotic parasites and the pathogen

Bacillus thuringiensis to increase the scope of the integrated method.

Red Weevil - We have a projeet on autécidal method of control in
collaboration with Trombay. If we are able to do it on a large
scale and are convinced of the efficacy we will incorpcrate the same
into an integfated proprarme for control of this deadly enermy of
cocomte

Us‘é of Chemosterilants = Though the present studies are confined to
rats we ale t0 extend the same to a few major pests, if technically

possible and economically feasibles

Studies on the use of rheomones as an attractant can also be

attenpted in the case of Nephantis and Contheyla




~80=

COCONUT CONVENTION OCTOBER 9TT & 10TT KRRALA AGJIFUIEUJAL'UNIVWQSITY
REPORT FROM THE COCONUT DIRECTORATE

Note for discussion at the convention of workers enpaged in
desearch and Developmental Activities of Coconute

Majority of coconut growers in Kerala, who form the back bhone
of the rural econory, are small farmer's and lead a sub=marginal level
of livinge The uncertain price bebaviocur and frequent fluctuations in
the prices of cocomut products make their lives glooriye The coconut oil
extracted from milling copra, the nionopoly product of Kerala, has lost its
unique position as an industrial raw material due to technological develop—
nents and availahility of other checaper substitutes. The price of coconut L
0il has crashed in Tccent nonths and the chances of Tevival to its original
level is rather remotes Therefale it is high time to recormend appropriate
technology to the growers which would help in augmenting the farm level
incomees Much in this regard could be cdone by unifying the activities of
various State and Cerntral agencies engaged in coconut researgh and develop=—

mente The following problems assume prime impottance in this contextoe

1. Proper utilisation of degearch findings for fostering

economic growth and developments

Very useful fesearch findings of economic impdrtance are available,

but are not utilised for the farrmlation of policies, decisions and
eour'ses of action. )

Some of the exotic cultivars introduced as iong back as 1924
and 1951 at Nilwshwar desecarch Station, based on the performance of
direct introducticns and performance of open pollinated progenies at
Kasaragod, have proved beyond doubt to be superior to west coast tall
both in copra cutpat and yield of nutse This Yesult combined with the
findings on the influence of pollen paremts on copra output, pablished
from Xasarapgod could profitably bé used in the propagation of the most

ominent types amomg cuX cultivatorse.

We have not so far recognised the importance of such findings

185
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in revolutionising coconut culture. The yield of muts, copra cutmt,
fibre and shell weight etc. are poor in India compared to those in othel
major coconut growing countriess Had we established seed gardens with
imported cultivars of identified supremacy for miltiplication and large
seale distribution to the growels, the impact on i cocomub industry
would have been felt by this time.

Therefore it is essential to sereen all the results obtained so
far and pick up those with commercial feasibility and ensure speedly
implementation of prograrme based on the findings.,

2+ Mixed farming and intelcropping in coconut gardens.

The Tesearch has alfeady identified crops suitable for inber=
eropping in coconut gardenss Sufficient knowledre Tegarding mixed farming °
is also available. Adequate data based on experience on the comparative
merits and demerits of mixed farming when implemented on compact area
basis and also on scattered unplanned coverage basis are also available.
The cultivators are also practising these to some extent in isolated
localities. What is nceded is systematic intensive approach to identify
crops and activities suitable for ecach taluks of the State and implenent
or help the cultivators to implement the prograrmme. The individual
farmer's need not always be the best judges in these aspects as identi~
fication of crops and activities are to he hased on agroclimatic condi-
ticns and also on market facilities for easy and profitable disposal of
the end products. The croﬁs may cover tapioca, ginger, sweet potato,
yam, pineapple, forage, cocoa, tree spices ete. and activities nay
include dairying, sheep rearing, poultry, bee keeping, fish culture etcs
A planned approach, with emphasis on food items is very ﬁuch needed in
this field.

