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• 
Annual Progress Report of the Central Arecanut Research 


Station, Vittal, Mysore State for the period 

from 1-7-1962 to 30-6-1963.· 


A. Introduction: 
This is the seventh annual progress report of the Central Arecanut 

Research Station, Vittal; % d covers t he period from 1-7-1962 to 30-6-1963~ 

The station is located in Vittal Viliage, Buntwal Taluk of Soutb Ka
nara Di~trict of Mysore State. 41.8 km. (26 miles) from Mangalore Railway 
Station on the Mangalore-Vittal-Puttur highway, a nd 5 1. ~ km. (32 miles) 
from Kasaragod on the Kasaragod-Mangalore highway. It lie on I ., /5" 
N. latitude and 75° ...5" E. longitude. The altitude f the sta 'on ra ges 
from 73.0 to 91.44 m. (250 to 300 feel above mean s~a level. 

The wi .d ing rivulet Vokke thur run placidlya1 ng th n rt -eastern 
boundary and then through "the middle of the Station, and is the main 
!iource 0 irrigation. 

The- Station wa star ted wi tb he ma ' n . bject of carryir gout fu nda-· 
menta l a nd applied iov .1igations OIl Bol any, . hysi I gy._ Agronomy and 
Pests and Diseases of the crop in additio to solving the regional prohlems 
of arecanu t cultivation and production. The Statio n .. which is the Central 
Research Institute for areca nut is also to plan and co-ordinate the work of 
the Regional R esearch S tat ions which a ~c !'le i up in the maj r arccannt 
tracts oflndia*. Th~ Station a lso ren er advi~ory work on various aspects 
of the crop. 

The soil in the Station is typically lateritic and is admixed " ith sand , 
alluvium and gravel in varying proportions in different locations , The soBs 
are generally acidic , with a IDt;,m ;"JH of 5.25. 

The total area of the Station is 48.37 ha. (119 .08 acres) and the same 
has been allotted to the fo!ll1wing exp~rimeiltal and miscellaneous plantings. 

* 1) Hirehalli , Mysorc.. 2) Peechi , North Kerala, 3) Palode, South 
Kerala l 4) Mohitnagar, West Bengal & 5) Kahikuchi, Assam. 



1) Bulk garden for study of progeny behavioul of mother 
palms and conducting miscellaneous observations 2.230 ha. 

2) Spacing trial 0.882 ha. 
3 Manurial experiment (N P K) 2.028 ha· 
4) Exotic types and species collection 0.300 ha. 
5) Method of aligning garden 0.240 ha. 
6) Effect of organic and inorganic forms of NPK and effect 

of improved cultivation practices 0.362 ha. 
7) Indigenous types collection and irradiated materials 0.140 ha. 
8) Effect of age of types, order of bunches etc. (Study in 

mainfield) 0.080 ha. 
9) Experiment with banana as intercrop 1.220 ba. 

10) Miscellaneous observa ions 0.348 ba. 
11 ) Bulk and e perimental nurseries 1.800 ha. 
12) Coconut 2.392 ha. 
13) Cashew ... 4.050 ba. 
14) Pepper (Proposed) ... 2.020 ba. 
15) Fruit plants etc. ... 4.050 ha. 
16) Green manure crops and fallow •••22.250ha. 
17) Buildings, Road etc. ,,. 3.982 ha. 

Total ... 48.374 ba . 

B. Summary of work done: 
The following is an account of work done at tbe Central and Re

gional Arecanut Research Stations. 

I. Botany: 
At the Central Station, seedlings of the exotic types and species of 

IIreca planted in the main field during the previous year were under detailed 
observation. A total of 19 exotic species and types introduced from nine 
countries were ,represented in this collection block. Seednuts of three 
more exotic types and one exotic species were introduced during the year 
from Suva Fiji, Saigon and Andaman. In addition to Areca triafldra wbich 
had commenced suckering during the the previous year, A. Ooncinna from 
Ceylon also suckered during the year. One palm introduced from Indonesia 
produced a small inflorescence but failed to set fruits. Six selfed nuts of 
Andaman type and 12 from each of Indonesia-l and Indonesia-2 were sent 
to each Regional Arecanut Research Station as additions to the existinf 
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collectionI'!. Ten seedlings in each of the eight ecotypes collected from 
diffierent parts of the country were planted in the main field. Three more 
indigenous types, from Orissa, Hirehalli (Mysore) and Mahuva (Gujarat) 
were also introduced at the Station. Similar collection of indigenous types 
was made at the Regional Research Stations also. 

Selfing was continued in four exotic palms and taken up in two palms 
of the local type at the Central Station for the production of inbred lines. 
Crosses effected between distinct types as well as between selected palms of 
the local type showed that (a) the degree of compatibility between different 
palms varies to some extent, (b) there is reciprocal difference in the extent 
of nut-set of certain combinations, (c) in general open pollination gives a 
much higher set than controlled pollination, (d) certain trees give a very 
poor set even under open pollinated conditions and te) the exotic palms 
when used as pollen parents give very high nut-set with certain palms of the 
local type. Studies on floral biology were continued in the main garden of 
the Station. It was observed that at the Central Station the number of 
inflorescences produced in a tree ranged from nil to nine and the largest 
number of trees produced inflorescences ranging from four to eight. Studies 
on the month-wise variation in flowering showed that the maximum per
centage of inflorescences was produced in the months of January to ApriL 
Similar studies on floral biology were either commenced or continued at 
at the Regional Research Stations. At the Central Station, germination 
studies of pollen grains of areca nut were continued during the year. Sucrose 
solution of 0.5 per cent concentration was found to be a suitable medium 
for germination of pollen grains. Pollen produced in the months of January 
to June gave a higher percentage of germination than that prQduced in the 
other months. Studies on the storage of pollen initiated during the year. 
have brought out that pollen can be stored without any considerable loss of 
viability up to a period of 28 days, and that the maximum germination is 
obtained after seven days of storage. Studies on the standard!sation of 
crossing technique have shown that bags made of Trayophane could be used 
with advantage for covering the inflorescences, and that artificial pollination 
can be quickly and efficiently done by spraying the female flowers with a 
suspension of the required pollen in a 0.5 per cent sucrose solution. It was 
also found tbat a bigher set of fruits tban what is obtained by open pollina
tion can be obtained when open pollination is supplemented by this method. 
Preliminary studies on the progeny behaviour of mother palms were conti
nued and the data gathered have brought out that the production of female 
flowers as well as the set are high in the case of inflorescences produced in 



the months of Oct.ober to April. Trials with ·growth reg'tilators have 
indicated that fruit -set can be increased considerably by the application of 
NAA at 10,000 ppm, in a lanolin medium to the female flowers. However 
the fruits r,~su1ting from flowers so treated were showing different rates of 
cevelopment. Ninety eight si~Gdlings obtained from the seednuts irradiated 
with Thermal neutron were phnted in the mainfic1d. Out of 60 , sprouts 
irradiated with X-ray, seven sprouts survived and they were bel11g main 

tained in good condItion, Some of the seedlings obtained from the Colchi· 
cine trcQted ::;prouts showed early splitting of leaves, Examination of the 
leaves of seedlings sho\,ving formative effects revealed that the stomata in 
these in general were larger than those of the leaves of the control plants. 

2. Agronomy: 

Experiments to determine the criteria for selection of seednuts and 
optimum nursery practices were continued during the year both at the Cen-. 
tral and the Reg:.)nal Research Stations. At the former, germination data 
gathered showed that seednuts collected from young ~ndrniddl~-aged palms 
and from the second and third bunches gave higher percentage of germina
tion. Seedlings raised from the first and second bunches of young and 
mi dle-agt:d palms had more girth, height and number of !eaves than the 
rest. lmost ·milar results wer obtained fwm the e.>.periments at the 
Regional Research Sta lions a lso. T rials Jaid out at all the Staiions did not 
.' ow any ignificant difference het'ween seednuts possessing different floating 
habits. eith r in regard to germination percentage or morpliological features 
of the ~cedl!ngs raiGed from thf;3e nuts. As r~gard::; the OCCU1'len \;e of nutl 
of different lioati ng habits, tl1 data gathered at th e Centra Station reveal
ed ·that . oatmg ,abit is a tree charactor and the frequency of oc;:;urrenct'; 
of nuts of d itferent habits is melre or less constant in djjr~r~!!t bunches of 
the same tree as well as from year to year. Studies also revealed that nuts, 
with Vertically floating habits are the heaviest in the bunches, both in regard 
to the weight of the entire nut and the kernel. Seed nuts collected at diffe
rent stages of maturity (nine, nine and-a-half, ten and ten~and-a· half 
months) did not differ significantly in regard to germination but the result
ing seedlings were found to differ 5ignificantly with reference to all morpho
logical features, seedlings obtqined from ten-month-old seednuts being 
superior to the rest. Results obtained at the Regional Research StatioQ 
at Hireballi were however slightly at variance with the a.bove . finding. Ill. 
respect of ger minati.on, seedfluts of ten nd . eleven mCln ths maturity were<, 

found superior_to .i,be rest..-and no 3iguificau~; differe nce was '(J'bser'lled.in the 
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morphological eharacters of the seedlings obtained frolD 'nuts 'of , different 
nlaturity. 

, . , 

. At the Central Station, seednuts collected from the second aildthircf 
bunches ~f th e tree, when the second bunch was fully' ripe; did nDt, shoW 
any signi'ficant difference in regard to germinationpetce·ntage; but the see!;l'~ 
lings reSUlting from fully tree-ripe nuts were found to have produced signi
ficantly larger number of leaves. Similar results in respect of germination 
were obtained from the trials laid out at the Regional Arecanut Research 
Station at Mohitnagar. As regards the quality of (Chali' or cured produce 
prepared from these nuts, it was observed at the Central Station that the 
<Chati' obtained hom tte nuts collected from the third bunch was conside
rably inferior to that obtained from the fully tree-ripe bunch. Trials to 
determine the ideal position of Gowing seednuts and the optimum depth of 
sowing showed that the effect of depth alone was significant. Sowing seed
nuts at depths of zero and one inch gave significantly higher germination 
than at two and three inches. Results of similar trials laid out at the Re':' 
gi()pal Arecanut Rcsear~h Stations, did not show any significant difference 
iII ge~~illation between different depths, except at Hirchalli where , sowing 
at one and two inch depths was found to be superior to the ·rest. In the 
trial intended to 001'-lpare the growth rate of seedlings resulting, from seed~ 

nuts sown in .litu in the transplanting bed and from pre-germinated seed 
(sprout) planted in the transplanting bed at different levels of spacing, the 
latter recorded greater height growth at spacings of 15" x 15" and 18" it 18" 
Treatment differences were found to be significant in the same experiment 
laid out at the Regional Arecanut Research Stations also. At Peechi and 
Kahikuchi, nuts sown iTt Situ produced seedlings with greater \rigo·ur. Trials 
en -the effect 0 1 different intensities of shade Or! seedilUt germination did 
not 'reveal any sig'nificant"difference between the treatments • . Similar results 
were obtained from trials laid out at the Regional Arecanut Research Sta
tions .at Peechi, Mohitnagar and Kahikuchi. Morphological charactors of 
seedlings recorded in the secondary nursery of the same experiment showed 
significant difference between the treatments, partial and complete shade 
being better than no shade. 1n the trial with the different media fot 
sowing seednuts. soil and sand llledia were found to be significantly better 
than the rest. Similar experiment laid out at the Regional ' Arecanut 
Research Station, Mobitnagar gave identical result. Different pre-sowing 
treatments of seeds did not make any significant difference on the gennina ': 
dOll f.ereentage 0 1:' 00 tbe growth cbapacters of "tbe resulting seoolin~ 
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.Almostidentical results were obtained in respect of germination from similar 
rxperimentl laid out at the Regional Arecanut Research Stations at Hire
halli and KahikuchL Observations made on the influence of transplanting 
seedlings in the nursery for varied number of times before planting in the 
main field revealed that transplanting has the effect of stunting the growth 
of seedlings considerably. There was no appreciable effect on the establish
ment of plants caused by packing the seedlings in different packing materials. 
In It similar experiment, seedlings packed in water hyacinih roots gave signi
ficantly better establishment at the Regional Arecanut Research Station at 
Kahikuchi. Trials on frequency of irrigation showed that increasing the 
interval between irrigations beyond two days significantly reduced germina
tion. Of the different methods that were tried at the Regional Arecanut 
Research Stations for storing seed areca nuts, packing seed nuts after treat
ment with 1% Bordeaux mixture either in baskets with cushioning material 
or in gunnies also treated with 1% 130rdeaux mixture was found to be the 
best from the point of view of germination. 

In the spacing trial planted in 1958 at the Central Station it was 
observed that' as the spacing increased there was a progressive increase in 
the number of plants affected by sun-scorch. Plants spaced at 6'x6' and 
6'x9' were also found to have less girth at the last node. These plants also 
produced larger number of nodes and made greather height growth. Similar 
trials laid out at Peechi also showed a decrease in neight growth with inc
rease of spacing. Observations on the growth behaviour of different green 
manure and cover crops as well as inter and associate crops were continued 
at all the Stations and a few more green manure crops were added on to the 
collection. At the Central Station the mainfield for laying out the experi
ment intended for studying the effect of growing banana as intercrop in are
canut garden was got ready, Palms under the experiment to determine the 
optimum manurial requirement of arecanut palm in the main field were 
manured as per schedule. A similar experiment extending over an area of 
2.03 ha. was laid out at the Regional Arecanut Research Station, Hirehalli. 
An experiment to determine the optimum intervals of irrigation and depths 
of planting, was planted out at Peechi and Mohitnagar. A mixed garden 
of coconut and arecanut was raised at the Rf-gional Arecanut Research 
Station, Kahikuchi..Another experiment laid out at the same Station in 
order to study the i nBuence of inter and associate crops in arecanut garden 
showed that planting banana as an intercrop has the effect of re4\lcing the 
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girth of the arecarlUt plants significantly, Bulk gardens of one to two he(;~ 

tares were planted at the Research Stations at HirehalliJ Palode and Mohit~ 
nagar for super-imposing trials on intercultural operations and inter. and 
associate crops. At the Central Station collection ofyield data from mar
ked palms for determining the shape and size of plots for field experiment
ation was continued. Statistical analysis of the yield data for the years 
1960-'61 and 1961-'62 revealed that 12 to 16 tree plots give low co-efficient 
of variation. 

3. Pests and Diseases: 

Investigations on the control of the different diseases and pests of 
arecanut were continued both at the Central and the Regional Arecanut 
Research Stations. Chlorocide-Malathion liquid, Akar--338 and Kelthane 
E. C., all having ovicidal property were found to be very effective in the 
control of mite on arecanut. In the trials on the control of 'Koleroga', 
the comparative efficacy of the fungicides could not be evaluated due to 
non-incidence of the disease. Copper injury to varying extents was observed 
on nuts sprayed with oxychlorides. Investigations undertaken during the 
year to find out the causes and methods of control of button shedding and 
tendernut fall have shown that nuts which had shed prematurely had minute 
cuts or punctures on the tender basal portion, evidently caused by an insect. 
The punctures had extended upto the surface of the kernel. A fungus IDd 
a bacterium were isolated from these kernels. Studies on the extent of 
retention of fungicide on the nut surface were continued. Trials to deter
mine the maturity of fruits and extent of susceptibility to Phytophthora arecae 

showed that there is a decrease in susceptibility of nuts to fungal infection 
with increasing maturity. Field trials laid out to determine the effect of 
macro-micro nutrients on some of the common disease:. of areca nut Palm 
were continued. Trials were initiated with nickel chloride to find out its 
efficacy as an eradicant fungicide against Phytophthora arer,u . At the Palode 
Research Station transmission trials with sap collected from yellow leaf 
affected plants to healthy palms and indicator plants, and estimation of the 
soil microftoral population from healthy and diseased gardens ,.. ere in 
progress. Study of the fungus causing the (Anabe' disease of areca nut palm 
was also carried out in vitro at this station· Some fungi and becteria were 
found to be antaionistic to GanQderma lucidum. Studies on tissue culture 
were also initiated here. At Hirehalli, spraying the bunches with 5% solution 
of Zinc phosphide was found to be very effective in the cormo) of squirrel 
attack on tender nuts. 
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4. 	 hunt fnllo'lagNneI11: 

At the Central station the total area under arecanut at the close of 
the year was 6.8 hectares (16.85 acres). The gardens were given the usual 
cultural, manurial and plant pr0tection treatments as per schedule. The 
first garden covering an area of 2.2 hectares planted in the Station in 1957 
yielded 2,09,788 fruits valued at Rs. 8,770-21 nP. during year. The percen
tage of trees that came to bearing in the above garden increased from 54.0 
in 1961 -'62 to 78.9 during the year. A total number of 43,706 and 124991 
arecanut seedlings were sold to the growers during the year from the Central 
and Regional Arecanut: Research Stations respectively. The nursery of the 
current year was sown with 94,376 seednuts at the Central Station and 
2.46)75 at the Regional Stations. The resources of green manure crops 
were augmented by planting cuttings of Gliricidia on all the va~ant corners 
vf the farm. The (:onstruction work of Field Lahoratory taken IIp depart
mentally wa'> completed during the year. 

The major construction works of the Central Station under the 
charge of the Central Public Works Department satisfactorily progressed. 
The approach road connecting Vittal-Puttur highway was formed and 
macadamised. The Station also obtained electrical connections during the 
year and the motors with pumpsets installed in the Station were com
missioned for work. 

An area of 1.5 ha. was cleared of jungle growth and terraced for 
accommodating one of the major field experiments. 

The officers and staff of the Central as well as the Regional Research 
Stations were in intimate touch with the growers and curers. The work of 
answering enquiries fr'Jm areca nut plant.ers and spot-inspections for advisory 
work were on the increase. The Stations continued to be the centres for 
suggesting or finding out solutions to the numerous problems confronting 
the arecanut growers. 

Results of research which are of practical utHity to the cultivators: 

A few important results which are an out-come of research carried 
out at the 'Central and Regional Stations and which are expected to be of 
practical utility to the arecanut grower are given below: 

1. l\urs~ry technique: 

i) For obtaining high percentage and early germination, seed 
arecanuts should be sown in sand or ordinary light soi 1 only. The existing 
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practice of tying them ill straw bundles or placing them in baskets or 
germination found to be inferior to the above method. 

ii) Similarly, for obtaining high percentage of germination and 
early germination the seednuts should be sown vertically at a depth of not 
more than two inches. The prevailing practice of sowing at deeper levels 
than this gives poor results. 

iii) For long distance transport seed areca nuts should be treated 
with one per cent Bordeaux mixture and then packed in gunnies similarly 
treated with Bordeaux mixture. Seednuts treated and packed in the above 
manner retain their viability for longer periods than When packed without 
fllly treatment as is the preva ilin p r:lctlcC'. 

2. Conlrol of pr ema ture nut-fall: 

Premature nut-fall is a corr::mon feature i.n arecanut garden in all the 
States. Trials carried (lut in the earlier years had brought out that spraying 
the bunches in the months of February and March with a combination 
spray of Bordeaux mixture and Endrex effectively reduces the shedding. 
These finding~ were confirmed during the following years by further obser
vations witbin the farm and in growers' gardens. This treatment is 
estimated to r~dllce crop losses by as much as 26.6 per cent. The spray 
consists of one per cent Bordeaux mixture to whicb. Endrex is added at 
125 cc. per 100 .Iitres of Bordeaux mixture. 

3. Influence of maturity level of fruits and hanest on final product: 

It is a common practice among areca nut growers to harvest the fully 
ripe bunch on the tree as well as the next higher bunch simultaneously for 
preparation of 'Bi ligotu' or 'Chali.' Studi ;~s cnrried out at the St'ltion have 
indicated that the cured prodlIce obtained from the fully ripe nnts is far 
superior in quality to that obtained froill th~ next higher bunch. In the 
market tbe former fetched 81 per cent more price them the later. The 
necessity to harvest only fully tree-rip;) nuts is thus cleady brought out. 

4. Control of pests: 

i) Repeated trial have indicated that spraying the plants with 
ChlofOcide - Malathion liquid at I kg in 640 Iitrcs of water or Akar-338 or 
Kelthalle at 1 in 1000 is V.:!I Y effec tive i1 the contL'd 01' mite, which is a 
major pest of arecanut nurseries and young g.lfdens. 

ii) A lepidopterous pest of the arecanut which is found to attack 
1110st ly the inft.orescence of young palms and which causes as much as 50 to 
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60 per cont of cr p lo~s in s eh palms can be efTectiv~ty centrolled by spray
ing the inflorescence with a O. J(/~ so ution of Bndrex. 

iii) Til white grup is ano ther major est which causes dan1age to 
the re a ut palm' by eating away the roots. This pest is found to be 
particularly Vfulenl in gardens under mois t conditions. Treating the soil 
which 'Intox - 8' liquid at 50 ee. per lOO litres of water hall been fon nd to be 
very effective 10 con tro !ling t e pest. 

iv) SQuirrel damage to areca nut bunches which is a common feature 
of [I I] gardens in the Maidan tract of Mysore Sta te can be etrectively red uced 
by praywg t be bunches at til tender ;' tagc with a 5.0% solu tion of Zi nc 
pho phide to vhich a small quantity of molasses is added to mask lohc smell 
of the cbemic? I. 

C. Seasonal Conditions: 
A total rainfall of 4459.3 mm. was received on 1 6 rainy days during 

the p .riod, as ~~a illst a ll average of 4565.9 £lim. received on 136 rainy days 
duri ng tile las " v years. The rainfall ..-as on the who! 'lell dislributed 
. nd 11,~ -nabl deducing t e nurn er of irrigations l!iven to rh, cro, T he 
Soutb-Wes ID ' ,I:>oon of 1963 also broke out in time. Due to 1 ven Jis
n btit ion of rain tile lncidence of diseases a nd pest was low and only few 

report. were recei ved of inCldence of major diseas s like <Ko)croga' (frui t
rot). Mi e infe t t io n both in the nurser and on y Hng palms was also 
very lovy. The cr pin gelleral was good bo th in the Central Sta ti on and 
in the rvots' gardens in and around Villa!. 

The maximum temp ·ratur\; I dng~d between 27.08° C and 3 '. 77" C, 
'1t1( t " , ',i um bl: \" n I ..: ()8 ~ C. Hild 2.). 1° C. 

The Pd,I'llhwis dlstr i ,.tlion of rain fa ll and temperature are given in 
APiJC1 l ix i. 

. 

~ 
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D. Technical Programme of work for the year 1962-'63. 

Item No. 
Year ofin the 

Name of the experiment commence·TechD.ical 
Programme ment 

, 
(2)- --- -- ----~ - '--(3)

(1) 
'-'-'.~"'-

BOTANY: 

Crop improvement: 

I. Breeding and genetics of Areca. 

I) 	 Introduction and maintenance of indi 1958·'59 
genous a nd exotic species and types of 
Areca for selection aJld hy bridisatioD. 

~) 	 Survey of arecanul ga' ;t>ns to assess 958·'59 
genetic variation and sctect superior 
types. 

'1) 	 Floral bio logy of Areca. 

a) 	 Study of t he range of variation in flow· {960-'61 
ering from tree to tree in the same 
garden. 

b) 	 Study on the month·wise variation in 1960..'61 
flowering. 

Anticipated year Remarksof conclusion 

-~'-.--.-

(4) 	 ~5) 
--- .. - -

--To be conti· 

nued for several 


years 


do 	 To be pursued after the 
sampling tcch niq Llc is 
worked out. 

do 

do 



(n 

n. 

(2) 
--.--.'~~-.--

' c) 

d) 

The frequ~ncy distribution 
( I f palms flowering per week 
the weeks. The phenomeno
fl owering etc. to be corre
fmit production. 

Floral initiation. 

of number 
during all 

n of early 
lated with 

e) Study of pollen. 

4) Hybridization and selection: 
a) Standardisation of crossing technique, 

b) Production of inbred lines of distinct 
tyl"(" <; 

c) 	 H ybridization between distinct types 
and selected palms to combine high
yi eld and regular bearing, and study of 
progenies. 

d) 	 Hybridization between exotic <me indi
genous types. 

5) 	 Preliminary studies on progeny beha
viour of mother palms. 

(3) (4) 	 (5) 

1961-'62 

1960-'61 

1960-'61 

1958- '59 

1960-'61 

1960-'61 

1962-'63 

1960-'61 

To be conti 
nued for seve

ral years 

do 

do 

do 
do 

do 

do 

do 

Data to be collected in the 
bulk garden of the Station 
and - in a 30-year-old 
private garden. 

Stl1dy of development of 
spadix a nd the effect of age 
and season on the produ
ction. 

M orphology and viability 
will be studied in the first 
instance. -tv 

For purification of the line. 

To ascertain the degree of 
compat ibility and to obtain 
desirable combinations. 

do 

To study the extent of 
inheri tance and seggrega
t ion cf characters . Main
field experimen t to be laid 
out. 

(1) (2) (3) (4) (5 

Morphological studies of the palm: 



(1) (2) (3) (4) (5) 

n. 
a) 

Morphological studies of the palm: 

Root studies at different ages and under 
different soil conditions in adult palms. 

m. 
a) 

Anatomical Studies: 
Structure and development of frui t in 
A~eca growing under different condi
tions . 

b) Study of structure of roots in plants 
showing symptoms similar to (Band'. 

c) Study of anatomy of roots of palms 
under different agronomical conditions. 

IV. 

1) 

Physiological Studies: 

Studies on fruit-setting and shedding. 

!) 

a) 

b) 

Inducing mutations in arecanut: 

By irradiation of seednuts (Tbermal and 
Pile neutrons, X-rays and Gamma 
rays). 

By chemicals (colchicine etc.) 

3) Effect of plant regulators on growth. 

4) Role of micro-nutrients in arecanut. 

1962-'63 

1962-'63 

1962-'63 

1962-'63 

1959- ' 60 

1960-'61 

.1961-'62 

L961-'62 

i961-'62 

To be conti
nned for seve

ral years 

do 

do 

do 

do 

do 

do 

do 

do 

Plants to be set out in the 
fieJd for the study during 
1962'63. 

