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DIRECTOR'S INTRODUCTION 

A br ief histor ical introduction 


t 
 The Central Areca nut Research Station. Vittal was sta r ted by the 

erstwhile I ndian Cent ral Arecanut Com mit tee ' in A pril, 1956. It is lo ca ted 

in Vittal ViUage, Balltwal Tal uk of South K anara Dis iri c t of M ysore State, 
45.0 km from Mangalore R a ilway statio n on the Ma ngal ore-Vittal-Puttur 

highway. ft lies on 12.25° north la titude a nd 75.420 east Jpng itude . T he 

alt itude o f the Stat ion 1s abou t 2CO m abo ve mean sea level. TJle 

ri vule ( Vokke thur is the main SO urce of ir rigati on . The so Il at the 

S tation is typica lly lateri tic and is a dm ixed wit h a mean pH of 5.25. The 
tOtal area of the Statio n is 48.3 7 ha. 

Besides the Centra l Sta tio n there a re five R egional R esearch Sta t io ns 

located at Ka h ikuch i , M o hitnagar, H irehalli , Peech i and Palode. 

The S tation a t Kab i kuchi is located near Gauha ti A irport at a distance 

of 22 km from Gauhati Ra ilway Station in Assam. T he altitude of the 

Station is 48 m above mean sea level, the latitude and longit ude being 20.18° 

no rth and 9 1.78° east respectively. T he soil is new all uvium with lower 
• strata of laterite and has a pH of 4.4 to 4.8. The to tal area o f the S tat ion 

is 12.14 ha. 

T he Station a t Mohit nagar i ~ located near the Mohitnagar Farm of 

West Bengal Government at a distance of 9,66 km northwest of lal pa ig uri 

Ra ilway Statio n on the Jalpaiguri· Silg uri road. It lies on 2 6.52c nort h 

lat iti.lde and 88.72° east longitude. T he so il is acid ic and has a pH range of 

4.5 [Q 6.0. The total area of the Station is 10 II ha. 

The Sta d on at Hi reha lli is located near H ireha lJi Railway Sta tion, 

'Tumkur D ist rict (M ysore S la te) , on the Bangalore-Poona National Highv.·ay, 

58 km from Ba ngalore. It lies on 13.08° north lati tude Ilnd 77 .1 2° east 

longitude. It is about 854 m above mean sea level. fhe soil of the Sla t ion 

is clayey to clayey loam I-vith a mean p H of 6. 2. The to tal a rea of the 

St:llivn is 16.24 ha. 

Th~ R egio nal Station, Peechi is a t K a nna ra of Trich ur D istrict in 

Kera la State and is situa ted abo ut 19.3 km eas t of Trichur Railway S tation. 

It IS located at 10.50° north la titude and 76. 17° east longitude. T he altitude 

of t he Station ranged from 49 to 55 m above mea n sea level. The upper 

laye rs o f the soil are mainly of tile a lluvia l ty pe wi th go od admixture of sand 

sil t and the lower layers a re la te ri tic. The pH o f lhe soil ra nges fro m 5 () 

to 6.8. T he LOt a l extent of the S tation is J4 . 16 ha . 
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T he Regio nal S lat ion, Pa lode is located in Palode Villa ge of Nedu

mangad T aluk of T ri va ndr um D istrict of F' era lu Stale and is 36 k from 

T riva ndrum C ity. It lies at 77.03° e::l st longi ude and 8.07° north lalJ lude . 

The a ltitude of the Sfcl ion ranges fr o m 2 10 to 240 In abo ve meHn ~e;1 level. 

The so il is ma inly lateritic wi th a pH ra nging from ·:!.2 to 5 O. The t tal 

area of t be Statio n is 11.77 ha . 

T he Cen tral nd R egior.al Stations were unde r tIle control f tbt: 

I dia n Centra l A reca nUI Commi t te~ lind on the abolition .)f the Co mm ille 

the StatIOns were taken over by the indian Counc il of Agricultural Rescarc p 

si nce April, 1966. 

Object ives 

The Central Statio n is charged with the functions of (i) conduct ing 

fu nd amental and a pplied resea rch on Botany, Agronomy, Chemist ry, P hysi 

logy and Pests and Diseases aspects of the arecanut crop, (ii) guiding and 

co-ord ill8ting the resea rch work carried out at the di ffe rent Regional Areca

nut Research Sta tions in the cOllntry, (iii) solving the regi ollai p roblems 

confront ing the arecanut cr.Jp a nd (i ) serving as a cen tre of inform al ion on 

all matte rs relating t o the areca out crop. The Regional Stations a t J:c..a hi

kuchi, Mohi tnagar, H irehal!i and Peechi are to deal with the various 

agronomic and pests and di ~ eases problems rela ting to the arecanut crop 

peculiar to the resp ective regio ns as well as se ve as tes t ing cent re. of the 

reseach findings o f Centra l Station for ado pt ion in lhl! region. The Stations 

are also to sup pl y quality pla nting mate ria l to the grower~ The ~ e£earch 

Station a t Palode was started ma in ly to tackle the Yellcw led' disea ~e of 

arecanut pa lm which is a serious p robJ em of the tract and also to hand le 

some of the im portant agrono mic prob lems of the region . 

O rganisat ion al structu re and changes 

R esearch at the Central Sta tion is being carried out in seven sections 

v iz. Botany, Agronomy, Sta tis tics, C hemistry, Physiology, Pa thology, an d 

E ntomology. The vvo rk of each seciion is u nde r the im med iate ch,;rge o f 

the co ncerned sec tio n hea d , who is assisted by tbe ReSea rch Assisl<:iats. The 
egion al St<ltio ns are uncleI' the im mediate c ha rgt: of Ih:: respective Re~c..a rcb 

Officers who a re ass is ted by Rcs.:a rch Assistanls. Thc a dm inistra ti' ]I ~lr , ile 
Ce n[ral and Regionai Stati o ns is beIng carr ied OLl t wi tb t e hel p o f a sepa

rate Administrative section T he overall contro l of Central and Regiollal 
Statio ns is with the Arecanut Specialis t who is the head o f the Centra l 

Station. 

1 he Cen tral S tation h .1S a Ii rary having access to the resea rch 

workers o f Regional Sta tions a lso. The R egional S tations Iso have each 

a small libra ry for immediate reference. 
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0 1 stl n$!U Ished vi s Itors 

The Ce ntral and Regio nal Sta tio ns were vbited by large number of 

v i "ltor~ wh o consisted of offic ia ls o f Sta te Departments of Agriculture, 

Scientis1 s, Parla men tarians, Students from Agric ultural and other Colleges 

and a lso individual farmers and fanners' orga n isation in the conntry. The 

importan t v isitors to the Central Stll tion during the perio d under report 

included Sh ri G . V. B. Naidu, Deputy Director of Agricu lt ure, Ma nga lore: 

Pro f. T . A . Davis, C rop Science U n it . I nd ian Statistical Inst itu te, C alcutta; 

Shri A. R. R a nl'\ swami , M. L. A., MaJ ra~; Shri K. P. A. M enon, Secretary. 

Indian Council of Agricultural Resedl'ch, New De lhi; Dr. A Ramadasan, 

la nt Physiologist , Cent ral C)COl1ut Rc~earch Statio n. Kayam kulam; S hri 

H M C henna B:.I sappa. Chai rman, Study Team on Ag ri..:u 1t u ral Admin i ~! rtl 

tion, G overnment o f Illdia; D r, K . C. f\. ai k, Vice Chd ncellor. U niv(;fsily o f 

Agricultural SCie!lc·es , B.1n galurc; Mr. G, A . ~. Woo d , Cad bury Bro thers Ltd, 
Bournvill e, Engla nd ; Mr. G , F in la yson, D unke ld Estate, Coor!!; Sh ri K R . 
Gana pa lhy and SiJri S. H Patil, Lecturers, Ag ric ult ura l Colkge. H ebbal; 

Shri S N. P, Rebello, P rofessor of AgrIc ultural Economics, O harwar; 

Prof. n, Chandrashekar, University of Agricultural Scie nce, Batlgalore; 

various 

ut crop 

s of the 

Stations 
I 

Re~earch
I . 
sea ~e of 
I 
~ ha nd le 

section s 

n o f the 

Central 

research 

ave each 

D r. Swamin'illha n, Dr. Raychaudhuri and Dr. Praclhan, Head of the Di vi

sions of Botany, Pathology and Entomology res pectlve::ly of the Indian 

Agricuitural Research Imtitute. New Delhi; Sh rt C. 1\1 John, Re tired 
Director of C:ntrdl CJCOllut Research Sta Lion, Kasa ragod; O r 
K anw1r, Director of Resea rch, Punjab A gricultural University, Lu ch ::); la 
and Shri G. Na raya na GowJ~, M Inister for AgriL'uiture, Myso re S telle. 

~angalore 

Im po rtClllt events of the year 

The Central and Regional Researc h Stations came under the direct 

;ldministrative and technical control o f t he India n Council o f Agricu ltura l 

R esearch. The Ce ntral Sta tion was recognised as a Cen tre for ca rry ing 

out post-gradua te resea rch work by t he Poona Un iversity. An achieve

menr audit committee headed by Dr. Swa mi m1tilan, visited the Central 

Station in June, 1961l. The Commiltee review!;d the work that is being 

ccifried out at the Slation and suggested fu t ur~ lines of work and develop

men t. 1 he techn ica l programme o f the Central and R eg ional S tations 

was revis ed so as to make the same tot al ly pro blem oril:nted. 

Research co llabo rat ion a t nati onal lev',! I 

Tra ining was lJ,\'fanged fur two R eseClrch Assis tants in nema tology 

t the Agric ultural College and Research l nsl i tu te , Coimbatore and fur 

one Research A~sistant in Soil Ch emistry a t the Indi illl Agricu lt ura l 

Re"earch I nstit u te, New Od hi. T he Resea rch Oflicer, Pa lode aiso 
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attended a cou rse in plant virology at Indian Agricultural Re~earch 

Institute, New Delhi. The facilities available a t the Central Coconut 
R esearch Station, Kaya mk ulam were a"ailed of in the invesligul i ns on 

the Yellow leaf d isease of a recanut. The Elect ron microscope t1 cili ty 
availabl at the Indian Agricult uraJ Research Ins ti t ute was made use of 
for exam in ing plant samples affected with Ye llo w leaf d isease. Seed 

arecanuts were irradiated at th G amma ceJl at I nd ian Agricultural Re 'earch 

Institute. Institute of Agricura l Research Statistics was consul ted in layi ng 

out certain ma infield experiments. 
Research collabo ration at i nternatlona I I vel 

Wo rk 011 th e biologica l co nt rol of m ites (a majo r pest of arecan u1) 

was in iliated in collaborati on with t he Co mmonwealth Biological Resear h 
Institute, Banga lo re. 
Fe llowshi ps, stu d!::ncsh ips 

Two of the staff members took their post-graduate degrees in 

Horticultme and Agricultural Butany. O ne Research Assistant joined for 

post-graduate course in Agricultural Botany. 

Re search assoc iatio ns 

The Research Council of the Central Station scrutinised the 

tcchni at programme d the different Stations and reviewed the progress 

achieved fr om time to time. The Statr on has also a Study Circle which 
meets once in two m onths . Research papers and review articles are presented 

and discllssed in these meeti ngs. Duri ng the period there were s ix meetings 

of the Study Circle . 

Ad visory service rece ived and provi ded 

The Central Station gave suggestions in drawing up of the technical 

programme of the MysC're Sta te Regional Arecanut Research la tion , 

Thirth"' ha lli . The Arecanut Srecialist was a member f the Development 
Cou ncil for Areca nut and Spices, Ca licut and Arecanut ' ub- C I mittel:: 

of the Indian Standa rd Institution, New Delhi. He attended the meetings 

and gave suitable advice on various tech nica l m atters. lllc Agn lO"mist 
was member of the S ub - Committee to review the report On Pilo t S,lm~ie 
Survey for correct estimation of area and pro ucLio n of an:can u[. 

The Station consulted Dr. M . S. Swam inatha n and D r B. R . Murthy 
of Indian Agricultural Resea rch Institute, Dr. Jowett of tlte I a Slale 

Uni versity and Shri T. P. Abraham and Shri V. N. Amble of Inst it ute of 

Agricultural Research Statistics in connection with the Biometri~a! sludi s 
in progr at the Sta tion. The valuable suggesti ons received from 

Dr. B. Weischer and D r. F. . H olmes, who were in Ind ia on FA. 0. 

\N 

• 
a 
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a ssIgnment and from Dr . Raycbaudry, Head of the Division of Pathology, 

Indian Agricultural Res.::arch lnstitute, were availed of in the investigationii 
on the Yellow leaf disease of a reca nut. 

In addition to normal activities of research, numerous enquiries that 
were being r~ce i ved by the Central and Regional Stations seeking for advice 

ou various problems connected with the crop such as cultivation practices, 

spac ing and layouts to be adopted, fertil ize~'s and manures to be ap p lied, 

exam ination of plant parts affected by various diseases and pests and 

proper methods of their control, methods of prt'paration · of nuts for the 

m:lfket etc were suitably answered. Requests fur spot inspection, selection 

of site and layout of gardeu~ received were also attended to wherever 

feasible. The Central and Regionai Stations were also centre , of study lour. 
Extension 

The Central <,nd Regiona l Stations pa;tic ipated in the extension 

programmes like Grama Sahi:lyak training camps, compost weeks, Agri

cultural and Industrial Exhibitions etc. organised by the different State 

Governments and other organisations. Farmers ' week was celebrated in 

which the extension staff of the State D epartments ~ nd large number of 

growers participated. The Stations also continued to raise quality arecanut 

seedlings and supplied a LOtal of 262476 seedlings and sprouts to the 
growers during the period. 
Finance 

1 he sanctioned \i ni1ual budget of the Res~arch Station for the financial 
year 1966 - 67 was Rs. 7.54 lak hs including a pro vision of one lakh y f rupees 

for tw.J research schem!s On arecauut. The exp;;:i1diture on the major heads 
was of the following order. 

1. Pay and allowances of the staff Rs . 2,46,200 
2. Working expen ses. R s. 2,9 1,600 
3. Schemes on areca nut Rs . 88,200 

Total: Rs . 6,26,000 

The revenue receipts of the S tation touched a figure of R s. 97.500 
against the ta rget of Rs. 75,000 fixed for the yea r. 
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PROGRESS OF RESEARCH 

BOTANY 

(In-charge - K. V. Ahamed Bavappa ) 

SUMMA.RY OF SALIENT FINDINGS 
The exotic introduction s of Areca catechu were assessed for theI r 

producti e poten ti al and the types from China, Saigon, Ceylon and Si nga

pore were fou nd to be pro mis ing as com pa red with t he local. M rket 
valuation of the cureti prod uce o f he d ifferent types al ~o show"d that the 

rates fetched by most of the e'<otics com pared favourab lv wi th the I.-cal 
Fruits f A- tr;andra were subjected to chewing test and found suita b e for 
the purpose. This species which has nO l so fa r been reported to be useful 

for chewing was abo found to produce more than three times the number of 
female flowers and do uble the fruit-set as compared to A . catechu. Four 

indigenou s lypes were added to the existing ~ollections. Results of earl ier 
observatio ns on the range of variation in flowering were confirmed. The 
maximum production of inflorescences d uring the months of January to 
March \Y n~ foun d to be influenced both by variability in tbe rate of leaf-fall 

as well as varibility in the percentage of inflorescences to leaves shed . floral 
h iology stndies revea l d that (i) in 90 per cent of the inflorescences the 
rluratiun of the male p!lase ranged from 15 to 35 days, (ii) in 87 per cent of 

the inflorescences th~ duration of the female phase ranged from 2 to 15 days, 
(ii i) in a tree there is overlapping of male and female phases in i 3 per cent of 
the inflorescences and (iv) in 4 per cent of the inflorescences there is over
lapping of male and femals phases within the Same spadix. Age at bearing 
has high heritability and significan t negative correla tion with yield. It WdS 

further observed that pal m which came to bearing in the fifth year af,er 
transplanting constituted 62 per cen t of the pop ula tio n and had a mean 
yield of 55 nuts me re than [hose which come to bea ring in the sixth yea ;-. 

Boric acid at 100 ppm a nd G ibberellic acid at 500 ppm in a medium consisting 
of 0.5 per cent sucrose and 0 .5 per ct'nt agar gave increased pollen ~erminat

ion and pollen tube growth . A crossing programme fo r the production r 
inbred lines, st udy of inheritance of specdkquali lat ive characters 
like sweet and red kerne l. a nd combining characters such as semidwarfness , 
with number o f infloresce nces, hi gh s 1 and better quality was a l50 

initiated. A study of the yield data of all the p rogenie~ of the 41 mother 
palms showed tha t p ro geny performance di d not have a ny bearing with tlt e 
yield ing behavi ur of the ir mother pa lms . It was also observed tha t .( me 

of the mo ther palms had a high transmitting ab ility for yield . Such mot!Jcr 
palms were fo und to be d istrib uted in all gardens m.) re or less un iformlv 
It was also observed that co-efficient of variation is I~ighest in the C,lse of low 

yie 
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YI ~l di ng filmilies. A tri al to compare the effect 01 mother p'a lm ttni seed~tlt 
select ion showed tl13 t the superiority of sc:lection is not reflected in the 
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a mean 
h yea;· 

nsi~ting 
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I . fetl an 0 

laracters 

~a r fne ss. 
I 
(js also 
mother 

ilh the ~ 
a l so me 

\ motl ler 

ifClrml 
c of low 

seedlin g vigour. A mass -pedigree system involving screening o f fami lies 

and individuals within a family based on a fixed norm and also superimp osing 

selection for characters of high heritability and correlation with yield waS 

evoh·ed fo r improving yield . A natomical stud ies rev..aled that the cutIcle of 

A . triandra was thicker than that in A catechf./ which factor may be responsi

ble fo r the higher resistance of mite infection noticed i n the former species. 

The course of meiosis studied in One of type A. triandra was normal. 