3+ Coconut development in the disecase affected arease

The devastating root wilt disecase has already shaken the
edifice of our' coconmut industTy. The disease has been evalent here

for the last 90 yearse It has now spread to over 30 per cent of the



coconut area. It is prudent to acéji& the reality that Tesearch though
canld enrich our knowledge on the various aspects of the disease is not
likely to vield conclusive results vely quickly because of the complexity
of the problem. The situation in other coconut growing countries is also
the same as far as disease of uninown aetiology are concerned. Hence from
the development angle the nost irmediate obhjective should be to exploit
the present know-how in order to alleviate the distress of the cocomut
growel's and to improve the cocomut based rural ecomomy. The only feasible
way of accomplishing this objective is by implementing such roglammes

as could ensule produectivity increases of cocomute The following action
oriented programmes are supgested to ensufe productivity in the diseased

alecase

(a) Special Package Prograrme

This involves the following package of practices.

i) Provision of drainage, both surface and underground
acedrding to the requirement in the operational unite

ii) Application of caleinm and Magnesium in the form of
dolomites

iii) Application of silt and ganic mamures to tuild up
enough organic matter and proper soil stMucturee.

iv) degular and systematic underplanting and also replanting
where the palms have reached the irredeemable stage of
infection with D x T hybrids. In the absence of adequate
D x T planting material T x D hybrids.and West Coast Talls
could be usgd.

v) sdegular plant protection to check leaf rot and other

infections discases.

b) Integrated alea anmroach for mixed farming and intereropping

The mixed farming and intereropping proglarmes may be imple=

mented in small operational units which are endowed with the bhasic
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facilities necessary for the successful implementation. The Prograrme

should be well conceived, properly organised and effectively coordinated.

(¢) Alternate cropping.

A slow intRoduction of alternate cropping like o0il palm in the
disease affected areas is another approach with a long Tange perspectives
This prograrme could be taken up confidently and the existing processing
facilities available in the Anchal plantations could be made use of until
optirmm acreage is tilt up in' the prowers holding. For this purpose a

major scheme could be formulated providing adequate financial assistances

4, Organisation of model farms in every Panchayat.
~—

The technological skill and knowledge possessed by the graduates
in agricultural sciences or persons well experienced in agriculture have
to be utilised for raising farm outputse They can be helped to start
nodel farms of about 5 hectares in each village/taluk and maintain then
as mixed farms which will act as demonstration farms to others in the
area. Through such people, the modeTnisation of agriculture in the area
could be brought cut by making arrangements for proper eoordination with

other cultivatars and authorities comcerneds
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COCONUT CONVENTION OCTOBER 9TH & 10TY KBRALA AGRICULTURAL UNTIVERSITY.
REPORT FROM THE DIRECTORATE OF AGRICULTURE

PECINICAL PiOBIEMS IN COCONUT CULTIVATION AND SUGGISTION 702 RESEALCH

I. (a) The Present day strategy to increase yield per unit area
consists in the scientific cultivation of high yielding varieties of cr ops
and in mltiple cropping. Multiple cropping includes tultivation of annuals
more then once in the same ares during a yeal of intensive intercropping in
perennial plantations. The most important perennial plant cultivated in the
state is coconut. The area under coconut invariably possesses an adequate
space for intercropping._ TherefoRe, the utilisation of the interspace in
coconut gareens will determine, to a great extent, the possibility of intensi-
fying agricultural production in the State. For this purpose, it is necessary
to have a planned Prograrme both in the choice of cl'ops to be used for inter-—
cropping in coconut gardens as wellas in the plant type in coconut. It is
not uncomon to see coconut trees with very long leaves, yet with low yield~
ing ability. This type of plants does not help the farmer either in the o~
duction of coconuts or in his intereropping prograrme. By plant type in
coconut it is meant that the plant should have compact, umbrella ghaped crown
with leaves possessing shert stout peticles, so that the whole plant system
. occupies only a reasonable space and makes it possible to ut111se the solar
enelgy in photosynthetic activities in the most efficient way possibles A
knowledge of the optimum number of functional leaves in a tree is also 1ﬁp0rt~
ant in determining the desirable type of crown a plant should have. If a
plant type Possessing the above desirable characters could be evolved or
selected, the interspace which may be available for intercropning will be mch
mor'e than at present that is, even if the same number of cocomut plants as
before are maintained per unit area. Incidentally, this may also help in
accormodating mel'e number of plants per unit atea. When planting is done in
such a way that the distence between Tows in greater and within Tows shorter
with this plant type, the interspace available can be profitably utilised for
intercropping. In fact in the large population of the cfop we come across,
such plant types are not rare., But coconut being a highly heterozygous
plant, it is really a difficult froblem to get the same character's Teproduced
in the progenies to the same extent. Possibly hybridisation followed by
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selection procedures which may be drawn for the murpose may help in
getting at progenies of the same type to an apeciable extent. The
possibility of eveolving such a plant type for the best production of
coconuts coupled with the possibility of offering chances for better
interceropping in coconut gardens may be discussed,