To investigate the causes of 
shedding of female ftowers 
and green nuts and methods 
of their control. 

Chemicals like G iberellic 
acid, M. H. etc . to be tried. 

-~ 



(1) (2) (3) (5) 

v Vegetative propagation . 

AGRONOMY: 

1961-'62 do Inducing rooting in suckers 
and on the main stem; 
inducing suckers and multi· 
pIe growing points by 
different methods. 

I. A. Standardization of nursery practices: 

1. Criteria for seednut seJedion: 

(a, b 
a nd 

e) 

. ~) 

Study of the effect of age of trees, order 
of bunches and position of seednuts in 
the seed nut performaoc(~. 

To determine the frequency of occu· 
rrence of nuts possessing different floa
ting habits, factors influencing such 
habits and their relative merits as 
seednuts. 

1958·'59 

1959-'60 

1961·'62 

1963-'64 

P lants to be set out in the 
mainfield to study future 
performance (Observation 
plot). 

do -.. 
d) Studies on the performance of nuts 

gathered at different stages of maturity 
for seed purposes. 

1959.'60 1963·'64 ·do 

Z. Sowing Experiments: 

11, b) Study of different positions-cum-depths 
of sowing seed nuts· 

1959-'60 1962-'63 

c. f) Effect of different spacing.cum·efficacy 
of sowing unsprouted and sprouted seeds 
on seedling performance. 

1959·'60 1962·'6:5 

(1) (2) (3) (4) (5) 
~l Ptrp..rot____o "f' O--'., o_,.t"", ...,~ _ ......_... ,..L ....__l ... _""-_ ____ ..l _ _~~ .. 



--- ---
(1) 	 (2) 

e) 	 Effect of shade us. n o shade on seed nut 
germination and growth of seedlings 
with particular reference to sun-scorch 
and pest (mite) attack. 

d) 	 Standardization of media and methods 
for sprouting seednuts. 

g) 	 Influence of pre-sowi ng treatments and 
period of sowing on seednut perfor
mance. 

b) 	 Determination of the optimum age of 
transplanting seedling-cum-sowing in situ 
vs. transplanting of single , doubie and 
treble transplanted seedlings in the 
nursery. 

4. 	 Standardization of the method of 
packing seedlings. 

VI. B. Cultural Experiments: 

a) 	 1) Determination of optimum spacing in 
the mainfield. 

2) 	 Effect of depth of lransplanti ,1g seed
Iings-cum-il1tervals of irrigation on 
growth and yield. 

3) 	 Effect of clilferer,t methods of inter 
cultivations on the productivity of 
palms . 

(3) (4) 

1959-'60 

1959-'60 

1959-'60 

1:158-'59 

1960-'61 

1958-'59 

1963-'61 

J963-'64 

1962-'63 

1962-'63 

1962-'63 

To be 
continued 

1963-'64 

For a period 

of 15 years 

in the first 

instance 


do 


de> 

(5) 

Observat ion plots 

'JI 



(1) 	 (2) (3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

VI. 	 C. 

1) 

2) 

Study of intercrops and associate crops 
in arecanut gardens. 

Relative performance of different green 
manure and cover crops in are<:anut 
gardens. 

Investigation on differ~nt types of Areca 
under rainfed and irrigated conditions. 

Effect of growing banana in arecanut 
gardens for different durations. 

Relative performance in the mainfield 
of plants of different ages at the time of 
plantIng and of single) double and 
treble transplants of the above ages. 

Drainage expuiments in arecanut 
garden. 

Mixed garden of arecanu t and coconut. 

Manurial Experiments: 

Response cf seedlings of varied time of 
germinati()n to different levels of 
manuring. 

Determination of optimum requirements 
of N. P. K. in the l1lainfield . 

1960-'61 

1960-'61 

1959-'60 

1962-'63 

1962-'63 

1962-63 

1962-'63 

1960-'61 

1961-'62 

(4) 

do 


To be conti 
nued for a 

number of 


vean; 

-do 


For a period 

of 15 vears 

in the' first 

instance 


do 


do 


do 

1962-'63 

To be 
50ntinued 

(5) 

Experiment to be restarted 

in October 1962. 


Observational trial. 

do 

0\

Observational trial to be 
planted in mainfield in 
October 1963 
Observational plot. 

with 	the 

(1) (2) 	 (3) 14) (5) 

1......______3) Simp'!~nurial Trials on areca nut in 1960-'6\ do In collaboration 



(1) 	 (2) 

3) 	 Simple Manurial Trials on arecanut in 
ryots' gardens. 

,1) 	 Effect of applying N. P. K. in organic 
and inorganic forms on palm perfor
mance, 

5) 	 Relative merits of different nitrogenous 
fertilizers. 

VI. D. 	 Miscellaneous: 

1) 	 Uniformity trial.. Collection of yield 
data of palms. 

3) 	 Trial to find out the weight ratio of the 
raw and processed arecanuts and cost of 
processing per pound of processed nuts. 

4) 	 Influence of different strengths of alkali 
on the retting of areca nut husk, 

PESTS AND DISEASES: 
VII 2) 	 Trial with proprietary fungicides ana 

insecticides to Bnd out effective control 
measures for all diseases and pests, 

1) 	 Control of mites on arecanut with 
different miticides, including systemics. 

(3) 

1960-'61 

1962-'63 

1962-'63 

1958-'59 

1961-"62 

1961-'62 

1959-'60 

14) 

do 

-10 

do 

030 

1963·'64 

!962· '63 

1963-'64 

(51 

In collaboration with the 
Agricultural Officer, S.M.T. 
Indian Central Arecanut 
Committee, Kozhikode. 

To be started in Septem
ber 1963 in a standing 
garden in the Station. 

Planting will be done in 
October 1963. 

___I 



__ __ _ _ __ _ _ __ _ _ _

0) (2) 	 (3) 

2) Trials with different soil insecticides in 
the control of white grub Lepidiota sp. 

3) Trials to find out cheap and effective 
fung icides against 'Kolerog?' or 'Ma
hali ' with and without adhesives. 

4) Study Lo find out the causes and me
thods of control of button shedding and 
tendernut fall. 

5) Contro l of yellow leaf spo t of arecanut. 

7) Study of collar-rot of seedlings 
influence of soil micro-organisms. 

and 

8 ) Studies in the control of sun 
of stem. 

scorching 

J1) Studies on the retention of copper 
gicides on sprayed fruits. 

fun

12) Susceptibility of arecanut to 'Koleroga' 
at different stages of maturity. 

:13) Observations on exploratory demonstra
tion plot.£ where Package treatments are 
laid out. 

1959-'60 

1959-'60 

1959-'60 

1959·'60 

1960- '6 1 

1960·'61 

196V62 

1961·'62 

1961-'62 

(4) 

1963-'64 

1964-'65 

1964-'65 

1964-'65 

1963-' 64 

1963-'64 

1964-'65 

1964·'65 

1964-'65 

(5) 

Including Nickel chloride 
(eradican t fungicide) and 
organic fun gicides. 

Collaboration study with 
Botany section. 

Isolation and inoculation 
stutiy I1nd lrials With Nickel 
chloride and organic fungi. cides. ~ 

(3\ (4) 	 (5)
(1) 	 (2} --- - --- - ----_ . 

---,--~~~. 

1962·'63 \965-' 66 14) 	 Studies of organisms (other than phy. 

tophthora) that cause rotting of fruits 

~"'" · ~~!_~, .. ..,..,.. .: .,. ~~...""It..' ":: "l,-l; ..'1 l. 



(1) 
-.--"':".....""'"';' 

(4) 

15) 

16) 

17) 

(2) (3) (4) 
- ------ .. 

Studies of organisms (o ther tban phy- 1962-'63 1965-:66 
tophthora) that cause rotting of fruits 
and impair keeping quality, 

~ 

Study of spray injury to the palms. 1962-'63 1965·'66 

Study of the palms showing symptoms 1960·'61 To be conti 
similar to ' Band' in the primary and se- nued for a 
condary nurseries and their behaviour number of 
in the mainfield. years 

Other problemI' ~\lO"e.:i in the course of 

studies. 


(5) 

Attempts will be made to 
induce symptoms of "Band' 
in the fie ld by subjecting 
the trees to unfavourable 
conditions _ 

\Q -



20 
~ 
-D". Results: 


BOTANY: 


I. 	 Crop improvement and genetics of Areca; 

1) 	 Indroduction and maintenance of indigenous and exotic species and types 
of Areca for selection and hybridisation: 

Exotic types rollectioo-1957 planting: 

All the four palms vi;::., Indonesia-I, Indonesia-2, Nicobar and 
Andaman continued to flower during the year. The data on leaf-fall and 
spathe production were regularly recorded on these. Two to three inflore
scences in each of the palms were selfed to study the extent of self-compati
bility and also for production of seed material for supply to the Regional 
Arecanut Research Stations. 

Other morphological features such as height, girth, number of nodes 
etc. of the palms were also recorded. It is interesting to note that the in
ternodal length in the case of tbe ,two Indonesian types was markedly less 
than in the other two types, the ra~ge being 7.0 to 7.5 em. while in tbe case 
of the Nicobar (yp.-: i( wa::; 19.67 ern., and in th e Andaman type 11.67 em , 

TIlls chai'acter is fell e lect In tlte heIght growth oJ these palms,ilndonesia, 1 
having a stem heigh t of only 145 cm . as against n s em, of the Nicobar type. 

1961-'62 planting: 

The stock in the exotic collection block plan~edin July 1961 and July 
1962 with 21 types introduced from Fiji , Ceylon, China, Mauritius 
Indonesia, New Guinea, Saigon, Singapore and British Soloman Islands i~ 
growing well. excepting for A. concinna, introduced from Ceylon, which is 
round to bc rather slo w in growth . The allnunl morphological characters 
of tip; I'll 1111 '; were re'_'Uld t: d (hIt of a (uta 1 uf 2')1 planl :; pl<1J1 ed. onl' j Y, 

fililed to e~talJli~b, these being four of A . COll etnll a alJd 'Jne ea::h of Indonesia 
and Br. Solomon Islands, and these were replaced from the stock of 
reserves. 

Recording of data on the production of suckers in Areca triandra 
received from Ind onesia and Mauritius was co~tinued. A. concinna from 
Ceylon also suc!(ered during the year. The mean rate of production of 
suckers in these varieties ranged from 2.2 to 4.5 suckers per palm. 

One palm introduced from Indonesia produced a small inflorescence 
from one of its basal exposed nodes almost at the ground level, but this 
f~iled to s e~ any fruits. 

1961-,- '62 

Thi 
onf: of Art 
plan ting if 

1962-'63 

Du 
Suva Fiji, 
receipt at 
parison. 

Name of 
country 

Suva Fiji 
Saigon 
Andaman 

Indigenous 

Ten 
different R 
9' x 9' for 5 

1. 
2. 
3. 
4. 	 I 

6. 

7. 
8. 

Dud 
Hirehalli ( 
Malayan w 
added to tll 

2) Survey 
superi 

t~othin 
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1961...,-'62 introductions: 

Thirty four plants of Areca narmanbyi introduced from Austraha and 
one of Areca sp. obtained from Aden were in the nursery and were ready for 
planting in the collection block . 

1962-'63 introductioD~: 
During the year, fresh consign.ments of seednuts were received from 

Suva Fiji, Saigon and Andaman. The material was sown immediately on 
receipt at this end after preserving a few nuts in each type for feature com
parison. Details regarding the introductions are given below: 

Name of Name of type No. of No. of sprouts 
country or species nuts 

received 
available Remarks 

Suva Fiji 
Saigon 
Andaman 

Areca catechu 
Areca sp. 
Areca sp. and 
A. triandra. 

40 
618 

105 

35 
315 

Germination 
in progress. 

.9f f~ur types. 

Of seven types 

Indigenous types collection: 

Ten seedlings in each of the following eight ecotypes collected from 
different parts of the country were planted in the mainfield at a spacing of 
9' x 9' for study of their performance. 

I. 	 Khasi and Jayantia Hills (Assam) 
2. 	 Mohitnagar (West Bengali ' 
3. 	 Mettupalayam (Madras) 
4. Chickamagalur (Mysore) 

5· lIirehalli (Mysore) 

6. 	 Tbirthahalh (Mysore) 


Peechi (Kerala) 

8. 	 Vittal (local) 

During the year, three indigenous types, one each from Puri (Orissa) 
Hirehalli (Mysore)-Dwarf palm and Mahuva (Gujarat) and one exotic type 
Malayan wangi from the Agricultural Research Station, Taliparamba were 
added to the existing collection of indigenous and exotic types. 

2) Survey of arecanut gard~Ds to assess geaetie variatioD aod select 
superior types: 

~~othing to report. 
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3) FJor~J1 biology of Areca: 

IS) StUdY ".I the rang~ of variation tl! Jlowerilfg from t,u t~ tre~ ilt th~ Jt.2/lte 

gl2rtilJlt : 

The above study was undertaken in the bulk garden of the Station, 
containing a population of about 3000 palms planted in 1957 and wherein 
the palms had been given uniform cultural and agronomic treatments. An 
abstract of the observations made on 200 palms marked for detailed study 
of flower production is given below: 

Ju 
A 
Se 
O~ 

N 
DI 
Ja 
Fe 
M
Al 
Mi 
Ju 

M 

in the ~ 
that of 
leaves s 
axils. 
percent 
April. 

d) Flo 

1 

e) StUt 

Viabilit; 

in 1961. 

len gra ' 

Particulars. 

Palms which produced: 

1. 	 no spadices 

2. 	 one spadix 
3. two spadice~ 
", three spadices 

:5, four !lpadice~ 
6. five spadices 

7· six spadices 
8. 	 seven spadices 

9. 	 eight spadices 

10. nine spadices 

Total 

No. 
--- .---------

24 
7 
9 

IS 
28 
1.5 
26 
31 
30 

15 

200 

Percentage 

12.0 
3.5 
4.5 
7.5 
14.0 
7.5 

13.0 
IS.S 
15.0 
7.S 

It can be seen that the number of inflorescences produced ranged 
from nil to nine, and the largest number of trees produced infloresc nce~ 
ranging from four to eight. 

bJ 	 Study 011 the month-wise va,iation in flowering: 

G) 	 The frequency distribution of number of palms flowering per week during 

411 the weeks, the phenomenon of early, flowering etc. to be correlated with 

fr"it production: 

The above studies were alsocartied out in the bulk garden of the 
Station referred to above. An abstract of tbe observations made in tbe 
c))tteilt 8'~ well a6 the previous years is given below: 
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Percentage of inflores- Percentage of montltly 
cences produced to production of infloresMonths 

leaves shed cences to the total 
1961-'62 1962-'63 1961-'62 1962'-63 

------ - -_._- ........._..._- ... .._----- ,---- .--- - --- 
July 11.20 45.35 2.7 4_7 

August 21.80 ~2 . 45 5.6 5.9 

September 35.80 71 .96 t .? 5.0 

October 54.00 74.80 9 ,5 6.9 

November 61.97 84.64 9.5 8.8 

December 76.19 84.76 13.8 '7.9 

January 89.03 90.64 8.2 10.3 


February 87.45 94.06 10.5 11.9 

March 58.13 90.00 12.0 11.6 


April 69.68 83.81 10.7 11.8 


May 37.47 67.60 5.9 7.2 

June 35.26 79.20 5.4 8.0 


".- --_."--- _ . ----.-~ -- _.._- 
Mean 48.40 77.35 

From the above it can be seen that there is a mean increase of 29% 
in the percentage of inflorescences produced to leaves shed in 1962-'63 over 
that of the previous year. It is also seen that a very high percentage of 
leaves shed in the months of January to March had inflorescences in their 
axils. Of the inflorescences produced in different mCIHths, tb('\ maximum 
percentage to the total production is observed in the months of Jauuary to 
April. 

d) FLoral initiation: 

The laboratory is being equipped to takl! up this item of work. 

e) Study of poLlen: 

Viability during different months of the year: 

Study of viability of the arecanut pollen in vitr ') which was initiated 
in 1961·-'62 was continued during the year. The data of the germination 
of pollen obtained during the different months are given in appendix II, 
Table I. 

It can be' seen from the data that the germination percentage of pol
le~1 grain.o; T311gl!d fcom 5.6 to 52.4. ann the mean from 10.8 to 43.9 ill the 
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COurse of the year, the highest percentage being in May and the least 
in July. 

The pollen grains collected during the humid months were also found 
to be highly contaminated with spores of fungi and bacteria. 

These observations on pollen germination are more or less in confor
mity with the results obtained in the previous year· 

Storage and longevity study: 

Freshly collected pollen was stored in a dessicator containing calcium 
chloride for a study of viability, and the germination percentage was tested 
immediately after collection, and at intervals of seven days after collection 
employing l 'Yo solution of sucrose as medium. Th~ data (:olJecfc-d afe 
given below: 

Storage life Germination per cent. Mean . 
(Days) Range in three lots. 

.. - _. - - ~ 

Fresh 10.8 to 17.0 13.6 
7 31.2 to 40.8 35.7 

14 18.4 to 41.0 26.1 
21 3.9 to 39.0 20.5 
28 Nil to 38.0 19.2 
35 Nil to 10.2 6.7 
42 Nil to 2.3 0.8 
49 Nil Nil 

It is seen that fresh ly collected pollen gives less germi nation than 
pollen stored for seven to twenty eight days, and that the germination is 
maximum after seven days storage and thereafter it declines. The germi
nation becomes almost nil after 42 days' storage. 

(4) Hybridisation and selection: 

(a) Standardisation of clossing technique: 

For controlled pollination work cloth bags are usually employed. 
The material, however, allows entry of minute insects like thrips which are 
capable of carrying pollen grains, and this can vitiate the results. The 
humidity inside the bag also often becomes high, or when the bag becomes 
wet it slumps on the inflorescence, both of these causing damage to the 
inflorescenc;e. As an ,al te"rnative material for bags, Trayophane-transparent 

paper 
resista 
purpo 
and tl 
witho 
only I 
to COl 

Trials 
again! 
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ii) 1m 
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open 
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iii) 
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paper which allows pas~age of gases and rn ois llIre and whj~h i ~ wal er 
resistant was tried. This material was found to lend itself very well for the 
purpose. The material possesses a further advantage in that it is transparent 
and the progress of opening and set of flewers can be watched from outside 
without having to open the bags, a process necessary for cloth bags. The 
only limitation to the use of this material is that when long bags are made 
to cover large inflorescences the material tends to tear ofr in heavy winds. 
Trials are being carried out to tind out methods of reinforcing the bags 
against such tearing off. 

Ii) Prodllcti 011 III i Ilhred Ii nfS 0./ distinct t!l id.r: 

i) In the local type: 

For production of inbred material as the first step towards purifi
cation of the line, four inflorescences of t.wo selected palms located in a 
private garden were selfed. From a total of 798 female flowers that were 
self-pollinated, only 52 fruits were obtained, the percentage of set being 
6.5. Causes for the low set are being inve3tigated. 

ii) In exotic types: 

Selting was also done on four exotic palms planted in 1957 for pro
duction of inbreds for distributing to the Regional Arecanut Research Sta_ 
tions. The details of selting done and results obtained are given below: 

Type No. of flowers 
selfed No. set Percentage 

set 

Percent age set 
in open 

pollination 

Andaman 
Nicobar 
Indonesia-l 
Indonesia-2 

1897 
1574 

390 
534 

155 
25 

l37 
75 

8.2 
1.6 

35.7 
14.1 

22.34 
34.66 
28.07 
37.32 

From the above, it will be seen that Andaman, Nicobar and Indo
nesia-2 types have recorded low percentage of set on selfing as compared to 
open polIination. It is quite possibk that this is due either to self incom
patibility or pollen sterility. The exact cause is being ascertained through 
further studies. 

iii) Distribution of inbred Iioes of exotics: 

Seeds from bunches which were s Ifed in 1961-'62 in the " bove-men
tioned three exotic palms were collected and six nuts of the Andaman typ~ 
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and 12 from each of Indonesia·-I and Indonesia-2 were sent to each Re
gional Arecanut Research Station of the Committee and the State Regional 
Arecanut Research Station, Thirthahalli , Mysore, for sowing. 

c) 	 Hybridization b4tween distinct types and selected palms to combine high 
yield and regular bearing, and s il4dy oj progeny: 

The above project was intiated in 1961'67 with a set of four trees 
with a view to determine if there is any difference in the degree of compati. 
bility between palms of the same type and different types, the existence of a 
high degree of which can be exploi ted to obtain high yield of nuts by inter
planting such types. During the . ear the project was repeated with the 
same set of four trees as employed in the previous year as well as with a 
new set of four palms. The flowers on the inflorescences were divided into 
five groups and three of these were pollinated with the pollen from each of 
the other three trees after emascul :'l tion and bagging as usual, the fourth was 
selfed and the fifth was left for open pollination. The process was repeated 
in two or three inflorescences of each female parent utilizing the same 
palms as before as male parents, The data on the percentage set in each 
of the treatments (groups) were recorded three months after pollination. 
The results are given in Table II. 

These results broadly indicate til at. 

1) 	 the extent of fruit set varies considerabiy between different palms, 

2) there are wide reciprocal differences in fruit set in the case of 
certain sets of crosses, as for example, between 471 and 593 and 

3) in general open pollination gives II much higher set than con
troile-d pollina tion. 

d) 	 Hybridization between exotic and iniligeaous types: 

The a bove pro~ramme was initiated during the year to ascertain the 
degree of compatibility between the exotic and certain of the indigenouS 
palms. The trial was carried out v/ith ten palms of local type in the main 
garden and four exotics., namely) Indonesia-I, Indonesia-2, Nicobar and 
Andaman. A few reciproca l crosses were also made between Illdonesia-2 
and some of the local type palms. The results of the trial are presented in 
Table III. 

The data give the following indications: 

1) The extent of -ruit-set varies considerably between different 
palms. 

capabl 

tics, 81 
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2) Certain indigenous palms, such as 1059 as female parents are 
capable of giving a very high set with lh " ~se exotics , 

3) O~rtajn palms give uo :;et at a ll or very poor sel wjth the~e exO· 
tics, as for example; Palm:; No. 1097 aud )94 as fe:na.ic parel1l ~ ;Jlld Indoiic
sia-2 as female parent for palms No, 360and 1097, 

4) Indonesia--2 as female parent ha:; given higher ~et with ct!rtaiu 
palms such as 482 and 1098 than others. 

5) Reciprocal differences with regard to fruit set exist in the case of 
certain sets of crosses. 

The above conclusions are more or less similar to those obtained 
fr6m the trial" on crossing the local types reported in the foregoing section. 

Such wide variations in fruit sct are presumed to be due either to 
compatibility differences between different palms or to male and/or female 
sterility. 

Further studies on this aspect art under way. 

5) Preliminary studies on the progeny behaviour of mother palms: 

These studies had been initiated .; n 1960 - '61 i1l the progeny garden 
of the Station, and are intendcd to find out to what extent the mother-palm 
characters urc inherited aod thL: extcu i, (0 which tbcse (;barcct{:rs differ 
among the progenies. l :ur the :;ludies 20 prcgcDlc6 Cd.cJl 01' ten lllutho 
palms had been selected in the bulk garden referred to earlier. The mor
phological characters such as girth, internodal distance, rate :of production 
and shedding of leaves and the productive chafllclers such as number of 
inflorescences and female flowers produced, the exte nt of set and yield and 
the variation in fruit-size, shape and cobur in each progeny group are being 
studied. These observations were conti ued during the period and th~ data 
collected are given ill the Tahle IV . 

it 1J1!!l be. ';ctll thai t uete is '.vide ,'ar!aticn between the Jifferellt 
mother palms as regards both the percentage of inflorescences produced to 
leaves shed, and the number of female flowers produced in their progenies. 
The former ranges from 59,7 to 85 9 while the latter ranges from 588 to, 
as much 8S 1021. Mother palms KM.I 2, SDK 16 and SDK-14 h2.v~ pro
duced both larger numb,~r of infloresee:: ces and larger number of female 
flowers ret' free, 

http:fe:na.ic
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These data bring out the supreme importance of selection of mother 
palms for obtaining high level of productivity in the arecanut crop. 

O bservations recorded on fema Ie flower production also showed that 
out of the total inflorescences r roduced during the year, only 7.9% lacked 
in female flowers, as againgt 54 ·1 % and 8.3% in respect of inflorescences 
produced in 1960-'61 and 1961-'62 respectively. 

II. 	 Morphoiogical stud ies of the palm: 

a) 	 Root studies at different uges and under differ~nt soil conditions in 
adult palms: 

At present comprehensive information on tbe rate of development 
and the pattern of growth of the root system of the Areca palms in different 
types of land and under different soil conditions is lacking. In order to 
elicit this information. it has been programmed to set out plants in each of 
the following types of land and study the development at periodic intervals. 

1) 	 'Bettu' or single-crop paddy land . 

2) 	 Newly terraced hill -side . 

3) 	 Low lying land subject to occasional waterlogging. 

These are the main types of land on which arecanut is planted in 
this tract. 

In the first two types of land one set of plants are to be planted out 
at a depth of I! fect as is usually done, and another on the surface. In 
the last type of land one set will be planted on the surface and another on 
mounds also as practiced locally. 

During the current year 85 plants were set out on "Bettu" land for 
tne above studies. 70 at a depth of I} feet and IS on the surface. The 
rCIll:lill~ll g plantin p; will be takcn up as soon as the required land comes into 
POSS":S:;lUIl. 

Ill. Anatomical studie~ : 

The laboratory is being equipped to take up this item of work. 

IV. Physiological studies: 

i) 	 Studies on fruit-setting and shedding: 

i) Suprlemcnhllg natural pollination by spray method to improve fruit set: 

T;It! above trial was initiated in 1961-62 to find out if a higher set of 
fruits can be obtained by supplement1ng n<J.tural pollination by spraying the 
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inflorescence with pollen held in suspension in a liquid medium, namely, 
0.5% solution of sucrose. The trials were repeated on a much larger scale 
during 1962-'63 with the same treatments as before, na!l1ely, 0) open pollio 
nation plus pollination by the spray method, (2) open polhnatlon plus 
spraying with 0.5% sucrose solution, and (3) control-open pollination. 