The c hromosome number was found to be 2n '" 32. 
(a) RESE ARCH ES CO MPLETED 

1. BREEDJNG AND GENETICS OF AR ECA 
3. Floral biology of a reca 

a, b) Study of range of variation ifljiuweriug: Observations on the 

month - wise variation in flowering were made on the 3000 palms of 41 

families in the main garden of the Central Station. It was observed that 

the percentage of inflorescences produced to leaves shed was maximum 

during the months of January, February and March. Maximum percentage 

of the total production of infbresccnces was found to be during the months 

of February to April. These results are in conformity with those obtained 

in the previous yea rs . 

In order to examine the range of va ria tion in leaf-fall and it s bear

ing on the variabil i ty in the infl ,)fesce nces production, the data were 

tabulated. The same are given bel ow. 

TABLE 1 

Month-wise variation ir. leaf faU and inHoresceDce prl1duction 

1964-65 1965-66 

M onth L ea f-fall S padices Leaf-fall S padices 

(M ean per tree) (M~an per tree) 
-  -

July 0.44 0.35 0 .58 0 .1 9 
A ugust 3.46 0.13 0. 65 0 .14 
September 0.45 0.1 6 0.5t 0. 14 
Octo ber 0.49 0.22 0 .54 0.21 
Novem ber 0.46 0.27 .63 0 .3 5 
f"ecem ber 0. 66 0. 49 0 .58 0 .49 
Ja n uary 0.38 0 34 0.68 0,62 
F~bl' uary 0.57 0. 53 0 .77 0.74 

arch 0. 65 062 0.86 0 .82 
April 0 .87 0.82 .96 0.89 
May 
Jun 

1.(6 
0.49 

0. 90 
0.32 

0,60 
0.38 

041 
0.24 
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It will be seen from the .above table that the rate of leaf- Lilt is 
high during the months of hnuary to May. The production ofin H rescences 
is, therefore, influenced botl1 by the variability in the rate of kaf-fa ll aCi 
well as the variability in the percentage of inflorescences to leaves shed . 

Floral biology studies relating to the frequ('ncy dis tr ibu tion of the 
duration of male phase, female phase, interval between the c lm ing of ma le 

phase and beginning of f<1 male phase and overlapping of ma le a nd fCima le 
phases of different inflorescences of the same tree were made in respect of 
420 inflorescences in 200 plams. The data gathered are given in table 2. 
It will be seen from the table that (i) in 90 per cent of the inflorescences 
the duration of the male phase ranges from 1.') to 35 days. (ii) in 87 per 
cent of the inflorescences, the duration of the fumale phase :-ar.ges from 2 
to 5 days, (iii) in a tree there is inter-spadix overlapping of male and 
female phases in 13 per cent of the inflorescences and (Iv) in 4 per cent 
of the infloreicences there is overlapping of male and famale phases within 

the same spadix. 
Floral b!ology studies made at the Regional Station) Pe('chi, revealed 

th~t the number of spadices produced per palm ranged from a to 10, mean 
being 4 .7. It was also observed that though the production of inflorescences 
was seen in all the months, the maximum production WdS between D"cember 
and April. The maximum percentage of set of flowers was also during 
December to April. 

c) Studies on early bearing habit and its correlation with fluit 
production. Studies taken up in the Statistical Section had shown that 
age at bearing had a high heritability and significant neg8tive correiation 
with yield . The yield p attern of palms of different bearing ages was 
examined. The results are given in the figure 1. 

From the figure it is seen that palms which come to bearing ,eariy are 
consistently better yielders. It will also be observed tha t palms which come 
to bearing in the fifth year after planting constitute 62 per cent of the popu
lation, the mean yield of this group being 55 nuts more than those which 
come to bearing in the sixth year. 

e) Study ofpol/ell: Studies on pollen germination and tube growth 
were made using the medium consisting of 0.5 per cent sucrose and 0.5 per 

cent agar to which different hormones of various concentrations were added . 
It was observed that Boric acid at 100 ppm and Giberellic acid at 500 ppm 
in the above medium give increased germination and pollen tube growth. 
5. Preliminary studies on progeny behavior of mother palms. 

Observations On 300 palms of ten familes were continued. The data 
on productive characters , yield and fruit characters were recorded . It was 
observed that there is considerable variation between progenies of the 
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Male and female phases in arecanur 


Male phase F'cma Ie phase Overlappi llg of ma le and fe male phases 

Class interva l Percentage D uratIon Percen tage Duration of Percentage of frequency 
(d ays) fre quency (da y~) rreq uency o verlapping Bet\veen bu nches With in tlte same 

(days) o f same tree- _.__.. ._- -- bunch- -- ..- -- -
5- 9 J .19 0 O.N N o o'.'erla pping 85.95 94. 52 

10·14 3 10 ! 5.00 1 ~~.86 2.86 
15-19 13.5 7 2 19. 52 2 1. 67 0.71 
20·24 30 .48 3 30.48 3 1.90 0.95 
25-29 .11.66 4 26.42 4 2.86 0.00 
30-34 15. 00 5 J095 5 3.3 3 0.00 
35-54 5.00 6 3.09 6 0. 48 000 

7 1.1 9 7 0.24 0.48 
8 1. 67 8 0.71 0.48 

9·12 1.44- .. --.... -.=---------...-'---'..~. --- ~-.- --
--~.-' .---. 
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different mother palms. The yield data gathered earlier, in respect of p ro 

genies of a1t the 41 mother palms were, therefore, examined with a view to 

study their distribution in various gardens. The data relating to th r:ir 

frequency distribution in diiff!rent plantalions based on their progeny pe r
f, rmane are given below. 

TA BLE 3 

P lantation-wise distribution of motber palms based 00 progeny yield 

Range in mean 1963· 6 1964-65 
yield of progeny (g) 

K MJ SDK SRJ KKF K M1 SDK SRI KL< F 
----- -

2000- 3000 0 0 2 0 0 0 0 
3000- 4000 · 4 0 0 r 0 0 
4000- 500U I 2 2 2 3 ] I 2 
5000- 6000 2 4 I 4 2 2 3 4 
6000- 7000 2 3 2 5 3 
7000- 8000 3 1 1 2 I 2 I 

8000- 9000 r I 0 0 0 I I 
9000 10000 0 0 0 0 0 0 0 

Tot al: 10 11 8 12 to 11 8 12 

Yi 

Range i 
progen 

> !OO 
100-125 

25-1 50 
150-1 75 
) 7;-200 
200-225 
225-250 
250-275 

22 

20 

18 ~ 

v; 16 
I 
:::J 
Z 

~ 14 

K MJ", Kammaje SRJ = Sheraje 
SD K = Sanld ka KKF = Kal lakatta 

It will be seen fro m the above that mother pal ms hav ing high pro 

geny performance a rc distrib uted in all g< rdens more or less uniformly. 

Selectio n f mothe r p a lms, gi ving stress to th e ga rd ens in which they re 
located, therefore, seems to he no t a dvantageous. 

The regular yielding habi t (If m t her palms in relation to mean 

p rogeny performance wa<; I 0 xa mined for 22 palms for wh ich nut cOLI n! 

data were ava ·lable. The yielding beha viour of tlie mother palms a nd their 

mean progeny performance are given in table 4_ It will be seen that 

progeny performance does not have any bearing with the reguturl t 
)0 the yield ing behavaiour o f their mother palms. 
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TABLE 4 

Yielding bfho" i\lur relat ionship of progenies and mother palms 

Range in mean Yi eld of 
progeny (No, of nuts) 

Y ield ing behav io u r o f mother palms 
Reg u 1ar yielders. Jrreg ula r yieTders 

> 100 2 o 
100-125 o 2 
125- 150 3 1 
J50-175 1 ! 
17"-200 J 2 
200-225 2 

.., 

.I.. 

225-250 o 2. 
250-275 1 o 
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Even though the mea n yield of progen ies is a n index of general compari· 
so n, from the poin t of view of the efficiency of pla ntat ion. mean yield may 
not give a true Plctur of the popul at io n invol ved. For example prugc nie 
from two mother pL.\ms I avi ng the same mean yie ld can have high ly varving 
proportions of low Or high yiel Jers. A st udy of the v:triablli ty of the yielu 
with ·n the progenies so as to throw sufficient ligh t on this aspect va<;. ther 
f, re, H1ken up. Besides, th is ::Jpproach can a lso make the se iel.:tlo n of 111 ther 
P Jlm ba ed on prepotency more objective Instead of arhitrary cias ifi<..at ion 
based on mean alon Mother palms wh ose famil ies h:,ving high, medium 
and low progeny yie ld s were se ee(ed and the percentage frequency of yields 
or pr genie" o f each of the fa milY plo tt ed ft was ob~erved tha t iile Cllr c 

for low ' ie ld group is L shape indica ting that large propJr tion of progen ies 
are low yielders. while the curve for medi um yiel d shOWs a more Or less 

u n iform d istri but ion T he curve for high ield which sh Juld lldve at least 
approached J lape ind icat ing tile concentration of high yield iJlg progen ies 
ah o show uniform distributio n. 

The variability wi thi n i he fa milies was also tested using the co-efficient 

of var iatio n. The mean co-efficient of variation for the three groups of fami
lies li ll jng d ifferen t m ...an progeny yiel ds is given below. 

Yie lding beh'lviollr of Mea n co ·efficient o f 
fCl mil it:s va ria tion 

H igh 77 
Med ium 86 
Low 108 

• 


is 

Yiel 
p ro( 

T he 
IOn s 
Sa ig 

i g 

rate 
loc 
che 

10 r 
wbi 

fem 

No 

A . 

ha 

It wIl l be ob~t:rvcd f rom tile above that co·effic ient of variati on is 
high~ t 'n the case of low yielding fa milies fo llo wed by medium l!nd high 
yie ld ing grou ps, 

(b) RESEARCHES IN HAND 

I. BREEDING AND GENETrCS OF ARECA 

In troduction and lliaintern111ce of exotic and indi geno ll s s;; ec ies a nd types 
of Areca fll r selection nlld hyb rid isat i )n. 
Ex otiC types c{1 /iectiOIl ar tilt> CenlNll Stat ion. 
1957 plantilig: T he fo u palms pla nted in (957 wh ich are introductions 
from Indonesia, Nicoba r and Andaman were malntained in goo t! condition. 
The former two, however , showed a gene ral decli ne in yiel d hile the 
iatter showed improveme nt 

1961 planling: This collection plot consists of 16 species an d type~ 

introd uced from eight foreign cou ntries viz. Saigon, Indonesia. fi j i , Chin..t, 
Ceylon, M uritius, Singapo re <\nd British So lomon Islands Tile compari on 

Sh 
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is being. done 0n a randomised block de~ign with single free pIOl~ . 

Yield characters were reco rded for every indiv idu<ll palm for assessing the 

ro j\lclive poten tial of the various introductions as compared with t he local 

The palms have not yet stabilised for their yield and hence definite concl us

Ions a re not drawn at this stage. However, introductions from China, 

SaigCl n. British Solomon Islands, Ceylon an d Singa pore seem to be prom is

Ing Ma rket evaluation of the cured produc~ cf di fferen t types showed that 

rates fetched by most of the exoli~s compare favourably with that of the 

local Chali prepared from the ripe fruits of A. trinndra were subjected to 

chewing tesl. It was found that the nut has a very pleasunt aroma similar 

to that of date fruit, less astringency and deep red col our. This species 

which throws out 3 to J4 offsets from the ba~e bears on an average 3465 

female flowers per palm as against !015 in A. t..atechu. The fruit-set has 

also been found to be as high as 57 per cent . Information gathered on 

turn-over of Chali etc. of the two species is given below: 

A . cotl'chu A. triandra 
Mean weight of ripe fruit (gm) 31.9 3,4 
Percentage of dry kt rnel over wet weigh t 23.5 27.0 
M e(ln weight of dry kernel (gm) 10.0 1.0 
Specific gravity of dry kernel 1.11 1.25 

No of d~ys req uired for sun dryin~ the fruits 40 21 

It will be observed from the above that even though the fruits of 

A. trial1dra are one-teEth the weight of A r-ot('c/1U fruits, it requires only 

half the number of days for drY ing, givt's 3.5 per cent more out-turn of 

C/uli and has higher specific gravi ty. Complete varie:al de~cnption of all 

the type:; and spe..:ics was in progress . Seeclnuts of different exotic types and 

'pecies were also distributed to the Regional Statio ns. 

1964 planting: Ail the ten types of A catechu and tWll apecies of Areca 

(A normal/brii and another unspecified) pl anted i!1 I%4 had satisfactory 

growth in the fleld. The palm s h~ye not yet flowered. 

1964-65 introdllctions: Two seedlings of the type from New Guinea (Lae) 


and nine seedlings of A Ilingloi<,ianu from Na ssau (Bahama Is.) were main


ta j ned in pots. 


1966 introductiun: S~ednuts of A. bacaba fro m Brazil and ten types of 


A. cat~chll, six from Malaya and four from the P hilippines were received 

d ur ing lile peri od. All the scednuts failed to gernlinate. 

indigellous types co/ltclion: Thir:eel~ types collected from Thirthahalii, 

Chickn'L.l galur, HirC1J ctlii, Pe<:ciJi, Muhitnagar, Assam, So ut h Kanara and 

Guj,;lfat are being mai ntair,ed in the collection plot. Four more types from 

Shreevardhan (Cul a ba District ), Oapoli (Ratnagiri District), Thirth ahall i 
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and Assam were added to the colJection plot Of these the type from 

Ass« m (Kamrup District) comes to harvest in May-June as against the 
others which come to harvest in November-January. Four progen ies ~f the 
dwarf palm that are under study showed tha t three are ty pical d warf~ and 
one no rmal ta ll. The 'sweet areca' (A . catechu val'. deliciosa) from Th inh(! 

ha lli yiel ded fruit s during the period Astr ir gency of the ru it. of the eig ht 

pal ms of the type studied shoY\;ed thc.t nuts III two are sweet . in another t\\O 

he astringency is very high and in four the astringency is modI' ·'I. e Th 

r ipe nuts when dried g ve ChaU of d ifferent quality, t hose frolll sweet g roup 

giv 'ng infe rior product due to very b,J shrinking as ag"i n~ t the not 111aI 
qua lily o b ta i ned from th e highl y ast ri ngent grou p. 

The performance of di fferent exotic and inoigeno u<; types and species 

is also being tested in the different Regional Stations. 

Tn addition to the earlier plantings taken up at the Fruit Resea rch 

Station at Che!halii and Athur (915 ill) a fresh batch of 126 seedlings of 

South Kanara variC'ty was planted at Chclhalli for studying its performance 

at the higher altitude. 

2 Survey of arecanllt gardens tn select superior types and assessing genetic 

variation. 

The survey wa~ in progress at Peechi and Hirehal!i Regional Stations 

3 F ioral bioi ogy of areca 

d) Floral ini!irltion: The dates of shedding of leaves from premark

ed palms were recorded reg~llarly so as to find out the time interval between 

t le emergence of spindle and its fall for correlating the Same with initiation 

and growth of inflorescence. 

4 Hybridisation and selection 

a) Produ( Iloll of inhred lines ofdistinct types: With a view to pro
duce inbr.:d lines selfing of flowers of mother palms whose progenies are unt'er 

s1udy had been taken up. A to1<11 number of 2855 flowers had been selfed 

on 12 moiher palms standing in different pri vu te g;ifoens. The percentCl l.'e 

of fkwer set recorded wns I i.5. Nineteen sprouts raisp:! from Sl!ch selfed 

nLts of previous ye? r ',vere transplanted to the seCO'lclr.Tj nurseiY 

With a view 10 maint<lin the purity of introduced type~ , sekClrd 

palms of tile introductions from China , Singa pore, Ceylon (I j , Saigon 

(3) and Indonesia (6) w<!re in ter-crossed. A total of 9615 flowers wer~ t il u 
pollinated during the yea r under controlit'd cor.ditions. Hil lvesiing anJ 
so "'ing of nuts obtained from the above was also in progress . Thirteell 

seedlings of the introduction from China (s Ifed ) were planted in the fi eld 

alo ng wit! six seedlings (open pollinated) for comparison. 
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b) Hybritii fa tion between distinct types alld sf' il'Cted palm s In 

cOl/wine high yield and regular bearing and ~tlidy nf prog enies: Control led 
crosses had been made in earlier yea rs be tween ~elected mother palms with 
view to (J 1 combine high yield and regular bea ring hab it, (2) $tudy inheri
tance o f specI fic qu a litative ch aracte rs like swee t ker nel and red kernel. and 
(3) com bine the la rge si ze of fruits of So uth Kan flra types with the greater 
number of fr uits per bunch ofTh irthahal1i type Seed li ngs raised subsequent
ly from t he above crosse& were pla.nted in the main field in August 1966 

alo ng wit h seed li ngs from open polli nated nuts of the re~ pcctive parents 
involved in the crosses. A total of 215 seedl ll1gs were planted. 

c) Hybridisatioll between exot ic and indir:enolts types: Hy brid 
seedlings numbering 26 of crosses made du ring 1965 betwee n the ty pe from 
Chi na and local from the point of view of hybrid vig our were transplnnted 
to lite secondary nursery. 

With a view to make the maximum use of the available gene tic 
materials a crossing programme taking into consideration the d ifferent 
gene poo ls was in progress du ring 1966 using the following pa rents on a 
par tia l di allel basis. 

Prepotent local palms Exotic IVf1es from differe nt gene pools 

KKF 
KK t

- 28 
- is 

Ceylon (I) 

China 
KKF - 24 x fndon esia (6) 
SD K - 16 Sa igo n (2) 

Sai120 n (3 ) 

A total of 1213 flowers were cros~ - polli nated. Harvesti ngand sowing 
of nuts from the above crosses were in progress. Se lting o f parent palm 
involved in the above crosses was also effected for comparbon. 

A crossing programme with tile type from China as fe ma le parent for 
characters su ch as semi - dwarfness and number of IJrfl o rescences and 
A. lrialldt (l, Shri va rd han, local a nd Thirthah alli ~pecies and types as male 
parents for their charac ler:. such ?. s large num ber of flowers and h igh set, 
quality of nut, hi gh yield and large number of nuts respectively was a lso 
initiated. 