b) It is a common practice to cut and Temove the older leaves of

cocomut in surmer monthse. Thele is a belief that removel of such leaves
favour's the production of more mutse It may be confilmed by experiment
whether this practice is worth following or deterimental in cocomut cultie

vatione

II. Selection of seedlings in the Nursery:

It is well known that younger the seedlings; better the chances for
early establishment in the main field. But the system now followed is the
gselection of seedlings in the Nur'sely when they are about 9-12 months old.
This is based upon the faet that selection of seedlings would be easier at
this stage. But by this time the Yoots of the seedlings would have establi~ -
shed fairly well in the soile The apple inside the nut also would have
been used up by the plant to a large extent. Hence a seedling Tremoved at -
this stage takes a ver'y long time to get itself established in the rmain field,
ie.es for the productiom of new roots and for putting forth new leaves. It
is a cormon Practice to observe that the seedlings so planted takes about
1 to 1% ydars to recover from the shock that has been sustained by the re=-
moval from the Nursery. It is not due to any careless way in which the
seedlings have been lifted from the Mursery, but it is due to the fact that
the seedling cannot establish in a better way and pick up growth during
the period of about one year in the absence of adequate Tegerve food in it
and well established root system. These seedlings often [esent a weak and
lanky appearance with their outer leaves dried up, however rmch care is |
bestowed on thems If selection criteria could be evolved for early sele~
ction and YTemoval of scedlings from the Mur'sely before the seedlings have
actually mutforth a large number of roots and have fixed themselves in the
s0il (&=5 months after gerrination), this situation can be avoided and



~86—~
will go a long way in getting them established better ir the main field.
This pt‘ocedure would result in better and vigorous growth of seedlings
during the first year itself eventually leading to early bearing of the
plantse

IIT. Reclamation of clayey and sandy soils for cocomut cultivations

In as mch as the fertile lands available at hand are being utilised
by the cultivators for the cultivation of cocénut, wherever possible, the
possibility of extending coconut cultivation in the state lies in the re-
clamation of backwater areas and the long sandy stretch of land along the
west coast for coconut cultivation. But standardised techniques to utilise
these areas have not been evolved. For instancey in backwater areas
coconut seedlings are planted on mounds. Certain people heap up mud, put
some sand at the top and plant the seedlingse Others use coconut husk also
in making the heapss No standard procedure has been advocated so far for
undertaking planting in such areas, so rmch 80, we find large extents of
land planted to coconut Tremaining unyielding even to the 10th or 12th year.
If certain standard practices can be evolved and populariged it mst be
possible to get the yield from such plantations quite early.

In séndy soils it is a cormon practice to bury the coconut husks
and then plant the seedlings on the same o to line the pits with coconut
husks. This operation of lining pits with cocomut husks with concave sur-
face up can be done with varying number of husks. But no standard is ‘
available to make sure whether the pit should be lined with a specific -
nuriber’ of husks in a particular sandy tracte. This leads to either wastage
of husks or insufficiency of husks for the proper growth of the seedlings.

Depth of planting in sandy tracts also possess equally inmpcrtant
problem in cocomut cultivation - whether it should be at 2!, 3!, 4' or 5!
and s0 on to obtain an optirmm growth for the plant. In fact the whole
package or practices for growing coconuts in reclaimed areas of clayey
soils and sandy soils has to be provided for boosting up production of

coconut in the State.
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The coconut trees suffer from the effects of severe drought from

Decerber-March, especially in the northern districts of the state where
North East monsoon is quite megte. Irrigation of the coconut plantation
situated in lateritic soils of this alea is also impractical. Methods to

consel've moistur'e in coconut gardens of this area have to be evolved.