The trial WaS conducted from October 1962 to May 1963 to cover the 
entire season of heavy flower productiun and to cover a large number of 
trees, the number being 63 per treatment. The spraying, either with the 
pollen suspension, or without it, was done thrice during the course of the 
female phase. The data on the number of flowers set apart for the different 
treatments and the extent of fruit set obtained are given in the Table V. 

It can be seen from the Table that in all the months except January, 
a higher percentage of set of fruits was 0 btained when natural pollination 
was supplemented by spraying pollen on the female flowers. The overall 
production in th~ form of fruit-set almost doubled itself in the bunches 
sprayed with pollen held in suspension in sucrose solution. There was no 
appreciable difference in the set between the bunches left for open polli
nation and those left for open pollination and sprayed with sucrose alone. 

In addition to the above, some trials on supplementing pollination 
had been carried out in a private garden adjoining the farm on one hundred 
palms. In this instance, as against a set of 48.14 per cent obtained in open 
pollination, a set of 60.43 per cent was obtained when natural pollination 
was supplemented, thus giving an overall increase in production of 
25.5 percent. 

It can thus be seen that by adopting the method described above, it 
will be pOlilsible for the gr ower to obtain a higher set of fruits on his trees 
and the plant breeder to hasten the pace of his work. 

Large scale trials for working out the economics ofthe project will be 
taken up in the ensuing season. 

ii) Growth regutators as aid to fruil-set: 

The results of the trials on growth regulators conducted in 1961-'62 
indicated that NAA had remarkable effect on inducing fruit-set in arecanut 
when the chemical was applied in a lanolin meduim. But in view of the fact 
that tbis method is tedious and time-taking an additional treatment, namely, 
applying the chemical in the form of a spray was included during the 
year. For spraying; three concentrations viz., 50; 100 and 1000 ppm were 
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employed. Three palms were employed for each of the treatments, and an 
equal number of palms was left for open pollination as control. 

The data collected are given below: 

Method of application 

._----- - _._--. 

Concen Spray form Lanolin paste form 
tration No. of No. of 

flowers No. set Percen flowers No. set Percen
treated tage treated tage 

50 ppm 845 139 16.45 
tOo ppm 861 88 10.22 826 159 19.23 
1000 ppm 736 269 36.55 544 79 14.52 
10000 ppm 536 466 86.94 
Control 656 215 32.77 636 185 29.08 

It can be seen that application of NAA at 10,000 ppm in a lanolin 
medium had a striking effect in increasing fruit set. AppHcation in spray 
form had almost no beneficial effect on set. 

It has however been found that the fruits 80 treated show diH'erent 
patterns of development. While some of them are growing normaUy, the 
others are lagging behind in growth within the same inflorescence. Similar 
pattern of development was noticed in the trials conducted during the last 
year also. 

2) loduciDg mutations in arecsnut: 

a) By irradiation of seednuts with Thermal neutrons: 

During 1961, 108 seednuts were irradiated with Thermal neutron, at 
the 'Apsara' reactor, Atomic Energy Establishment, Trombay, Bombay 
with different flux. Ninety eight seedlings obtained from the treated mate· 
rial were pl~nted in the mainfield along with controls adopting a Rando
rnised Block design with eight replications. 

Irradiation with X-ray: 

During 1962,60 sprouts were irradiated with X-ray at the Physics 
Laboratury of the Indian Institute of Science, Bangalore with an intensity 
of 30 K. W.-IO milliamperes for one, three and five minutejj. Only seven 
of the treated seedlings withstood the treatrneRt. Three out of the seven 
were hlitialty showinJ; stunted g1()~~· th but s'u ~e uent*, reverted to no'rmal 
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growth. The seedlings from the treated and control lots will be planted 
out in the field in early 1963-'64. 

b) By chemicals (Colchicine) 

Out of the 320 sprouts treated with Colchicine during 1961-'62 lcon
centrations and durations being 0.125, 0 .25, 0.5 and 1.0% for six, 12, 24 
and 36 hours), 86 survived, and 73 of these were transplanted in the nursery. 
The seedlings planted in the nursery showed earlier splitting of leaves than 
the controls. 

Of the remaining thirteen, ten seedlings which were showing pro
nounced formative effects were examined for the size of stomata and cells 
of the lamina. The mean data collected in this regard are given below: 

Stomata Cell 
Average Average 

Material length breadth 
(in .4 ) (in .1.<. ) 

------- -------- --------._---

Average 
length 

(in ) 

Average 
breadth 
(in ) 

Colchicine treated 30.9175 14.1175 72.6250 15.5625 
Control (untreated) 26.9750 12.4500 40.2550 18.4675 

It is seen that the treated plants have larger stomata and cells than the 
untreated. 

The trial was repeated during the current year with larger number of 
seeds using the same concentrations of the chemical but limiting the dura
tions of treatment to 24, 36 and 48 hours. A total number of 544 sprouts 
were treated· The seeds had just commenced germination. 

3) Effect of plant growth rtlulators 00 growth-Maleic Hydrazide: 

Some trials were conducted during the year to find out the efrec} 
of MH (Maleic Hydrazide), which is known to suppress apical dominance 
and inhibit growth generally in many horticultural plantll on the 
growth of arecanut seedllngs. Concentrations of 250, 500, 1000 and 2000 
ppm Were sprayed to the plants employing ten plants per treatment. The 
spraying was done twic@ at an interval of 15 days. Growth data collected 
two months after the last set of spray did not indicate any difference in 
growth or produce any formative effect on the seedlings. The seedlings 
are ·under observation. The effect of this chemical on fruit-set is also 
peing studied. 
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4) 	 Role ef micro-nutrients in arecanut: 

Nothing to report. 

V. 	 Vegitative propagation: 

(a) 	 Rooting and separation of suckers: 

Trials on inducing rooting in th.. suckers produced in some of the exotic 
arecanut palms indicated that certain special treatments made no difference 
in regard to success in rooting, but produced earlier rooting. The treatments 
con&isted of (I) cincturing and tying copper wire, (2) cincturing, dusting 
IBA 20 ppm and tying copper wire and (3) control. The suckers are being 
separated for study of root system produced under different treatments and 
for studies on their establishment and subsequent performance. 

b) 	 Poly-embryony: 

Poly-embryony is occasionally met with in arecanut. With a view to 
study the performance of poly-embryonic plants in the field, 19 twin seed
lings found in the nursery were separated out into the two components and 
were planted out in the field. 

VI) Miscellaneous 

1) Elite seed Scheme: 

This project, initiated in 1960-'61 was continued during the year limi
ting the work to the study of the germination of pollen grains wafted by 
wind to different heights and dista nces. For this purpose, pollen catches 
were made using (1) glycerine jelly, (2) Mayer's Egg Albumin, (3) vaseline 
and (4) honey as smears. The pollen collected on the slides hung on aeros· 
copes were tested for germination in sucrose media by the hanging drop 
method, but none of them gave any germination. 

2. 	 Study on the behaviour and performanee of Vittal type of arecanut under 
different ecological conditions: 

The above study initiated during the year is intended to find out the 
effect of soil and climatic conditions on the performance of a given type of 
arecanut, in this instance, of Vittal type. One palm (No. 605 of C.A.R.S.) 
typical of the Vittal type was selected fa r this purpose and twenty fully tree
ripe seeds obtained from this tree were sent to each of the six Regional 
Arecanut Research Stations, including Regional Arecanut Research Station, 
Thirthahalli. An equal number of seed nuts from the same tree and bunch 
were sown at this Station. The relative performance of the progenies will 
be ~tudied at the different Stations. 

AGRONOMY: 
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AGRONOMY: 

VI A. Standardisation of nursery practices; 


i) 	 Cflteria for seed nut selection. 

a,b and e.) 	 Studv of the effect ofogf, ojtl'f:es, Ol'dlJl' of blll/the,I' and position 
of seednuts in the bunch 011 seed-nllt Jle rformance: 

This experiment, which was first laid out in 1958-'59 is intended to 
study the effect of age of mother-palms, order of bunches and position of 
seednuts in the bunch on germination and performance of the resulting seed

33lings. The experiment which had been laid out on a factorial design 
confounded in 9 plot-block with four replications was conducted for three 
~ears with the following treatments. 

Age of the mother-palms: 	 Young, middle-aged and old (10-15 years), 
(30-35 years). (above 50 years). 

Order of bunches: 	 First, second and third. 

Position of seed nuts in the buoch: 	Top, middle and bottom. 

The germination data gathered during the three years of the experi
ment showed that seednuts collected from young and middle-aged palms, 
and from the second and third bunches had given higher germination per
centage. Location of seed nuts at different positions in the bunch did not 
reveal any effect on germination. Regarding the morpological characters of 
the seedlings, it was found that seedlings raised from the first and second 
bunches of young and middle-aged palms had more girth o height and number 
of leaves than the rest. 

The data on morphological characters (If the seedlings collected in 
June 1962 from the stock obtained from the final set of sowings, namely that 
done in 1960-'61 were analysed and these are presented in Tables VI (a) 
and VI (b). 

It can be seen from the data that the main effect of age of trees is 
found to be significant with reference to tbe girth and height of seedlings 
produced. Seedlings raised from seednuts obtained from middle-aged palms 
were found to be the most vigorous. Order of bunches or position cf seed
nuts in the bunch are found to have no effect on tbese attributes. 

The experiment has been concluded with these set of trials. 

c), 	To- determine the freque~cy of occurrence of nuts possessing d~flerent ,floating 
habits, Factors influencing such habits and their relative merits as seed nuts. 
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Seed areca nuts when allowed to float in water show different flo ating 
habits such as, vertj"al, sianting and horinntal. The common belief is that 
the nuts that fi 'Xlt v':!rtically are superior .lS s~ed material to others, This 
experiment was laid out to study the infi ll.e nce of such floating habits on 
seednut perform ance wlth the following three treatments replicated eight 
times in a randomised block design. 

1. Vertically floating seednuts . 

2. Slantingly floating seednuts. 


3, Horizontally floating seednuts 


The trial was first laid out in 1959-'60 and was repeated during the 
succeeding three years. The results of the germination data of the first two 
years on analysis did not sho v,any significant difference between treatments. 
The germination data for 1961-'62 are given in Table VII (a). These again 
do not show any significant difference between treatments. 

The germination data relating to the sowing made in 1962-63 are 
under examination. However, the germination data for the four sets of 
trials conducted from 1959-'60 to 1962-'63 did not show any appreciable 
difference between the treatments in different years. 

The sprouts from the 1960-'61 sowings were planted in the secondary 
nursery and after one year's growth the morphological data were collected 
and statistically analysed, The results ar.:: given in the Table V£I (b). 

It will be seen from the Table that there is no significant difference 
between the treatments in respect of any of the characters. 

The sprouts from 1961-'62 sowings were also similarly transplanted 
in the secondary nursery. The morphological data ar<! under examination. 

In 1960--'6 1 and 1961 '62 the percentage of occurrence of nuts with 
different floating tendencies in the three bunches of a few selected palms 
was studied In both the yc:ars the frequency of occurrence of nuts with 
diff~r ~ n t fl oa ti ng tendencies was fou nd to follow no definite pattern. During 
the current y,~ar also the pattern was studied . Tne data are presented in 
Table VII (c). 

These data reveal that the floating habits of nuts in different bunches 
of the same tree varies to an appreciable extent. However, it is seen that 
in a given tree nuts possessing only two types of floating habits are found 
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to occur predominen tly, nuts with slanting floating habits being found to 
occur invariably among the trees. 

Further, a comparison W<1.S made of the floating habits of nuts in 
different bunches harvested from the same two trees during 1960-'61, 
196t-'62 and 1962-'63. The data are given in Table VII~d), 

It can be seen from the above Table that floating habit of nuts is a 
tree character and is more or less constant both in different bunches of the 
same tree and from year to year. 

The factors that might influence the floating habits of the nuts are, 
the weight of the entire nut (including husk) and the weight of the kernel. 
With a view to find out to what extent these influence the habits, the study 
was extended to this aspect also. Representative samples of nuts drawn from 
lots possessing the different habits were taken and the above mentioned 
data were collected. These are presented below: 

Tree Floating 
Mean weight of nut 

(gm.) 
Mean weight of kernel 

(gm.) 

No. habit First 
harvest 

Second 
harvest 

First 
harvest 

Second 
harvest 

--.~--.. 

Vertical 45.0 45.0 14.8 13.4 
17 Slanting 

Horizontal 
43.6 
36.4 

41.0 
35.0 

13.4 
12.0 

II.6 
10.4 

The data reveal that nuts with vertically floating habits are the 
heaviest in the bunches, both in i'egard to the weight of the entire nut and 
the kernel. Those with horizontaly floating habits appear to be the lightest 
among the nuts. 

These observations are of considerable interest and practical utility 
in that it has been found from another set of trials tbat higber germination 
and greater vigour of resulting seedlings are associated with greater seed 
weight. Therefore selection of seednuts for weight can be done by studying 

. their floating habits, which method is easier and quicker than weighing each 
nut individually. Further and more detailed studies on the above aspect 
are under way. 

d) 	 Studi,s on the performance of nuts gatlzeud at different stages of maturity 
for ued purpO.I'es: 
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This experiment was taken up to study the extent of germination of 
nuts gathered at different stages of maturity and the performance ofthe 
resulting seedlings in orde r fo arrive at the optimum period fo~ collection of 
se.ednuts. 

The experiment was tirst laid out in 1958-'59 with the following six 

treatments. 

Sowing 	 1) Eight-months-old seed nuts. 
2) Eight-and-a-half-months-old seednuts. 
3) Nine-months-old seednuts. 
4) Nine-and-a-half-montbs-old seednuts. 
5) Ten-months-old seednuts. 
6) Ten-and-a · Lalf-months-old seednuts. 

The age of nuts i e. maturity, was computed from the time of open
ing of female flowers. The germination data showed that germination of 
eight-months-old seed nuts was significantly inferior. As sufficient number 
of seedlings from treatments (1) and (2) were no t available, the treatm.ents 
could not be carried to the secondary nursery. Thus in the secondary ' nurs
ery only treatments (3) to (6) were studied. After one year's growth in the 
second ary nursery the morphological data of the seedlings were collected 
and analysed. The analysis showed that the treatments did not have signi
ficantly varying effects on any of the characters studied. During 1960·'61 
the exr eriment was taken up with only the following four levels of matur
ity of nuts. 

I) Nine-months.old. 

2) Nine-and-a-half months-old. 

3) Ten-months ·old. 

4) Tell-and-a-half-months-old. 


The nuts were sown in January and February 1961 after they had 
attained the stages of maturity indicated and the germination dClta ' :\\!ere 
collected and analysed . The results are given in Table VIII (a) ' . 

It will be seen from the Table that the treatments do not havesigni
ficantly varying effect on the germination percentage. .' .' . .. J. . 

The sprouts obtained from the above sowings were transplanted in 
the secondary nllisery and the morphological data were similarly collected 
and analysed. The results of analysis are given in Tab'le VUI (b). . _. . 
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It can be seen that the treatments differ significantly with reference 
to all the morphological features (i. e., height, girth a nd number of leaves) 
studied. Seedlings obtained from ten-m nths old-seed nuts lTreatment 
No. 3) were found to be superior to all the otbers. Treatment No. I name· 
Iy, se~dlings from nine-months-old-seednuts was inferior to' the . r~t. in 
respect of all tbe characters. 

In 1961-'62 the experiment was repeated on similar lines and the 
nuts for the purposes were sown from December 1961 to February 1962. 
The germination data were statistically analysed. It was found tbat ther e 
was no significant difference between the treatments as in the previous year. 
The results of analysis are given in Tabie VITI (c). 

Maturity studies - Field trial: 

Seed areca nuts are usually collected from the second and the third 
bunches of mother-palms for sowing. Normally they are collected when 
they are fully tree-ripe. There is a time log of anything from 15 to 30 days 
between the ripening of the nuts in these two bunches. In the experiment 
"Studies on the performance of nuts gathered at different stages of maturity 
for seed purposes" no appreciable difference in the germination percentage 
was observed between nuts of 9-} months to lOt months maturity. It was 
therefore felt that, while collecting seed nuts for sowing, the third bunch 
may be harvested at the same time as the second, thereby avoiding a second 
visit to the garden for collection of seed material from the same tree. In 
order to confirm if this can be done, one set of trials was initiated in 1960
1961 with the above two treatments replicated 20 times in a randomised 
block design. Fifty nuts were sown in each treatment. The germination 
data revealed no significant difference between the treatments. In regard 
to the morphological data, seedlings obtained from fully tree-ripe nuts were 
found to have produced significantly larger number of leaves. 

The experiment was repeated. in 1962-'63 on the saIile lines as before . 
The seednuts had completed germination and the data are undel examina~ 
tion. 

With a view to find out if there is any considerable difference as reo 
gards the quality and output of "Chali" or cured produce obtained from the 
fruits thus harvested, representative samples of nuts Were drawn from the 
two bunches, and the weight data were collected. The data are given below . 

. For the sake of comparison the d'ata collected in the same .set of tJ'ia ls in 
t 960-'61 are also given. 
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Percentage of dry weight to Percentage of dry weight of kernel 
. fres_	 __.:..-_f£esh ,:"eight of fruit fromh weight of fruit from to _

Year 
Second Third Second Third 
bunch bunch bunch booch 
---.--.----- ----------

1960-'61 39.60 39.40 25.40 25.90 
1962-'63 35.66 35.03 22.01 21·4\ 

It can be seen from the above data that there was little difference in 
both tbe years between the two treatments as regards the output of (ChaW. 

As regards quality, however, both the set of trials have shown tbat 
the 'ChaIi' obtained from the lots collected from the third bunch was con
siderably inferior to that obtained from the fully tree ripe bunch. The sam
ple collected from the 1962-'63 trials was sent to the Soutb Kanara Agricul
tural Co-operative Marketing Society Ltd., Mangalore for evaluation. The 
Society has reported that the product obtained from the lower fully ripe 
bunch fetched 81 per cent more price than the product obtained from the 
fruits collected from the upper bunch. 

Further studies on this aspect are under way. 

2. Sowing Experiments: 

a, b) Study of different positions-cum-depths of sowing seedtluts: 

This experiment is intended to find out the ideal position for sowing 
seednuts, as well as the optimum depth at which the seednuts have to be 
sown in order to obtain a high percentage and early germination. The ex
periment, whicb was first laid out in 1959-'60 was repeated on a 12 x 4 
randomised block design during the year under report with the following 
treatments. 

Posltioos: 	 1) Vertical 

~) Slantin& 

3) Horizontal 


Depths: 	 1) 0' 

2) I' 

3) 2' 

4) 3' 


The results of the previous two years revealed that sowing seednuts 
.. vertically or in slanting positions at 0', I' and 2' gave higher perccntage 

of g«minatiotl than the other treatmen~. 
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The !ermination data relating to the 1961-'62 experiment were 
analysed statistically. The results are presented in Table IX. 

It can be seen that the main effect of depth alone is significant. 
Sowing seednuts at depths of 3" and 2" has given significantly lower germi
nation than sowing at 0" and I * depths, the latter two being on a par. The 
main effect of position of nuts, even though not significant, shows a trend 
in favour of slanting position. 

These results are broadly in conformity with those obtained in the 
previcus two years. The experiment has been concluded with the 1961-'62 
aet . 

". f) 	 Effect of different spacing-cum-ejJicacy ()f sowing unsprouled and sprouted 
seeds on seedling performance: 

This experiment is intended to find out the effect of sowing the seed 
arecanuts directly in the secondary nursery as against transplanting the 
sprouts after germination on seedling-growth, and the optimum spacing to 
be given in the nursery when these methods are adopted. The experimen t 
was initiated in 1959-'60 and laid out on a 8 x 4 randomised block design 
with the following treatments. 

Nature of the seed arecanut: 

(1) 	 Unsprouted. (2) Sprouted. 
(In both cases the sowing was done on the same day). 

Spadngs given: 

9 r1) x 9" 

2) 12" x 12" 

3) 15 r xIS" 

4) IS· x IS". 


As regards the morphological data, the results of 1959-'60 trials 
showed that in general seedlings obtained from pre-germinah d seeds made 
better growth than the seedlings obtained from sowing made directly. The 
data on the morphological characters of seedlings obtained from 1960-'61 
sowing were analysed. The results are presented in Table X (a), 

It can be seen that the treatment differences are significant in respect 
of height of the seedlings only . . Seedlings raised by transplanting sprouts 
as well as planting at spacings of 18" x 18* and 15* x IS" are better than th~ 
9ther treaiments. 
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The experiment was repeated during 1961-'62. The germination 
data recorded were analysed and the results are presented in Table X (b). 

It can be seen that the treatments do not have any significant effect 
on germination. This result is in conformity with the previous year's find
ings. The sprouts were transplanted in the secondary nursery during 1962 
season and the morphological data were recorded for analysis. the trial 
will be concluded with this set. 

I) 	 Effect of shade vs, no shade orl scednut germination and growth of seedlings 
with particular reference to sun-scorch and pest (mite) attack: 

This experiment was taken up to find out the optimum intensity of 
shade that is to be provided for the seedlings in the nursery to obtain healthy 
growth, and was first laid out in 1959-'60 with the following treatments 
rel)1icated eight times, and was repeated in the succeeding two years. 

l. No shade (complete exposure to sun). 

2 Partial shade. 

3. 	 Complete shade. 

The germination data of seed nuts sown during the first two years of 
trial did not reveal any significant difference between the treatments. The 
sprouts obiained from the first year trial were transplanted in the second
ary nursery, and the morphological data of seedlings analysed. Only in the 
case of number of leaves the treatments were found to differ significantly, 
partial and complete shade producing seedlings with significantly more 
number of leaves than no shade. 

The sprouts obtained from the second year trial were transplanted 
in the secondary nursery, and after one year the morphological data were 
collected and analysed· The results of analysis are given in Table XI (a) 

It can be seen that in respect of height and girth the three treatments 
differ significantly from one another, partial shade being the best followed 
by complete shade and then no shade. As regards number of leaves fno 
shade' is significantly inferior to the other two treatments. 

During 1962-'63 the experiment was repeated. The germination 
data gathered were analysed. The results of analysi<; are given in Table (Xlb) 

It ean be seen that, as in the previous years, there was rio signifidant 
difference in regard to germination. 
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In addition to studying the germination percentage and morpholo
gieal data, data on the number of casualties in the different treatments in 
the primary nursery were collected in two of the years, and in the secondary 
nursery during 1962-'53. The data collected in the primary nursery are 
given below. These are being analysed statistically but the data indicate 
that the Hno shade" treatment had definite adverse effect on growth of 
se;:dlings in the primary nursery. 

Percentage of mortality 
Year Treatment: 

----  . 
No shade 

- - -
Partial shade Complete shade 

1961 48.75 0.7) 1.25 
1962 13.11 2.35 0.30 

Similar data gathered in the secondary nursery during the year also 
indicated that the treatment "no shade" had adverse effect on seedlings. 
The percentage of mortality in the "no shade" treatment was 18.75. as 
against 2.1 in the case of partial and complete shade treatments. 

During the current year the experiment was modified as "Effect of 
diff~rent intensities of shade in the seed bed and in the secondary nursery 
on the growth performance" with the same three treatments as above in 
the primary nursery, followed by the following nine trea tments to be given 
in the secondary nursery. 

Tx(;atment in 

!,rimary nursery secondary nursery 


1) to 3) No shade No shade 
Par tial shade 
Complete shade 

4) to 6) Partial shade Same as a b( ,ve 
7) to 9) Complete shade Same as abo ve 

The nuts sown in the primary nursery have completed rhe germi ~ 
nation and Will be transferred to the secondary nmsery in due time" 

d) StandardisatIon of media and mel hodJ for sprout ii'iq seedr.llts: 

This experiment was first laid out during 1959-'60 cn a 5x6 rando~ 
mised block design in order to find out a suitable medium or method for 
sprouting seed arecauuts. The treatments including sorne of the local 
practices. 
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Consisted of: 

1) Sowing the seeds in soil medium. 
2) Sowing the seeds in sand medium. 
3) Arranging the seeds in country baskets with a layer of straw as 

cover, 
4) Tying th~ seeds in straw buDdies. 
5) Heaping the seeds linda shade. 

For each treatment 100 seed arecanuts weH~ utilized. Partial shade 
was provided for the sprouts a nd they were ",a tered daily. The gcrl1lina~ 

lion data recorded were analysed and are given ill Table Xli· 

It may be seen from the Table that there is significant dilrerence bet
ween the treatments as regards germination percentag~. Nuts sown in soil 
and sand medium have given significantly higher germination than the other 
treatments. T his result is in conformity with that obtained in the previous 
two years. 

g) 	 !J~fluellce oj pre-sowing treatments and period of sowing on seednut 
per jonnancf, : 

It is a common practice ill this 10ca1.ity to treat the seednuls diffaen
tly prior to sOlVing, with the belief that su.:h treatments ",ill improve 
germination and result in more vigorolls !)cedill1gs. Tbe trial was first 
initiated in i959-'60 with a view to determin e the merits of these dill'erent 
prac ti...:es. The folluwing were the lw.::l ve .rc&. tments, replicated six times 
IU a randomi cd block design. 

1. 	 Harvesti ng and immettate so\ving. 
2. 	 Treating in cowd ung !:<luny and immediate so\ving. 

Treating in cowdung slur;:y and air drying for three days and 
sowing. 

4 Trea ting in cO\>,'d ung slurry and air drying fue six days and sowing. 
5. 	 Treating in cowdung slurry and air drying for nine dctys and 

sowing. 
6. 	 Sun drying for two days aod sowing. 
7. 	 Sun drying for four days and sowing. 
S. 	 Sun drying for six da~' s and sowing. 

9. 	 Air drying for three days and SOWll1g. 

10. Air drying for six days and sO\ving. 
II. Air drying for nine days Hud ~owlI1g. 

12. Soaking in water for three days and sowing. 
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Dl.Ifing the lirst y~ar of trial , the treatments were found to have 
significant influence on germination. Sun-drying nuts for different number 
of days and sowing, as well as air drying for the longer periods after treat
Ing with cowdug slurry, gave significantly lower germination than harvesting 
and immediate sowing. But during the second year the germination data 
did not show any significan t difference between the treatmen ts. 