Reci proca I crosses bet ween A. carech" a lid A . trial/dra were cont i nued 
to be made a nd a lota l of 3936 flowers were Crossed. H •• rvesting and sowing 
of s~ed n ut s were in progress. The fruits ob ta ll1ed fro m the A. catechu X A . 
trifl.ndra crms were i,lte rrned iate in size for bread th and longer than either of 
t he two parents . 
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S. Prelim i nary stu ies o n prog _ny behavIour of mother pa lms. 

larder to ,tudy the repeatabil ity of pr potency seedlings raised from 

seednuts c Ilected from nine li ving m ot her palms out of the 41 palms whose 

progen ies a re under te,' t were planted in th e fie ld in September , 1966, on a 

compact fa m ilY block de ign with fiv e repl icatio n s. A total of 180 p roge

nies are un er study. 
6, Effect: of selectIon of seedn,uts on germ i nation and future perform~nce 

This experim ent wa s lD itiated dnring 1963-64 wi th a vIew to find o ut 

h VI' fa r selection of mother pa lms and seed un ts influences germin lion and 

t u rn -over of qual ity seedli ngs in t be primary a nd secondary nurseries as we ll 

as the ir perfo rmance in t he ma in fiel d, T he experiment wa: laid o ut on a 
4 :x 6 randomi sed b lo~k d esig n with treatments consist ing of (I) ullse lected 

bulk nuts, (2) selected b ulk nuts, (3) ull selected nuts from mo tber pa lms and 

(4) selected nu ts from mother palms. T he s dlings in the secondary nursery 

were gro u ed into serec ed and rejected o nes and pla nted in the main fi Id. 

Plan ting was do ne in Septe m ber- Ocfober, 1965 adopting a spacin,g of 

2 Amx.2Am TI e an n ua l morpho logical data of th0 plan ts we re recor ed 

after one year of plant mg It was observed that the treatments do not differ 

significantly for a ny of the char Clers exa mined, D uring Oct ber , 1966, two 

mo re Ireatment~ viz. ( 1) selected seednu t from non- prepcten t pal m and 

(2) selec ted nu:s from prepotent palms, were added to the tnal and the 

r q uired seedlin gs were p la nted cont iguous w ith the earl ier p lantings. 

7 Imp rovem~ nt: by mass.-ped gree syst ..: m. 

An exa m inQt\o l1 or t he yieid data of about 3000 pal ms belong ing to 

41 families had show n w ide variabi l ity in the ir yieldIng behaviour Tn view 

of the limitations such as large area req uired to raise successive generations, 

o f the large n u mber of crosses nd the time lag invol ved, well est a lis led 

methods slIch as rec ufl ent selection etc., us ually adopted or similu "nn ual 

crops, cannot be a op ted for areca ou t. The possibility of evolvi ng a n 

e ffic ient alternative method of se lection was, therefore, exalU lned. The 

foll OWIng lTIfiSS- pe 1igree system in vo Iving screen ing of fam ilies and individ uals 

wi thin he fZlm ily based (Ill a fixed no rm and also superimposing se lect ion 

fo r c harac te rs of high herita b iiity wa~ evolved. 

Garde ns grown under average conditions were selec fed and pa lms 

wi18se yield was 60 per c~ nt more than t e ga rden mean selected as mother 

pa lms, P rogenies num bering 2961) belongmg to 41 families (m( ther p:llms) 

we re grown under un iform conditions ;hese fa m iiies were sc reened lI i>ing 

a 'bulk norm' test wi th a fixed no rm of 30 per cent o ver the ga rden mean · 

Only th ree families satisfie the test. A ll t he 278 progenies of II ese three 

fami lies were fu rthe r screened us ing a norm of 30 per cent above each 

family mean alld 36 pa lms whicll Ylere found to satisfy this 'single plant 
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norm test we re selected Each of these palms was fu rther screened for 

characters having hi gh co r relation with yie ld and high heritabili ty I'uch as 

age at first beari ng (yielding fruits h fifth year after transplant ing), number 

of leaves (having five or mo re) at the t ime of transplan ting, girth at colla r 

(hdving 20 cm and a bove) afte r one year growth in the mait: fie ld and 

num ber of nodes (4 nodes and above) after two yea rs growth in the ma i 

/ldd. A total of 20 plants out of the above.36 which passed this test wer 

finally se lected. Seed nu(s were collected fro m these palms and sown along 

with two controls, i. e. ( 1) seed nu ts collected fro m phenotypically h igh 

y ie ldi ng mother palms from p rivate gardens and (2) phenotypicfl ily high 

yielding palms (first gene ra ti on) fo r growing thc: rn in adequately 

replicated progeny row trial. At planting as well as in the subsequent 

two years excepting in controls . the seedlings will be subjected to selection 

as per standards Indicated above 'Bulk norm' test will be applied to elimi

n l te all uniesirable lines. 'Smgle plant norm' test wi U be ap plied to the p lants 

in t he selected lines and nuts gathered from those p lants which pass the test 

d irectly d istributed , 

II. ANATOMICAL STUDIES 

(3) Study of anato my of leaf of di ffere nt s pecies and types 

Anatomical study of leaf and per icarp (fruit husk) was u ndertaken 

in A. catechu and A triandra. 1 he stud ies revealed t ha t the cuticle was thi

cker in t he case of A. tl'iandra The species is a lso relat ively less susceptible 

to the attack of mites than A. catechu. 

m. C YTOLOGICAL STUDIES 

(1) Study of me iosis in different species and typ es 

Cytologica l investiga tion s were l (lken up in A. triandra. The type 

introduced f ro m Indo nes ia was ana lysed It was observed that the course 

of meiosis was normal and that the ch r(llTIosome nu m ber is 2n = 32 . 

IV. PHYSIOLOG1CAL STUD rES 

(I ) Studies o n fruit ettl ngand shedd ing 

To find out the economic feasib ility of assi s ted pollination , a la rge 

scale trial was in progress. Po llen susrension WoS sp rayed by using an 

alom iser on a total of 88 trees laid out on a randomised block design with 

equal number of palms as control. T be treatme nts were not sign ificant. 

(2) Inducing mutatio ns in arecan ut 

With a view to increase genetic variability in the existing material so 

as to isolate mUlan ts w ith des irable ch a racters li ke dwarfness, less ast rin

gency) resistance to di sease etc., the foll O',Ying treatmen ts with mutagenic 

agents were initiated in 1960-61. 

http:above.36
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a) By irradiation of seednuts with Thermal alld Pile neutrons: HI 
Seedl ings obtained from seed nuts irradiated with The rm I ne trons were 
planted in the maw fie ld in Ju ne !963. The palms are under observi.ltion. 

B.IIb) By irradiation with Gamma rays: Duri ng 1965-66, 200 seed
nuts were irrad iated at the G amma Cell of the Indian Agricultural Research 
Inst itute at intensities of 5000 r. and 10,000 r. The n uts recorded 87.0 and 
86.3 per cent germination respecti vely. The seedlings have been planted In B.12 
the field at the Central sta ti on, as well as at the Regional Station, Palode. 

c) By chemical- colchicine: Seedli ngs obtained from sprouts treated 
with colchicine and planted in the fie ld were und r observation 
(3) 	 Effect of plant regulators o n growt l-t 

A large scale spraying trial using hormones such as gibberellic acid , 
boric acid etc. alone and in combinations were programmed to be ta eo 
based up on the results obtained in the previous years. 

(c) 	 RESEARC HES CONTEMPLATED 
Experiments to test the efficacy of mass-pedigree selection programme 


and study of the cytology and anatomy of different types , species and hybrids 

invoiving different altitudes of their cultivation have been programmed. 


Programme of "'fOrk for 1967 

N umber and name of the project. 	 Venue of work 

B.t 	 Introduction and maintenance of indigenous Vittal, Peechi Hirehalli . 
and exotil.: species and types of A reca for Mohitnagar, Kahikuchi 
selection and hybridisation. and Palode 

B.2 	 Survey of arecanut gardens to assess the Vittal, Peechi, Hireha lli, 
genetic variation and selection of common Mohitnagar, Palode and 
cultivars. Kahikuchi 

8 .3 Studies on the performance of progenies of Pecchi and Hirehalli 
known mother palms and the mother palm 
progeny relationsh ip . 

8 .4 	 Prod uction of inbred lines of distinct types Vittal 

B.5 	 H ybridisation between exotic and indigenous Vittal • 
types and species 

B.6 Efficiency of phenotypic selection of mother Vittal and Peechi 
palms , ~eednuts and seedlings 

S.7 	 Improvement by mass-pedigree selection Vittal, Mobi tnagar and 
Peechi 

B.8 	 Floral initiation Vittal 

B.9 	 Structure and development of fruits in Vittal and Kahikuclu 
arecanut under high and low altitudes 



]9 

n 10 Cyto logical and anatomical studies of types, Vi Lta 

species and hybrids of arecanut 

B.II. 	Stud ies on fruit setting a nd shedd ing Vittal, M ohitnagar, 

Peechi, Hl rehalli, 

Kahi kuch i, & Palode. 

B. 12 Inducing mutation ii1 areC8J1ut by (i) in·adi- Vilta l. 

ation of seed nuts (Tberh11l1 and pi le neutrom, 

X-ray and Ga mma rays ), (ii) Chem icals a n 

fiii) use of irradiated pollen 

and 
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(K. Sham Bhat, K. P. Padmanabhan Narnbiar, S. C. Pau and 
K. Narasimha Murthy) 

SUMMA Y OF SALIENT FINDINGS 

P artial shade was found to be necessary for arecanut nurseries for 
preventing sunscorch. This also increased the out ··turn of planlable 
seedli ngs. In the transplanting expe riment it was observed that pla nts 
which were set in the main fiel d earlier are ma r vigorous and precocio us 
than those which had been reta ined in the nursery for longer d uration 
and then transplanted. Spacing given to the palms in the main field was 
found to have infl uence on sunscorch of stems, inflorescence production, 
flower- set and ),ield. Palms spaced at 2.7 m X 2.7 m and less had less 
than 2.0 per cent of palms showing scorching as against a maximum of 
70.0 per cent in the wider spacings. The mean number of spadices produ
ced per tree and the percentage of spadices to leaf· fall progressively 
increased with increase in spacing. The mean percentage of flower· set 
in trees spaced at 1.8 m X 1.8 m was 6.1 as aga inst 13.9 to 226 in the 
wider spacings. The maximum yield per unit area was from trees spaced 
at 2.7 m X 2.7 m. Spacing was found not to have any appreciab le 
influence on the qualI ty and out· turn of cured produce . In the study 
on the root system of arecan ut palm it was observed that in general the 
maximum concentration of roots is within a radius of 100 to 125 cm 
from the stem and 100 em fro m ground level. The spacing given to 
trees was found to influence the altern of distribution of roots. The 
quantity of roots (d ry weight) per unit volume of so iJ ln the feeding zone 
increased with decrease in spacing, whereas the estimated quantity of 
gross roots per tree decreased with decrease in spacing. Palms irrigated 
once in three days were more vigorou~ than those receiving irrigation at 
wider intervals. Palms planted at 90 em depth had signiflcantiy more 
height and number of nodes than those planted at 30 and 60 t:m depths . 
Among the cover crops tried in ar canut gardens Mimosa inl'iw was the 
most promising. For central Kerala lephant - foot - yam ( Amolp!zapha!!lIs 
campomt!atus) was fou nd to be the most profitable intercrop for arecanut 
gardens. The intercrop of banana does nOl have any adverse effect On 
the growth of areeanut during the ini llal three year period of the pla nla
tion. Tn the mixed garden of arecanut and cacao, the latter flowered and 
set pods ..vithin two years of its planting. Under th~ conditions prevaiiing 
in so thern K rala arecanut palms planted on terraces formed along the 
contours of hill slopes and receiving clean cultivation and manuring hall 
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In the N P K manurial experiment the influence of N and green leaf at 
higher levels (25 and 50 kg ofN and 3400 and 6800 kg of leaf per 500 palms) 

was fou nd to be significant on the vigour of palms as well as on the 

earliness in the production of spadices. At one centre, potash at 70 kg 

per 500 palms influenced production of number of nodes and girth. The 

harves ting trial confirmed the necessity of c/loosing fulIy ripe bunches for 

the p reparation of Chali. From tile uniformity trials it was observed 

that the minimum number of trees required per plot for field experi

men ts in arecanut is twelve. 

(a) RESEARCHES COMPLETED 

VI. A. 2. SOWING EXPERIMENTS 

e) Effect of different intensities of shade in seed bed and secon

dary nursery beds on growth perfo r mance of seedlin gs 

This experiment was taken up to find out the optimum intensity 

of shade that is to be provided for the seedlings in the nurseries to obtain 

healthy growth. The treatments in the primary nursery consisted of 

(I) no shade, (2) partial shade and (3) complet.e shade. In the secondary 

nursery the seedlings from each of the three treatments were subgrouped 

into three and the same three treatme'lts as in p rimary nu rsery given. 

The trial was first initiated at the Central Station in 1962 - 63, and repea

ted in 1963 - 64 . The last set of observations made during the period 

also gave results similar to tbe earlier observations. The mortality of 

seedlings in the open nurseries was 75.2 per cent as against 16.2 per cent 

in the partial and 12.9per cent in the completely shaded nurseries. The 

out- turn of plantable seedlings under partial and complete shades was 77 .0 

and 82.2 per cent respectively as against 49 per cent in the open. 

VI. D. MISCELLANEOUS 

2 & 5) Harvesting trials 

Quality of produce as influenced by degree of maturity: Areca 

growers are in the habit of harvesting two successive bunches at one and 

the same time while attending to the harvest of ripe bun ches. These 

two bunches will necessarily be of different maturity, the lower one being 

f higher maturity than the upper one in the same tree. To find out 

the d ifference in the quality and out - put of the c.: u red produce (Biligotu) 
obta ined from the fruits of the two bunches harvested as above, a trial 

was in progress. The results showed that nuts from the lower bunch 

(higher maturity) give seven per cent higher out - turn of the produce, 

This is in conformity with the results obtained earlier. The quality of 

I 
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the prod uc obtained from the lower bunch was also supe r i r as indie 

ted by t he higher price of Rs. 300.00 per 50 kg of Chali o b tained against 
R • 266.00 per 50 kg of Clwli fro m the upper bunch. 

6) Sim pl e manurial trials on arecanut in ryots' gar dens 

Simple manurial trials laid out around the Central and Reg ional 

Stations in the growers' gardens in 1960-61 as part of the above s heme of 

the erstwhile Indian Central Arecanut Committee were continued. D a ta 

on y ield of palms under the trial recorded during the period showed hal 

the treatment differences are not significant at any of the centres : he 
above results have been included in the final report of the schems prepared 

by the erstwhile Committee The trials have been discontinued. 

7) 	 W eedicidal t r ial 

Trials on the control of weeds in arecanut gardens using proprietary 

weedicides were taken up at the Regional Arecanut Research Stations, Peechi 

and Hirehalli. Out of the nine weedicides tried at Peechi, Starn-F. 34 was 

found to have effect for 2 to 3 months in controlling the grass growth. 

At Hireh a lli Stam-F . 34, Bladex '0' and Bladex 'C' were found to be effective 

in controlling many of the grasses. However, there was regeneration ot the 

wt)eds in the course of 6 to 8 weeks. Due to the high cost of chemical 

control as compared to manual weeding and unsatisfactory results obtained, 

the trials were discontinued . 

(b) RfS EARC HE S IN HAND 

VI. 	 A. h). Determination of optimum age of transplanting seedlings-cum

sowing in situ vs. transplanting of single, double and treble 

tranplanted seedlings. 

Seedlings of different ages are used for the main field planting in d ilT

erent tracts. The practice of directly sowing the nuts ill situ as well as 

transplanting seedlings in nurseries themselves prior to the main field plant

ing are also in vogue. An observatIOnal trial to study these aspects was 
laid out at Central Station with the following eight treatmentS. 

1. 	 Dir cl ly sowing seednuts in the main field. 

2. 	 Transplanting One year old seedlings. 

3. 	 T ransplanting two year old seedlings. 

4. 	 T run plan ting three year old seedlings. 

5. 	 T ra nsplanting four year old seedlings. 

() 	 Tran~[ lanling two year old seedlings which had been transplan ted once 
in the n ursery . 

7 . 	 T ransplantlng three year old seedli ngs which had been tr nsplan l d tw ice 

in the nu rse ry. 
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8. 	 Transplanting four year old seedlings which had been transplanted t hrice 

in the nursery. 

It was obs~rved that the plants which were set in the main field 

earlier are more vigorous and precocious than those which had been retained 

in the nursery for longer durations and then transplanted . Observations 

made during the initial three years after planting have shown that trans

planting of seedlings once in the nursery reduces the height. 

A similar trial with six treatments waS in progress at Kahikuchi since 
1963-64. 

VI. B. CULTURAL EXPERIM ENTS 

a. 	 1) Determination of optimum spacing in the main field 
This experiment having spacings of 18m X 1.8 m, 2.7 m X 1.8 m, 

3.6 m X 1.8 m, 2,7 m X 2 .7 m, 3.6 m X 2.7 m. and 3.6 m X 3.6 m as 

treatiTIents laid on a randomised replicated design was in progress since 

1958 . · The trees commenced flowering in 19E2-63. 

Studies on the follcwing aspects were continued to be made in the 
experimental garden. 

Spacing and sunscorch: The wider spac ings of 3 .6 m X 3.6 m and 

3.6m X 2 .7 m had 70.0 and 18.0 per cent respectivel y of the palms affected by 

sunscorch which was significantly more than the rest of the treatments. 

The difference between these two treatments was also significant. In 

all the other spacings the palms affected by sunscorch was less than two 

per cent. 

Spacing and inflare seence prodllction; Leaf-fall, production of 

spadices and percentage of spadices to leaf- fall progressively increased 

with increase in spacing. The spacing of 1.8 m X 18m had significantly 

lesser number of leaves shed (6.1) than others . The number of spadices 

produced per palm was significantly less in 1.8 m X J.8 m and 1.8 m X 
2 .7 m spacings than those produced in 27m X 2.7 m, 36m X 2.7 m 

and 3.6 m X 36m spf'.c ings . The minimum of 3.5 inflorescences per 

palm was produced in 1. 8 m X 1.8 m spacing and the maximum of 6.2 

in 3.6 m X 3.6 m spacing Whilc there is no s!6nificant difference in 
the llUlliber of flowers per spadix in the vario us t reat ments the percentage 

of flower set is significa ntly less in 1.8 m X 1.8 m spacing (3.4%) than 

the rest. The maximum set of 22 6 per cent was obtained in 36m X 
3.6 	m spacing. 