IVe. Utilisation of coir dust as a rmlch:

A large quantity of coir dust formed in the preccess of local coir
manufacture is being wasted. This crganic substance is likely to bring
about very inportant beneficial effecté when applied at the right tire in
carTect doses, ie.es for the retentivity of moisture and for inproverent of
soil conditions. In fact any organic matter, no matter how hard it is,
will be converted in due course of time into hurms by the micro-organisns
in the soil. Therefore, it is quite important that methods have to be .
evolved for the best utilisation of this waste product for the good culti-
vation of coconuts in coastal areas, whele procurecnent of green manule is

a problen for the cultivators in manuring the coconut plantse

Ve Irrigation:

Only very few studies have been made with Tespect to the water
requirements of coconute It is essential to have precise information on
the water re(iuirements of coconmut in the various types of soile This
problen is all the ndre inmportant in the context of providing artificial
irrigation to coconut plantations either from cormand areas of major I
irrigation works or from local water resourcese. An intimate knowledgé
on this aspect will throw light on the quantity of water required by the
plant in each soil type which will eventually help in warking cut the

best utilisation of the available water.

VI. Undesirable character's noticed in hybrid population:

In TxD progenies it is a cormon occurrence that the plants show

bunch buckling and less tolerance to drought resulting in dropping of

leaves and shedding of buttonse IrBegular bearing or alternate bearing
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in TxD progenies is also not uncormone In celtain cases the hybrids having
given initial good yields have failed to maintain the sarie gtandard. Most
probaly these characters are transmitted by the green dwarfs in their combi-
nation with the tall. In green dwarfs these characters afe pronounced. The
occurTence of the abowe undesirable characters in TxD progenies makes culti-
vators feel diffident sormetire about the usefulness of planting TxD seedlings,
especially in large nurbers. A Termedy has to be found out for elininating
these undesirable characters in TxD Progenies. Perhaps the solution lies in
the selection of smitable male parents and utilising then alon e in crosses.
Indiscriminate use of an apparently suitable rale parent in a cross is
likely to lead to difficulties of this gort in future. For, parents which
ale apparently gocd need not give ogenies of the same or better standard
when they mick! together, especially in the case of heterozygous parentse
The solution of the roblen perhaps ray be found by studying the corbining
ability of parents and by the application of rigorous selection procedures

in nursery, making use of selection indices.

VII+ Intereropping coconut gardens with fodder crops:

The possibility of growing fodder grass as an intercr'op in coconut
plantations has been studied to some extent by C.P.C.2.I. But this field
Tequires mole investigation, though it is possible to Teplenish the depleted
soils to a considerable extent with the cowdung that is obtainable from a
cow, which has been maintained on the grass produced by intercropping in a
specified coconut areas However, grass being a plant, that exhausts the
soil of the mutrients in the long run, it is essential to find out whether
such intercroppings could be substituted with legurinous plants which
would enTich the soil and at the same time afford fodder for the cattle.

If this idea is agreed to the best legunminous plants suitable for the vari-
ous soil types in Kerala have to be picked up. Investigations in this

line may be undertaken.

VIII« PeThaps the most dreadful disease of the cocomut paln is Troot
wilt. WNo specific reredy has been found cut so far to save the crop from

the disease. Coconut cultivators in Trivandrun, Quilon, Alleppey, Kottayan
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Ernakulan, Idikki and parts of Trichur ale actually scared of this disease.
The Treal success in coconut cultivation in such disease affected areas lies
in finding out suitable Tenedial neasures to combat the disease gince it is
also known that leaf Trot is linked with root wilt in the erope

IX. Although studies on the relationship between the incidence of
Toot wilt of cocomut and deficiency of micro nutrients have been prograrmed
for certain specific afeas, an exhanstive investigation of the roblen for
the different tracts of Kerala with various soil" types has not been planned
so fars The question of use of rmicro-mitrients in the cultivation of
coconmuts assunes ncle impcrtance when the package of practices involving
higher doses of N.P,K. are advocated. An exhaustive study in this line rmay,
therefare, be undertaken to know the inpact of the use of the micro~nutrients

in the production of cocomuts,