The morphological data of the seedlings collected after one year in 
the secondary nursery in the first year experiment showed tha t the treat
ments did not have signiticantly varying effect on any of the morphological 
characters studied. 

The morphological data of tile seedlings collected in the second year 
trial have been statistically analysed and results are given in Table XlII(a). 

From the Table it may be s~en that the treatments do not have signi
ficantly varying elrect on any of the morphological characters. 

The experiment was repeated during 1961-'62. The germination data 
on analysis revealed (hat the treatments did not ellect germination signi
ficantly. The results an~ given in Table XUI (b). The sprouts were trans
planted in the secondary nurs::: ry and the morphological data of the seed
lings after one year in the secondalY nursery have been collected and are 
under examination. 

h) 	 Dehrmination 0/ ojJtimum age of transplanttng seedli ngs cum-sowin/5 ill situ 
Vs. transplanting of stllgle, doub le aild treble t ran~p,ant6d setdlzngs in tlte 

nurufy: 

The Object of the experiment is to determine the relative perfor
mance of plams obtained from lne nuts Sown in situ, of seedlings planted 
in the maiutield at different ages, and the seedlings of the above ages which 
had b.:en lransplallled once, tWice or thrice in the nursery prior to Jleld 
plaIlllllg . Tne iollowing lreatlflc:nts have been adopted and the experilllent 
has been laid out as an observational trial. 

1) Directly sowing ieednuts in the mainticld. 
Field planting 2) One-year-old seedlings. 

" 3) Two-year-old seedlings. 

" 4) Three-year-old seedlings. 
5) Four-year-oId seedlings. 
6) Two-year-old seedlings which had bc \! n transplanted 

once in the nursery. 
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" 7) Three-year-oJd se,eJings which had been transplanted 
twice in the nursery. 

" 
8) Four-year-old seedlings which had been transplanted 

thrice in the nursery. 

The nuts for treatment (I) had been sown in the field in 1961. Their 
germ~na tion was satisfactory and the plants are in excellen t condition. The 
plants relating to treatment (2) were field-planted in 1962 and those 
relating to (3) and (6) will be planted in July 1963. Those relating to 
(7) and (8) were transplanted in the secondary nurs~ry as proposed du ti ng 
the period uoder report. 

The morphological characters of the seedlings were recorded during 
1962 and the: means are furnished below: 

Treatment details 
-  - -- 

Average girth 
(em.) 

-

Average height 
(em.) 

Average No. of 
kaves 

Trea tment 1) 
Treatment 2) 
Trea tments 3), 4) :\ nd 5 

4.49 
4.02 
5.43 

137.06 
111.67 
136. 17 

::.60 
6.00 
5.47 

Treatments 6), 7) and 8 2.79 82.38 4.30 

From the above data it can be scen that seedlings resulting from nu ts 
sown direct Iy in the mainfield, seedlings transplanted when one-year-old as 
weli those retained in the primary :lI.Ifsery without fu rther transplanting 
have made rcJativeiy better growth so t lJ . 

Tra nsplanting seedlings in the s0coudary ()u('sery is seen to :ause 
stun ti ng of growth of the seedlings as indicated by lesser IJcight, girth and 
number of leaves produced . 

4. Standardisation of metbod of packiag seedlings: 

Th is experiment was laid out first during 1961.'62 with a view to 
dell!rllline the best method of packi ng arecanm seedlings fo r long distance 
transport and the maximum period for which seedlings so packed can b~ 
retained without planting, without their capacity to establish being im pa ired. 
Th~ experiment was taken up on ~l 4 x 3 x.4 spl it plot design with the follow
ing treatments, 

M aio treatments: Plau~H!g intel'v~ls--(((Jurr -- No. of Jays 
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3) Fifteen 

and 4) Twenty 


Sub-treatments: Material for packing (three). 
1) dry grass (Muli) 

2) areca leaf-shea th 
and 3) alkathene film 

In all the cases the seedlings were lifted from the nursery with a 

6 inches ball of earth and were packed in the three types of materials men
tioned above , Ten seedlings were used per treatment. The results 01' 

analysis of the first year data showed that the main treatments, sub-treat
ments as well as the interactions had significantly varying effect on the 

establishment of the seedlings. Seedlings planted five days after lifting 
gave significantly higher pecentage of establishment than the other treat
ments. As regards packing material, alkathene film gave significantly 
higher llllmber of plants established. 

The experiment was repeated during the current year adopting the 
same treatments and layout as in the previous year. While packing the 
seedlings with different packing materials, it was observed that packing wilh 
alkathene film consumed considerably lesser time than packing with 'muli' 
and areca-leaf-sheath. Observations recorded at the time of pJ.anting also 
showed that wilting and yellowing of t.he seedlings were less in the case of 
tbe seed lings packed with alkalhene, 

The aggregate of 480 plants unda the different treatments were plan
ted out in the mainneld under uniform conditions in November 1962. 

The data on establishment of the seedlings were being gathered. The 
mortality counts of seedlings recorded under different treatments during 
the p.:ri od showed that there was no mortality among the seedlings when 
planted five and ten days after lifting under any of the treatments, but when 
planted 15 and 20 days after lifling, there was mortality tu the extent of 
5% and 10 to 124% respectively. TIJ-i:J; observation is in cllllformity with 
last year's findi ngs. 

Further observations arc being continued , 

Other studje~ 

a) 	 Determi na! ion uf /Iu olJ/imam interllals of irrigation jur germinatil1g seed 
arecanu is: 
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This observational trial is intended to dpterm'ine the optimum inter

vah to be given between irrigations to obtain maximum germination and 

optimum giowth of seedlings in the primary nursery. The trial was initia
ted i n 1960· '61 and was repeated during the succeeding two seasons in a 
"lligh tiy modified form with t he following treatments : 

Waterin g tlir. seed beds once. 

I) daily, 


2) in two days, 


3) in three days, 

4) in four days, and 


5) in five days. 


The trial was laid out on a 5x6 randomised block design and thirty 

seed areca nuts were sown under each treatment. The quantity of watcr 
given for each treatmcnt bed was seven litres at the sheduled intervals. The 

gerrr~ination data were recorded periodically. The data pertaining to the 

year 1961 ··'62 Wi:!re statisticaily analysed. The results are presented in 

T b le :XIV (a) 

It can be seen from the Table that the Ireatments have significantly 
varying effect on germination. rncreasing the intervals between the irriga
tions beyond three days has reduced the germination significantly. Tnese 
re~mlu; ,lre ill conformity with the results or the previous year. The experi· 

ment lws been repeat('d during the year . 

The morph logica l data of the seedlings obtained from the diff ~ rent 

!.eL of tre:>tments eie recorded at the time of transplanting the same to 
the secondary nursery. T he data were analysed statistically and are preseilted 

in Table xrv (b) 

It can be seen from the data that the treatments have significantly 

varying effect on height and girth. Seedlin~s ra ised from nuts walered once 
daily or once in two days have made b·~lter height growth than those in the 
other treatments. Watering once intive days has produced seedlings of 

significa nt Iy lesser gi rth. 

/; ) Dif i'Ct sawill.!! seednll!s in nlkathr,ne bags liS. IransjJlallt ing in secondar)1 
T1I1 JS~/); : 

This observat io nal trial was initiated in 1960-'61 to determine the 
r~lative 111 cr ir ~ 01 sowing seed arcca!1l1t~ in alkathene bags, bamboo baskets 
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and in the nurseries as per the usual practice in relation to growth of seed
lings, case of transport and earliness and degree of establishment of plants 
in the mainfield. The data collected in the first two years of trial indicated 
tLat bamboo baskets do not last for more than six months and therefore 
do not make satisfactory containers for the plants. The seedlings raised 
in alkathene bags showed significantly greater girth and height growth than 

those raised in the n ursery beds. 

In order to find out the relative performance of seedlings raised in 
alkathene bags and in the nursery beds, fifty seedlings from each treatment 
were planted out in the mainfield in July 1962. Observations made in June 
1963 showed that all the plants in either of the treatments had established 
themse lves. 

The morphological data of the seedlings were collected during the 
month and these are under examination. 

c) Study of dijJe;'cnl shade crops, other than banana , fo r the arecanW. l1u rset y: 

This experiment was laid out during July! 962 in ordcr to find Olit 
the suitability of the following crops as shade for the arecanut seedlings in 
the secondary f,ursery. 

l. Cro/al(J.ria anag]roidu 

2. Cocci Ilia illilira 
3. O)Jamopsis psorafoides (cluster be,ll1s) 
4. TrifisO-culll fa.xul/l (Gautemala grass) 
5. No shade crop (cont rol) 

A 5 x 5 Latin square design was adopted for the experiment. There 
were 20 experimental seedlings with a gaurd row alt-r,)und for each 
1reatl;,: n t. The morphological characters of the sprouts were record ed at 
the time of transplanting in June. All the shade crops were planted in 
September following . Manuring and other cultural operations were given 
according to the requirement of each crop· 

The vines of Coccinia spread rapid Iy over the pa',da's and formed 
a dense green canopy ovt:r the seedlings. The other three shade crops also 
grew up well and provided the seedlings with varving intensi ties of shade. 

The morphologica l data of the seedlings under the different treat
ments have been collected and arc under examination. However, a visual 
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examination of the seedlings indicate,d. that those raised undcr Coccir,ia are 
more healthy and vigorous than those raised under the other crops. Those 
raised under C, anag)'Toides were stunted in growth and the foliage was paJe 
gr~en in rolOlif. 

The ines of Coccinia came into bearing in December 1962, about 
three to four months after planting, and upto the end of May 1963 had 
given an yield of 266 kg· of fresh fruits valued at Rs.42 /-. The vines wert! 
still bearing crops. The duster bean crop gave an yidd of 3.5 kg . valued 
at Rs. 0-56 nP. upto the end of May 1963, and completed its life. 

VI. B. Cultura' Experiments: 

a) 1) Determination of optimum spacing in th~ mainfield: 

The experiment is intended to determine the spacing to be given to 
the areca nut palms in the mainfleld to obtain optimum yield, and was 
planted in November 1958. A randomised replicated design has been 
adopted with six replications. The following are the six spacing under 
study. 

I) 6' X 6' 
2) 6' X 9' 
3) 6' x 12' 
4) C)' x 9' 
5) 9' x 12' 
6\ 12' x 12' 

Tn the experimental plots a nun,uer o f plants were found to be affec
ted by sun-scorch. The number of plants thus affected was found [0 be 
d 'ffer n t in different treatments, and therefore counts of the number of 
p lants thus affected were made in order to see the effect of spacing on the 

extent of sun· scorching. The percentage of sun-sL:orch affected palms under 
different treatments of all the six replications is given below: 

Perc~ ntage of slI.n-scorchSpacings 
______ __ _~.!Tec~ed pal.ms 

I) 6' x 6' 7. i 
2) 9' x 6' 12·6 
3) 12' x 6' 46. ! 
4) 9' x 9' 50.'/ 
.5) 12' x 9' 71.3 
6) 12' x 12' 85.7 
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(For thi:. study all the trees -b~l t 1 experimental and order - in each 

treatmen t have been taken into accouTlL) 

From the above, it will be seen tha t as the spacing bctwe D plan ts 
incre~1 ses there is a progressIve in rease in the nu mb r of plan ts affected by 
sun-scNch, 

The data (\11 momhologlca l charaet r ,VIZ• • girth at the permanent 

:nark, girth at the last exposed node, TIl mber of nodes abov the perma nent 

mark, height of the last node above th e permanent mark. a nd number of 
leaves on th e ro wn W~re recorded and are under sta tistical tudy. The 
Olean data are however prese t d in Tabl XV. 

F ro m th e Ta hle , it can be seen that the treatm nt differences in 
respect f th irth at perma n nt mark and number of leaves i n the o]nnt 
are not marked. H owever. gir th a t th e last node is less in the case of close 
sp, cings of (-;' x 6' 3nd 6' x 9' itS co mpa red to othen. Again , planls in 6' . (,' 

treatment have nrnduced la rgest number of nodI;: a nd madegleate. t amount 
of height· gnn t h. 

During the year a number o f pal m in the experimental plo ts starte 
fl ow ring. Data o n prod uction of spad ices were record d in each treat
men t. 

2) 	 Eft\'ct of deptb 9f transpla nting seed llngs-cum-Intervals or Irrigation ou 
grm t h and yield ~ 

Th land on whi ch the tnals were proposed to be \flid out d id not 
corn e in to possession and therel"me pI t ing cou ld no t be taken up. 

(3) 	 Rlfeet of dIffe rent method' of in~(> 1 cultivation 00 the produ tivity or palms: 

The land n which the triats werc pr pos d to be I id out did not 
come in to poss sia n a nd thercfo, plant ing could not be taken up. 

C4) Study f intcrcrops a ntl associate crop in a eCllnut gardens ; 

h is experi men t i intended to find ou t \ hether growi ng of certain 

in t rcru ps in the areca l1 ut 'ard': ns has ny Adverse elI ec t 011 the perf rma noe 
of th e pa lms. T he crops pmp sed for trwi are ba na na, p ineapple, ginger , 
peJiper and be tdvine. 

It is programmed to lay out the e-lC rcriment in a gurden proposed to 
re rai ,ed fo r the purpose. HI) we er. spa~'jl1len pi ts a the abov intercrops 

as well as such crvps as c!'!pbant.yam and arrow-root were lant for 
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studying theH performance under the shade of arecanut palms preliminary 

to laying ou t the tria 1 . 

(5) 	 Rcla'!:ive performance of different. green manure and covel' crops in 

arecaout gar(leos: 

This experime nt is intended to find out the efiect of growing some of 
the common green manure and cover crops in arecanut garden on palm 
performance, and it is programmed to Jay out the trials in a garden pro
posed to be raised for the purpose. However ., specimen plots of the follow
ing crops have been opened to find out their performance under the shade 
of the areca nut palms as a preliminary to laying out the trials. 

1. Puerari a javanica 


'2. Oalapogoni llTil muconoides. 


3. 	 Celli rosema pu bescens 

4. 	 TefJlzj'osia candida 

Cro/alori a anagyroides 


6. 	 Crolala?·ia striata 

7. 	 Sesbania s,beciosa 

8. Orotalaria 'lJ.lalkeri 


!l. 1 ndi go/era endeco.plzylla 


10. 	 LVIimosa illvisa /Ja r i;;crmis 

11 . 	 Sty/oranl Ius gracilis 

Observa tions carried out in the piots sown in June 1962 with difi'ereni 
green manure crops. have confinn<~d the earlier observation that l'u Cl ono 
j avanica and Calapo goni um mucolloidee are highly suitable for cultivati ,)ll in 
a recanut gard ns a. u give a doso cover to the soil. 

Observations collected in the collec'trJn plots have also shown that 
S(ylosonthus gracilis and A1irnosa invisa. var inerlllis also glOW satisfactorily 
under local conditions. 

6) 	 l ove 'ligation QII di fferent types of Areca under raiilfed and irrigated 

on llitjocs ~ 

This trial is intended to 11nd out if any of the types that are known 
to grow under low moisture conditions in the different arecanut growing 

tracts of the country can be grown as purely rainfed crops or with limifed 
irriga tion . 

F or this 
the differen t R( 
decided to com 
Sl!rvey propose( 

TherefoJ 

in the indige no 

7) Effect of gr 

A plot 0 

terraced and 
determi ne the ( 
with arecanul. 

8) 	 Rehtive p 
time of pial 

ages: 

9) Drainage e 

As the I 
had not yet co 

10) • tixed ga 

An art:' 

coconut sc:edli 

Other Studjc~ 

a) 	 AsseS.l mellt 
pLant pTOI~ 

1t was [ 
of the bt nc:fici 
ction pm:lic:es 
to the praclic 
trial had bee 

Durin 
were ocrnarca 

The 	tr 

b) 6jJect o/ ! 
the i ltci 



5 1 

For this purpose a few of SUcil types had been collected earlier L'om 
the diflerent Regional St8tions of the \~ountry. However, it has now been 
decided to combine the study of drought resistant types Wilh the culti'var 
sl,rvey pr0posed to be taken Lip shortly. 

Therefore the different types collected earlier have been planted alit 

in the indigenous type colkction plot for a study of the performance. 

7) Effect of growing banana in arecanut gardens for different durations: 

A plot of about one bectare e n the northern side of the farm was 
terraced aj1d kept ready for pla nti:1g during 1963-'64 an experiment to 
determi ne the effect or growing bana lIa for ditferen t durations as in tcn:rop 
with arecanut. 

8) Rehtive performa nce fin the malnficld of plants of differ"llt ages at the 
time 01" planting and of single, double and trehlc tra nsplants of the abo;'e 

ages: 

9) Drainage experiments in arecanut garde'l : 

As the land on which these two trial s were proposed to be laid o u l 

had 	not yet comc inlo possession, the trials could not be laid OLIt. 

10) Mixed ~arlieD of a recanut and coconu : 

An ar.:a of 0.2 ha. required for the cxperilllcnt lVas go t ready and the 
coconut s t:edling~ will be planted in 1<)63-' 64. 

Other S tudic-: 

a) 	 AsscSJ7Iwllt of the b:!l/Ijit s au(ued by advpi ·i,ng the imp;'olJed IJ. gl olwm-ic and 
plant p, ol.cei ion timet tces tJu uvw ted b] the Celilral iJrecanut Research. Station: 

J.t was reported in the !J.s t repo rL thal in order to mak e an assessme,lt 
of the !)en..::tlci a l efh:c t of auoplillg lhe cullural manurial and p!<lnt prote
ction p la'~ti ces as aLiv,)cated hy the.: Stdlio n fer arecanut gard~ns in relation 
to the practices which the local gi'V \\ers are now adopting. an observation 
trial had been inili8ted during tile year in a garden planted i!l ''.157. 

During the year the pints required for the two S2h or trcain,cnts 
were demarca led and the trees numbered. 

The 	treatments arc rro posed to be givcn in early 1%3-'64. 

b) "-}feet of diJJerP.7lI s/lacings fl ild melh ~d of La)1 out on 
the i llc ide'l( e 0/ jlt/I -.lcorch 011 flT eC(/ lIl!t jJalms: 
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Stem bre king is a v ry serious problem in most of the arecanui 
gro wing tracts., and parti ula ry so in south Kanara and North Kerala regions. 
This is caused by the cumulative er cct of scorching by the sun's rays, the 
southern a nd S ul h- western sides of the palms. 

There is a bel ief a mong the growers that aligning t ne frees in th~ 

north-south d irection reauces such da mage due to the protection that each 
successive Ir e in the row gives to the next tree. This expcrin:ent was 
nitiated to fin d out to what extent this belief is true, and WaS laid out 

in Novem ber I 60. T he plant'l were sraced at 8' x g', 9' x 9' a nr! 12 feet 
q uincunx, and one set of s eh trees 'vas aligned in north -sou th di rection 
and ano ther set at a n incl inatio n of 20" to north ·south direction. The 
li nes were run with t he help of a magnetic com pass 

T he I'la n t. have so for not attained the height required to g.ive pro~ 
te lion to the neighbouring palms. 

c) TIlt study ort hl'. influence of seed nut ma/u rit)1 (1 /1 p(./'m !,er/nm'7nL·' . 
ObservaI1nniJl t ria{: 

W ith a view to fin d ,)ut the p~rfoflnance i n the main-field of palm 
deri ' Pod from n ts co lj acted at di ffere nt stages of maturity, such as nin~., 

nine-and-a-half, t eTl, ten- r nd-a-half mo nf hs, an observational mainfield 
tri al was laid :mf duri n/! the year. Fifteen seerilings were planted und e 
each treatment. T he 1 orphological dat of the secd Imgs were collec ted 
at the time of r ta ndng. 

'he plantin g ma teri I fO T thc .ab:wc t ria l was ohtained frorn the 
stock ra ised for the corresponding nursery trial which has been d i cussed 
earlier . an d thus this observational [rial I. a foll ow u p of the nursery tri al. 

d) 	 Studj of I he I~ ffect 0fa!!e tJ j f r~ps . order () f /J"l/ehes and P08itian (j f ,eet/nUI 
i II I he bun ch on I'cedllu l /}f!rf()rmallce: - M ai nfi(;ld ()Ofer1iational !r£ af: 

W ith a view tn d etf:rmine the perfoTmance in the main fie ld elf stock 
derived from seeds collected from palms of di fferent ages (young - lO to IS 
years, middle-aged 30 to 35 years, and olct palms- above 50 years), 36 seed
lings derived from two palms (at 13 eed ling1> per palm) for each of the 
a hove three age gr ups wae planted out during tIle year in the mainfield. 
at a spacing f 9' x 9' as a n observalio nal trial. The 18 seedli ngs of each 
a ge group are made up 0 six seedli ngs derived from seed nuts collected 
from each o f the th ree bunches pr(\d Ll ':~d by tI,e palm during the main 

ar vest period hese six aga i n are lll,iU= up of t,v J seed ling~ each rais;:d. 

from the nuts \1 
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from the nuts located in the bottom, middle and top of each of the three 
bunches. There are thus 108 seedlings planted for the trial. 

The stock for the planting again was obtained from the corresponding 
nursery trial which ha~ been discu~sed earlier in the report, and thus this 
trial is also a follow up of the nursery trial. 

VI. C. Manurial experiments: 

1. 	 Response of seedlings of varied time of germination to different levels of 
manuring: 

The object of this experiment is to study the growth response of seed
lings obtained from the seed nuts which germinated at the different periods 
from sowing, to three different levels of manuring, and was initiated in 
1960-'61. The experiment was laidouton a 9 x 4 randomised block design 
with the following treatments. 

Period of germination: 

\) Early (germinated within 50 days of sowing), 

2) Late (germinated within 50 to 58 days of sowing) and 
3) Very late (germinated after 58 days of sowing) , 

Manurial doses: 
N P20S K201 

I) 	 No manuring 0 0 o . , 
Pounds per acre2) Moderate manuring 75 25 7) , 

3) Heavy Manuring 150 50 150 J 

The results of the first year trial showed that manuring significantly 
increased the growth of the seedlings over no manuring. There was no 
significant difference between moderate and heavy manuring. Seedlings 
obtained from the seednuts which germinated at different periods from sow
ing also did not show any significant difference in response to the treatment. 

The morphological data of the seedlings of 1961-'62 experiment were 
collected and the data analysed. The results are presented in table XVI. 

It can be seen that the main effect of manuring is found to have 
significantly varying effect on all the morphological features. The vigour 
of the seedlings increases with manuring. Bu t there was no significant 
difference between moderate and heavy manuring. The main effect of 
time of germination of nuts is not found to be significant. These results 
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ale in conformity ~vith the" pie\' iollS yc:ar'~ result· The analysis of the 

morphological data of sprouts (pre-treatment data) showed that there was 
significant ditlerence as regards morphological characters of the sprouts 
obtained from early, late and very late germinated nuts, earlier germina
ted seed nuts giving more vigourous sprouts. This initial difference in vigour 

of the sprouts in the primary nursery due to earliness in germination is 
however found to get evened up during their growlh in the secondary 
nllrsery. 

The experiment was repeated during the current year. The morpho
logical data of the seedlings were recorded and are under examination. 

2) 	 Determination of optimum requirements of N P K in the maiufield: 

This mainfielJ experiment is intended to determine the optimum 
manurial requirements of arecanut palms for produl:ing vigorous, early 
bearing and heavy-yielding palms. The experiment WaS laid out in 1961 on 
a 34 confounded facLOrial design as a single replicate in nine plot blocks 
with 20 seedlings per Ireatment. 

The following are the treatments: 

~utrients or manure: Levels: 

Nitrogen 	 0, 50 & 100 

P20J 	 0, <10 & 80 pounds pertK20 	 0, 75 & J50 500 palms.I 
Green leaf 	 0, 7500 & 15000 I 

The morphological characters viz., girth at collar-region and number 
of functioning leaves of the plants in the experimental plots were r.::corded 
at the time of pldllting. Soil samples were collected just before the first 
application of lllanure at three depths, namely, 0-6", 6"-18" and 18 " 36" 
and at nine points in each treatment plo ',~, olle composite sample of the~e 

for each depth being then taken. These are aWditing analysis. 

Application of the scheduled doses of manures was completed in 
November, 1962. 

3) 	 Simple Manurial Trials 011 arecanut in ryots' gardens: 

Twelve Simple Manurial Trial units had been laid out in 1960-'61 in 
private gardens in and around thc Central Station. During the year under 
report, scheduled doses of manures were applied lor the experimental palms 
under all the twelve units. 
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The morphological dala of the palms were recorded in December 
1962 and yield data were collected during the harvesting season from 
N ovem ber 1962 to March 1963. 

The relevant data for 1962-'63 have been sent to the Agricultural 
Officer, Indian Central Arecanut Committee, Kozhikode for analysis. 

4) 	 Effect of applying N P K in organic and inorganic forms on palm 
performance: 

There is a common belief among growers that application of inorganic 
manures continously exhausts the palms and shortens their economic life. 
There is also a belief that if a garden which has been receiving fertilizers is 
changed over to organic manures, the tree refuses to respond. This experi
ment was programmed to determine how far the above notions are correct. 

'-' 

A five-year-old standing garden acquired during 1960 '61 was earmar
ked for taking up this experiment. 

The layout of the experiment is being finalised ill consultation wilh 
the Statistician, Institute of Agricultural Research Statistics, New Delhi and 
it is expected that it will be possible to initiate the trials in September 1963. 

5) Relative merils of different nitrogenous fertilizers: 

The land on which the trials were proposed to be laid out did not 
come into possession and therefore planting could not be taken up. 

VI. D. Miscellaneous: 

1) Uniformity trials-- Collection of yield data of palms: 

This study was initiated in 1958-'59 in a private arecanut garden to 
determine the optimum number of trees required for experimental plots and 
the shape of such plots. For this purpose, five hundred a nd seventy palms 
of identical age and of more or less uniform growth were selected. The 
palms were being given uniform manurial and cultural treatments from the 
begining. 