Spacing alld yield: The maximum yield of 10,515.8 kg of ripe fruits 

per hectare was obta ined from 2.7 m X 2.7 m spacing which was significantly 



l 

24 


more than the yield from 1.8 m X 1.8 m, 2.7 m X 1.8 m and 3.6 m X 
3.6 m plots. The pattern of increase in yield from year to year in diffe
rent treatments was studied for a period of first three years. The data 
gathered are given below. 

TABLE 1 

Yield variability undet' different spacings 

Mean yidd per tree 

Spacing 1963-64 1964-65 1965-66 


1.8 m X 1.8 m 29 53 46 

1.8 m X 2.7 m 54 98 ]01 

1.8 m X 3.6 m 64 127 155 

2.7 m X 2.7 m 52 154 214 

2.7 m X 3.6 m 91 168 240 

3.6 m X 3.6 m 43 162 248 

From the above it will be seen that the rate of increase in yield 
from year to year is very slow io closer spacings whereaj: it is quite rapid 

in the wider spacings. 
Spacing and quality of produce: The turn over of Chai; (dry kernel) 

and its quality (market rate and proportion of biligOfu to kokka) were 
assessed from representative harvests. The results showed that spacings 

have no effect 00 the above. 
Spacing and root spread: Studies on the distribution of roots as influe
nced by diftereot spacings adopting soil- block or quantitative method 

gave the following resuIts: 
1. In general heavy matting of 60.9 to 66.9 per cellt of total roots 

and 51.3 to 55.6 per cent of the fine roots are concentrated within 50 em 
radius of the palm. More than 80.0 per cent of total roots arc within 
100 to 125 cm from the stem, though the roots are found to travel 

beyond 1.75 m laterally. 
2. Vertically. maximum concentrations of 66 .3 to 79.0 per cent of 

total and 72.2 to 76.3 per cent of fine roots, as within the first 50 em 
layer. The second layer of 51 to 100 em contains 18.3 to 23.3 per cent 
of total roots and 13 .6 to 20.0 per cent of fi ne roots. The maxim m 
vertical penetration of roots waj: upto 2.8 metres. 

3. Trees when planted at closer spacings have a tendency to explore 
the lower strata more judiciously than palms planted wider apart. 

4. The quantity of rools (dry weight) per unit volume of soil 

with in the feeding zone incre,, ~ es with increa se in density of pl anting, 
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whereas the estimat ed quantity of gross roots produced per tree deoreases 

with increase in spacing. 

The same trial was also running in the Regionl1l Stations at Peechi. 

Hi rehal li and Kahikuchi . At Peechi, where the experiment was laid out in 

1960, yield obtll ined from pInts with 2.7 m X 2.7 m and 2.7 mX1.8 m spacings 

was significantly higher than the yield obtained from 2.7 m X 3.6 m and 

3.6 m X 3.6 m spacings. A more or less similar result wherein closer spac

ings had given higher yield had been obtained at Central Station also during 

the year 1963-64. The palms of the corresponding experiment at HirehaIli 

and Ka h ikuchi have commenced flowering during the period. 

2) Effect of interval in irrigation dt different depths of planting arecanut 

seedlings. 

The depths at which arecanut seedlings are planted in the main field 

and the intervals at which they are irrigated vary considerably from tract to 

tract and with different soil conditions. This experiment. was) therefore, initia

ted to determine the effect of depth of planting areca seedlings in the main field 

and the intervals at which irrigations are to be given under the conditions 

prevailing in the different regions. The planting of the experiment was 

done in 1962 at the Peechi Station adopting a 4 x 3 x 5 split plot design 

with four intervals of irrigation ( viz. no irrigation , irrigation once in 3,6 and 

9 days) and three depths ( viz. 30 cm. 60cm and 90 cm) of planting. The 

main treatments (intervals of irrigation) were $uperimposed from the second 

year after planting. The growth measurements recorded showed that palms 

under no irrigation had significantly lesser girth at collar, height and number 

of nodes than those UDder other irrigation treatments . As regards girth at 

75 cm above ground level (permanent mark) also palms under no irrigation 

treatment were significantly poorer than those irrigated once in three days. 

Palms irrigated once in three days were most vigorous and had significantly 

more girth at collar, girth at 75 cm and number of nodes than those under 

other treatments . Deeper planting at 60 cm and 90 em significantly reduced 

the girth at collar . Palms planted at 90 em depth had significantly more 

height and number of nodes th a n those planted at 30 em and 60 em depths. 

Observations simdar \0 those made at Peechi were also made at 

Hirehalli, Kahikuchi and Mohitnagar. In all these centres the irrigation treat

men t was superimposed only during the period under repo rt and h,ence the 

growth of palms as influenced 'by depth of planting alone could be studied . 

At Hirehalli where 30, 45 and 60 cm depths had been adopted, there 

was nO significant effect on the girth and height of palms due to depth 

However, seedlings planted at 30 cm depth had significantly more number of 

leaves than those at 60 em depth. At Kahik!Jchi where 15,30 and 45 cm depths 
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have been adopted seedlings planted at 45 em depth have recorded si g 

nificantly less girth at coIlar and height than those p lan ted at other 

depths. At Mohitnagar the experiment had to be discon ti nued due to 

severe casualities in the experimental plots. 

At Central Station the experiment was laid out du ring Ju ne, 1966 
on a 4 x 3 x 5 strip plot design with four intervals o f irriga t ion and 

three depths of planting. 

4) 	 Study of intererops in areeanut gardens . 

In order to explore the possibility of growing certain inter and 
associate crops in arecanut gardens without detwnent to the a recanut 

crop, a trial on a 5 x 5 Latin square design was laid out at the Peechi 

Station in 1964. The inter crops tried were banana, colocasia, (C%casia 
antiquorum), pineapple and elephant foot yam ( Amorphophallus campanu
fatns). A control plot with no inter crop was also maintained. Co n i

dering the yield and cost of raising the crops, it was observed that ele

phant foot yam was most profitable, banana being second in the order. 

Pineapple and colocasia though they corne up fairly well under the shade 

of arecanut trees,wer~ not economical. Data on the growth meaSurements and 

yield of arecanut palms revealp.d that cultiva tion of intercroos in arecanut 

J'gardens had no significant adverse effect on either growth or yield. 

A similar trial as above with inter crops of banana. pineapple, 

. guinea grass, ginger and betelvine Was in progress at the Regional Stal

ion, Kahikuchi. Raising of inter crops was found not to have any 

adverse effect on the growth of arecanut palms. 

At the Central Station specimen plot of banana, pineapple, ginger, 

arrow-root, guinea grass and cardl1mom were maintained . All the crops 

except ginger were found to grow satisfactorily under the shade of are

can ut trees. 

5) 	 Compar,tive study of different green manure and cover crops for 

arecanut gardens. 

A 4 x 5 randomised replicated trial with Ca/apogonium muconoides, 
Pueraria phase%ides and {I.'iimosa invisa was in progress at the RegioTJal 

Station, Peechi. A control plot (no green manure crop) had also been in

cluded. Tile yield of green matter obtained was 12,7, 12.9 and 16.~ 

tonnes per hectare during 1965 and 8.2, 9.2 and 88 tonnes per hectare during 

1966 respectively for Ca/apogonium, Pueraria ahd Mimosa. The efft!c t f 

the cover crops on the performance of arecanut palms at the end of two 

year period was studied. The growth and yield data of palms olleeted 

did not reveal any significant beneficial or adverse effect on :.trecanlll due 

to growing of cover crops. 
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A trial similar to the above was initiated at the Hirehalli Station 

and seeds of six cover crops were sown. 

At the Central Station green manure and cover crops viz ., 

Grotalaria anagyr 0 idi's , Sesbania spf'ciosa, Caiapo[!onill/n mllconoides, 
Pueraria javanica, Celltrosema pubescens , Stylosanlhe~' gracilis. and Mimosa 
iI/visa were tried in observation plots. The green matter obtained from 

t he crops were 8.0,32.2, 10.7,13.4,5.3, D.4 and 17.0 tonnes per hectare 

respectively. Mimosa in visa seemS to be the most promising cover crop 

7) 	 Effect of growing banan~ in arecanut gardens for different dU r .ltions 

Banana is the most common food crop intercropped in arecanul: 

gardens of all the arecanut growing tracts, In order to aSsess the effect of 

growing banana as an intercrop in arecanut gardens as well as to find out 

the optimum number of plar.ts and the stages at which the former C<1n b~ 

raised with the latter, an experiment on an 8 x 4 randomised block design 

with the following treatments was laid out at the Central Station in 1963. 

I. 	 No banana throughout the period of experiment (i. e. pure pl<1ntatiorl 

of arecanut crop.) 

2. Banana as intercrop throughout the period of experiment at full level. 

3, Banana up to the end of third year at full level and no banana thereafter. 

4 . 	 Banana up to the end of 3rd year at full level and at reduced kvel for 

the rest of the period of the experiment. 

5. 	 Banana up to the end of 3rd year at fuJi level and at reduced level 

till the end of sixth year and no banana thereafter. 

6. 	 Banana up to the end of 6th year at full level and no banana there

after. 

7. 	 Banana up to the end of 6th year at full level and at reduced 

level thereafter for the rest of the period. 

8. 	 Banana up to the end of 6th year at full level and at reduced level 

tilt the end of the 10th year and thereafter no banana. 

Note:- The 'third year corresponds to the period when majority of the 

palmS would have furmed distinct nodes;. Sixth year corre

sponds to the period when more than 50 per cent of the palm:; 

would have flowered . Tenth year corresponds to the attainment 

of the full beari:1g capacity. 

Both the Grops were given the cultural and manurial operations as 

per the normal schedule for each crop. The data recorded on growth 

features showed that the difrael~ce in the vigour of palms grown under 

the two conditions i, e ., with the intercrop C'f banana and witllOllt banana 

is not significant. Gfl)wiJlg an intercrop of banana during' the initial 

three years of plantation has no adverse effect on the growth of arecanut • 
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pal ms.· Banana suckers werl! replanted at full level under treatment 2, 6 , 

7 and 8, at reduced level under treatments 4 and 5 ~Dd completely 

uprooted from treatment number 3. 
A simil<H experiment as above with only five treaLments superimposed 

in a three year (,,jd garden was running at the Regional Station, K a h ikuchi 

since \963-64. The growth measurements of the arecanut palms reco rded 

during the year showed that growing banana did not have any adverse 

effect on the growth of the arecanut. 

9) Mixed garden of (a) arecanut and coc..Jnut (b) arecanut and cacao. 

(aJ Arecanut and coconut : Arecanut and coconut are found grown 

as mixed plantations in certain areas. To assess the desirability of such a 

practice as against raising them as pure crops, an observational trial 

with two trea tmen ts viz. (I) arecan ut and coconut as mixed crops and 

(2) areca nut as pure crop, repeated twice was laid out at the Central 

Station during 1964. The coconut seedlings were planted in 1964 at a 

spacing of 8.1 m X 8.1 m and arecanur in 1965at2.7mX2.7m. The 

growth of both arecanut and coconut seedlings was satisfactory. 

Similar trials were also in progress at the Regional Stations, Kahi

kuchi and Palode. 

(b) Arecanut and cacao : A mixed garden of arecanut and cacao 

(CriolJo variety) was planted at the Central Station in 1964 as an obser

vfltional trial with (I) arecanut and cacao at 50: 50, (2) areca as pure 

crop and (3) cacao as border to areca garden. The growth of both are

canut and cacao trees was s~tisfactory. The cacao plants commen.::ed 

flowering and a few pods have set. The flowering of cacao dUring the 

second year of planting is quite early for this crop as compared to ~ts 

performance reported frem outside India. 

11) Studies on the performance cf nuts gathered at different stages of 

maturity. 
Fifleen seednuts in each raised from seednuts of diff,erent maturity 

(viz., 19, 9t, 10 and 10} months) were planted at the Central Station as an 

observational trial in 1961-63 to study their performlnce. -:he growth 

measurements showed tilat on an overall consideration, palms raised from 

seednuls of 10 and 10~ mon:. h~ mlturity are more vigorous than others. 

12) Effect of different spacings and methods of layout on the incidence 
of sunscorch of areCOlnut palm . 

Arecanut palms are highly susceptible to sunscorch, particularly in 

situations where the palms are exposed to the southern and south western 

sun. In order to find out whether method of aligning the garden a nd 

spacing have any bearing with scorching, an observational trial was 

planted in 1960 with three spacings of 2.4 m X 2.4 m Iquare, 2:7 m X 2. 7 m 
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sqU!lrc: and 3.6 m X 3.El m quincunx, each aligned in north-south direction 
and at an angle of 20° to north-south. A count of the palms showing sun
scorch symptoms was made in December, 1966. The indications f lO m the 
observations were that aligning rows in north-south direction red uces the 
inciJence of scorching . 

13) 	 Mu lching trial-a comparison of different mulches in arecanut 
gardens. 

A trial to compare the utility of different mulching materials for 
areca nut gardens was laid out at the Central Station adopting a completely 
randomised design with fOLlr plots per treatment. The mulch€s tried 
were (I) chopped arecanut leaves, (2) guatemala grass (Jripsaclim laxum) , 
(3) arecanut husk and (4) dry leaves collected from forest. The control 
plot did not receive any mulching . The mukhing was done in February, 
1966 with the advent of summer. Observat ion s on soil moisture status 
made at intervals after an irrigation shoVved that the loss of moisture fro m 
the mulched p!ots was very slow compued to the plo~s with no mulch. The 
percentage of moisture in th::: 'no mulch' plot was ]0 at the end of JO 
days after irrigation which moisture level was seen in the mulched plots even 
18 days after irrigat~on. The mulcbed plt,ts were also comparatively free of 
weeds unlike the 'no mulch' plots . Between the different mulches there was 
no appreciable difference. 

14) 	 Study of different methods of raising ar;3c anut gardens on hill slopes. 

This experiment laid out · in 1961-62 at the Regional Station Palode 
has three main treatments consisting of (J) pIa nt ing en terraces made along 
the contour, (2) planting on t("rraces made at the site of planting ~ nd 
(3) planting on sloper. not taking into account the contour and three 
sub-treatmen ts, viz., (I) no cultivation no manuring, (2) clean cultivation 
and manuring and (3) perma nent cover cropping and manuring. 

Ob:;ervations made o n growth and flowering beinviour of the palms 
showed that plants planted on terraces ;:long th e contour were signifi
~antl y more vigorous than those planted in the other methods. Palms which 
were under clean cultivation and ma nuring were also s ignifica nliy more 
vigorous than palms underthe other two treatments. The percentDge of palms 
flowered as well as the average number of spadices produced per tree were 
h igh est in plots under clean cLiltivation and rTl an uring. 

Observations on moisture status and organic carbon content of soil 
in the various plots were also being made in coliaboration with the 
Chemistry Section. 
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VI C. MANU RI I>. EX PER IME TS 
2) N. K. manurial experim e nt. 

T his experiment w<'.s laid alit both at Central and Regional Stations 
to fi nd out t eN P K req uirements of arecanut palm undc::r varied soil 
and clim::1tic Con ilions, It was laid (lut in 1961 at Vittal on a 3' 
confounded factorial design as a si ngle replicate. The treatments consi
sted of 0, 25 an d 50 kg of n it rogen, 0, 20 and 40 kg of phosphoric 
acid, 0, 35 and 70 kg of potash and 0, 3400 and 6800 kg o f gr en 
1 af, all per 500 palms. 

The results of quinquennial observations (1965) on growth of the 
palms showed i h~H nitrogen a nd green leaf ( G ) alone had signifi ant 
effect on characte rs such as girth at last eXI=,osed node, length of oldest 
leaf, number of leav("s and number of trees which had not attained 75 cm 
height from the base. There was no significant difference between N I lind 

N? dnd G 1 and G2. levels. NO and GO treatments had significantly more 
n umber of plants which have not attainp.d a stem height of 75 Cm. 
Plants in these treatments also had signific I1 tly le "s~r girth at the last 
exposed node, leng:h of oldest leaf and I1llmbt:r of leaves th211 2t 
higber levels of Nan d G. Data on leaf-fL'd!, production of spadices 8;',d 

numbe.r of palms flowered in different plots \vere recorded. The results 
showed that nitrogen at both levels (N2 and N l ) has given rise 10 

significan!ly more leaf fall, more spadices, greater percentage of spadices 
to leaves she and hi gLer percentage of palms flowered than at NO There was 
no significant difference between N I and Nz. Significantly higher lea f fa II 
h;Jd b"en obtained at higher levels of phosphoric acid. Green leaf at 
G z and G 1 levels had also significant i'1fiuence on leaf·fall . The 
main efrect of G z on the number of spadices, percentage of spadIces to 

leaf-fa ll and percentage of palms flowered was significantly higher than 
GO. There was no signifk ant difference between G2 and G 1 on any of 
the characters studied The influence of potash was also not significant . 

Obs~rvations on the above lines were also made on a similar tri al 
being conducted at Peechi since 1961. Unlike at Vittal the influence o f 
K.. was sign if1ca !It, 1( 2 re-co rd ing more !lumber of nodes and girth ~t la -t 
exposed node than KO· Ph osp horic acid at Pz level recorded sig nifica ntly 
lesser nurr,ber 01 nodes than PO. 

1 e a bove experimen t planted in la ter years was ru'1 ing a t Hire
hai!i and I<.ahikuchi Stations <:1so. Anllual gro wth. meC1surements o f the 
palms w re recorded , 
4) Effec t: o f f\I P K in organic and inorganic forms on p;irr. performil nce. 

Th e experimen t was programmed to determine whe ther palms 
receiving che ica l fertilizers will have any adverse effect if cll,tI1ge elVer 

to organic 
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to organic manures and vice versa. The treatments were superimposed in 
a six year old garden at Central Station which was receiving only cattle 
manu re a nd green leaf throughout uniformly . The first dose of fertilizers 
as per treatment was applied in 1963-64. The treatments consist of 
(l) N. P and K (25, 25 and 40 kg respectively per 500 palms per year) 
in organic form from 6th to 15th year, (2) N, P and K in inorganic 

form from 6th to 15th year, (3) N, P and t.< in organic form from 6th 
to 10th year a nd then in inorganic form till 15th year and (4) N, P and 
K in inorganic form from 6th to 10th year and then in organic form till 15th 
year. 

The yield difference between the two treatments und~r comparison 
was not significant. 

vr. D. MISCELLANEOUS 

1) Uniformity trials - collection of yield data of palms . 


This study was in progress since 1958-59 in a private garden (pro
genies of unknown mother palms) for determining the optimum number of 
palms to be planted in experimental plots and to determine the srape of 
such plots. Yield data collected from 1958-59 to 1964-65 indicated that 
increasing the plot size beyond 12 tress per plot does not result in any 
appreciable reduction in coefficient of variation . lhe data collected during 
the period also gave more or less similar results. 

With a view to find out whether the variability will get reduced if 
selected progenies of known mother palms are planted as done for field 
experiments, the above study was exten ded to the progeny garden of the 
station during 1964-65. Yield data of 144 palms \\-ere scrutinised. The 
results showed that in this case also a plot size of 12 trees is required . It 
was, however, seen that long narrow plots are more efficient than compact 
plots. 

2 & 5) Harvesting trials. 

Quality ofproduce as influenced by degree ofmalt/ritl " 
Tn practice, when ripe bunches are ha rvested stray fruits are observed 

to be still green. Information about the quality of the Chali obtained from 
these nuts is not available. The above study was further extended to gather 
information on this aspect. The nuts from routine harvest were grouped 
as (1) fully ripe and (2) partially ripe (as indicated by the yellowish green 
colour of the fruit). The former gave 8.6 per cent increase in out- turn of 
ChaU of superior quality (Rs. 347/- per 50 kg) as compared to the latter which 
fetched only Rs. 20 I /- per 50 kg. 

A similar study was in progress at the Regional Arllcanut Research 
ta tion, Peechi in respect of tendernut harvest which is the practice at that 

region. 

, 
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TABLE 2 
RainfaH data - 1966 

VJtta l Peechi Hi rehalli Kahik uchi Moh itll iigar Palode 
-----

Ra in Mean rain R ain Mea n rain Ra in Mean rain Rain Mean rai n Ra in Mea n rain Rain Mean rah 

Months fall fall for fall fall for fall fall fo r fall fall for fall fall fo r fall fall for 
in mm previo us in mm previous in mm previous in mm previous in mm previous in mm previous 

years years yea rs years yea rs years 

january 

Februa ry 
March 
Ap ril 
May 
lune 
july 

August 
September 
October 
November 
December 

0 .30 

35 .70 
188 .70 
516.80 

1067.80 
283.90 
201 .00 
20S.00 
110.30 
3390 

0 .03 

2.46 
3~.06 

250.08 
860.93 

1173.81 
795.92 
36399 
215.61 

81.98 
35.80 

39.60 
36.00 
97.00 

540.90 
778.90 
228 .08 
131.50 
544.20 
243.60 
32.70 

J 5.60 
3: .0c! 
26 .00 
97.70 

535.97 
687.53 
443.27 
272.47 
293.40 
85.20 
45 .33 

9.80 
13.00 
176.00 
149.30 
130.90 
183.20 
313.90 
328.10 
3\6.20 

16.40 

1.26 
3.50 
3.66 

81.66 
91.92 
90.16 

116.22 
210.04 
207.28 
167.12 
78.48 
23.30 

23.90 
7.50 

3 }.60 
99 .60 

203.60 
(i58.30 
235.80 
342.70 
173. 10 
32.90 
46.20 
5.60 

3.40 
7.75 

55.1.3 
167.05 
271. 60 
324.05 
368.23 
249.53 
154.75 
65 .33 
9.03 
7.37 

25.10 
4.20 

16.20 
227.50 
263.50 
931.40 

1356.80 
559.60 
27.60 
1.60 

12.00 

7. 90 
22.75 

144. 25 
309.62 
599.12 
771.70 
78/.95 
477.50 

51.07 
5.75 

4.00 
78.80 

295.90 
16.60 

433.00 
289.60 
135.60 
423.00 
388.80 
293.10 
306.00 

51.93 
65.10 

170.45 
382.50 
243.08 
202.73 
455.78 
230.73 
280.55 
432.50 
209.40 

98.65 

w 
N 

I otal: 2643.40 3815.67 267240 2533.47 1636.80 1073.60 1660.80 1683.22 3425.50 3177.61 2657 .60 2823.40 

;I> ;I> -~ » ~. g'-<"O(lq ...... ... 
() ::I n 

<1> " '" n
;I> ~ ?>1l:1 .., 
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VI. E. CROP WEATHER STUDY 

Weather data in respect of rain fall, temperature, humidity, etc., were 

recorded at the Central and Regional Stations . The rain fall data are given 

in t a b l ~ 2. 

(cl R ESEARCHES CO NTEMPLATED 

Experiments to find out suitable methods of intercultivating arecanut 

gardens as well as for determining the hest method and time of application 

of fcrti Iizers h ave been proposed to be taken up. Assessment of different 

types of areca for evolving a suitable type for rainfed cultivation has also 

been progrllmmed. 

, Experiments contemplated on drainage and different sources of 

nitrogen have been postponed due to their low priority. 

PtOgramme IIf work for 1967 

Number and name of the project 	 Venue of work 

A. 	 I. Determination of optimum 

age of transplilnting secdlings-cl.lm

sowing in sitfl vs transp hin ting of 

single . double ano trehle tr<iIlsplanted 

seedli ngs 

A. 	 2. Determination of optimum spacing 

in the main field 

A 	 3. Eff~c t of different methods of 

layout on the incidence of slll1scorch 

on areca nut palms 

A. 	 4. Effect of different intervals of 

irrigation at dIfferent depths of 

planting arec;,!]ut 

A. 	 5 . Investigations on different types of 

areca und er rainfed and irr iga ted 

conditions 

A. 	 6. Tntercropping experiments-

a) banana 
b) other crops 

A. 	 7. Mixed cropping experirnents
a) coconu[ 

b) cacao 

Vittal and Kahikuchi 


Vittal, Pecchi, Hin:halli 


and Kahikuchi 


Vittal 


H irehalli, Vittal, 


Pcechi, Mobitnagar and 


Kahikuchi. 


Mohitnagar and Vittal 


Vitlal, Kahihlchi, 

Peechi, H irehalli 

and Mohitnagar 

Kahikuchi, Vittal and 

Palode 

http:secdlings-cl.lm
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A . 	 8. Effect of different methods of inter- Hirehalli. Vittal, Peechi 

cultivation on the productivity of palms and Mohitnager 
A. 	 9. N P K manurial experiment Peechi, Vittal, Hirehalli, 

Mohitnagar and Kahikuch 

A. 	 10. Effect of applying fertilizers to supply Vittal 

N P K in organic and inorganic forms 

on palm performance 

A 	 11. Studies on placement and frac tional Vittdl 
application of fertilizers 

A. 	 12. Harvesting trials (i) season-wise variat- Peechi and Vitta 1 
ion in quality of produce and (ii\ 

quality of produce a£ influenced by 

degree of maturity 

A. 	13. Root studies of arecanut palm of Vittal and Palode 

different ages and under different soil 

conditions 

A. 	 14. Crop weather study ViLtai, Peechi, H ireha!1i, 

Palode, Mohitn:;gar lind 

K a bikuchi 

dr 



Peed , i 

reha l\i, 
'k uch 

irehalli. 
rand 

STATISTICS 

( p, R, Ramachander) 

SUMMARY OF SALlfNT FINDING 

A technique for forecastin g the cro p yield in arecanut has been 

worked out Two samples o f 12 kg each of ripe nulS dra wn from a given 
lot a t random were fo und to. be suffi cient for determining percentage of ker
llei weight to wet w~ight. RejecLion o f seedli!lgs which do not have a mini
mum of fi ve leaves at the time of p lant ing (1 8 months o ld) and subsequent 
replacement of such of th ose which do no t atta in a t least 20 em girth at co llar 
after o ne year growth and those which do not develop at least four nodes 
after two years growth is estimated to g ive 20 per cent increase in 
yield . Progenies of pal ms which come to bearing in the fift h year of 

transplanting it self could be expected to give eight to fifteen pe r cent increase 
in yield Applicati u ll of t he se lection stan dards to tbe seedl in gs was foun d 
to sub~tantial!y eliminate the late bearers in the garden an u also other une
conomic pi\lms Length of longest lea f OfSPi'o u ts Wa! found to be positively 
and significantly correlated with height, nu mber of roots an d length of roots 
a nd nega tively with girth at collar Num be r or leaves at the time of plant
ing has neg:lt ive corrC'lati on with seed li ng height. Num ber of nuts ha s 

negati ve significant correlation with size of nu t and positi ve significant 
conel:1tioll with to tal weight but there is no dlresho lci vaiue fur these chara
cters in the local type . lhe c orrelation between number of bunches and 

yield is higll and significant. N umber of femal e flowers does not have any 
correlation with nut set. The number of nuts borne by adjacent bunches of 
the same t rect is positively and significantly correlated. 

(a) RESEARCH ES COHPLETE D 

VB b; REI-I NEMENT O F EXPER[ME'l'TAL TECHNIQ UE 

( I) Determil1arion of sample size for estimating perunloge of 
dry kernel weight 10 Wei weight : Si nce efta'i (dried kernel) is the final 

produce in arecanut, compariso n o f trea tments in different experiments has 
to be done for the final out-turn of Chali from each treatme nt, Conside
rable difficulty exists for drying the large quantity of produce fro m an experi
ment, treatment- wise in each replication for each of the harvests 10 find the 
weight of final p roduce. To circumvent this, a sa mpling technique fo r 
determi'ling the eonversio n rate of ri pe n uts to fin al produce was workpd 
out . It was obse rved tha t two sample3 or J2 kg each of ripe nut s drawn 

fro m a given lot at rand om, will b:! suffi:ient for determining the percen tage 
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of kernel weight to wet weight of the lot. These results were in conformi ty 

with those o btained earlier. 

The above samplin o technique wil l also be useful in the area and 

production survey in wh ich the expected out-turn of cured produce can be 
worked out for gardens where crop cutting trials are in progress. 

(2) Crop forecastil1/{: Uniike anllual crops, where crop fo rec sts 

arc issued about the coming season's harvest no attempt has been made lill 
now to work out the method of p redicting the .:ountry's production in 

perennial crops like arecanut. Such forecasts wiII be useful in planning 

developmental activities as weI! as in marketing of the crop. With this end 
in view the fo llowing study was ta ~en lip 

It had been observed that the number of nuts in a tree and fi: lal 

produce have a highly ~ignificant. correla tion. As such from an estimate of 

number of nuts which will be avail3ble for harvest, the Anal produce could 

be worked out, by finding out su i ~ able conversion factors Llr each individual 

tract. The number of nuts was estimated by counting ti1e nuts in all bunches 

in a random sample of trees of a ranciom sample of gardens during September

October when ail fruits would have set. The sample size was determined 

using the yield dn ta (number of nuts) for 1964-65 of 3207 pa lms which were 

grown u nder uniform condit ions. It was observed that the mean n u mber 

of nu ts yielded p~r tree could be estimated with an estimate falling within 

10 per cent of actual value and with 90 por cent precision only ifmore tha n 

1217 trees (approxi mately 30 per cent) are taken from the above garden and 

nut-set counted Random samples of population of sizes varying from 5 to 

120 were then take n and estimates of mean yield per tree and its co-efficient 

of variation worked out by usi ng the u",ual simple random sample estimate 

as well as the ratio estimate, the number of nuts yielded during 1963-64 

being the auxiliary variable. F ro m the results obtained it was seen that 

for a sa.uple size of 90 trees (i. c. approxinnte!y 3 per cent) the co-effic ient 

of variation is less than 10 per cent but very few estimates fdll withi n 

the 10 per cent limit of act ual value. H owever, owing 10 the fact that la rge 

n umber of such samples ~re requ ired to be taken for forecasting prod uct

ion in a tract, this differe nce wil get adjusted and a sufficiently precise 

estim1 te of the pro uction of the tract can be expected. Thus d pe nd

ing upo n the most frequently occurring olding size of a particular Tact. 

the s3m ple si ze mu t b;: fixed at 3 per cent of the nu mber of trees in 

such holdings. 

VII C CORRE ATDN, HERITAB iliTY A rD CAU SAT[O~ . r UDIEI) 

(a) Correlation betwe en morp h(;!ogical characters of sprouts and 

seediin gs . 

belwee 

length 

leaves 

to sho 

ing wi 

yield. 

(b) 
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( i ) Sprouts (six months old): All possible correlations between 

(a) height, (b) number of leaves, (c) length of longest leaf, (d) girth at 

co lla r. (e) number of roots and (f) length of longest root of sprouts 

,vere worked out using the measuremenls recorded in respect of 100 sprouts. 

It was seen that (\) number of leaves is not correlated with any of the 

characters examined and (2) length of longest leaf is positively and signifi

ca ntly correlated with height, number of ro<?ts and length of longest root 

and neglltively \vith girth at collar. 

(ii} .S'eedling ( ei!!hteen m()nrhs old) . Correlations were worked out 

between (a) height. (b) girth at collar, (c) number of leaves and (d) length of 

ongest leaf of seediillgs for two sets of plants . The values a re given below:

T ABI.E 	 I 

Correlation between different growth charflcters of seedlings 
._ _.. 

Correlation between . Set ( Set II 
----- ----  -- 

a and b 0.42** 0.44 H 

a and c -0 II'" -021* 

a and d 0 .40** (J.55*'" 

b and c 0 .01 0.01 

band d O.21·~ 0.49** 

c and d -U.S7'" -0 27 if.';~ 

*Signifi cant at 5% level 


,;:'c' Significant at I % level 


It can be seen from the above table that (\) there is no correlation 

between gi rth at collar and number (If leaves, (2) with increase in height or 

length of leaves, girth at col!::lr increases, (3) with increase in number of 

leaves both the height and length of 10ilge~t leaf decrease. The above go 

to show that selection exercised for number of le"wes at the time of plant

ing will reduce the height, which has a negative gwotypic correlation with 

yield. 
(b) 	correlation between growth and other ch.uacters of palm with yield 

(0 Standardisation oI nursery selution: Seednuts lor raising seedl

ings are being gather~d from phenotyp .cally high yielding palms and the 

eed li ngs transplanted to the main field when tbey are about ene and half 

years old. Even though some selection is being practised at this stage, the 

same is not based on any correlation studies. Studies were, therefore, taken 

up to make the existing method of selection of seedlings mu;;h more object

ive and to investigate whether any further Improvement in selection of 

seedl ings can be ,!chieved. 
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Out of 3207 seedlings that are bein g grolA-n under uniform co nditions 

at the C ntral Station 324 randomly selected palms belonging to 41 mother 

pal ms were used for the study. Phenotypic and genotypic l:orrel al!ons of 

different growth characters of seedlings recorded at the time of p lanting and 

one and wo ye f , growth after planting in main field were worked out with 

yield (number of nuts) during first, second, third and fourth years of bearing 

as well as cumulative yield for the first four years. ·The results are presented 

in table 2. Frem the phenotypic correlations given in the table it is obse rved 

that the growth characters recorded at the time of planting is significantly 

correlated with yield in the first year of bearing only, whereas characters 

recorded one and two years afler planting have significant correlations with 

yield in most of the cases examined. It is also observed that number of 

leaves at the time of planting, girth at collar after one year growth and 

number of nodes after two years growth alone have positive significant 

phenotypic and genotypic correlations with yield. These results indicate 

that selection based on the above three characters will be advantageous in 

improving the yield From the point (,f view of practical considerations it 

was found necessary to reject Ollt of tbe one and half years old seedlings 

those which do not have a miliimum of five lea ves at the time of planting 

and subsequently r~pl3ce such of those seed ling s which do not ~\ttain at 

least 20 em girth at collar a fter one year growth and also those which do not 

develop at least four nodes after two years growth. Rejection based on the 

above standards of selection was estimated to increase the yield by about 20 

per cent. 
(ii) Correlatio!l bffll'een number of nuts )ielded by a flu and si;:e 

of nuts: The correlation between the above two characters was worked 

out using three sets of daw. when it was seen that they were always negative 

and significant. However, since the correlation be t\veen number of Iluts and 

total weight was positive and sig'1ificant a search for thresl' old vi:llue between 

these characters was rn <1 de. It was observed that threshold value does not 

exist for the Vitlal type, the ultimate weight increasing considerably with 
the increase in !lumber of nuts borne in spite of the reduction in nut size. 

(iii) Corre/atien between nUI/lber ofbunches ofa tree and yield: Posit ive 

significant correlation WFiS found to exist between the number of bunches 

harvested and (1) total number of nuts , (2) total wc( ·" e ight of Iiuts, 

(3) number of nuts per bunch and (4) weight of nuts per bunch of a g ive n 

tree in the two sets of data examined It, therefore, appears that sel (.. 

ion of bearing palms for high yield can be based on the number o f 

bunches. 
(iv) Corr, {ation befwt?en number of femate f/uwer'\" alltt percenta::e 

of fruit set: Correlations were worked out between the number of rema l~ 
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T ABLE 2 

Phenotypic and genotypic correlations between growth characters of seedlings and their subsequent yield 

Phenotypic correlation Genotypic correlation 

'''lith yield during with Yield during Herita
---------------~------.--~-----------Growth characters -----.- ---------- 

First Second Third Cu mula ti vc Fir~t Second Third Cumulative biiity 

year year year yield year year year yield 
-~--'----'-" --'--- ~-.- ------.----------.----.-.--..--,,-------.---

1. ye<i/" 

(at the time of planting) 

Number of Ic,lVes 0.2F'+ 0.04 0.04 0.06 O.32 ~' 0 .12 0.21 0.26 0.92 
Girth Dt collar 0.12 '" 0.0 ·, 0 .03 0.07 0. 12 -0.35* -0.04 -0.34'" 0 ,96 
Height 0.19'; 0.06 0.06 0 .09 0.36" -::l . 18 --0.18 - 0.16 0.80 

w11. year 
'-D 

(one year after pianting) 


N umber of leaves O.26 *'t- 0 . 17~ 0.12* 0.19 '" 093"'* -·0.32* --0.03 0 .08 0.32 

Girth at collC1r 0.2P' ~ O.2T~'" 0.16" 02!) '~'* Q.4() ** 0 .10 0-16 0.16 0,80 

Height 0.22'''/' O. ::'7~'; O.2Y :i- o ~'(}:H' O.3P -U.25 -0.4 1~, * -0.3 3* 0.32 

I I I yea r 

(two years after planting) 


l\' umber of lea 'les O. 24'~* 0.13 * o 15 ~' 021** 0.19 -008 -0.09 0.Ql 0.32 

Girth at permane nt mark 0.l6* 0.17* 0.14"" 0.23 H ' O.34~· -:).15 0.68 ** 0.26 0.36 

Girth at last exposed node 0.19~ (1.09 0.2.F'~ 0.20" * 0.33* -0.03 -0.21 0.12 064 

Number of nodes 0.20;<":>:' 0,26** 0.13;(' 0.24H 0-39** 0.28* 0.03 0.19 096 


* Above P 0.05 level of significance 0.10 $ Above P 0 ,05 level of significance 0.28 

** Above P 0.01 level of significance 0.20 *. Above P 0.01 level of significance 0.38 
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flowers in a bunch and corresponding percentage of fruit set for three sets of 

100 bunches each . Jt WaS observed that none of the correlation co-efficients 

which ranged from 0.04 to 0.06 was significant showing thereby that fruit 

set in arecanut is not influenced by number of female flowers produced. 