Data on morphological characters and yield of these paims were 
colkcted regularly from 1958-'59 and also during the year under rcport. For 
yield, tbe number and weight of ripe arecanuts were recorded bunch-wise. 
For the purpose of calculating ratio of fresh and dried produce fruiLs from 
75 trees selected at random were dried, and the weight of dry-whole nuts 
and their respective kernels (Chali) \\-ere recorded bunch wise. 
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The yield data for the years 1~58-'59 and 1959-'60 were analysed 
statistically and the results indicated that the order of co-efficient of varia
tion was lesser in the year 1959-'60 as compared to the previous year, and 
as such the number of trees required for the estimation of the treatment 
differences with a precision at 5% 'Ievel was lesser for both four and eight 
plot blvcks. 

It was also observed from the results of 1959-'60 that the reduction 
in the co-efficient of variation was not marked when the plot size was increa
sed from 12 to 24 trees. 

The yield data collected during 1960-'61 were analysed statistica lly 
and the results are presented in Table xvn. 

It can be seen that the order of co-efficient of variation is lesser this 
year th~tn in the two previous years, and tbis has resulted in reduction in the 
number of trees required for estimation of the treatment differences with a 
precision of 5% for both four and eight plot blocks. 

3) 	 Project to find out weight ratios of raw and processed arecanuts and cost 
of processing per pound of processed nuts: 

This project is intended to find out the weig ht ratio between raw or 
fresh arecanuts and the final produce, and the data was to be utilized for 
the correct estimation of the production of processed areca nut in this tract. 
The project was initiated during 1960-'61 in two representative centres 
where 'Chalj' or .Biligotu' is prepared , viz. , fritly in Cannan ore district 0 f 
Kerala State and Vittal of Mysore S(,lle . In each centre the da ta were col

lected in the yards of one progressive cultivator who undertakes curing him · 
self, and one curer wh o processes the fresh fruits purcha~ed fr o lll the growers . 
The collection of data was repeated in 1961-'62 and also in 1962-'63. 

Besides recording the data pertaining to the actual project , detailed 
particuiars regarding the method of processing, the type of produce, quality 
and quantity of the produce, marketing arrangeme nt and economics of are
canut cultivation were also gathered. 

Complete data and the relevant info rmation were sent to the Serret

ari a t for analysis 

4) 	 lufluence of different strengths of alkali on the felting of arecanut husk: 

This study was initiated in 1961-'62 on the sugge stion of the Senior 
Scientific Officer, Arecanut Techn o logy Unit, and is intended to tind out 
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if the husk o f a recan ut can be softened b y treati ng it with alka lies and there
by rend ered easy fo r packi ng. T rea tment with 1.0% , 2.5% and 5.0% lime 
so lution for 20 and 40 days were tried and it was found that t he h usk kept 

soa ked for latter two concentrations fo r 40 days had softened to the maxi
mu m ex tent. 

T he trial was repeated during the year with the same oDcentrations 
but the three periods o f soaking were empl oyed iJiz ., 15, 25 and 40 d ays. A 

six kg. sa mple of dri ed husk was utilized for each tr~atmellt . 

On examina tio n of treated samples it was found that the samples 
soaked in 2.5% and 5.0% solutions for 25 and 40 days had softened most 
a nd could be pressed easily into ba les. T he other samples did not get soft 
ened sufficen tl y to lend themselves to pack ing as above. 

PESTS AND DISEASES: 

vn. 2) Trial with proprietary fungicides and insecl icldes to fin d out effective 
control mellsures for all di..ease~ and pests: 

1) Con trol of mil es: ('Whitl' mite- Paratetranycbus indicus; Red mite-Rlloi
.IIa indica) ou Ilfecanut with diifere'lt miti Ides including systemic .: 

Trials on the contro l of mites were initiated in 1959 60 and it had 
been proposed to continue th ese tri als for co nfirmation of r esults a lready 
obtained as we ll as to find out the efl1cacy of a few new preparatio ns , a nd 

for this p urpose th e required plots had been planted out, but as the incid
ence of the pest wa s very low during the yec: r. t he trials could not be taken up . 

In one part of the nursery, hovvevcr , a seve re infestati on Was ohserved 
over a small a rea a nd s o nh~ o bscrv.1 t io na l t;'ial s wcre conduc ted here with 
the fo llo win g 1l1iticides ill the co ncentra ti ons sho wn &gainst cnch. 

l. Ci d orocid c-1Vlalathion liquid 1 kg. in 640 Ii tres 
2. Su!ta f (we tta ble sulrhur) ! kg. in ISO Iitres 
."' . Akar - 33 P. 1 CC. per litre 
4 . Trithi on 6.7 cc per 10 litres 
5. P[1 175 S.lyfos 3. g,n .per 100 litres 
(i . Co n tro l J li spruy ing. 

T he spray appl icatio n w:-\) cl o ne o nl y once i n the pc;a k season o f 
i ilf~ctio n. T he popul a tio n cOllnt o f th e pest was taken before s prayinE and 
again 20 day,> aft er S;);- ..ly in g. Th e data obta in (;d are given bel o w. 
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Pre-trea tmen t 
S. 	No. Treatment. count of mites 

per sq. cm. 
------~ 

1. Chlorocide-Malathion liquid 
2. Akar-338 
3. Trithion 
4. pp 175-Sayfos 
5. Sultaf 
6. Control (unsprayed) 

14.83 
21-17 
17.11 
18.12 
20.00 
20.00 

Post treatment 
count of mites 

4. 
5. 

per sq. em. 6. 
7. 
8. 

6.44 The thr( 
8.50 lorides and COIl 

15.00 sion made of 1 
25.00 tent in Bordeat 

From the Table, it can be seen that there was no reinfestation of 
mites on the plants sprayed with eholoride-Malathion liquid and Akar-338 
but that colonies appeared on those sprayed with Sultar, pp 175 -Sayfos 
and Trithion- The control plants continued to harbour large colonies. 

These trials therefore have brought out that Chlorocide - Malathion 
liquid and Akar-338 are ovicides as no further colonies appeared on the 
plants, while the others are toxic to the pest at the adult stage only and not 
at the egg stage, and discuntinuance of spraying therefore resulted in emer
gence of fresh coionies of the pest. 

2) Trials with different soil insecticides ill the control of white grubs (Lepidi
ata sp.) on arecaout : 

Trials with application of Tntox-(8' liquid and Heptachlor were taken 
up in two gardens l~ear Vittal during the year. The data collected are un
der examinatio n. 

3) Trials to find out cbeap and efl'ective fungicides against (Koleroga' or 
<Mahali' with and without adhesive~: 

'Koleroga' or 'ivlahali' caused by the fungus PhJ10phatlwra arecae is 
one of the major diseases of the arecanut palm and accounts for enormous 
losses of crops in most arecanut growing tracts. Trials OIl the control of 
this disease were continued during the year under report. 

A field trial with four trees per treatment was laid out on a 8 x 4 ran
domised block design with the following treatments. 

S No. Treatments 	 Dose 
I. Fytolan 
2. Coppesan I kg. in 200 !itres of water. 
3. Blitox i 
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4. Fytolan 
5. Coppesan )1 kg. in 100 litres of water. 
6. Blitox 
7. Bordeaux mixture One per cent. 
8. Control No spray. 

The three preparations mentioned in 1 to 6 above are copper oxych
lorides and contain 50% active copper. The copper content in the suspen
sion made of I kg. in 200 litres is 25 % , and this is equal to the copper con
tent in Bordeaux mixture, the standard fungicide. In these trials, the higher 
concentration, namely, 1 kg. in 100 litres of water was included in order to 
find out whether higher concentrations will improve their efficacy in con
trolling the disease as it is the common experience that in places of heavy 
rainfall these are not as effective as Bordeaux. mixture when employed on 
equal copper basis. However, there was no incidence of 'Mahali' in the 
experimental plots during the year, and therefore the efficacy of the fungi
cides could not be evaluated. 

It was however fou nd in these trials that the fruits which had received 
treatments with the oxychloride showed copper spray injury to varying 
extent, those receiving the higher concentrations displaying deeper and 
wider injury than the lower concentrations. The injury took the form of 
greenish brown sunken spots of varied sius which turned black later on. 
The injury had reached the kernels in most cases, thereby detracting its 
quality also . The injured fruits either turned yellow prematurely or cracked 
and were then shed. The data of the percen lage of fruits thus injured under 
each of tr:e treatments are given below: 

Percentage of 
S.No. Treatment nuts showing 

copper injury 

1. Fytolan-OSYo 0.851 
2. Coppesan-0.5% 0.246 
3· Blitox-0.5% 0.885 
4. Fytolan- I.O % 5.375 
5. Coppesan-1.0% 1.947 
6. I3litox-l.O(% 5.986 
7. Bordeaux mixture-l % 0.087 
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It an be seen from the above data that ordea ux mix ture has done 
Jeast amoun t o f damage by way of spray injury, and among the oxychlori·· 
des, Coppesan has caused the least damage, 

The 	trials are b ing repeated. 

T wo samples of injured fruits in each were collected and the dried 
pericarp as got analysed for copper content a t the Central Coconu t 
R esearch Station, K ayamkuJam. The results are presen led belo w: 

Copper (Cu ) 
S.No. Treatment 

- - - - 
in ppm 

I. Fytolal1-l % 297 
2. F }, tolan-l % 302 
3. Blitox--l % 569 
4. Bliiox-l % 330 
5. Coppesan-l \ , 272 
6. Coppesa n--I % 3~7 

7. Spray uninjured fruits ! 3(i 

In ade 
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5) 	 ContrO From the obove Table, it wiU be seen that in general there is higher 
depositio n of copper in the injurl!d nuts as compared to the uninjured ones Tria 

and that Coppcsan which i1:!s do ne least damage in terms of number of of the dise 

f[".lits affected caused the least a ~11011nt of carper deposit on the nuts. 
7) Study 

I n 1961 -'62 one set of' trials of nn explJratory naLure had b,~e n I .~ id The 
out to determine whether the adhesive properly of the oxychio" id(" ~;. ii ' fore the st 
improved by the addition of adhesives would increase their efficacy. Twc' 

8) Studie oxychlorides, llumely , Coprcsan ::Ilid Blitox and Bordeaux m ixt l.lfe el'e 
included in the trial and were employed with and lI'ithout adhesives. The T he 
tl ials however remained in ccnclusive due to the absence of th e Jist'ase plas,tic em! 
during the year. sun-scorch 

.:I) 	 S tudy to find out the ca!J ~cs 'l nd methods of control or button shedding a nd 11) Studi( 
tenderDut fall: 

Cop 
As a prelirninary to devising control meJ.s ures for bulton shedding protection

and tendernut fail, which are maj()r problems in a ll arecanut ga rdens. fresh .. spray depG
Iy dro p;)cd blll V)ns and tendcrnuts were co llected to find out the calise of the vulnerable 
sh edd i ng . 0 n an average 81 % of the but tons w,~re found affected by tht' 
fungi , lcol'/;niullI sp . and Diplodia sp. The fl!ll;:'.i prevented Ihe opening InD 

~f the f 'male nowc~ rs by m ~lt:i ng dense growth o n tile tip of the n o\V~rs, and the surfac 
"/ ;Ilis preven ted pollination and brought about sheddi!l ..!;. 	 with whic 
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In addition, it was also observed in a few private gardens that many of 
the nuts which had shed prematurely had minute cuts or punctures on the 
tender basal portion. In most cases the punctures had extended upto the 
surface of the kernel and the kernel was rotting. The puncture had evident
ly been caused by an insect, From the kernels thus affected, a fungus and 
a bacterium ",ere isolated. These are under study. The fungus was isolated 
on 4% areca nut extract agar medium which was prepared at the Station. 

Informa tion on the insect affecting the fruits and on the characters 
of the fungi and bacteria isolated from the nuts is being collected. 

Trials carried out earlier at the Station had shown that spraying the 
inflorescences with a combination spray of copper ~ ~ 5icide and Endrex 
(125 cc. of Endrex added to 100 litres of Bordeaux mixture) effectively con. 
t.rolled premature. shedding. 

Observations carried out in ryots' gardens where the above treatment 
was given to the bunches confirmed the earlier results on the efficacy of this 
com bination spray. 

5) Control of yellow leaf SI)ot of arecanut: 

Trials with different chemicals could not be taken up as the incidence 
of the disease was negligible during the year. 

7) Stndy of collar-rot of seedlings and inflnence of soil micro-organisms: 

The incidence of collar-rot was very low during the year and there
fore the studies could not be taken up. 

8) Studii)5-on the control of sUIl-scorching of stem: 

The stems painted with California lime wash, Chaubattia paste and 
plastic emulsio;') paint in 1961·'62 are under observation for resistance to 
sun-scorch. 

11) Studies on the retention of cop,er fungicides on sprayed fruits: 

Copper fungicides when sprayed on the surface of the fruit gives it 
protection from fungal Infection. In tracts of heavy rainfall, however.. the 
spray deposit is washed off graduaIJy and the fruit becomes increasingly 
vulnerable to infection. 

Information on the period for which the protective cover lasts on 
the surface of the nuts will enable the grower to decide on the frequency 
with which the spray is to be done. One method of obtaining this is by 
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estimating the copper content on the surface of the nut at period ic intervals 

following spraying. Another method is artific ially inoculating the nuts with 
fungal culture a t different intervals after the first spray and determining the 
stage at which the nuts catch infection due to the absence of the protective 
cove r. 

The second method namely, artificial inoculation of the nuts ~,' ith 

culture of Phytophthora areCllC at different intervals after the first spray initi 
ated during the previous year was repeated during the year. Four bunches 
of almost equal age in four trees were sprayed with one percent B ordeaux 
mi xture in the third week of May 1962 just prior to the onset of monsoon. 
Fourteen nuts in all from the bunches were collected at intervals of te n 
days, starting from 17th July 1962, and were imml:diately inoculated with 
the fungal culture under uniform conditions in the laboratory. The data 
on the number of nuts inoculated. and the number of nuts that caught in
fection were noted. Th ese are given below: 

D ate of No. of No. of 
inoculati o n nuts nuts 

( lJ62) inoculated infected 
-

! 4 each occasion 

4 

5 
5 
5 

2 

P ercentage 
of 

infec t ion 

28.55 
35.71 
35.71 
35.71 

7.14 

1,5· 7 i 
21·42 

14.7<> 

No conclusive inference coulc! be drawn from the resu!t~ . The ex·· 
peri ment is being repeated. 

\ 

12) Susccptillilit)' of arecanut to ' Koleroga' at ditTerent stages of matnrity: 

Exploratory trials to det?rmine the stage upto which the arec;;) nut 
fruit s take in fection from Ph),t ophthoi'a areene causing 'Ko leroga' were taker . 
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up during the year. Information on this aspec.t will De useful in deciding 
upon the time at which the spraying is to be done and the stage at which 
the spraying may be discontinued. 

The experiment initiated in 1960-'61 was repeated during the year. 
In March- April 1962 a few inflorescences produced during the months were 
selected and the date of opening of the female flowers was recorded. Start 
ing from 17th Jnly 1962 lthe peak period of infection in the field) two nuts 
were collected from each of the bunches at an average interval of nine days. 
The collected nuts were innoculated immediately with the fungal culture in 
the laboratory under uniform conditions. The percentage of nuts that 
caught infection is given in Table XVIII. 

It is evident from the Table that there is a decrease in the suscepti 

bility of the nuts to fungal infection with increasing maturity. This result 
is in conformity with that obtained in the previous Jear. 

13) 	 Observa tions on exploratory demonstration plots where package treat
ments are !aid out: 

During the previous year one set of "package pia n" trials was laid 
out in four growers' gardens, where the general health conditions of tbe trees 
was poor and the yield sub-normal, with a view to find out to what extent 
these treatments will improve the general condition of the trees and their 
yield. 

Appl!catlon of the macro and micro nutrients was done as per 
schedule adopted in the previ ous year. The following were the treatments. 
give n. 

Dosage per palm per . ear : 

Micro-nutrients: 

v) Muriate of potash 114 gm. 

i) Ferrous sulphate 
ii) Sodium bornte 
iii) Manganese sulphate 
iv) Corper sulpha te 
v) Zinc sulphate 


vi) Sodium molybdate 


Macro-nutrients: 
i) Lill1e-wllercYersoils were acidic 

ii) Green leaf 
iii\ Ammonium sulph ate 
iv') Super pb osphate 

56.70 gm. 
2.268 gm. 

68.04 gnl. 
22.68 gm. 
22.68 gm. 

2.268 gill. 

454 gm. 
12 kg. 

142 gm. 
227 gm . 
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The controls received the same manurial treatment as is usually gh'en 
by the grower himself. Both the plots, treated as well as control, received 
the usual rounds of irrigation and prophylactic sprays against disease. Quar. 
terlyobservations on the morphological characters such as condition of 
the crown, number of leaves, condition of leaves, number of bunches and 
number of inflorescences were recorded. The yield data of tbe experimental. 
palms were also maintained. The observations will be continued. 

14) 	 Studies of organisms (other than Phytophthora arecae) that caus~ rotting 
of fruits and impair keeping quality: 

In 196:-'62 one set of trials which involved spraying the inftorescencc3 
with fungicides at different stages had been initiated in order to hnd out 
the exact stage of infection with organisms other than Phytophthora arecae 

'. that cause rotting of fruits and impair keeping quality in a private garden. 

As there was however iarge-scale shedding of female [lowers in the 
trees under trial the studies could not be pursued. 

15) Study of spray injury to the palms. 


This study is combine:! with the item (11) above. 


16) 	 Study of the palms showing sJmptoms similar to ' Band' in the primary 
and secondary nurseries and ..heir behayjour in the mainfield: 

An observational trial plot was laid out in the farm in order to 
gather more detailed informatio n on seedlings showing 'Band' sympt o ms , 
observations were continued in the case of 14 stunted and 14 normal spro uts 
of the same age transplanted in the mainfie ld during the previ otls year. The 
morphological data of the sprouts WCle re.:orded in June 1963 a nd the mean 
data are presented below: 

i'vlean girth Mean Mean N c. 
Treatment 	 height

(cm.) 	 of leilves. 
(cm .) 

Stunted (showing 'Band' symptoms) 3.2 97.9 4.2 
Normal 8.7 237.3 6.2 
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It can be seen that the stunted seedlings contilne to grow at a slow' b) Folia 
rate, and are considerably behind the normal plants. 

TO 
In another set of trials stunted sprouts ranging from eight to thirty not show 

two found in the stock laised frolm six mother-palms were selected and were of field b 
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planted out in the secondary nursery along with an equal number of normal 
sprouts obtained from the same parent palms for a study of the performance 
in the secondary nuysery, and later in the mainfield. 

17) Other problems evoked in the course of studies: 

a) Seed treatment ex periment: 

These ~rials hal'e been undertaken in order to find out if nursery 
diseases such as yellow leaf spot, wilt etc. recorded in recent years, which 
are presum ed to be seed-born can be controlled by treating the seed with 
fungicides before sowing. The experiment was first laid out in 1960-'61 with 
five chemicals. The results. showed that seedlings raised from seed nuts 

.. 	 treated with Dithane-Z-78, Tillex and Leytosol were healthy and showed 
less infection of yellow spot and such other fungal diseases in the nursery. 
The experiment was repeated during the year. Since Dithane-Z-78 wns not 
available at the time, this formulation was substituted by Merculine. The 
following were the treatments. 

S.No. Treatments 	 Concentrations 

1. Ceresa n (wet) solution 12 gm. 
2. 
3. 

Leytosol 
Cuprous oxide 

8 gm. 
60 gm. 

in 
12litres 

4. 
5. 

Merculine 
Tillex liquid 

15 cc. 
78 cc. 

of water 

6. Control (without any treatment). 

The sednuts were dipped in the solution for three to five minutes 
before sowing. The exp~riment was laid out on a 6 x 4 randomised block 
design with 50 nuts per treatment. The germination counts were recorded 
regularly. The average percentage of germination for the different treat
ments and control ranged from 87 .5 to 94.5, control giving the maximum 
germi: lation of 94.5 % . 

The seedlings will be transplanted to the secondary nursery for 
further observation. 

b) Foliar spraying with micro-nutrients: 

The plants spra yed with the different micro-nutrients in 1961-'62 did 
not show any appreciable difference in growth from the control at the time 
of field planting in July 1962. 
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d) Mi cron SP TOj tria ll'. 

D ue to non -availa bili ty of D, m icron spnlyer, the trials could not be 
taken up, 

Trials wilb nickel chloride: 

D uring tbe year trials with nickei chioride were cond ucted to det r
mine i ts efficacy as an eradicant f ung.ic ide, T his t:hemi;,;al bas been found 
t b cry effective a eradicant of exobasidi lllll ve' an, . the fungus causing 
'Blis ter blight' in Ic t! . 

Ini lially, spraying trials were conductcu on the crowns and bunc hes 
of a few se iected palms with concentratio ns of 100 , 150,200, 300, 500, 1,000 
and 2 ,000 pp m .in order to find out the tolerance lim it to this chemical. 

Obser va tio ns made a week laler sh owed t! a t concentrations less than 
500 ppm id no t pr due. a ny phyto toxi city . 500 ppm showed s ligh t fo liage 
inj ury in the form o f brv Vll Dat~hes here a 1d there and 1000 an d 2,000 ppm 
caused severe injury to the fo liage i n t h,.: form of large n umber of browGisil 

p tcb es . Til St: co ne ' nlraLio ns aiso produced bro wnish burnt patches on tile 
te der [ruiLs especial ly on tn..: lips. 

Bits of pure c ultur es of Phytolildhvra GtCCa e were p la nted in pe t ri 

dishes containi ng P D A. tre ted \ it h 100, 150, 200., 300 <nd 500 p pm of 

nic kel chloride. Th e cun trl.l Is were kept on pu n: P D A m edi um. N u inh i
bition of gr owth of the fungus was n o tic t: d in any of th e dislles treated Wilh 
the chem ica 1. 

Subst:qu n lly, fres hly i nrc l~led frui ts , fift ee n in Jl umber fl)f each trea t
men l were sp rayed in t he la bora tory Wlt l! l il e a a ve concen tr atiuns of the 
ch emica l. Here again no inhibit ion was no ticod ; a nd th e fun gus deve luped 
o n the fr uit surface as under nor mal c onditi un . The e tr ial s were follo wed 

b y t rials wi th same co ncentrat ion n equal tiLllll ber of fruit as befo re for 
each t reallllt: nt on wh ich the fun gus growth 11 ad d~veloped illto a fe lty while 
mass , .11 his ins tance ag ' in, n o inh ibition o f fungal grow th wa' noticed . 
Fur h' \" (rial a re underway , 

Isolalion of a new fungus on arecunut: 

A fungus was isolated from ihe leaf spot lesions 011 arecanut leaves 
collected a t Sakhigopal, Orissa. T he isolule was sent to the Central Coconut; 
Reseurch Sta tio n, Kayamkulam a nd was ide ntifIed asa species of Tri(.ho de rmo, 
a co m mon secondary invader on t i~sues infected by other f"ungi. 

F lll'theJ; sl lldies on this fungus are underway. 
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F. General: 
A. Farm Msnagement and DevdopllIcm:: 

a) Arecanul gardens: 

i) Bulk garden (1957): This garden was planted in 1957 and covers 
aa area of 2.23 hec tares (5.5 acres)· Main ena[~ce operations such as prote
cting the stems from the afternoon sun by means of arecanut leaf or leaf
sheath tied round the stems, weeding and mulching round the bases of palms 
during su mmer montbs~ irrigating and manuring were carried out as per 
schedule. A rop of Tepltrosia pur/JUTea (Kolinji) was raised in tbe garden 
as gre"'n manure crop. The breach d up embankment on tbe southern side 
was re-built to prevent entry of river water into the garden during floods. 

The secon d crop of the garden was harvested during the year and an 
yield of 2,09,748 fruits was obtained. Tlh~se, on drying and husking, gave 
an yield of 2,815.2 kg. of kernei which fe tched a price of Rs. 8,770.21 nP. 

Out of a to tal number of 3,207 palms in the garden, 2,528 or 78.9 
per cent were in bunches during the year, as against 54.0 per cent during 
the preceding year The average num ber of bu. hes per bearing tree was 4.2' 

ii) Experimental gardens: The experimental gardens consisting of 
spaci g trial, method of layout, NPl( trial etc. were also maintained in 
good condition by giving tim(;ly attention to cultural and manurial 
operation s. 

b) Arecallut Nurseries : 

i) Arecanut Nur sery- 1960- 1962: T his is the sixth nursery of the 
Station. The distri butio n of s ed lings was continued during the year, and 
as on 30 - 6 -1963, 43,706 se lings had been so ld from the nursery including 
8,572 numb~ rs sold in 1962. The perc"ntagc of quali~y seedlings obtained 
from thi ::; nurst:ry to the llumL.::r of seednllts sown worked out to 65.6. The 
cost ..,1" i roduc tiun 0;' seed lings wOlked out to Rs . 0- 16 nP. each. 

ii) Arecaoul' Nur ery- 1961-·1963: A total number of 88,306 sprouts 
were tmnsplanted in the ~econdary nursery. The nursery bed' were mulched 
with green leaf at th e rat...: of 18 ,000 kg. Jxr hectare immediately after 
transplanting. A second. mulching was given in Augu I-S ptember 1962. 
I n addition to the crop of anana raised fo r providing shade.. seeds of 
Crotalaria anagyroides Wt;;r e a lso sown a long the sou hern a Id western bonn· 
daries f the nursery beds dllring November a,1d December 1962. 

http:8,770.21


The nurseries were top-dressed with ni (rogenous fertilizers twice 
duri ng the months of October 1962 and February 1963. The nursery beds 
were irrigated beginiling from midd Ie of November 1962 to end of 
A pril 1963. 

The seedlings in the nursery were sprayed against pests and diseases 
as and when found necessary. The ma~or pest noticed was the mite. 

Distribution of seedlings from this nursery was commenced in April 
1963, and 12,558 seedlings were sold to growers. 

iii) Arecanut Nursery-1962-64: Procurement of seed nuts for this 
nursery from premarked mother·palms was commenced in November 1962. 
A total of 9-1,376 seed nuts were sown in the primary nursery during the 
months beginning frolll November 1962 to end of January 1963. The nuts 
recorded 94.36 percent germination. 