(v) Studies in yield pattern of arecanut palms and the effect of 

seedling rejl'ctioll on them: With a view to determine the percentage of 

regularly poor yielding plants, the yield pattern of 32 '+ plants for four years 

was studied. plants \vhich yielded less than 20 per cent of the mean for a 

particular year was grouped as low yielding . The percentage frequency 

of the different groups and th eir yield con t ribution to the total were worked 

out. Results are given below:

TABLE 3 


Pattern of variation of yield in arecanut 


Yielding behaviour o ve r a 
period of four yeClrs 

Percentage of 
OCClJ rre llce 

Percentage contflbution 
to total yield 

Never low 16 30 

Low once 28 39 

Low twice 

Low thrice 

10 
16 

16 

9 

Low always 21 6 

It will be seen from the above that 40 per cent plants which are 

either reguiarly low yielding or low yielders for three years 0 t of the four 

contribute only 15 percent to total yield . By applying the selection standards 

formulated above (VII C. b i ) the stand of these 40 per cent uneconomic 

plants will be hrought down by llbout 50 percent thus making the pl antation 

much more efficient. 

(vi) Correlation be/ween number of nuts borne hy diffaent bun
ches of the same tree: It was seen that while correlations between number 

of nut~ produced by adjacent bunches were all positive and significant those 

between non-adjacent bunches ,vere not significant. 

(c) 	Heritability studies 

Standardisation of criteria of Sf'/ution of mother palms : Only 

phenotypic sele.:tion of mother palms for yield was being exercised till noW. 

Since the heritability of yield (both number of nuts and total weight of 

fruits) was found to be as low as 0 .20, a search was made to find out yield 

components and other related characters which have a high heritability and 

significant correlatton with yield . N one of the characters e::.amined except 

age at first bearing had a high heritability (0.72) . This character had also 
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negative significant phenotypic and genotypic correlations with cumulative 

yield for t he first four yea rs as well as the three criteria form ulated fo r th e 

e lection of seedlings. Selection for e,\rliness in bearing (fifth year after 

planting) was estima ted to give eight to fifteen per cent increase in yield. 

The effect of seedling selection b,o sed on the cr iteria standardised 

above on age a t bea ring was studied wh\!o the following results were 

ohtaill ~d 
Age at bea ring Percenwge of pa lm!: in different 8ge ~roups 

(In years) Present st a nd After exercisi ng selection 

5 62 74 

6 32 25 
7 4 1 
g o 
9 o 

It can be seen from the above that plants which commence bear ing 

late are totally elimi llated when selection standards are applied 

(b) RESEA RC HES IN HAND 

VII (a). PLA1'\NING, ANALYSIS AND INTERPRETA1TON OF 
EXPERiMENTS 

Statistical analysis and interpretation of results in respect of all the 

expe-riments conducted at the Central as well as R egional Research Stations 

\\'ere taken up during the period under report. Designs for new experiments 

to be initiated in all the Research Stations were suggested, 

VB (c). CORRELATION, CAUSAT ION A ND HERI TABI LlTY STUDIES 

A f urther search for the different componen ts of yield and other 

related characters 'which have a high herita bi lity and significdnt 

correlation with yield is un der progress. D ata are being gathered from the 

different Regional Stations with a view to re pea t the bio metrical investigat

ions reported above, which were done lIsing South K anara type under 

Vittal conditions . 

(c) RESEARCHES CONTEMPLATE D 

Since almost all characters so f,ir eX3!11ined have a low or medium 

heritability, a direct phenotypic selection for a ny particular cha racter will 

not be very effective. H ence it is proposed to work out a selection index 

for yield using as many measurable cha racters as possible and data are being 

gathered with this end in view. Analysis of dispersio n o f the world collection 

maintained a t the Central StaLion using tile Mahalanobis D2 , has also been of 

programmed. When the final grouping is done a hyb ri u isation programme 

with a view to exploit hybrid vigou r will be drawn up, 
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Programme of work for] 967 

.-------------------

Number and na me of tbe project. Venue o f work 

S 1. Refinement of experi menta l technique 
S . 2. Correlation, heritability and causa tion stud ies 

a) Correlation between growth !:haracters 

of seedl ings 

b) Correlation between growth and other 
characters of the pa 1m wi th yield 

c) Heritab ility studies 
S. 3. Discriminant [unct ions and select ion index 

Vit tal 

VitI I 
Vit tal, Peechi 

and H irehalli 
Vi tlal 

Vittal 

soil. 

sods 

tolal 
availa 



SO IL CHEI'1ISTR Y 

( Dr. A. R. Kalbande) 
rk 

SUMM ARY OF SALIENT FINDINGS 

P h) sico·chemical analysis of the soils collected prior to the COmmen

cement of the experiment from the N P K trial laid out at Vittal showed 

that the soils arc strongly acidIC, medium to high in total nitrogen, medium 
hi in avai lable nitrogen and low to medium in nvailr.ble Pz 0 5 content. W ater 

halli holdi ng capacity was seen to vary from 39.6 to 46.3 per cent for the surface 

IS cm layer. Manurin g with organics and inorganics done during the first 

two years was found to have not increased the tota l as well as available 

nitrogen contents of the plots. The decrease in available nitrugen with d·::pth 

was prominent in all the blocks. B&i sed on the analysis data cf the soil 

samples from the SRme N P K trial laid out at other fOllr centres, the soil 

in each cpntre was cla ss ified On the b8sis of percentage organic carbon cont

ent as very high for Peechi. low to medium fo r Hi rehaIli , low to high for 

Kahikuchi and very high for Mohitn;'2ar. Th trEatmnll consisting of 

permanent cover cropping with manuri ng m'aintained its superior ity over 

clean cultivation 3nd manuring. Of the diffe ren t cover crops tried 

Slyl(lsanthes gracilis was found to be the best from the point of view of 

organic carbon sta tus of the soil. An e;< periment to study the co mposition 

changes in soil and plants br o ugh t about by continuous application of 

manures and fertili zers (N P K ) with and" ithout cultivation p ractices was 

finalised. W0rk on the s ta ndardisation of a sam pling technique for plant 

samples was initiated. The ilnalysis of differe n t parts of one and half year 

old seedling showed that as a whole the pla n t has 75 to 80 per cent moisture 

and 3.05 to 5.4& per cent ash on oven-dry ba sis. 

(b) RE SEA RC HES IN HAND 

VIII. l. ANALYSrS OF SOIL SA \1PLES FROM N P K M ANURI AL 
T RIAL 

Experiment to determine the optimum manurial requirement of areca 

palm had been laid out in the year 196 1 and subsequent years at Vittal, 

Pccch i, fl irehalli, Mohilnagar and Kahikuchi. Soil samples were collected 

from the experimental plots from three d~ptl; s (0 - 15 , 1 5-45 and 45-90cm) 

before laying out the experiment to study the initial nUiri tiona l stiltus of tbe 

soil. Second sampling was done at Vittal in 1964. 

Physico-chemical analysis of the soii ~ from Vi l ta l showed t hat the 

soils a re strongly a<:idic in rellction (p H 4.5 to 5. 6). medium to high in 

total nitrogen, medium in available Ili ~ rogen and low to medium in 

available P2 0 S content as p <: 1' th e limits of cl ass ification used by soil 



44 


te;;ting laboratories. Water holding capacity of the surface w il was 

observed to vary from 39.6 to 46.3 per cent. Application of o rganic 

manures and ferl il l:zcrs during the initial two years \Va found to have 
increased the a va ilable nitrogen Content of the plots only to a neglig ible 

extent. The available nilrogan content showed a decreasing trend with 
depth indicating thereby a restricted activity of soil mi::ro·-organ isms in 
the sub - surf~e layer. No efTect was seen On total nitrogen content due 10 

the application of gree:1 leave or ammonium ~ulphate . 

Soil samples collected from Regional Stations were analysed fer 
percentage organic carbon content and classifjed int o different $oil fert:l ity 

groups. The classifiction along with limits used are given below:

Station 

Peechi 

Organic carbon status 

(range between blocks) 

Very high ( 1.06 to 1.50 per cent) 

Li mit 

Low 

of classifica tion. 

< 0.5 per ce"t 

Hirehalli Low to modium (0. 40 to 0 .58 Medium n.S to 0. 75 

Kah'kuchi 

percent) 

Low to high ( 0.3 8 to 1.06 

per cent. 

l igh >.0.75 per cent. 

Mohitnagar 

per cent) 

Very high ( 1.69 to 2.13 per cent) 

From the above it can be seen that there is nO \v lde variation In 

between the blocks at Peechi, H irehalli an d M olritmgar while i::t Kahikuchi 

the var iability is high. 

VIlT. 3. TISSUE TESTING AND MINERA L N JTRITION OF PALIVtS. 

Stand ar disation of technique for leaf sampling: 

To standardise the leaf sampling technique for the purpose or ana lysis 

ninety palms of uniform age and under uniform treatment were marke 

·out. From each leaf on the crown of these paims ten middle leaflets live, 

on either side were sample , washe ' with disrilied water and oven - dried. 

VIlT' 4. (a) NUTRIENT EXHAU STI ON STUDY. 

In order to gather information on the total removal uf p la nt nu tr i nls 

from the soil by arecanut palm at different stages of its gro \\O lh, different lant 

parts (leaf, midrib, stern and ro<'ts) of one and half year old seedlings ",cre 

analysed The results showed that the seedlings as 8. ,,,hole contained '15 10 

80 per cent uf moisture and 3.05 to 5.48 per cent of ash on oven-dr y b ilSIS, 
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Palo 

on hi 

this s 

(i i) 



soil Was 

organic 

to have 
gligible 

Isification. 

per cent. 

'aria t io n III 
I 

Kahikuchi 

f PAL"v1S. 

.. l 'ot 311(l.YS1S 

rent plan t 

45 

VIII. 8. PERM ANENT OBSERVATIONAL PLOT TO STUDY THE 
COMPOSITION CHANGES IN SOIL AND PLANT BY CONTINUOUS 
USE OF FERTILIZERS. MANURES AND CULTURAL PRACTICES. 

In order to study the compositional and nutritional changes brought 

about in the soil and plants by the continuous application of manures, ferti

lizers and adoption of cultural practices an experiment was designed with 

t he following six treatments. 

1. Untouched. 

2. Clean cultivation alone. 

3. Clean cultivation + Inorganic fertilizers. 

4. Clean cultivation + Organic manureS. 

5. Clean cultivation + Organic manures + Inorganic fertilizers. 

6. Fertilizers + Organic manures. 

MISCELLANEOUS 

(i) Soil fertility studies under <lifferent methods of raising arecanut on 
hill slopes. 

An experiment laid out at Regional Arecanut Research Station. 

Palode to study the effect of different methods of raising arecanut garden 

on hill slopes on the incidence of yellow leaf disease was made use of for 

this study. The treatments consisted of (I) no cultivation and no manuring. 

(2) clean cultivation and manuring and (3) permanent cover cropping and 
manuring. The results of analysis showed that the treatment, permanent 

cover cropping with manuring, maintained higher nutritional status tha:1 

the rest. 

(ii) Cover cropping in arec:J.nut and its effect on nutrient content in the 
soil. 

An observational plot to study the efficacy of different cover crops 

to change the nutritional status of the soil was laid out with 

(I) Crota/aria a nagyro ides , (2) Mimosa invisa var. inermis, (3) Calopoga
nium ml!lconoides, (4) Stylosanthes gracilis. and (5) Centrosema pubescens. 
A control (fallow) plot had also been included. Of the different green 

manures Stylosartthes gracilis gave promising results as judged from the 

analytical data obtained for organic carbon and available nitrogen content 

in the soil 

(iiI) Standardisation of technique for feeding nutrient solution through 
stem of ~reca pa i m. 

dlings were 
Since the application of plant nutrients through soil does not giveaiced 7) to 

a correct picture of the quantity of nutrient absorbed an easy technique
-dry basis. I 
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for feeding nut rien t solut ion through the stern was tflfd . The one method 
tested failed Lo make the plants abwrb sufficiently large uaalities of the 
Dulrie t Sol ulion The work is being continued. 

(iv) Root feeding with ferrous sulphate solution 

Chemica! analysis of the leaf tissues done earlier' had shown that 
tissues from yellow leaf disease affected palm~ contain more iron than t he 
healthy one. The iron content of the healthy tissues was , therefore, proposed 
to be raised by roo t feeding of ferrous sulphate solution so as to see ""'hether 
the palmsdcvelop the symptoms of the disease as observed in the field N ine 
healthy palms were fcd continuously with 1.0, 0.5 and 0.1 per cent ferrous 
sulphate solution through roots . At the end of the experiment no toxic 
symptoms were seen on the palms although they had absorbed on an average 
2913,2874 and 2374 ml of solution containing 29.1, 14.4 and 2.4 g of ferrous 
sulphate respectively. It had been reported by earlier workers that a dose 
of 12 g ferrous sulphate per palm was lethaL It now appears that the palm 
can withstand higher doses of ferrous sulphate without any adverse effect if 
administered over a longer period and in dilute solution. The leaf samples 
from the experimental palms have been co llected .for chemical analysis. 

(c) RESEARC H ES CONTE MPL ATED 

Studies on the release of N from different organic manures under the 
soil conditions existing in arecanut gardens are proposed to be taken up for 
adjusting the inorganic fertilizer application to the crop. Mobility and 
availabilty of applied phosphorus in the soil profile will also be studied for 
adjusting the quantity and mode of its application. Studies on soil from 
important areca nut growing areas were postponed due to its low priority. 
Proposed work on analysis of cured products will be taken up when the 
unit on biochemistry is established . The pot culture studies envisaged 
will be taken up under the project on yellow leaf disease. 

Programme of work for ] 967 
- - ---- - ---. 

Number and na me o f project Venue of work 

C. 1. Release of nitrogen to arecanut from Vitlal 

different organic manures 
C 2 Mobility and availability of applied Vittal 

phosphorus in soil profile 
C. 3. Comparative study of different green Vittal, Mohitnagar, Peecl. i. 

manure and cover crops and their Hirehalli and Kahikucil i 

organic matter adding capacity. 

C. 4 

C.5 

C. 6 



method 
of the 

the 
sed 

47 

C. 4. Standa rdisa tion of sampling technique 

for plant sample 
C. 5. Stud ies on nutrient exhaustion by 

arecanut palm 

C. 6. Studies on composition changes in soil 
and plant by continuous use of 

ferti lizers, manures aad cultural practices 

Vittal 

Vittal 

Vittal 

average 

ferrous 
a dose 

he palm 
t effect if 
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PLANT PHYSIOLOGY 

(In-charge Dr. A. R Kalbande) 

SU MM A-f, Y OF SALIENT FINDINGS 

Field survey of the diseased gardens showed that they are high ly 
neglected from the point of soil conservation, intercultivation, manuring, 
plant protection etc. The disease was found to affect plants of three years age 
and above only. Older leaves of the crown, first show the symptoms of ( e 
disease . In the field experiments application of macro and micro nutrients 
was taken up. Quarterly and annual observations were also recorded 
for assessing the pre and post treatment effect of the applic&tion of 
nutrients on the palms. Chemical analysis of soils showed that the 
soils from Jayapura centre are strongly acidic and are high in organic 
carbon content. Punalur wils were seen to have low available nitrogen 

content. 

(b) RESEARCHES IN HAND 

IX COMPREHENSIVE PACKAGE PLAN SCHEME 

• 	 Work on this scheme intended to irJVestigate the role of macro and 
micro (Fe, B, Zn, Mn and Mg) nutrients in different combinations on the 
incidence and control of yellow leaf disease of arecanut and initiated towards 
the close of 1965 at four centres in disease affected areas of Kerala and 
Mysore states was continued. 
1) Field survey of the package plan unit lreas 

Field survey was taken up in about 50 per cent of the gardens 
proposed for this purpose in all the four centres to observe the vis~al 
symptoms, spread of the disease and the influence of factors such as 
rainfall, soil, topogrdphy, water table, cultural practices etc., on the 
occurrence of the disease. The following preliminary observations have 

been made: 

1. The disease was found to affect only plants of three years age and 

above. 

ii. In southern Kerala cultivation of arecanut was seen to be mostly 
on hill slopes giving no attention to soil conservation practices . At Anna
manada centre most of the infected gardens were found to be submerged 
under flood water during rainy season. 

iii. In general the cultivation practices adopted were found to be 

highlY inadequate. 
iv. Intercropping with coconut, pepper, tapioca, jack, banana. 

coffee etc., was observed in majority of the gardens. 



nitrogen 

aero and 

s on the 

:d towards 
I
erala and 

gardens 

banana. 

49 

v. Adequate drainage facilities had not been provided in most of 
the gardens. 

vi. Pests such as spindle bug. mit~s , root grubs, etc. and d ise, ~es 

such as koluf)ga and band were very common in most of the gardens and 
no contro l measures,were being followed . 