Field wns prepared for transplanting the sprouts, and planting was 
commenced in the second week of June j 963. 

iv) Selection of nother-palms and procurement of seednuts: All the 
1,201 parent palms marked during the earlicr years were checked for their 
performa nce and other characters and 0 nly 993 palms distributed in 
27 private gardens were finally retained. During the year 1,11,516 seed nuts 
were procured from these palms) out of which 99,516 wele sown in the 
Station under bulk as well as experimental nursc:ries, and the rest (12 ,000) 
were sent to the Regional Arecanut Resean;h Station ) Palode. 

(c) crun mallure and cover crops and shrille 11"I:rs: 

C utting of cliricidia maculalft nun!berirlg 1975 were planted in the 
vacant lands for production of green leaf. The cuttings and seedlings 
planted during previolls years are coming up we II. 

Other shade tree plants like ElIcalyptuJ grandis,) crcvillea r<)busta were 
also planted in small numbers. 

Guatem<Jla grass slips numbering 270 were planted for mUltiplication, 

(d) Subsidiar}1 crops 

The coconut palms in the farm were manured as per schedule. The 
seedlings planted on the boundaries of the Station and on the hillocks 
during the previous years are coming up well. From the 233 bearing coconut 
trees, 7,743 rip~ nuts were harvested during the period under report, the 
average per tree working out to 33. 
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The following planti~g of subsidiary crops Was done. 

I. Cashew layers 24 numbers. 
2. Cashew seeds sown in situ. 400 pits. 
3. Pineapple 83 suckers. 
4. Banana variety <Kariba!e' 150 suckers. 

(e) Plant protection work on the Farm: 

There was only stray incidence of mites in the farm and this was 
controlled by spraying wettable sulphur. There was also mild incidence of 
Koleroga' and bud-rot in the main garden in spite of prophylactic Bordeaux 
mixture spray given at proper time. 

All the inflQrescences in this garden were sprayed with 0.5% Bordeaux 
mixture against die-back. Crowns of palms showing symptoms of bud-rot 
were given surgical treatment and were cleaned and drenched with 0.1% 
Ceresan wet or dressed with Bordeaux paste. Inflorescences were also 
sprayed with Endrex against the caterp;llar pest. Copper sulphate and 

time mixture was applied to the plants in the main garden which showed 
symptoms aki n to those of <Band' disease. Bunches in the main garden 

were also sprayed with 0.06% Folidol against snails. Exposed stems of 
palms were protected by tying arecanui leaf-sheath against sun-scorch. 

The inflorescences in spacing trial garden were sprayed with 0.06% 
Folidol against snails and 0.125% Endrex against the new caterpillar pest. 
Folidol and Metasystox ( latter at 0.1 %) were sprayed in the NPK experi
mental garden against scales. 

J) Permanent improvements: 

Field Laboratol}': Plastering and flooring the building were comple

ted during the year. 

Major constructions: The construction of Laboraton-curn-Adminis
trative building, Guest House and quarters under the charge of the Central 
Public Works Departn;ent made satisfactory progress during the period. 

The approach road connecting the Station with the Vittal-Puttur 
highway was formed and ll1acadamised. 

Power supply to the Station: The electrical mokr8 with pumpset 
installed in the Station were commissioned for work on r-1l-1962. 
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CleariTlg and ierfacing: An area of 1.5 ha. was cleared of jungle 
growths and terraced for accommodating the experiment on "the effect of 
planting banana in arecanut gardens on palm performance." 

B. Extension work: 

i) Exhibition: The Station participated in a number of exhibitions 
organised by the N. E. S. and other State Organisations at Neralakatte, 
Manjeshwar, Adyanadka.. Manchi and Cl.ippar. 

ii) Advisory work: The Officers and staff of the Station were in 
intimate touch with the arecanut growers with a view to get to know their 
problems and to suggest or find solutions for these. They visited a large 
number of gardens not only in the South Kanara District, but also in the 
neighbouring districts of North Kanara, Chickmagalur, Shimoga and Coorg 
of Mysore State and Cannanorc and Kozhikode of Kerala Stale at the 
request of the growers to give them advice on the laying out of new gardens 
rejuvenation of old gardens, raising of nurseries, planting, manuring and 
plant protection practices. 

The number of enquiries received from areca nut growers and State 
Departments as regards improved methods of cultivation of arecanut and on 
plant protection practices in areca nut were on the increase and these were 
attended to promptly. 

A large number of arecanut gi<)WerS, oftlcials and non-officials who 
visited the Station during the year were taken round the farm and the 
various items of work in progress were explained to them. 

iii) Training: Shri S. K. Roy, Assistant Horticulturist, Tripura 
State was given training on different aspects of arecanut cultivation for 
a.bout a fortnight. 

C. Miscellaneous: 

i) Library: During the period under report ~I books and 115 
periodicals were added to the library. 

ii) Lahorat()ryequipment: Two more microscopes and one anemo
meter were purchased for the laboratory during the year. 

iii) Publications: The following scientific papers were written and 
sent for publication during the year under report. 
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1. Additions to tlie list of abnormalities in arecanut. 

2. Increasing fruit-set in arecamlt by spray method of pollination. 

Besides, the Central Arecanut Research Station contributed material 
for the 'Questions and Answers' and "Technical News Item" sections of the 
Arecanut Journal. Reports of the progress of work at the Station were 
published in the quarterly journlll "Agricultural Research" issued by the 
Indian Council of Agricultural R'~seJrch, New Delhi. 

Some of the pamphlets on different aspects of arecanut cultivation 
published earlier by the Indian Central Arecanllt Committee were revised 
to bring them in lin e with the latest findings. Three new pamphlets, namely. 
on'Anabe' disease, 'Ba nd' disease and ' root grub pest' were written up. 

iv) Arecanut d'ier: The Mechanical drier fabrica1ed by tne Senior 
Scientific Officer, Arecanut Technology Unit, Central Food Technological 
Research Institute, Mysore was installed at the Station for trial. The drier 
was found to be qllite use"ul , particularly for drying the off-season crops 
harvested during the monsoon months. The working of the drier was very 
much aprr~ciated by the growers. 

v) Tours: The Arecanut Specialist inspected the site proposed for 
the Regional Arecanut Research Station at Sakhigopal, Orissa State in July 
1962. He also inspected all the five Regional Arecanut Research Stations 
under ihe Indian Central Arecanut Committee as well as the grant-in-aid 
Arecanut Research Station at Thirthahalli. He examined the working of 
the grant-in-aid schemes for the investigation of'Hidimundige', New Yellow 
leaf Disease and cAnabe' of arccanut at the College of Agriculture at Banga
10ie. Iu addition , he inspected the areL:anut nurseries at Periakulam, Kallar 
and Thimmapuram of Madras State and suggested methods for impr.:)Ving 
the quality and output of stock from the nurseries. 

The Agronomist Rnd othf'r members of technical staff also undertook 
tours for spot-inspection and nuvisory work. 

vi} VisitOH: Among theimp.ortant visitors to the Station were, 
Shri Anandashram swamiji of Chitrapuf Mutt, Shri Sankaracharya of Dwa
rakapeeth, Shri A. Bhima Bhat, Vice-President, Indian Central Arecanut 
Committee and m<! mbers of the Fi na nce and Executive Committee of the 
Indian Central arecallut Lommittee, Shri O. D. Garg, Secretary, I. C A. C. 
and Sri S. G . !\iyadurui, Deputy Chief Development Offi ·xr, Indian Cent
ral Spi ces and ' Cashewflut Commitlee, Ernakulum. 



72 


vii) Administration: Shri M. Mohan Rao, Arecanut Speoialist conti 
nued to be in-charge of the Station during the year. 

Shri K. Shama Bhat, Farm Superintendent continued to officiate 
as Agronomist of the Station till 1-6-1963. Shri K. V. Ahamed Bavappa, 
Agronomist of the Station rejoined duty after the expiry of the study leave 
on 1-6-1 91l3 afternoon relieving Sori K. Shul1la Bhat. 

S!ui K. S. Nagaraja Rao, Pathology Assi~tant was transfened to 
Palode as Research Officer and took charge or the Regional Arecanllf. 
Research Station in early March 1963. 

Shri N. K. Srinivasa Mool'thy, Accountant of the Indian Central 
Arecanut Committee joined duty as Assistant Administrative Officer at th ~ 
Station on 22-5-1963. 

Kumari M. Lec!a, Technical Assistant of the Indian Central Arecanut 
COHlmittee on transfer to tois Station joined duty as Botany A;sistant 
on 15--4-1963. 

Remarks of Scientific Committee on the previous report and action 
taken thereon. 

Remarks 	 Action taken: 

1. 	 The effect of slIb-surface drainage Provision has been made in th e 
provided by tile drains, on the Technical Programme of 1963-'64 
performance of arecanut palm to layout an experiment for study
and the feasibility of adopting ing tbe elIect of sub-surface drai
sprinkler irrigation system in nage. feasibility of adoptingspri
areca nut should be examined. nkler irrigation is being examined. 

2. 	 The names of treatment should TLe names of the treatments have 
be given in the Tables instead of been given in the present report. 
denoting them by notations as 

had been done in tile report. 


3. 	 The study of epidemology may A meteorological observatory is 
be taken up so that the spraying being set up and the data collected 
operations might be made on will be correlated with disease 

scie 11 titlc basis t 
disease inciden( 

4. 	 Some more g 
substances such 
should be tried t 
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scientitic basis through forecasti ng 
disease incidence. 

4. 	 Some more growth regulating 
substances sucb as IAA, IBA etc. 
should be tried to increase fruit set. 

incidence. Besides, production and 
release of Phytophthora spores in 
rela tio n to climatic factors are 
proposed to be studied. 

Hormones such ~as IAA, IBA etc. 
will be tried to increase the 
fruit-set. 

Sdj

(M. MOHAN RAO) 

Arecanut Specialist. 



G. Central Arecanut Research StaHon, Vittal. Technical Programme for 1963-·'64. 

Item No. Year of 
in the N f h . commence Work proposed to be done 

Technical • arne 0 t e expenment Work done so farment & during the year 
Programme completion 

-- -- ..- -_.--
(1) (2) (3) (4) 

BOTANY: 

Crop imprm'ement: 

I. Breeding and genetics of Areca. 

1) Introduction and mainte 195'S-'59 
nance of indigenous and To be conti
exotic species and types of nued 
Areca for selection and 
bybridisation. 

2) Survey of arecanut gardens do 
to select superior types and 
assessing genetic varia tion. 

A total of eight indige
nous types and 29 exotic 
species and types have so 
far been introduced and 
arc under observation. 

A preliminary survey was 
undertaken at IS centres 
in the States of Kerala, 
Mysore and Bombay and 
64 types based on the 
length and breadth of the 
fruits were selected. 

\5) 

-l ..;:. 

Further collections will be 
made. Survey of the Anda~ 
man & Nicobar Islands also 
is contemplated. A ,'eca 
langloisiana a species recen~ 
tly reported from Celebes 
will also be collected. 

After the sampling teehnique 
is worked out, detailed sur
vey will be taken up i n tbf: 
important tracts. 

(1) (2) ( 3) (4) (5) 

3) Floral biology oi Areca. 

a), b) Study of the range of vari- 1960-'61 Study was started on 200 The observations will be 
.£J ~~•• __~_._-,,-,:-- -- £_ - --- r • 



(I) 	 (2) 

3) Floral biology of Areca. 

a), b) 	 Study of the range of vari
ation in flowering from 
tree to tree including 
month-wise variation in 
flowering in the same 
garden. 

c) 	 The frequency distribution 
of number of palms flower
ing per week during all the 
weeks. The phenomenon 
of early flowering etc. to 
be correia ted wi th fruit 
production. 

d) 	 Floral initiation. 

(3) 

J960-'61 

To be conti

nued for five 


years 


1961-'62 

To be conti

nued for five 


years 


1960-'61 

To be conti

nued for five 


years 


(4) 

Study was started on 200 
progenies of ten mother 
palms and the observa
tions made during '62-'63 
show that the largest 
number of trees produced 
inflorescences ranging 
from four to nine and 
that the maximum per
centage of spadices were 
produced between Janu
ary and April. 

The daily flowering of 
the palms in the bulk 
garden of the Station (8 
year old) has been r"cor
ded: Yield data also have 
been recorded. 

(5) 

The observations will be 

continued. 


-..l 
V. 

Study of production of 
new inflorescences in res. · 
pect of each palm wil! be 
continued. The data will 
be cla'isified and correla
tions worked out with yield. 
Classification of data and 
correlation study will be 
taken up. 

The da ta on leaf production 
and fall will be studied so 
as to find out the interval 
between sucessive leaf pro. 
duction) and leaf falls. 
Collection of inflorescence, 



----_----------~--------------~------~~ 

ll) (2) (3) 

e) Study of pollen_ 1960-'61 
To be conti

nued for three 
yean. 

4) 

a) 

Hybridization and selec
tion: 

S tandardisa tion of crossin g 
technique. 

1,,58-'59 
To be conti
nued for five 

years 

(4) (5) 
-------------_._

Germination percentage 
of pollen grains (South 
Kanara type) ranged 
from 10.8 to 43.9. the 
highest percentage recor
ded being in May and 
the least in July. Storage 
studies with pollen sh
owed that it can be stored 
up to 21 days without 
appreciable loss of viabi
lity. 

Of the different materiuls 
tried for use as pollina
tion bags, trayophane 
paper was found to be 
good but for the limita
tion that large bags made 
of this gets tem off in 
heavy winds. Spraying 

at different stages of growth 
will be taken up to study 
the development of spadix 
and the effect of age and 
season on the production of 
female flowers. 

The study will be repeated 
and extended to exotic 
types and species. Morpho
logy of pollen of differen: 
ecotypes aI1d species will be 
studied. 

-) 
0-. 

Other gauges of tryophane 
will be tried. The spraying 
method of pollination wil.l 
be tested. 

(1) (2) (3) (4) (5) 

pollen sllspended in ;;uc" 
rose solution (0 .5%) was 
found to be an etrectiv~ 

I 



heavy winds. Spraying 

(1) (2) (3) 

b) Production of inbred lines 
of uistinct types. 

c) Hybridization between dis
tinct types and selected 
palms to combine high 
yield and regular bearing, 
alH.l :;t udy of progenies. 

d) 
. 

Hybridization 
exotic and 
types. 

b et Wee n 
indigenous 

5) Preliminary studies 00 pro
geny behaviour of mother 
palms. 

1960-'61 
To be 

continued 

do 


1962-'63 

To be conti 


nued 


1960-'61 

To b6 conti 

mled 


(4) 

pollen suspended in suc~ 
rose solution (0.5%) was 
found to be an effec t ive 
and easy method of jJol~ 
lination . 

T wo inflorescences in 
each ef the two palms in 
the local type a nd a n um
ber of flo wers io the four 
exotic types were selfcd. 

Crosses were effected in 
two sets of fo ur selected 
pa ims of the South Kan
" ra type. Reciprocal 
dilTcre l Jce~ were nl)tcd in 
regard to the set of nuts. 

Crosses i11a de bet ween 
the four exoli:: palms and 
len oa!ms of the local 
type ' showed incompa ti
bility to varying extent. 

DjfTe..~n t vegetative a nd 
fruit characters in respect 
of 200 progenies of t~n 
mo ther pa h \1S al'o bcda! 
recl1rd"il . 

(5) 

Selfing will be repeated 0 
two distinct local lypes and 
fo ul' exotics. Open polli 
nated nuts will a lso be 
collected, The progenies 
will be com pared. 

The crosses wi ll be repeated 
for confir ma tion. Work on. :j
hybr idisation between dis
tinc t types will be also ini
tIated 50 as to get d~sjrable 
combinations in both the. 
~ets. 

Crosses wi ll be repeated for 
cun nI mal i(ln. $eecln uts ob
tamed from the previous 
crosses will be so\\'n for 
raising seedl ings. 

The observa tions will ~e 
contin ued in respect of all 
the prosenic. of a few 
motll.r }' 9. ~m8 . ChQu.ber~ , 

.:. l!i . .b,...i~e 8. 



----- ------
(I) 	 (2) (3 ) (4) 	 (5) 

- --.---

colour uf nut, number of' 
nms per bunch, number of 
bunches per tree etc. will be 
studied in the mother 
pa lms as well a~ i'1 pro·· 
genies . Progeny study will 
be extended to a few out~ 
standing ones of the present 
progenies selected from 
each mother palms. Pro· 
genies will be studied on an 
appropriate design. 

6) Effect of selection of seed 1963-'64 Time of starting germina
nu ts on .~ermination and To be conti tion and lOta I germ ina tion 
future performance. nued 	 ~percentage in respect of 

four types of seeds (a) colle·· 
eted from bulk Iilarvest" 
(b) selected fC0m the bulk, 
(c) unselected from marked 
out mother palms will be 
studied.

II. 	 Root Studies 

a) i) Root studies at different 
 1962~'63 	 The sprcad and penctration 

ages and under different To be conti. of roots will be studied on 
soil i:onditions in adult nued for five palms raised in situ as weB 
palms. 	 years 8S transplanted ones. 

ii) Root studies in seedlings ]963-'64 Spread and penetra~ol1 of 
at different ages. To be contio roots will be studied in the 

..nee for '''r.e. ..etinga of primait' n. 
years 	 secondary Darseries. 

-
(1) (2) (3) 

--
(4) 
-  ---- 

(5) 

b) Root studies in 
showing syptoms 
to "Band" 

plantil 
similar 

1963-'64 
To be .onti~ 
nued for five 

years 

The development and sp· 
read of roots will be studied 
both in the 'Band' affected 
plants and in the normal 



y.ars 	 lleC.I1I'ary !l 

-,---..--:'-----------------"- -_.- ._----
(1) (2) (3) (4) 	 (5) 

b) 	 Root studies in planti 1963-'64 The development and spa
showing syptoms similar To be .onti. "read of roots will be studied 
to "Band" 	 nued for five both in the <Band' affected 

years plants and in the normal 
ones. 

OJ. Anatomical Studies: 

a). 	 Structure and development 1962-'63 Structure and development
of fruit in Arecanut gro To be conti  of fruit of the local type 
wing under high and low nued for five will be taken up during the 
altitudes. 	 years year. 

b) 	 Study of the structure of 1962·'63 The a natomy of the roots 
roots in diseased and To be conti. of diseased plants will " be 
bealthy plan ts. nued for five studied and compared with \2t 

years that of the normal. 

c) 	 Study of the anatomy of 1963-'64 Sampling hchnique for the 
the leaf of the different To be conti  collection of leaf will be 
ocotypes. 	 nued for five standardised with the local 

years ecotype. 
IV. 	 Cytological Studies: 


a) Standardisation of cytolo 1963-'64 
 Tcch niQ;';cs for preparing
gical techniques. 1965·'66 PMC smears as well as root 

tip squashes will be stan. 
dardised. 

b) Study of meiosis in diffe· 1963-'64 Study of meiosis in South 
·rent ecotypes of arecanut. 1965-'66 Kanara ccotype will be 

taken up. 



_ _ _ _ _ _

- - -

(l) (2) :J') 

v 

-) 

1) 

Karyolilorphological studo 
ies in differen t type:> and 
species of areca. 

Physiological Studies: 
Stmjl ·'s o n fruit setting and 
sheo ll lflg. 

2) 

a) 

Inducing mutatious In 
a reca nut 
By ' n adiation of seednutf> 
(Thermal and Pile neut· 
rons, X-rays and Gamma 
rays). 

(b) By chemicals 
etc.) 

(Colchicine 

1963-'64 

'1'0 b~ conti 


nued 


1959- '60 

To be conti· 

Dued for five 


yeaTs 


1960-'61 

'fo be conti 


nued 


1961·'62 

To be conti· 


nued 


(4) 

SpraYWI[! the inflorescen
ces with pollen held in 
suspension in 0 .5% sucro
se so.lution was found to 
increase the fruit set. 
Effect of certain growth 
regula tors was being stu 
died., 

98 st:cdhngs obtained 
from the seed nuts treated 
with norma l neutro n have 
been plan led in the main 
field . Sprouts were also 
subjected to X-ray irra
d:ation and seven seed
lings obtained. 

73 .,t;edlings obtained 
from 320 sprouts treated 
with Colchicine are in the 
nursery. Ten seedlings 
showing formative effects 
were found to have larger 

(5) 

Karyomorphology of nle 
two species A. cOt ~c1lU and 
A. triandra will be studied. 

Trials on spraying susp
ended pollen whicb have 
been done only for one 
season will be repeated. 
New growth regwlators will 
be tried . 

~ 

IrradiaLi on of sprou (s with 
X-rays will be repeated. 
Observations on the seed
lings already planted out 
will be continued . 

The seedlings will be trans
planted to the main-field. 
StomataI and all studies will 
be continued. A fresh batch 
of sprouts will be subjected 
to bolchine treatment. 

Wr -------------- 

(!) (3) (4) (i) 
.._.__.... _-

stomata and cells. One Observations on the last 
more batch of 544sprouts batch will be continued. 
have been treated with 
different concentrations 
_t" £:.!..,.. '-.... t.. ! ""';~ 

1 



--- - - -

~--.----- - -- - ---

______~H'____ ~----------------~------------------------------------------------
It (~ (3) (4) 	 (S) 

c) 	 By tbeuse of irradiated 
pollen in pollination. 

3) 	 Effect of plant l"egulatot'S 
on growth. 

04) Role Of micro-nutrients ;n 
_- arecanut. 

1963-'64 

To be conti

llued 


1961-'62 

To be con ti
l1ued for five 


!lears 


1961-'62 

'1'0 be conti
.1ued for five 


years 


stomata and celli. One 
more batch of 544sprouts 
have been treated with 
differen t concentrations 
of Colchicine. 

Studles on effect of MH 
on seedlings and inflores
cences were taken up. 

Foliar spraying trials 
done with certain micro
nutrients in 1961- 62 had 
given indications on tol 
erance limit , 

Observations 00 ~he last 
batch will be contInued. 

Using X-raY irradiation 
the lethal dose for areca nut 
pollen will be determined. 
L~ter) po\len irradiated 
wIth different doses of 

00X-rays will be used in pol- lination. 

The effect -of the giberel
lie acid on development of 
fruits will be studIed. 

The tolen.nee limits of both 
spray apnliclltion as well as 
soil applica tion of different 
micro-nutJientS wi!: be stu
d ied on five to six year-old 
bearing pahns. 



(0 	 (2) 
-------:---"-'--

AGRONOMY: 
YI. A. 	 Standardizatioa of DW'Ser), 

practices: 

I) 	 Criteria for $eednut selec
tion: 


a) Concluded· 

b) do 

c) 	 To determine the fre

quency of occurrence of 
nuts possessing different 
floating habits and factors 
influencing such habits. 

d) Concluded. 


2) Sowing experiments: 


8) Concluded. 

b) do 


c) do 

.c1) do 

e) 	 Effect of different inten
sities of shade in seed bed 
and secondary nursety beds 

, on growth performance of 
seedlingi. 

".r· 

1959·'60 
1963-'64 

1962- 63 
1964-'65 

(4) 

Studies made s') far have 
not shown iignificant 
difference either as rega
rds germina tion or as rec 

gards quality of seedlings 
obtained i:a respect of the 
three types of nuts. 

Seedlings in the primary 
nursery were given three 
intensities of shade indu
ding control and they 
have been transplanted 

(5) 

Sowing trials will be discon
tiNued. Study on the fre
quency distribution of the 
nuts of different floating 
habits as well as factors ~ 
influenci.ng the same will 
be repeated. 

The experiment will be 
repeated and obset'vations 
on the previow experiments 
continued. 