(2 ) 	 Field layouts 

The field experiments consist of applh:ation of d iffere'lt macro and 

micro nut r ients alene and in combinations as per the following treatments 
laid out on a randomised block design. 

A. 	N P K (Am monium sulphate 140 g, Super phosphate 225 g and Muriate 

of potash 115 g or wood ash 2 kg) plus 11 kg catLle manure pcr 
pa lm 

B. 	 As in treatment A + lime at I kg / palm 

C. 	 As in treatment B .;. Ferrous sulphate (57 g / palm) 

D. 	 As in treatment B + Sodium borate (2 3 g /palm) 

E. 	 A s in treatment B + Zinc sulphate (23 g / pnlm) 

F. 	 As in treatment B + Mang. nese sulphaic (68 g/palm) 

G. 	 As in treatment B + r,'fagnesium sulphate (68 g / palm) 

H. 	 Control- healthy palms receiving garden owner ' s usual treatment 

I. 	 As in treatment B + Manganese sulphate (68 g/paim) + Magnesium 
sulphate (68 g / palm) 

J. 	 As in treatment I + Zinc sulphate (23 g/ palm) 

K. 	 As in treatment I + Sodium borate (23 g/ palm) 

L. 	 As in treatment I + Zinc sulphate (23 g / palm) + Sodium borate 

(23 g / palm) . 

M. 	 Control- Diseased palms receiving garden owner's usual treatment. 

Out of the large number of gardens surveyed 23 gardens were finally 

selected at four centres to layout 27 replications. Quarterly and annu.. 1 

observations were being regularly taken for assessing the pre and post treat

ment performance of the experimental palms. First dose of nutrients as per 

treatment specifications was applied once in J966 in 24 replications while 

three replications at Punalur centre received two doses, first in 1965 lind 

second in 1966. 

(3) 	 Chemical analysis of soil and plant tissues 

Before the application of nutrients, soil samples from all the treatments 

were collected to study the pretreatment nutritional status of the soils. Plant 

samples were also collected from each treatment simultaneously . It was seen 

from the analytical data of the soils from Jayapura that it is strongly acidic 
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with high organic carbon content. Soil samples from Punalur centre were 

observed to have low available nitrogen content. 

(c) RESfARCH ES CONTE MPLATED 

Pot culture studies have been proposed to be taken up flJ r studying 

the symptoms due to nutritional imbalance . 

Programme of work for 1967 

Number and name of the project Venue of work 

PP. 1. Scheme on comprehensive pJ.ckage 

plan trials on yellow leaf disease of 

31CCllnut 

Vittal, Koottattukulam, 

Annamanada, Jayapura • 

and Punalur. 

a) Survey f r assessing the area 
affected by yellow leaf disease 

b) Field experiments (with macro and 

m icro nutrients) in growers fields 

c) Chemical analysis of soil and plant 

tissues and nuts 
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ENTOMOLOGY 
(S. N. Seshadri) 

SU MMARY OF SALfENT FINDINGS 

Labora tory tr ial ' conducted with different acaricides against red mi te 

have sbown that Kelthane at 1.86 cc per litre of wa ter has the maximum 

ovicida l effec t F ield tr ia ls laid out at Peech i and Hireha lli have sho wn that 
Kelthn ne E C, Kelthane W . P.) TrithioD aDd Akar-338 are effec tive against 

m i!es . Biological co ntrol of m ites ta ken up in co llaborat ion with Common

\-Vcalth instit ute of Biological Control Ba nga lore showed that Phyrouilils 
persiTllilis is predato ry on both red and wh ite mites . The in florescence 

ca terp illar was fO ll nd to damage 3.5 per ce nt o f the inflorescences. The 
sporadic OCC urrence of slug caterpi llar co uid be con trolled by sprayi ng 

DDT 5 per cent W. P. Two in r-;ects Mcrismus carin(lfLtS and ACQ nthopsyche 
p lagiophelphs were recorded z: s new p ts on arecanut. 
(a) RESEARCHES COMPLETED 

X. 1. CONTROL OF MITES 
Fie ld trials co nducted in the ear lier years at the Centra l Station had 

shown tha t K\! l bane and T rithion are effective in checking rei nfes tation of 

m ite colon ies. La b ratory tests we re cond ucte during the year to assesS 

the ovic idal efficacy o f five acaricides viz., (1) A kar-338 (I cc), (2) Kelthane 

(0 .93 cc), (3 ) Kel thane (1.86 cc; , (4) T rith ion ( 1.26 cc) and (5) M itex (1.2 cc) 

ail per litre of water a~ainst red mite (R(loiella indica ). T he control 

consisted o t 5prayi ng with water alo ne . The results of laboratory experiment 

do ne on a randomised block design ill res pect of red mi te i given be low: 

T ABLE l 
Mean percentage of hatching 

O b~erva lIo n made a fte r ---- --
Treatmen ts 2 48 72 96 120 

hours hours hou rs ho urs hours 
- - -

K e lthanc 0.93 cc 14.13 J5.4 5 17.10 18 .75 18.75 
per li tre 

Ke lthane 1 86 cc 
per litre 2 91 2.9 1 3.31 3 75 3.75 

T n thio n 5.00 6 2.) S.8S 8.75 875 
A kar-338 7.93 10.43 10.85 11. 65 11.65 
M irex 9. 18 12 .25 12.96 J2.4l 12.9 1 

Contro l 27 .50 44.58 54. IH 79.57 95.40 

S. E. 1 rea l ment 
mean 5.21 6.86 6.77 5. 18 4.01 

C. D. (P. 0.05) 10.:-8 U 91 13.74 10.51 8. 14 
.._ - - --
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From the above it can be seen th at Kelthanc ar 1.86 cc per ht re of 

water has the maximum ovicidal efTcet. F ield trials laid out at Peechi 

and Rl reha lli with seven li caricides sho wed that Keithane E, C., Kelt hane 
W. 	p" Trithion and Akar-338 are effecti ve ag inst mites. 

MISCEL LANEOUS 
The caterpiilar o f the pest Spalulifimbira gresia H erring was fo und 

in a sporadic form d ur 'ng the year in the bulk and expciimental plots 

of the Central Station, The la rval stage of the pest which appeared in 

the months of Jan uary to April was found to feed voraciously on the 

under surfaces of a recanut leaves. In severe cases the pl l1 n t is almost 

defoli llted. Large scaie field trials taken up in the control of the pest 

showed th at DDT 50 per cent W. P . is effec tive In controlling the same. 
At the R egional Statio n, Hirehalli, an OrtbopterollS pest MorismuJ 

carinatus Wlk. was found to da mage the lea f blades of young arecanut 

palms. A psychid pest, AcatllOpsyc!/P piagiophelps Hampson was also 

found to do si ila r da mage at the same station. The former pest has 

been found to be effectively controlled by spr::lyi ng Or dusting the seedlings 

with DDT 50 per cent W . P. or BHC 10 per cent dust at 4 kg per 11 ctare 

twke at an interval of 15 days. 

(b) 	 RESEARCH ES IN HAN D 

X 1. CONTROL OF MITES 
A laboratory trial against wil iie m ite ( Parntetranyd1Us illdiclIs) 

with different acaricides was in prog ress. Biological control of the pest 

was ini tiated in collabora tion wi lh the Common Wealth Jnstitute o f 
Biolog ica l ConTrol , Ba01gaJo re. An imported predaceous m ite, Phytoseilus 
persimilis has been found to feed bOlh on the red and white mites of 

arecanut. Further work is in progress. 

X.2. CONTRO L OF W HITE GRUB 
The grubs of a cockchafer beet le (L~ucophclis berm~isteri) feeds 

on the tender roots of a recanut and cause considerable reduction in the 

yield and vigour of palms. In severe cases of infect ion the tree!' will 
succumb to the ttack, Of late, the pest has gained s~ril)us proportions. 

The life history of the pest was being stud ied during the e i'iod by rearin g 

the grub in pots plan ted with arecan u[ seedlings, A tler:1pls made to 

rear the grubs UD der laboratory condi tion on tubers of yam, sv-/eet potato 

and potato did not succeed. 
X. 3. STUDIES 0 T HE BIOLOG Y AND CONTR OL OF INFLORE

SCENCE CATE RPTLLAR 
A survey was taken up towards the close of the year to assess the 

incidence of the pe: t. Observations made on 750 palms of the R esearch 

cent. 

ing. 
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Station showed that inflorescences to the extent of 3.5 per cent are damaged 
y the pest. Damage due to snail which is supposed to be a predisposing 

fac t r for the attack of the inflorescence by this pest was found to be 1.5 per 
cent. 

X. 5. STUDY OF STEM BORER PEST (XYLEBORUS PERFORANS) 
OF A ECANUT PALM AND MODES OF CONTROL 

During 1963 64 occurrence of a powder post beetle was reported from 
Pl1ltur Taluk both on arec~nut and coconut palm. The incidence of this 
pest was again noticed dUring the year in the farm of the Central Station. 
The grub of the pest bores into the wood and forms innumerable and 
irreguiarly running gallaries inside the stem. An attacked stem can easily 
be recognised by the presence of small circular holes through which frass 
will be thrown out. In the case of coconut a reddish sap was alw found 
oozing with the frass. Tbe affected palms will succumb easily to the pest. 
The leaves turn yellow and droop down accompanied with severe nut shedd
ing. The pest was found to be effectively controlied by painting stems with 
BHC 50 per cent W. P. or Dieldrex at the fate of 2 kg and 631 cc in 100 
litres of water respectively. 

(c) RESEARCHES CONTEMPLATED 

Methods of control of red ants and scales and study of symbiotic 
relationship between these are to be taken up. The insect which causes 
severe tender nut fall is to be trapped and identified . 

Programme of work for 1967 

N urn ber and na me of the project Venue of work 

E. I. 	 Biological control of mites 
E. 	 2. Studies on the control of the infloresc· 

ence caterpillar (TirQthaba 'rnUildela) 

E. 	 3. Study on the biology and ·control of 
white grub (Leucopho.:'is berm~iste,.j) 

E 	 4. Study of the stem bq./rer pest Xyleboflls 
perforans of arecanut palms and mode 
of control J 

E. 5. 	 Bionomics and CC~ntrol of spindle bug 
E. 6. 	 Survey for assesS-:ing crop losses due 

to pest ;0 , 

a) Mites (b) ,two.indle bug 
c) Jnfloresce.~d dlcaterpillar 

Vittal 
Vittal 

VitIa! z:nd Hirehalli 

Vitlal 

Palode, Peechi and Vttal 
Vittal, Palo de, Peechi, 
Hirehalli and Mohitnagar 



PATHOLCGY 

(T. S. S. Rawther) 

SUMM ARY O F S.~ UENT Fi ND INGS 

Laboratory screening tria ls with different fungicides against Phyto
pht/t(}ra arecae showed that Mercurised Copper oxychloride . B1itane and 

Bordeaux mixture effectively checked the fungal growth. In the spraying 
trials for the control of }(u!e'ogrz using low volume equipmellt it WCl S 

observed that the chemicals could reach 12 to 15 meters height when 
sprayed from the ground. Fycol 8E was observed to produce phytotoxIC 

effects on the leaves of the sprayed palms. Large scale spraying trials 
against button shedding and tender-nut fall have shown that summer 
sprayings {April, May) with Bordeaux mixture alone or in combination 
with B H C reduced the shedding. 

(a) RESEARCHES COM PLET ED 

XI. 1. TRIALS IN THE CON TROL OF KOLEROGA OR M AHALr 
(FRUIT-R OT) U SING FU NGICID ES WfTH AND WITHOUT 
ADHESIVES 

A laboratory assay with certa in of the fungicides initiated in the 
previous year was continued using the "poison media teChnique". Results 
obtained are given below. 

TABLE I 

Gro""'h of Phytophtbora 8recae 
._---------- ----- - --

Mean diameter of colony III cm 
Name of the fungicide 2nd day 3rd day 4th day 5th day 

Fyto/an 1.1 13 1.5 1.7 
Microcop 08 1.1 1.5 1.7 
Coppesan 1.0 1.5 1.5 1.8 
Blitane nil nil nil nil 
Mercurised copper oxychloride nil 1111 nil nil 
Bordeaux mixture nil nil nil nil 
Control 1.7 2.3 2.8 3.3 

---'-
It Clln be seen from the above table that Mercurised copper oxych

loride, Blitanc and Bordeaux mixture have totally checked the growth of the 
fu gus. 

XI. 5. STUDIES ON THE CONTROL OF r~NSCORCHING 

Damage to the stems of arecanut palms c' Sp 'y sunscorch on South 
. 'Jeewestern Side of the palms accounts for huge Jo ~ f threes annually. It has 

been observed from previous years ' trials that " pahe affords protection 
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eq ua I to that a fforded by lea f sheath a od that the fi lm could be used for 
more than one seaso n . T he t ri dl was co nti nued and t he economics o f using 

polythene film in c m pari on with that o f lea f sheath worked o ut. It was 
observed tho t polYlhene, t ho ugh costlier , ca n be repea tedly us d for two to 
three seasons and hence is eco nom ica l in the long run. At Hireha lli a lso. 

It ".,as ob;;erved th at poly thene "an affo rd good protection a gainst sunscor
ching of stem . 

(c) RESEARCHES IN HAND 

XI . \. T RfALS IN THE CONTROL OF KOLEROGA OR MAHALI 
( FRUfT-ROT ) U STNG FUNGlCIDES W ITH AND WITHOU T 
A D HESIVES 

Koleroga or Mahall caused by the fungus Pltytophthora areCQ~ is 
one o f the m' j"r d iseases of areca out pal m and accou nts for en orm ous losses 

of c rop in most of t he areCanut g rowing tracts. The fun gus can be effec ti v Iy 

controlled by spray ing one per cent Bordea ux mixture, but prepara t ion and 
s pr ying of the same in the monsoon mon ths o f june-ju ly a re co nfronted with

various problems. TlIe efficacy of co pper oxychlorides such as Blitox. 

F ytolan. Coppesan. Microcop (each @ one k.g in 200 litres o f water) and 
F ycol 8E ( 578 gm in 100 li t res of water ) as \\>el as certa in other formula tions 

like Du-Ter, Brestan ( 1 kg in 800 Ilt res of water ) and Bli ta ne (578 gm 

in 100 Ii tres of water) which can eas ily be prepared in compariso n wi th 

Bordeaux mixture was compa red. SInce there was only mild incidence of 
the disease the fu ngici de ould not be evaluated c ritically. There was ve ry 

stray inc idence of infectio n in t he p lOl sprayed with Fycol 8E . 

T o expl ore the possibility of controll ing Kolero&a by low volume 

sp rays , a fee ler tr ial usi r.g Oleocop 50 per cent and P . L. copper 40 (copper 

oxych lorides) in oil was tak~l\ up . A shoull1er c arryi ng Mi ni-micron 77 

lI nit was used for sp rayillg the c hemicals. It WIlS observed tha t the chemical 
c ould reach 12-15 meters height when sp rayed from the ground. A large 

scale Lrial was) th'! refore, taken up with F ycol 8E and leocop (2.5 li t res of 

eo. 'h chem ical in 17.5 litres of so las p ray) and Fycol 8E (2.5 Jitres in 30 Jit res 

o f water). 1he control plOl was sprayed with one per cen t Bordeau mixture 

lI<;i ng a normal high volume rocker sprayer. D ue to lack of incidence o f the 

disease the treatments c()uJd not be evaluated. A . im ilar fie ld trial was la id 

out a t Peechi with Fycol 8, Fycol 8E (both in oil ), Captan and B rdeaux 
mixture . The latter two were sprayed wit h a rocker sprayer. r ungic ides 

could no t be eva luated d ue to no n-oc '~urrence of the disease. Phyto toxic 

efi;" l W.i'~, howl!ver, obse rved on leaves of pa lms sprayed with Fycol 8E. 
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XI. 	2. TRIALS TO I VEST IGATE T HE CAUS S AND METHOD OF 
KayamCO NT R L OF BUTTON SHEDDL G AN D TENDER NUT F A L 
monthlyIt had been observed that large scale shedding of buttons and tender 
studiesn uts is associated with fungus and insect ll ttack. The large scale spraying 
plants Strials with different fungicides and insecticides in combination which had 
persicD/Ibeen ini tia ted in earlier yearstCl cont rol the fungus and insect were continued. 
.ltllrop/wThe results showed that spr,aying the bunches twice, once in Ap ril a nd 
Pity (alis once in May with One p':r cent Bordeaux mixture alone gives an increase 
N one ofin yield of 2 1 per cent over thi: unsprayed control. Addition f any of the 

ii)inse..:ticides did not improve the yield. However, during the previous tri' I 
Bordeaux mixture plus Endrex had given the maximum reduction i 
sheddi;1g. The reduction in the efficacy of the insecticides duri ng the year 
may be due to the lesser incidence of insect pest. 

In a similar trial1aid at Peechi, a combination of Bordeaux mixture 
[lnd BH~ gave 13 per cent m ore of nut-set th?n control. This result is in 
conformity with previous res ul t o bta ined at this stillion. The trial repeated 	 a recanut 

during 1966 at the Central Stat ion showed tha t the treatment differences are 	 leaves. 
not ignificant. iv) 

XI. 11. IN VESTTG ATIONS O N THE YELLOW LEAF DI SC. SE Grids pre 
a. Pathologi cal aspects 

aJ Symptomatology : Symptomatological studies commenced earlier 

were c:)ntinued. The first visible symptom of the disease was found to be 

yellowing at the t ip of leaflets in two or three leaves of the omermost whorl. 