(1) (2) (3) (4) (5) 
-  -  ---  - 

to the secondary nursery 
with 9 treatments i. e. 
each treatment having 
~~~. 8ive. _J:be same set 

http:influenci.ng


--

..,' 

(1) 	 (2) 

f) and g) Concluded, 

b) 	 Determination of opti
mum age of transplaJ!lt
ing seed Iings-cl~m.sowiog 
in situ vs, transplanting 
of single, doubie and 
triple ti"ansplanted seed
lings. 

3) 	 Concluded. 

4) 	 Stanoordization of method 
of packing seedlinas. 

(3) 

1958-'59 

To be conti


nued 


1900-"1 
1963-'64 

(4) 

to the secondary nursery 
with 9 treatments i. e. 
each treatment having 
beeD giveJI the same set 
of 3 intensities of shade. 

Direct sowing of nuts in 
the field and transplant
ing of one-year .old seed
lings have been done. 
Transplanting of seed
lings relating to treat
ments 6, 7 and 8 was aJso 
b~n done in lhenursery. 

During the iirst year of 
trial planting seedlings 
, days after their removal 
gave significantly higher 
eiitabhBt1ment. Packing 
in alkathene wag fonnd 
to be superior to the rei.t. 
Trle fe'lIlts of the secood 
year trial did not show 
.,.ch di'ft"eleJI.. htt,,,"_ 
the treA' . ..te. 

(5) 

Tra06pluting of seedlings 
in treatments 3 and 6 to 
the mainfield will be done. 
Seedlings in treatment Nos. 
7 and 8 will be transplan ted 

' in tbe nursery. 00 w 

The experiment will be 
repeated for conirmation , 



__ __ 

0) (2) 

VI. B. Lultural Experiments 
a) 1) Determination of opti

mum spacing intbe main-
field. 

2) Effect of depth of trans
planting seedlings-cum-in
tervals of irrigation on 
growth and yield. 

3) Effect of different methods 
of intercultivations on the 
productivity of palms. 

4) Study of'intercropa in are
canut gardens. 

.5) Comparative studies of 
different green manuro and 
,"over crope for areHn.t 
gardeD. 

(3) (4) 

1958-'59 

To be conti-


Dued 


1963-'64 

To be conti 


nued 


]963·'64 
To be conti· 

nued 
1960-'61 

To be conti
nl:led 

1960-'61 

To be conti. 


.tieti 

Data on the incidence of 
sunscorching, morpholo
gical features of the plav 

nts sueh as girth, inter
nodel distance, n,urnber 
of leaves, production of 
spadices etc. as intluen
ced by different spacing 
were recorded. 

Earlier trials laid oat in 
the existing bylk garden 
of the station did Dot 
give a satisfactory esta
blishment of the different 
crops due to water-log
ging that occurred on a 
few occasions . 

do 

(5) 

The observations will be 
continued. The data ga
thered so far will be sub
jected to statistical analysis. 

'l 
Planting of bulk garden 
for the trial will be ta ken 
up. 

do 

do 

(1) (2) (3) (4) (5) 

6) Postponed 

7) Effect of growing banana 
ill arecanut gardens for dif.. 
ferenLdutations. 

1962· '63 
To be conti.. 

nued 

The field has been level" 
led and kept ready f(), 
taking~JLQlanting . 

'The planting of both are~ 
canut and banana will be 
lake n up during the year. 



(1) (2) (3) (4) (5) 

6) P ostponed 

7) Effect of growing banana 
in areca nut gardens for dif
ferent durations. 

1962-'63 
To be conti

nued 

The field has be.~n level
led and kept readyf0r 
taking up planting. 

The planti ng of both are
canut and banana will b..:: 
taken up during the year. 

8) Relative performance in 
the mainfield of plants of 
different ages at the time 
of planting and of single, 
double and triple trans
planting of theabove ages. 

1962-'63 
To be conti

nued 

The nursery stage will be 
taken up duril1g the year · 

9) Drajna~e experiments 
areC3nut gardens. 

in 1963-'64 
To be conti

nued 
a 

10) Mixed g(l rden of coconut 
and areca nut 

1962-'63 
To be conti

nued 

The coconut seedlings 
be plantc:d. 

will 

11) Re]al lve performance of 
seed wlgs obtained from 
different b~nches and 
different positions in the 
bun ch ot mother pal m'> of 
differen t ages. 

1962-'03 
To be conti

llued 

The seed lings have beer; 
transplanted to the main 
field. 

Observations on growth 
behaviour of the seedling:: 
under difft:rent treatm!~~ h 
wl11 be made. 

12) Stud ies on the perfor
manc e of nuts gathered a t 
(iiffer l' nt si ages of maturity 
for see d JHJT,Doses. 

1962-'63 
To be conti

nued 

The seedlings ralsed tmw 
seednuts of different rna· 
turity have been planted 
in the mainteJd. 

do 



-----------------------

(1) (2) (3) (4) (5) 
- - --- - ----------- --_... -_ .. -. ----. 

VI. C. 
1) 
2) 

3) 

4) 

5) 

') 

M :murial experiments: 

Concluded 

Detamin 't.ol1 of opti. 

mum N. P. K req uire
ment& in thl~ m ain field 


Simple Ma nuria l Trials on 

arccanu!. in ryots' gardens. 


Effect 0 1 apriying N }> K 

in organic and inorganic 

forms on palm perfor

mance. 

Rela tive mcrit~ of dh'TcrcDl 

nitrogenous ferti lizers. 


Study of exhaustio n of 

pla n t nutrients by adult 

bearing palms. 


196 1· '62 

To be conti-


DUed 


1960·'61 
1965-'66 

1962-'63 
To be 

continued 

1962·'G3 
To be 

continued 
1963-'64 
To be 

continued 

The experiment ;va!> Lad 
out in 1961-62. The di 
fferent manures as per 
shedu le are being applied 
every year and growth 
mrasure me ntc; ," fie~(l.. 
lir gs recorded. 
Th c different manures 
Were a pplied and yield 
da ta recorded. Morpho
logica I observatiom: on 
the pa lms have also bee 
made. 

T h-.: Jpplicat i"" of man ures 
and recorJ ing of morpho· 
logical da la \V iii be conti· 

tied. 

ThL applica tion of manures 

and rccor<.ling of yield and 

morpho logical data will be 

continued . 


OIl e . 

Application of mallure~ 
will be done in September 
1963 in the slanding garden 
of Ibe Station . 
The nurl>t' ry stock required 
for pianLi ng the txperiment 
will be raised. 
Wi ll be taken up in the 
permanent manurial experi
mental plot laid out at the 
Stat ion when the Chemi
stry Wing of the Station 
starts functioning. Soil and 
plant materials will b@ 
taken and analysed. 

(1) (2) (3) (4) (5) 

fl. D; 
l) 

Miscellaneous: 
Uniformity trials- Colle
ction of yield data of palms. 

1958-'59 
1967-'68 

ield data as well as other 
morphologica l characters 
of 570 bearing palms are 
being gathered for deter
~g the optimum plot 

The reco rding of the 
will be continued, 

data 



---
(1) (2) (3) 

n. D. 
t) 

Mi!lcellaneous: 
Uniformity trials-Colle
ction of yield data of palms. 

3) Project to find out the 
weight ratio of the raw and 
processed arecanuts and 
cost of processing nuts. 

4) 
!» • S) 

a) 

Concluded. 
Harvesting trials: 
Season-wise varia tion 
quality of produc~. 

in 

b) Quality of produce as in
fluenced by degre~ of 
mat uri ty. 

... 2) 

" 

PESTS & DISEASES: 
Trial with different fungi
cides and insecticides to 
.find out effective cono 

tro! measures for a U disea
ses and pests.. 

1958-'59 
1967-'68 

196 1·'62 
1963-'64 

1963-' 64 
1965-'66 

1963-'64 
1965-'66 

(4) (5) 

. ield data as well as other 
morphological characters 
of 570 bearing palms are 
being gathered for deter-
IDiniug the optimum plot 
size fo r arecanut. 
The projects were condu
cted in two centres to 
find out the ratio between 
fresh areca nuts and the 
final product'. 

The recording of the data 
will be continued. 

The collection of data will 
be dne for one more year . 

~ Nuts collected in different 
months will be cured sepa
rate ly and the quali ty 
assessed in the market. 
Nuts of di fferent maturity 
as judged floom the change 
in colour of fru it will be 
collected and the qua )jty 
of cured Duts eva luated io 
the ma rket . 



------~-.--~
(1 ) 	 (~) 

Control of mites, 

~ ) 	 Control of white: grub, 

3) 	 Trials on the control of 
"Koleroga' or <MahaU' 
with and without adhesivei. 

~: 	 Trials to inve~tigate causes 
and methods of control of 
button sheddin,. and 
tender nut fall 

(3) 	 (4) 

1959-' 60 
[963-'64 

1959-'60 
1963-'64 

1959-'60 
1964-'65 

1959-'60 
1.964-'65 

It was ob"ervcd t ha , sp
rayapplicatioilsof chloro
cide-Malathion liquid and 
Akar-338 effectively con
trolled the incidence as 
well as re-establish ment 
of mites. 

Field trials laid out sho
wed that <Intox 8' Uquid 
based (In ch10rdane a od 
Heptachlor were eff
ective in controWng the 
pest. 

Trials with different cap
per oxychlorides showed 
that there was copper in
jury on the nuts to vary
ing extent. Nuts sprayed 
with Bordeaux mixture 
was free from injury. Due 
to lack of ;,ncidence of 
Mahali the efficacy of 
the chemicals could not 
be evaluated. 

The shednuts were invari
ably found to be affect
ed by Gleosporium ''P. and 
Diploidia "p . Insect 

(5) 

The trial wi th the five 
miticides wi ll be repeated 
for confirming the previous 
findings. 

The trial wlll be repeated 
for confirming the results. 

00 
00 

The trial will be re{)eated 
duri ng the year . I n addition, 
Nickel Chloride. an cradi
cant fungicide will 1.!iso be 
tried. 

The study willlbe continued 
to find out the insect asso
ciation with the tendernut 
fall and effectlve control 

--,---._, 	 --, -------«----
~:l) (2) (3) (4) 	 1..5) 

damage by way of a pune:- measures for controlling 
ture was also noticed on the same as well as the 
some of the fallen nuts fungi and baoteria. 
and from the kernel of 



-(1)-' .-. ----(2)-···- ,·- .. 	 -----,
(3) 

5') 	 Control of yellow leaf apot 1959· '60 
of arecanut. 1964-'65 

6:) 	 Postponed. 

1, 	 Study of collar-rot of Reed. 1960-'61 
lings and influence of ioil 1965·'66 
micro-organiims. 

8) 	 Studies ;n the control of 1960..-61 
sun scorching of ..tern 0 1663-'64• : 

- 0 

(of} 

damage by way ofa punc
ture was also noticed on 
some of the fallen nuts 
and from the kernel of 
these nuts a fungus and 
a bacterium have been 
isolated: 

The fungus CLlrvataiia sp. 
was found to be associa· 
ted with the yellow spot 
in arecanut seedlings. 
Preliminary trials on con
trolling the fungus sho
wed that Ziram, M C 0 
and M COS were effec
tive. 

The trial could not be ini
tiated since the post of 
Pathology Asst.. was vac
ant. 

In order to preven t sun
,scorching, . protectIon of 
the exposed arecanut 
stems was done with pre
parationi iuch ,u Califor· 
nia lime wash , Chnuba
ttia paste et.c. 

\5\
J 

measures for controlling 
the same as ~ell as the 
fungi and bacteria. 

The trials have to be repea
ted for confirmation. 

= 

The causative organism for 
the malady will be found 
out and effective control 
measures tried. 

The efficacy of these prepa
ratio.ns in preventing suo
scorching is being evalu
ated. 

http:ratio.ns


__ _ _ _ _ _ ____ _

- --- -------- -

- - --- ---

(4) (5)el) 

!J) 

(0) 

I I) 

12) 

l3) 

14) 

(:!) 

Postponed. 

Concluded. 

Studies on the retention of 
cOPl'er fungicides on spra
yed fruits. 

Susceptibility of arecanut 
to <Koleroga' at different 
stages of maturity. (deve
lopment.) 

Observations on explora
tory domonstration plots 
where package treatments 
are laid out. 

Studies of organisms (other 
than Phytophthora) that 
cause rotting of fruits and 
impair keeping quality. 

(3) 

1961-'62 
1964..'65 

1961-'62 
1964-'65 

196J-'62 
1964··'65 

1962-'63 
1965-'66 

Inoculation trials done 
on sprayed nuts at inter
vals showed that: there is 
progressive increase in 
the percentage of nuts 
catching infection as the 
period since collection 
advances. 

Observations made so far 
have shown that there is 
a decrease in the sucepti
bility of nuts to fungal 
infer:tion with increasing 
maturity. . 

Micro and macro-nut
rienls have been applied 
in one set of <package 
plan ' trials for two years. 

Spraying the arecanuts 
wi th Blitox at the time 
of flower opening . WaS 

found to give a very low 
fate ofinfection offl'~l its. 

The trial will be repeated, 

The trial will be repeated 
for confirmation. Besides, 8 
inoculation of nuts of diffe
ent stages of maturity will 
be done on the jitanding 
trees(under field conditions) 

The application of the 
manures will be continued 
and observations on the 
improvement of palms 
recorded . 

The trial will be repeated 
with different fungkides. 

. 

(I) (2) (3) (4) (5) 

15) Combined with item (II). 


16) Study of palms showing 1960..'61 ObservatIOns made in the 
 Response of these seedlings 
..._~ . 1.___... _ __ _ ....! _ ...____".._ 1.!~sYmptoms simiJar..to..mand~' J 969_'-70 n ur~A-rv--"--~ h OU1~d.-..t bo.f t b Crt



(1) (2) 


15) 	 Combined with item (11). 

16) 	 Study of palms showing 
symptoms simi lar to 'Band' 
in the primary and secon
dary nursery and their 
behaviour in the main 
field. 

17) 	 Other problems evoked in 
the course of studies. 

(3) (4) 	 (5) 

1960-'61 
1969-'70 

Observations made in the 
nursery showed that the 
mean height, girth and 
number of leaves ofseed
lings showing 'Band ' like 
symptoms are signiiic
antly lesf> than those of 
the normal ones. 

Response of these seedlings 
to the application of 
different micro and marco
nutrien ts will be tried. 
Attempts wil l a lso be made 
to induce symptoms of 
'Band' in the field b) 
subjecti ng the trees;to water 
logging and such other un 
favoura ble conditions. 
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H. APPENDlX I 


Rainfall •~nd Temperature Data 1!162-~63 


No. of Average no Rainfall Average 
rainy of rainy rainfall Average tempera-

Month days days during in m.m. during the ture °C. 
1962 63 the last five last five 1962-63 

years 1962-'63 years 
------..----- .----~-----.- --~ -. - ---._---- , 

Max: Min: 
July 31 29.8 1262.7 1435.10 27.1i 20.4; 

.'\ugu:r~ 2,"j 27.2 1201.9 877.26 27.88 :21.n 

September 21 20.4 507.6 499.34 27.08 21.81 

October 24 13.8 489.5 250.1 8 30.66 23.31 

November 4 4.5 19.0 95.98 29.80 21.18 

December 4 0.6 65.1 20.66 30.33 20.~ 

January 34.98 18.S4 

February 31.6& 18.08 

March 0.2 5.1 3.40 35.77 22.1~ 

April 7 3.2 53.5 27.60 3!!.43 22.10 

May 10 13.U 16] .0 361.52 34.59 22." 

June 27 23 .4 693.Y 994.86 29.51 21.&0 

Total 156 136.1 4459.~ 4565.90 

Months 
1962-'63 

July 

August 

September 

October 

November 

December 

January 

February 

March 

April 

May 

June 

Total 

Mean 



- --

Months 
1962-'63 

July 

August 

September 

October 

N ovember 

Dec mber 

January 

Febru ry 

March 

Apri] 

May 

Junc 

Total 

!J3 

APPENDIX n 

TABLE I 


' iability durillg dilfer4lnt monl.bs of 1962- '63 


Concent ation of SOllre~ So uttOn 

Germinatio~rcentag__ _ TOla1e 

0.5 1.0 20 5.0 

13.5 6 11.9 t 1.9 43.1 

36.4 6.0 14.9 13.2 70.5 

14.9 ]2.3 8.4 J5.0 50.6 

36.6 17.3 15.1 8.3 77.3 

18.8 12.1 13.l 10.7 51.7 

16.7 12.1 13.6 2004 628 

20.6 20.4 11 9 28.7 816 

33.3 21.0 24.7 26.5 106.0 

21.2 31.4 22.2 27. ( 101.9 

36.2 30.1 38.1 33.9 J38.3 

52.4 38.7 47.2 37 .• 175.6 

14.6 27.5 23.2 20.8 86. 1 
- .- 

312.9 234.5 244.3 253.8 I04~.5 

Mean 26.07 19.5 20.36 21.15 87. 12 

Man 

10.8 

17.6 

12.7 

19.3 

12.9 

15.7 

20.4 

26.S 

25.5 

34.6 

-43.9 

21. 5 

261.4 

21.78 
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TABLE n 

Hybridization between distri t types and selected palms to combla. 


higb yield a nd regular bearing and study of proleny 


Female parent Male parent N o· of female No. Set Percentage 
tree number tree No . flowers Set 

pollina ted - - - - .-----  ~-----

2 3 4 5
-

471 594 104 
 24 23.1 


)059 133 46 34.6 

.593 115 42 36.5 


8e1f 129 
 18 13.9 
o pen 168 40 23.8 


'593 594 
 34 6 17.9 

1059 53 20 37.7 

471 53 2 3.8 

elf 
 77 IS 19.5 


open 62 
 31 50.0 


594 1059 35 2 
 5.7 

593 54 8 14.8 

471 5 3 8.6 

self 43 11 25.6 


open 49 22 4<4.9 


1059 594 206 
 32 15.5 
593 102 19 18.6 

47J 8; 15 19.9 

elf 191 75 39.3 


open 196 69 35.2 


1092 1126 52 N il Nil 

80 172 6 3.5 


1886 83 1.2 

self 168 Nil Nil 


open 97 14 14•• 


1126 80 156 10 6 •• 

1092 132 6 4.S 

1886 lIS Nil Nil 


80 


1886 


Hyl 

"emale 
parent Ind~ 
tree No. 
~'---------

471 2 

594 


1059 

!O92 

2)1 
x 


x 


J 


482 

360 


1097 

1098 


80 

1886 


Indonesia 
do 

do 

do 



-- --

!JS 

self 185 10 5.4 
open 131 3 2.3 

110 1126 120 3 2.S 
1092 108 5 4.6 
1386 66 3 4.S 
self 94 1.6 

open 78 25 32.5 

1886 11 26 78 9 ll.S 
80 70 6 8.6 

open 75 21 28.0 

TA LE III 

Hyb!!dizatioD betwec. exotic and indigcnou, types. 

Pemale Percentage set. Male parent. 
parent Indonesia Indonesia Nicobar Andaman Self Opell 
tree No. I 2 --_.... _---

471 27.2 31.9 50.0 18.5 13.9 23.8 
594 2.2 10.0 nil 25.6 44.9 

1059 67.1 55.2 59.3 47.7 39.3 35.2 

J092 12.5 13.8 7.6.6 7.7 nB 14.4 

482 9.0 23.3 27.2 13.5 18.6 
360 6.6 6.8 1.5 20.3 

1097 nil n: j ~ . nil nil nil 
1098 11.1 4.6 9.3 23.4 11.2 21.9 

80 21.6 2.6 7.1 I l.l 1.6 20.8 
1886 21.7 18.7 21.3 28.0 

Indonesia 2 x 360 6.9 
do x 1097 3.2 

do x 482 43.7 

do x 1098 30.4 
-~~ 



l 
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TABLE IV 


PreIiminar), Studies on Progeny bcl1a\'iour of mother palms 

(Mer n data of 20 progeni.;~) 


Total Percen tage Mean num-
Total nUl1bcrof f Infiore- ber of FemaleMoth er 

number of wf )tscc'n sccnc~s Flowers Perce tagepalm No, 
Ie vcsshed c· s pr<- to leaves produced set* 

duced bed per palm-
K~lJ-2 164 141 85.9 1021.2 22.46 
SD -1 6 159 116 72.9 891.1 27.05 
SDK- 14 164 116 70.8 756.2 28.59 
SDK- 13 145 90 62.1 602.3 22.45 
DK- 6 159 95 59.7 148. 19.59 

SDK-4 154 100 64.9 71V 29.41 
KMJ- 13 152 95 62.5 92. ) 18.6" 
SRJ-6 1 5~ ' il 150.7 17. 9 28.2 
SRJ-9 151 103 68.~ S88.2 23.69 
SRJ-5 150 94 62.6 643. 1 21.31 

TABLE V 
Supplementary Natural Pollina lion ny Spray Method to Improve Frnit- Set 

Open po llination Open ollination Control ope 
M ntbs pollination by & sprayjn~ Sucrose pollinated 

__s~aying solution 
1962- 6:1 Total No. Per- Total No. per- Total No. Per-

flo wers set C D tage :flowers set centage flowers set centa~ 

October 838 159 18.97 805 30 3.n 871 39 4.48 
No' ember 508 1153 25.58 417! 350 8.39 3251 301 9.26 
December 3663 l054 28.77 ~ 192 563 17.64 2942 468 15.91 
January 1091 123 11.18 749 103 13.75 752 100 13.30 
F ebruary 29 18 1065 36 ..9 3147 770 24.44 221 3 467 21.10 

March 
A rL 1741 703 40 38 1871 311 16.94 1846 365 19.77 
M~y 3~5 711 29 .ci4 1925 ~69 13.97 2146 355 16. 19 
TOt: 1 171 54 4968 191.H 1':8~ 2402 98.86 14021 2095 100.00 
~' EAN 27,29 14.12 14.94 

Stutly of ~e eO'€! 

1. 	 Age of mothe 

i) 

ii) 

iii) 

2. Order f Bun 

j) 

[1 ~ 
,n 

3. Position of se 

1) 
ii) 

iii) 
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TABLE VI (a) 

Stuely of tile effect of age of trees, order of bunches and position of seedDut 
in the bunch on seedout performance 

Treatments 

1. 	 Age of mother palms- A. 

i) Young palms (10-15 year)-ao 
ii) Middle-aged palms(30-35 years)- al 

iii) Old palms (above 50 years-a'2 

2. 	 Order of Bunches-B. 

i) Firsl-- bo 
Ii) Second- I 


Iii) fhird-b2 


3. 	 Position of seed nuts in the bunch-Po 

i) Top-Po 
ii) Middle-Pl 

iii) Botton-P2 




_

Morphetogicai data 

Analysis of flirt.DCI'! 

Girth 	 Height No. of tea'f"esSource of variation D.P. S. S. M.S. F. S . S. M.S. F. S. S. M. S. P. 

Blocks 	 II 2.4090 0.2190 2.84'" 7,842. 83 712.09 3.66" 5.9016 0.5365 1.32 

M ain effect 	A 2 1.0611 0.5305 6.89** 2.399.26 J 199.63 6.1 7-- 1.1434 0,5717 1.41 
B ?: 0.1751 0.0875 1.14 295.66 47.83 0.1292 0.0646 

P 0.0059 0.0029 86.52 43.26 0.3444 0.1722 

1st order interaction A B "6, 0.0391 0.0098 196.53 49. 13. 0.2236 0.0559 
B P 4. 0.2108 0.0527 311.86 77.96 0.7030 0.1757" •AP ¢ 0.1281 0.0320 216.67 54.07 0.6341 0.1585" 

l ad order interaction A B 
Replication 1 l 0.0962 0.0481 264.31 132. 15 0.3284 0.1 642 

...2 /.. 0.1061 0.0530 350.10 175.05 0.1822 0.0911" 
3 2 0.0736 0.0368 J51. 76 75.88 0.1936 0.0968" 
4 2 0.0875 0.0437 208.04 104.02 t..0982 0.0491" 

i!rror 	 70 5.3892 0.0770 13,619.98 194.57 28.4094 0.4058 

Total 107 9.7817 	 25,943.57 38.2911 

**Significant at 1% level, 

n 0 :"l () !'l. ......::: I~• 0 • s::: 1 

til ~ ~ ~ til ~ ~(II a'~::r ~ ~ IV _ 0~~):I1~ rn $1:1 '" .... 0 I'.:> '" ~ 0c 0c•
-~"g .... 	 ~ g, ;:;" 
~ ...... ~ 0 	 .... -P"'-' 8'0 ct i3 --.

('Q - til 	 ('Q 

Fl 
()~ 0.... 	 $1:1 

;:::s ~ ena. ~ ~ 

http:25,943.57
http:13,619.98
http:2.399.26


-------------------------------------------------
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TABLE VI (b) 

Two way table of treatment meao!l 

1) Girth (em.) 

biJ b. b2L 
--._- -  ----

Mean 

ao 2.05 2.00 2.07 2·04 

al 2.16 2.03 2.17 2.12 

a2 1.92 1.84 1.8i 1.88 

Mean 2.04 1.96 2.04 2.01 

PI P2 
----------~ -

P3 Mean 
.-_._---. 

be 2.00 2. 10 2.02 2.04 

hI 1.98 1. 7 1.92 1.96 

b2 
Mea. 

2.03 

2.00 

1.98 

2.02 

2.1 2 

2.02 

2.04 
2.01 

Po Mean 
._._- -- -------  _ ._--- - -  -

ao 2.02 2.01 2.09 2.i4 

al 2.09 2.15 2.12 2.12 

a2 1.90 1.92 1.82 1.88 
Mean 2.00 2.02 2.02 2-. 01 

S. 	E. of meas A, B, P. 0 046 
" AB, BP, AP, 0.080 

C. D. to test means of A (P= 01) 0.130 
S. E. per plot. 0.278 
General mean 2.01 
C. V. 	(%) 13.83 



-----

- - -- -------- -

lOO 

2) Heilht (em) 
3) 

b J 	 Mean_--_.. 
ao 

66.45 66.40 a 1 
76.38 73.32 

a2 
61.12 61.85 Mean 
67.99 m.19 

MeanP2 
bo 

68.29 68.70 b l 
65.17 64.89 b2 
61.74 67.99 Mean 
68.40 67.1, 

bo 

llJ 

;11 

a2 

Mean 

(,9.11 

74.03 

62.96 

68.70 

-
Po 

-----_ . 

bo-

b i 

b:2 

66.66 

65.50 

66.63 

Mean 66.26 

b 
~~.-. - -_.. 

63.64 

69.54 

61.48 

64.89 

PI 

71.14 

64.00 

65.59 

66.91 

MeanPo PI P2 
--~-----

So 6~.2S 

al 71.62 

a2 62.lJ] 

Mean 6(,.26 

S . E. of means A, B, P. 
., AB. BP, AP 

C.D. to test means of A. (P 0.01) 
S. E. per plot 
General mean 

C. V. (%) 

65.36 69.59 66.40 

73.18 75. 15 73.31 

62 .19 00.46 61.85 

(,6.91 68.40 67.19 

2.33 
4.03 
6.58 

13.95 
67.19 
20.76 

S. 	E. of means A, 

" Ai " 
S. E per plot O. ~ 

General mean 4.8 

C. v. (%) 13.: 
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3) No. of-Jeave 
--- .

bl. h,, h Mia.. 

ao 4.83 4. 3 48 3'" 83 

al 4.81 4 ,0 5.01 4 90 

a2 .1. 70 4. -8 4.70 466 

Mean 4.78 4. 77 ..1 84 4.80 


-
MeanPo PI P2 

bo 4.69 4.87 478 4.7g 
hI 4.67 4.93 4.70 4.77 
b2 1.98 4.82 4.73 4.84 
Mean 4.78 487 4.74 4. 80 

Po PI P2 M.a n 

4.69 4.9 4.88 4.83 
4.83 501 4 '3 4.90 

4.77 'L70 ';.66.' 51 
4.78 •.87 < 74 48e 

S. E. of means A, B. P. 0.106 

" J , B BP, AP O. i84 

S. E per plo t .637 
General mean 4.80 

C. V. (%)) 13.27 
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TABLE vn (a) 


1'0 determine the frequeney of occurrence of uuts possessing different Hoating 
habits, factorS influencing such hJlbit and their rela tive merits as seednuts. 

Germination data (1961-'62) 

T!eatment mean, 

Treatment Germination percentage 

1. Vertically floating nuts 94.35 

2. Horizontally" ,. 95.65 
l . Slantingly;, ,,, 95.00 

S" E. of me II 2.73 

General mean 95_00 

S. E . er plot 7.69 
C.V. % 8.09 

TABL V J (b) 

Morphological data (1961-'6 ) 

Treatments means 

Treatmel'l t Girth ('-'m) Height (cm) No. of leaves 

l. Vertically floating nuts Li 3 40.02 3.44 
2. Horizontally ;, 1.39 39.29 3.61

" 3. Slantingly ,; 1.27 35.37 3.22 

S. E. (~f neRns 0.0(; 1.86 0.19 
General me n I _3 38.23 3.43 
S. E. por plot 0.18 5.26 0.53 
C. Y. (%~ 13 .53 J.376 15.45 



- - -

TABLE VII (c) 

Percentage of nuts noder different Boating habits 

Vertically floating nuts V 

Slantingly S 

Horizontally H 

~----

0Tree No. """ ....7 8 14punch 19 


V H S V H S V H S V H S V H S 


I 74.5 25.5 31.3 4.5 64.2 44.8 55.2 10.3 3.3 56.4 81.4 18.6 

JI 51.7 4.9 43.4 16.0 J9.9 64.1 62.5 36.5 56.7 34.0 3() .6 3.0 40.6 

m 57.9 3.2 39.0 22.7 5.3 72.0 48.0 11,,0 35.3 35.0 63.2 67,4 0.7 3 1.9 



l 

j 

l 

]04 

TA BLE VII ( ) 

PerC'eiltage of nuts under dir"I.' cnt fto.nting II! Us in ~.ftme pa lms in three years 

Vertically floa llng r Lb V 

S ,ln ti !!" S 

HoriZl ntally " H 


Tree S~ri~1 o. 19"(' -" I 1 9 ~ 1-62 1962-63 

No . o f hnrvcsl V H S V S - - -y - H'-~S~
H 

c

8 I 2'1.5 ~ 9 53.1'. ~: ( .7 7 ~ 42 I 44.8 55.2 
n 3 8 '7 I "3.3 60.6 08 30.7 62.5 36.5 

TIT 18.2 " 7 64 41.0 1.6 57.4 48.0 11.0 35.3 
Total 825 61 ]33,3 151.3 9.6 130.2 155.3 1I.0 127.0 
Mecm 27.5 . r 5 ..;4.1 50. 7 3.2 43.4 51.7 3.6 42.3 

I14 I 0.5 3 51.9 -(j 62.7 3::!. 5 i03 3.3 56.4 
II gI () 176 7.3 2104 8.6 56·7 34.0 

~ ~ill C'.7 - _, 
.. 

-I r .95 90 5 8.6 35.0 63.2 
Total 05 19 6 I02t> 1 i.85 17 .6 109.7 103 95.0 153.6 
Mea n o 16 L8 34.' 3.95 582 36.5 3.4 31.6 51.2 

TABLE VIII (a) 

Studies on the performa ce 0 nuts" gathered t different stages of 
matu ity or seed purposes. 

Treatments: 

Sowing 
!. Nine-month-o ld <>dnuts 
2. Nine-and-a -ha lf- 1 0nl!1-0Id SceJnu s 
3. n-month-oJ Seed nuts 
4. T en-and-a-hal f-mo.nh-old S~ednu ts. 

Germi1iatioQ d Ul (1960- 61) 
Treatment means 

Trea~mel1 t Germination percentage 
91. 5 

2 96.7 
3 96.0 
4 95.5 

S. E. of mea.n 0 .1 2 

Treatments meaD~ 

Treatmen 
--. - - -- 
1. Nine-month-o 
2. Nine-and-a-ha 

3. Ten- month-ol 
4. Ten-and-a-hal 

S. E. of mean 
C. D. (P = 0 
General mea 
S. E. per plot 
C. v. (%) 

Treatment means 

Treat ____ ___.J 

1. Nine-mo 
2. Nine-an 
3. Ten-mal 
4. Ten-and 

S. E. oj 

Genera 
S.E.pi 
C. V.(I 



-----------------------------------------------------
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TABLE VIII :(b) 


Morphological ata (1960-'61 Sowing) 


Treatments means 

Treatment 	 Height (cm) Girth (cm) No. of Jeavce 

1. Nine-month-old nuts 51.54 1.58 3.48s 
2. Nine-and-a-half-mon th 

old nuts 5 .11 1.75 4.00 
3. Ten-month-old nuts 63.80 2.01 ~.48 

4. 	 Ten-and-a-half-mont 
old uts 55.26 1.88 3.88---_._ .

S. E. of means 	 2. 38 0.08 0.15 
C. D . (P = 0.05 6.96 0.23 0.52 
General mean 56.68 1.81 3.% 
S. E. per plot 	 7.15 0.23 0.45 
C. V. (% ) 	 12.61 12.71 11.36 

TABLE VIII (c) 

Germination data (1961-'62) 
Treatment means: 

Treatment 	 Germination percentage 
- - - -- _ ._------- ---------- 
I. Nine-month-old nuts 	 91.55 
2. Nine-aod-a-half-month old nuts 	 95.55 
3. Ten-month-old nuts 	 95.55 
4. Ten-and-a-half month old nuts 	 93.30 

S. E. of means lAO 

General mean 94.03 

S. E. per plot 4.19 
C. v. (%) 4.46 
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TABLE IX Eft'ect of Differe[ 

Study of different positions cum depths of sowing seedouts 
Treatments 

treatments: 
Positions 	 1) Vertical 


2) SIan ing 

3) Horizontal 


Depths 	 1) 0" 

2) 1" 

3) 2' 

4) -.n 

,) 

Germination data (1961-62) 
'Treatments _ _ 

Treatment means: 

B. Depth of Sowing B. Spa UA. Position of 
Meannuts O· l' 2' 3" cing Height 

(em) 

Vertical 97.5 99.2 91.7 80.8 92.3 l9' x 9" 27.52
Slanting 95 .8 98.3 92·5 86.7 93.3 12" x 12" 27·25 
Horizontal 97.5 90.0 93.3 88.3 92.3 15" x IS" 27.91
Mean 96.9 95.8 92.5 85.3 

18"xI8" 27.91 

S. E. of means A. B. 3.28 
General mean 92.6 
S. E. of mean A. 1.89 
S. E. of mean B. 1.56 
C. D. for A. (P 0.05) 5.23 
S. E. per plot 8.02 
C. V. (%) 8.66 

Mean 27.65 

S. E. of means 

" " ~, 

" ",~ 
C. D. for A (P O. 
C. D. for B (P O. 
S. E. per plot 
General mean 
C. V. (%) 
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TABLE X (a) 

Effect of Dift'ereot spaciog-cnm-efficacv of sowing uosprouted ud sprouted 
seeds on seedling performance . 

T reatments 
Nature of ,eed arecanuts 

(l) 
2) 

Unsprouted 
Sprouted 

Spacings (I) 
(2) 
(3) 
(4) 

9" x 9" 
12" x 12' 
15' xIS
18N x 18" 

Morphological data (1960-'61 Sowing) 

Treatments 

A. Nuts 
-	 --- " '.' .. _,--- 

B. Spa-	 Unsprouted Sprouted Mean 
cing Height Girth No. of Hight Girth No' of Height Girth No. of 

(em) (em) leaves (em) (em) leaves (em) (em) leaves 

9' x 9" 27.52 1.27 2 . 2~ 28.98 1.00 1.90 28.25 1.14 2.08 
12" x 12" 27 ·25 1.55 2 .23 29 .97 1.00 2.07 28.16 l.03 2.1 5 
15" x IS" 27.91 1.07 2 23 32. 70 1.08 1.92 30.32 1.07 2.08 
lS " x 18" 27.91 1.l7 2.23 32.92 1.26 2.02 30.42 1.22 2.1 3 

Mean 27.65 1,14 2.23 3093 1.09 1.98 29.29 1. 11 2.11 
- .~ .-.---  -,--

Heigh t Girth No. of leavrs 
S. E. of means A B 0.91 0.08 0.24 

N JJ " 
A 0.45 0.01 0.12 

" ,> " 
B 0.64 0.06 0. 17 

C. D. for A (P 0.05) 1.34 
C. D. for B (P 0.05) 1.89 
8. E. per plot 1.82 0.17 0.47 
General mean 29.29 1.11 2.11 
C. v. <%) 6.21 15.32 22.27 
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TABLE. X (b) 

Germina tion data (I n -'(2) 

Treatment meaDS 

B. Spacing 
Unsprouted 

A. Nuts 
Sprouted
----  -_.

Mean 

9' x 9w 22.75 23.50 23.13 
12- x 12~ 22.75 23.25 23.00 
JS- x IS" 22.75 23.00 22.88 
IS' x IS" 23.50 22.75 n.B 
Mean 22.94 23.12 23.03 

. E. of treatment means A 0.27 
., B 9.38 

~1 AB 0.54 
S. E. per plot 1.07 
General mean 23.03 
C. V. % 4.64 

TABLE XI (a) 

Effect of shadc-us-no shade on seednut germination od growth aC seedlings 
with particular referenee to sun-scorch and pest (mite) Attack. 

M orpbological data (1961-62) 
Treatment means 

Tro!atment Height (em) Girth (e m) No. of leaves 

1. 
2. 
3. 

No shade 
Partial shade 
Ccmplete shade 

5_ 66 
9303 
83.31 

1.93 
2.61 
2.13 ------

4.88 
5.49 
5.34 ---~-- ----.--------

S. E. of means 3.33 0.07 0.07 
C. D. (P = 0.05) 10.11 0.21 0.21 
General mean 76.00 2.22 5.24 
S. E. per plot 9.43 0.19 0-20 
C. V. ('y.) 12.41 8.56 3.82 

-

No 
--.._._- ----

1. 
2. Pa~ 

3. Cal 

S. E. of meE 
General mel 
S. E. per pIc 
C. v. (%) 

Standart 

TreatrncJ1ts: 
l) Sawin, 
2) Sowin] 
3) Arran~ 

over tll 
4'J Tying 
5) HeapiF 

Treatment mean'; : 

S. E. of 
C. D. (P 
S. E. 

= 0 
per plo 

General mea 
C~ V. C%) 
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TABLE XI (b) 


Ger ination data (1962-'63) 

Trea tment means: 

Treatment Germination percentage- - - ----- _ ._---_._-_. 
I. No shade 97.26 
2. Partial shade 98.50 
3. Complete shad~ 99.50 

S. E. of means 0.84 

General mean 98.42 

S. E. per plot 2.37 

C , v. ('Yo) 2.41 


TABLE XII 

Stan a('(lisation of mc(lia aud methods of sprouting seednuts 

Treatme,1ts: 
I) So\-ving s~ed arccanuts in soil medium. 
2) Sowing seed arecanuts in sand medium. 
3) Arranging seed arecanuts in country baskets with straw mulch 

over the seed nuts. 
4) Tying seed arecanuts in straw bundles. 
5) Heaping the seed arecanuts in shade. 

Cermiutioll data 1961-'62 
Treatment means: 

Treatmen t 

2 
3 
4 
5 

S. E. of treatment means 
C. D . (P = 0.05) 
S. E. per plot 
General mean 
C. V. (%) 

Germination percentage 
--  ---- 

93.00 
93·50 
74.00 
70:17 
58.50 

3.23 
9.51 
7.91 

77.83 
10.16 
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TAbLE XIII \ [1 ) 

lnHuence of pre-sowing treatments and period of sowing on iJei:dnllt performance 

i'rcatments; 

I) Harvestillg and immediate sowing 
2) Treating with eowdun,g slurry and immediate sowing. 
3) Treating with eowdung stLll ry, air drying for three days and 

sOWlllg, 

4) Treating with eowdung, slurry, air drying for six days and sowing. 
5) Treating with eowdung slurry, air drying for nine days and sowing. 
6} Sun-drying for two days and sowing· 
7) Sun-drying for four days and sowing. 
8) Sun-drying for six days and sowing, 
9) Air-drying for three days and sowing. 

10j Air-drying f0r six days and sowing. 
11) Air-drying for nine days and sowing, 
12) Soaking in water for three days and sowing. 

Morphologicai data (1960-61 Sowing) 

Treatment means: 

Treatment No. Girth (em) Height (ern) No. of leaves 
._.--- --- ~.--- -- "-- 

1.63 46.57 4,03 
2 1.57 46.28 3.Y6 
3 1.60 47.08 4.03 
4 1.60 47.73 3.83 
5 1.58 44.92 4.13 
6 1.64 47.74 4.25 
7 1.52 41.63 3.81 
8 1.74 SU."I4 4 .31 
9 1.67 45.88 3.93 

10 1.61 47,04 4.00 
11 1:55 43.22 .1.76 
12 1.83 5 /.3) 4.24 

S. E of means 0.08 2.54 0.29 

General mean I.G3 46.66 4.02 

S. E. per plot 0.20 6.21 0.71 

C. v. (% ) 12.28 13 .3 1 17.66 
---- ....... 


Treatment means 

Treatmer 

] 

2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 

S, E. of 
General 
S. E. peri 

C. V. % 

Determ 

Trea tOJellt nH'a n5: 

I. Watering the 
2. 
3. " 
4. 
5. 
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T BLE XIII (b) 


Germination data (1961-'62) 

Trea tment means 

Treatment No. Germination % 
] 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
J 2 

86.46 
96.83 
95 .83 
96.87 
93.75 
92.71 
92.71 
95.83 
97.92 
94.79 
96.87 
93.75 

S. E. of means 2.68 
G eneral mean 94.53 
S. E. per plot 6.56 
C. V. % 6.94 

TABLE XIV (a) 


Determination of the optimum intervals of irrigaHon for 

germinating sel'd jarecanuts 


Germination data (1961-62) 

Treatment means: 

(No of nuts .sown per plot 30) 

Treatment Mean germination 
- - - - - - .._-_ ..-- 

1. Watering the seed beds once daily 26.67 
2. " " in two days 25 .17 
3. " in three days 26.83 
4. " i II four days 10.50 
5. " " in five days 7·00 

S. E. of means 2.46 
C. D. (p= 0.05) 7.26 
S. E. per plot 6.03 
General mean 17.23 
C. v. (% ) 35.00 



---

-----------

2) 6'x 9' 48.2 41.5 8. 144. 2 9.1 
3) 6' . 12 ' 50.3 44. 3 8.2 136. : 9.2 
4) 9: .' 9' 49. 1 42.8 8. i 125 .4 9.) 
5) 9' x 12' 49.2 43.7 S.') 144.1 88 
6) 12' x 12' 49.8 45. 2 8.7 J 29.7 9.1 

S. E. per plot 
C. V. (%) 

lt~ 

TABLE XIV (b) 

Morphological data 1960-62 
Treatment menns: 

Treatment H eight (ern ) (jirth (cm) No . of 
leaves 

---- - --------------.-----------~=--=~ 

1. watering once daily 
~ in two days.L. 

" " 
3. 	 in three days

" " 
4. 	 in four days

" 5. 	 in five days 
" 	 " 

S. E. of means 

C , D. (P=0.05) 

S. E. per plot 

General mean 

C. v. 	(%) 

Treatments 
(spacings) 

-----~--

1) 6' x 6' 

Girth (crn) Girth (cm) 
at perm a- at the last 
nent mark node 

-------. 

49.9 41.7 

26.34 0.88 
26.30 0.87 
23.43 0.76 
17.18 0.72 
13.31 0.48 

2.29 0.07 
6.76 0.20 
5.61 0.1"1 

21.59 0.74 
25.98 22.97 

TABLE XV 

Determination of optimum ~paciog ill the mainfield. 


Mean morphological data of the palms (1961 .. '63) 


No. of 
nodes in 
the stem 

----.-

9.8 

Hei2h t (cm) 
between the 
pen-na nent 
mark and 
las t node 

200 
1.77 
1.68 
1.30 
1.47 

0.27 

0.60 
0. 64 

40.24 

No. of 
leaves in 
the pa 1111 

18 i.1 9.1 

Resronse o~ 

Treatments: 

Period of gt'rmin 

1. Early 
2. Late 
3. Vt'ry I 

Manurial doses. 

1. No m~ 

2. Model 
3. Heavy. 

Treatment Meam 

1. Girth (em) 

A. 	 Time of get 
nation of n 

Early sprouted 
Late sprouted 
Very late sprou 

Mean 

S. E. 	of mea n A, 
S. E . of mean A 
C. D. to test diffe 

levels ( 
(p= O. 

G eneral Mean 



-- ----- ----

H3 

TABLE XVI 

Resronse of seedlings of \'aried time of germination to different levels 
of manuring 

Tr~atments: 

Period of gl'rmination 

1. Early 
2. Late 
3. Vf'ry late 

Manurial doses. 

1. No manuring 
2. Moderate manuring 
3. Heavy manuring 

Morphological data (1961- 62) 
Treatment Means 

1. Girth (COl) 

A. 	 Time of germi· 
nation of nuts 

-

Early sprouted 
Late sprouted 
Very late sprouted 

Mean 

S. E. 	of mean A , B 
S. E. 	of mean A B 
C . D. 	to tes t different 

levels of B. 
(P = 0.05) 

Genera l Mean 
S. E. 	per plot 
C. v. 	(%) 

B. 
No 


Manuri ng 


1.69 
1.81 
1.59 
1.70 

0.073 
0.126 

0.2-13 

1.940 
0.252 

12.99 

Manuring 
Moderate 
Manuring 

2.20 
1. 85 
1. 88 
1.98 

Heavy 

Manuring 


2.33 
1.98 
2·09 
2.13 

Mean 

2.07 
1.88 
1.86 
1.94 
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.2. Hei~ht (cm) 
~-.. -.- ...--. -_._----...,---

A. Time of Germination 
of nuts 

B. Manuring 
No. Moderate 

Manuring Manuring 
Heavy 

Manuring Mean 

Early sprouted 
Late sprouted 
Very late sprouted 
Mean 

60.37 
58.35 
50.76 
5649 

79.19 
66.18 
6407 
69.82 

80.68 
78.03 
93.71 
84.14 

73.41 
67.52 
69.51 
70.15 

I ;~ 

S. E. of mean A, B 
S. E. of mean A B 
C. D. to test different leaves of B (P==0.05) 
General mean 
S. E. per plot 
C. V. %, 

3. No. of leaves 
--------------,---

B, Manuring 

A. Time of germination 
of nuts 

No. 
manuring 

Moderate 
manuring 

Early sprouted 3.84 4.64 

Late sprouted 4.35 4.06 

Very late sprouted 3.85 4.50 
Mean 4.01 4.40 

3.59 
6.22 

10.51 
70.15 
12.44 
J7.73 

Heavy 
manuri ng 

;\''lcan 

4.87 
4,51 
4.43 
4.60 

4.45 
4·,31 
4.26 
4.34 

S. E. of means A, B O.0i:S9 
S. E. of means A B 0,155 
C. D. to test different leaves of B (P=O,05) 0.261 

C. D. to test difrerent leaves of A B (P=0'<)5) 0.453 

General mean 4.340 

S. E. per plot 0.309 

C. V, % 7.11 



-------

T:\BLE ,{VII 

Uniformity trial-Yield data for 1960-'(\ 1 
Co-efficient of tar-alion and "iock efficiency for plots and Blocks different shap s 

4 P lo t 8!ock 	 8 Plot Block 

Plot Size B lock shapeU ni ts 

Tr.::~ 	 4 Un it s n a column 51.95 1.03 

<I Ur its n a row 53 .10 O.Y9 4 ·Units i n 2 columns 50.80 1.08 

2 Vnj 's n 2 co lumns 52 .04 1.63 2 Uuits In 4 rows 54. 17 0.95 

2 Units Il 2 rows 54.70 0.93 4 Units in 2 rows 53 64 0.9 


2 Trees in row 	 4 U nits in a row 32.57 1. 11 1 U nit in 8 rows ::4.51 0.99 
I Uni t in a row 35.98 0.9 1 2 Units in 4 rows 35.93 0.91 
2 Units in 2 m\n 34.96 0 .97 4 Units in 2 rows 34. 34 1 00 

3 Trees in 2 U mts in 2 cojurns 3 I.J 1 1.16 2 U ni ts in 4 colurns 33 .47 J .01 
a colu01s I Unit i n 4 co lums 36.07 0.87 1 U nit i n 8 co lums 35.21 0.91 

VI 

4 Trees arra nged I U nit i n 4 rows 23.04 1.01 
as 2 trees in two 2 Units in 2 ro ~\ S 25.42 0 83 
rows ] U nit in 4 colums 22. 73 i,03 2 Units in 4 ro\vs 23.84 0.94
6 T rees arranged 4 U nits ill a col Llm 20.72 1.33 
as 3 trees in 2 2 Units in colums 23.75 l.0 I 
colums 1 Un it in 4 colums 26.06 0.84 2 Units in 4 coL:ms 24.65 0.94 
8 Trees arrange:i J Unit in 4 rows 17.35 0.87 
as 4 trees in 2 ro ws 2 U nits in 2 rows 17.77 0.83 2 Units in 4 rows 16.76 0.93 
12 t rees arranged 	 4 Units in I CO IUOl 9 .80 1.49 
as 3 trees in 4 cols. 4 U nits in a ro W 12.36 0.94 4 U nits in tvw colums 12·01 0.97 
16 trees arranged 
as 8 trees in 2 col'>. Unit & 4 ro ws 15.19 0.85 
24 tr ees arranged 
as 4 trees in 6 rows 2 Units 2 rows 'i .59 0. 86 
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TABLE XVIII 


Susceptibility of Arecanut to Kolero<J8 at ilferCDt stege!> of Maturity 


Date of 
Inoculation 

Age of the 
nut 

(in days) 

Percen t
age of 

ln t: etion 

Date of 
Iuoeulat 

ion 

Age of the 
11l! t 

(in days) 

Perccr,t 
age of 

Infection 

P. No I P. No 2 
17 --7 -62 208 100 17--7--62 86 100 
25-7  - 62 216 50 25-7-62 94 100 
31-7- 62 222 50 31-7-62 100 100 
8-8 ---62 230 51) 8--8-62 108 100 

17-8-62 239 50 17--~-62 117 50 
24- - 8 -62 246 50 24-8-62 124 50 
1-9--62 254 50 1--9-62 132 50 
7-9-62 260 7-- 9-62 138 50 

15-9-62 268 50 15 --- 9--62 146 50 
21-9-62 274 21-9-6:!. 152 
29-9-62 7.82 2>-9--62 160 
6-10-62 289 6 -10-  -_,2 167 

15-10-62 298 15-10--62 176 

P. No.3 p. No.4 

17-7-62 147 100 17 --7--62 123 100 
25-7-62 155 50 25-7-62 131 SO 

31-7-62 161 50 31-7-62 137 100 
8-8 -  62 ] 69 50 8-8--62 147 IOC 

17-8 - 62 178 50 17--8-62 154 100 

24-8-62 185 51) 2L1--8--o2 16 I 50 
1--9--62 193 50 1- 9- - J2 I 69 50 

7-C: -62 199 7- -9  -j2 175 
15--9--62 207 50 15-9 - 62 183 50 
21-9-62 213 21-9---62 189 
29  9-62 221 29-9 ~ 197 
6-10-62 228 6- 10  -62 2 4 

15-10 62 237 i 5- 10  62 2 !3 

Set up of till 

S No· Name 

1. Shri M. M0h2 
2. Shri K. V. /". h 

3. Shri K. Sham 

4. Shti P. Mudd; 

5. Shr i I'-l", Tirum 
G. Kumari M. L 
7. Sbri E. Velap 
8. Sh ri S. Viswes 
9. Shri K. K. Kr 

10. Shri P. T. Srt 
1J. Shri D. Sanka 
12. Shri K. Kunhi 
13 . Shri E. R. Na 
14. Shri K. K rish! 
J5. Sh;-i P. V. Jos 
J6_ Shri U. VijaY1 

NO!i-1C?chnical Sta!f: 

J. Shri N. K. Sr 

2. Shri K. Ragh 

3. Kumari H. Sb 
4. Shri K. T mp' 
5. Shri S. Yen • 
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APPENDIX HI 

Set up of the Central Arecanut Research Station, Vitial 
(exclusive of Class IV) 

S No. Name _ qua lification 

1. Shri M. Mahan Rao, 13.Sc. (Ag.), M.Sc. 
2. 	 Shri K. V. A hamed Bavappa~ B;Sc. (Ag.), 

M_ Sc. (Ag.) 
3. 	 Sl11'i K. Shama Bhat, B.Sc. (Ag.), 

M.Sc. (Ag.) 
4. 	 Shd P. Muddappa Gouda, 

B.Sc. (Ag.}, D. H. 
5. Shr; N. Tirumaleshwara Bhat , B.Sc .(Ag.) 

6. Klimad M. Lc~la , B.Sc. (Ag.) 

7. Shri E. Velap pa n, B.Sc. (Ag.) 

8. Shri S. Visweswnra Raju 
9. Shri K. K. Krishnan Nambiar 

10. Shri P . T. Sreedharan Na ir 
I]. Shri D. Sankaran 
12. Shri K. Kunhi Rama Panickcr 
13. Shri E. R. NaruY,L nan 
14. Sliri K. Krishnayya Gopal 
15 . SllI'i P. V. Joseph 
16. Silti U. Vijaya Kumar 

J ' 0 3 - echnit al St1llf: 

J. Shri N. !( . Sriniv2ls fl MOOl·thy 

2. Shri K. Raglt nva Rao 

3. Kumari IT. Shreemanthini Bai 
4. Sh ri K. Ta mpi 

5. Sb ri S. Yenk al ~h Murthy 

D esignation 

Areacanut Specialist. 

Agronomist. 

Farm Superintendent. 

Agrqnomy Assistant· 
Agronomy Assistant. 

AgronNny Assistant . 

Nursery. Asslstan 1. 
Artist-cum-Photographer. 

Fieldman·. 


FieJdman. 

Fieldman. 

Fieldman. 

Fieldman. 


Fie/dman. 

Fieldman . 

Fieldma.n. 


Assistan t Administrative 

Officer, 


Head··clerk-cum-Accoun

tanto 

Junior Clerk. 

C lerk-Typist. 


Store-Clerk. 
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