Rotting o f the root system of palms in th advanced stage of infection to 

a greater extent was also observed. Th e difference in the condition o f roots 

between healthy and diseased pal m~ in the initial stager. of infection was 

n t appreciable. Majority of the palms showing foliar ye!lowing was also 

showing discoloura tion of kern!!!. 

b) Mycoingical studies: Fungi associated with the roo ts of diseas

ed palms consisted of rric/wde flJlQ sp, Pestaiotia sp., Aspergilius sp ., 

Penicillium sp. and Fusarium sp. Pathogenicity tests conducted with Tricho

derma and Fllsarium have not shown ally appreciable adverse effect of lh 

organisms on the roots. 

c) Study of virus association and trarlsmislicil of disease: Tn 

order to determine if any virus or virus s are associated with the di sease , 


transmission studies ad o pting different me hods comme nced du ri ng the 

earl ier years were continued . The following results were obtained 


(i) Sap transmission study: Sap transmission studies on 125 areca


nut palms with leaf sap from diseased arecanut trees initiated in 1964 \ er 

continued. None of the palms under observations has developed the di sease 

symptom. Anotb er set of 36 arecanut seedli ngs raised in pots and ke t 


in the insect proof house at the Central Coconut Research . Station. 
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Kavnmkulam a nd si mi larly transmitt.:!d with diseased arecanut leaf sap at 

month ly interva ls also di d not develop any disease symptom . Transmission 

stlH.lies with i af sap from diseased palms were also made On other host 

plant<; slIch as Datura stramonium, D fastuosa, D. fatula, Vida fabo, Lyco
pl!rsicon pimpillelli(oliuf11, L. esclIlr nfllm, Vigna sp" CallGva/{a ensljormis, 
j 'troplw CLI'cas, Sfachytarpheta sp., GO ll1phrPfIO ~p, Manihol utilissima, 

Ph ysalis minima. N" ragal11ia sp,. Agerafilln conizoides and Vinca sp. 

NlInc of t he plants developed any symptom o f virus infection. 

ii) Soil transmission: Seedlings of cowpea and Canamlia enslj(J'

fIIis ra ised under lh ree di ffer ·e nt media viz, J) soils collected from the base 

of d iseased p.:IiIm. 2; soils re ndered st ril and 3) soils collected from the 

ba 'e of hea lthy palms fai -d to show any disease symptom 

iii) Insect transmisrjon ~tudies: Spi ndle b ug (Carvalhoia arecne) 
which is a common pest of arecanut was collected and re leased OD healthy 

arecanut seed lings after sta rvation and acquisition feeding n diseased 

leaves. The plan ts d id not develop any disease sym pto m 

iv) Examination of plant matnial for The presence of virus: 

Grids prepared with extract o f the di seased a reCl1l1 ut leaf and exami ned in 

t he electron m icrosco pe also d id not show the presence of any vi rus-like 

p art icles 

d) Study a/insects, mites, nematodes etc. , ill relation 16 the incidence 
of disease: Soii and root sCl mples collccted fcom the base of healthy and 
diseased arecanut palms were e l (alll ined for t he presence o f nematode popu

lation. Seven fo rms viz" I) Rotylellchus sp., 2) M e/oidogyntt sp., 3) H op
l:Jla imlH sp., 4) Pratylenchus sp" 5) He/icntylencltus sp., 6) Tylenchor
/zYl1ch rrs sp" and 7) Xiphineil1a sp., were obtained. Further studies On the 

pa thoge nicity of the a bove nematodes Oil areca nut pal ms a re in progress. 

e) Phsi% gica/ studies- Study of the effect of administering micro
nutrients into !he plam t issue lhrough I'oots and lea ves: Leaflets of pa lms 

showing yellow leaf disease symptoms were dipped in aqueo us solutions of 

manga nes su lphate (0.005, O.O! and 002 per cent), magee 'ium sulp hate 

(0.5, 1.0 and 2.0 p~r cen t) ffi1I1g ,!nCse sulphate + magnesi um sulphate (1.0, 

2,0 a nd 5.0 per cent), and ferrolls sulphate (O.C05, O.Ot and 0.02 per cent). 

No perceptible cha nge in foliar symp tom was noticed . Similarly spraying the 

leaves o f trees ~ howing ye llow leaf di sease symptoms with aqueous solut ion of 

manganese suiphate and magnesiu m sulphate also d id not bring abou t any 

apprec ia b l change i , he colour of leaves. I n another set of trial, mic ro

nutrients (mLl nganese sulphate 0 ,02 per cent, mtlg nes ium sulpha{ e 2.5 

per cent a nd ferrous sulph a te 0 3 per cen t) were fed into the fol iage 

by cutting the distal end of the rachis and d ip ping the ends so cu t into 

solutions con ta ined in test tubes The trees a re u nder observution. 
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b . Bot a n ical :lSP!!cts 

i and ii) Collection 0/ indigenolls and exoric specieS and types af 
GI'('('anut for stlle/ying their peljormance with special reference to the incidence 

of (he diseas?: In the collection plot indi:senolls types collecte f rom Assam, 

\Vest Benga l, Mysore, K erala :wd I a dras ilnd exotic types introduced rom 

Indonesia, Anda man , Nicobar , Austra bl, Fiji and Saigon were raise a d 

kept under obse rvation. All the palms remained healt ! duri ng the period. 

iv) Triliis of seed materials irradiated with X-raJ, ultraviolet rays etc. to 

isolate strains resistant to yeilo ll' leaf disease: E ight seedlings raised from 

seednuts irradiated with Gam::13 rays ( 10,000 fads) during \963-64 and 

planted in the field rerJ'1ained healthy during the period. Another set of 
36 seed lings raised from seednuts irradiated with 10,COO fads and 41 
~eedlings raised from seednuts irradiated with _,oeo I'z.ds were plan ted. 

1') Histopathological swdies : Samples of stem and leav <; of h . Itby 'lod 

diseased pIll nts were collected and fIxed fo r f urther studies. 

c. Agronornical aspects 

i) Inf7uence of macro C!lld micronutrientS and irrigation Oli the inti · 

d(!I1CC of y.:'ffow 12,7( disease : An experiment with ilve treatments viz , 

1) no manure and n;) cultivation, 2) N P K fertilizers with irrigation, 

3) N P K fer ti lizers w ithout irrig" tion, 4) N P K fertilizers and micronutri

ents with irrigation and 5) N P K fertilizers and micronLitrie ~l ts wilhout 

irrigation ~Eld replicated five times is in progrc?s since ]961-62 N itrogen 

at 23 kg, Pat 34 kg a nd !{ at 34 kg p~r 500 palms were applied over a bll::;al 

npplication of 11 .5 kg of green leaf or compost per p,tlm The mic ron utri

ents applied consisted of ferr o us sul p h<:lte 23 kg, sodiur,l borate 9 kg, manga

nese su lphate 27 kg, calc ium oxide 68 kg, copp.:r sulph8ie 9 kg zinc ~lilphale 

9 kg, magnesium oxide 18 kg a nd sulphur 2.3 kg, each per 500 pal ~. 

The paims in all the treatments remilined healthy during the period. GroWlh 

measurements made in connection with the quiil quennia! o bserv:H i os f 

the palms revealed that se~dlillgs under ' no cultiVl1 io n a nd no ma nu r ' lIg' 

have s ignificantly lesser girth and numbe r of leaves (han seedlings in altler 

treatments. Ancillary o bservations recorded have also shown that p :llms 

receiving irrigation have recorded significantly more girth at perm!lnent 
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mark (75 em above ground level) and at last exposed node, than p la nts 

under no irriga tion. Similarly, irrigation was found to influence leaf

fall, flowenn g and percentage of spadices to leaf fall, palms under irrigation 

being s uperior to no irrigat ion . The elTect of additio n of micronutrients 

was not apparent. 

ii) Ejfc'c! of (lpplication cf N P K I\'ith and H'i/hOll! lime on disPGSI! 

incidence : This exper iment with six treatments vi ., \) N P K a t 46, 36 and 

68 kg respec tively for 500 palms in the form of fertili zers alone, 2) treatmen t 

1 p lus li me a t 2 kg per pl a nt. 3) N P K at 23, 18 and 34 kg respect ively for 

500 palms in the form of fertilizers a nd tl1e rest 23, 18 and 34 kg in the 

form ...,1' organic manures, 4) treatment 3 p lus lime at 2 kg per plant, S) lime 

alone at 2 kg per pl ant and 6) no lime and no m an ure replicated four times 

was superimposed in 1964 in a garden p lanted iii 1961. O bservations ma de 

showed that tl e palms in all the plots are healthy. Growth measurements 

of palms made in connectio n with the quinquenniai observations also did not 

reveal any iigni ficanl differeuce ill the vigour o[ the pa ims. 

(c ) ~ESEARC H ES CONHMPLATED 

In vestiga tions programmed for the control of button shedd ing a nd 

tendernut fall is b ing taken up as a project under the Botany sect ion. 

Studies on yellow leaf spot and collar rot were kept in abeyance because 

of low priority. A new disease Te orted from Assam has been included for 

the st udy. For estimating the crop loss due to major d iseases a urvey 
has been p rogrammed. 

Programme of work for 1967 

Num ber and name of the project 	 Ven ue of work 

p. 	I . Investigations o n 'Koleroga ( Plzytophrhora arecae) Vittal and Peechi 

a) Trials o n the control of 'Koleroga ' 

using low vol ume spray. 

b) Studies on the retention of copper compounds 

sprayed on the fru its in tI.e field. 


c) Studie on the forecasting of the inc idence 


o f 'K ieroga'. 



60 


P. 4 	 [ nvesligations on yellow leaf disease 
of ar .:!aout in K era la , pa thologica l, 
vi rus, p ysiological ento mological, 

agronomic a nd botanica l aspec ts 
P . 5. 	Survey for 3ssessing cro p losses d ue to 

disease ('a) K ole roga , (b) A abe 

P . 6. 	Study of the c rown rot di~ease in Alosam 

Pa lo cie 

Pcech i, Vrttsl, 
H irehal1i and 

Kahikllchi . 
Ka hih chi a nd 

VitIal 

6. 

7. 

8. 

9. 

10. 

• 
11. 

12. 

13 

14. 



PAPERS PUBLISHED 

During the pe riod under report the following technical papers were 

wrirten up and sent for publicatio n. 


1. 	 Bavappa, K. V. A. M orphological and a nato mical stud ies in Areca 

Iria/ldra and Arua catechu 


2. 	 Bavappa . K. V. A. Supari has a subs titute 

3. 	 Bava ppa, K. V. A. and Raman. V. S. Cytological studies in Areca 

caleclilf Linn . a od Areca triandra Roxb. 


4. 	 Bava ppa, K. V. A. and Ramachan der, P . R . Tmprovement of arecanut 

palm by selection and b reed ing 


5 	 Kumar , S.N .S. Acanthopsyche plagiophelplis Ha mpson, A new psych id 


pest on arecanut 


6. 	 Kumar, S. N S., Sannamarappa . M. and K han, T. A. Occurrence of 

R hinoceros beetle on arecanllt crop 


7. 	 K umar, S. N. S. and Na idu. G. V. B. Morisl11l!s carinatlls Walk. as a 


pest On arecannt 


8. 	 Naidu, G .V.B .,Kuma r,S.N .SandSannam arappa .M. GOllne/erma IlIeir/lIm 


(Leys.) K rst. - A review a nd furt her observ<.ltions 


9. 	 Nair, R . B. and Rawther, T. S. S. Tirathaba mltl1de1!a Walk. - A major 


pest of areca ut pa lm ( Auca catechu L ) 


10. 	 N ambiar, K. P. P. and Antony, K. J. A p lea for raisi ng cover crops in , 
arecanut ga rdens in Kerala State p 

II. 	 Sesh ad ri . S. N . A no te on the occurre nce of Xy/ebol'lls perforans W all. 

on areca nut and cocon ut 

l2 . 	 Shama Bhat, K Pl anta tIOn efficien cy in al'ecanut 

13 	 Th irumaleshwara Bha t, N . Effect o f p resowing trea tments of seed areca
nuts on their germination and vigour of seed lings. 

14. 	 Thirumaleshwara S hat, N . Infl uence of shade in a reca nut nursery 



EXTENSION 


(a) Results of im med i~te prac t ica l appliCdti c n 

(1 ) Areca triandra, a suckering specie~ introduced from outside the 

country has been found to be suitable for che ing. With its large numb~r 

of female flo wers, high fruit-set, relative resistance to mite, a major pest and 

good marketable qua lity it can form a good substitute for Supari (Areca 

c({tcchu). 

(2) In selecting mether palm fo r seednut collection such of those 

palms which commence bearing early alone should be selected. In be 

Vittal variety, if selection is confined to palms which come to harvest in 

the fifth year after transplanting, an increa se in yield of g to 15 per 

cent can be expected in the progenies. 

(3) Some of the seedling characters have been observed to be 

highly related with their yield perfo rma nce. Rejection of seedlings Which 

do not have a minimum of five leaves ill the time of transplanting ( 18 
months old) and subsequent replacement of such of those which do not 

attain at least 20 cm girth at collar after one year growth an those 

which do not develop at least four nodes <1fter two year growth is esti

mated to £ ive 20 per cent increase in yield. Ap plication of these standards 

was found to eliminate late bearers in the garden and alSo uneconomic 

plants. 

(4) In the nursery, it has bc:en confirmd that arecanut seedlings 

require partial shade for optimum growth. 

(5) Of the different inter crops that were tried , elephant-foot-y<~m 

(Amorphophallus campal1u/[![us)was found to be the most profita ble crop for the 

central K erala. This crop wa. fo und no t to <:frect the main crop of arecanut. 

(6) The harvesting tria ls conducted have confirmed the necessity of 

choosing o nl fUily ripe bunches for the preparation of good quality Clwli 
from ripe fru its. 

(b) Results likely t o be use fu l to t he f rmers but ne d ing furth e r tr ials 

(l) Introductions made from China, Saigon, Ceylon. Indonesia 

and ingapore appear to be promising as compared to the local. Hedvier 

yield, earliness in bearing, red uced height of the stern and better qu ' li ly of 

nut are some of the points in their favour. Further studies to select the 
best out of the above are underway. 

(2) From the spaci g lr ial th fl l is in progress at different ce ntres it 

has been observed that a spacing of about 2.7 m X '27 m is optimum for 
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obtaining the maximum yield. Palms planted u nder this spacing had also 
relatively less sunscorching. 

(3) Of the different cover-cum-green manure crops thornless mimosa 
(.Mimo~a invisa'val'. inermis) has been found to be prom i~ing for areca
Dut gardens. 

(4) G rowing banana as an intercrop has been observed to have 
DO adve se effi ct on the growth of arecanut p2.lms during the initial three
year p r iod of the plantation. If further observations show that the 
yield of arecanut palms is also not affected by this crop. intercropping 
with banana will be a very useful proposition. 

(5) hem ical as well as biological control of a serious pest of 
areca nut (mite) have shown that the pest can hI! controlled by chemicals 
like Kelthane and Tedion. An imported mire has been found to be 
predatory on the abo e pest. F urther field studies are under progress. 

(6) Investigations o n the yellow leaf disease of areca nut which is 
a major prob lem of th is aop h'lve given very strong evidence in favour 
of nutritional imbalance as the ca use of the disease. Large scale field 
trials with macro and micro nutrients that are in progress when concluded 
are expected to provide control measures for the above disease . 

(c Pu bl ic ity acti Vit ies 

The station celebrated its annual Farmers ' Week, which was presided 
over and inaugurated by Shri G. Narayana Gowda, M inister for Agriculture, 
Mysore State. It attracted a very large number of cultivators from the 

)
adjoining Districts of Mysore and Kerala States Tl.ey were taken round 

the fields and labordtory for giving them an idea about the la test trends in 
arec:wut research . Different departments of the State as well as fi rms deal
ing in agri.;ultural implements, chemicals, etc. also par ti cipated in the 
exhibition o rganised on this occasion which was inaugurated by Shri K. K. 
Shetty, . L. C. Agricultural production seminar organi sed~in colla bora tionI 

with the Vittal National Exten~io n Block development authorities was also 

held durin g the week. The Station also participated in the following exhi

bi tions and seminars. 


(1) Nationa l Agricultural and Industrial Exhibition at Kottayam, 
(2) District Hc rticultural Show at M anga lore, (3) Vittal High School 
Educat io Exhibition at Vitta l, (4) Arts, Industrial and Agricultural Exhi
bItio n at Coondap i.lr, (5) Industrial and Agricultural Exhibition at Sidda· 
ganga, (6) T he Grama Sahayak Training Camp at M liyar and Adur and 
(7) Taluk level "::emi nar 011 Pachayat Agricu ltural Production Plan at Vittal. 

Grower fl' m many parts of the country were in constant touch with 
the Cent ral and Regiona l Stations by visits as well as by correspondence. 

http:Coondapi.lr
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Large number of enqulfles r garding seednut selection, manurial reqUlr 

ments of the palm, gr wing of green manure and cover crops, cost f culti

vation, methods of processing, identification and control measures of pests 
and diseClses, u e of spraying equ ipments, etc. were attended to. U r del

graduate stu dents from University of Agri cul tnra l Sciences, Hebba l and 
Dhar r; Agricultural Coll ege, VellClyani; AgTi ult ural College. Bapatla ' 

G ram Seva ks; Inservice Trai nees of Sta te Agricu ltural Depa rt ment, etc 
visited the Research S ta tions nd were imparted train ing on the d! rent 
as;.;ects of areca nut culti vat ion. Besides, the Arecanu Specia list and staff 

vi sited different areas of Mysore, Ke rala, Ma ras , And hra , Ass2m and 

West Bengal a nd gave on the spot dvice to growers on suitabili,j' of sites 

~ r arec' nu t cult ivation and cont rol of pests and diseases. Pamphlets 011 

various aspects of arecanut crop were prepared and pas~ed on to tl:c D eve

lopment Council, Calic LJt , for ublication. Re~ults of pract ical uti li ! , 

achieved were set t to Ind i n Council of Agricu lt ura l Re seflfcb for giving 

publicity. 

CONFERENCES AND SYMPOSIA 
The station sent representatives to the seminar on the use of raJio 

isotopes and radiations in agriculture and animal hu bandry orgallised by 

the Indian Council of Agricultural R esearch. the twelfth Annual Scientific 

Conference of the U PAST Scientific Depa rt men t, International Symposium 

on the Im pact of M endelism on Ag riculture, Biology and :Medicine 

and the I nternation al Symposium on Plant Patl logy. 

SUMMARY OF THE RfiPORT 
Collection of foreign varieties and testing thei r pe rfo rma nce under 

the conditions prevailing at the Central Station, Vit tal and at d ifferent 

Regional Centres viz. Peechi and Palode of i<.erala, H irchalli of 'MYsore, 

Kahikuchi of Assa m and M ohitnagar of Wes t Uengal were con t inued, 

Among the introductions made in the earlier years , types introduced from 

China, Saigon , Ceylon and Sin)!apore are promiSing as comapred to the 

local. The produce bla ined from these types was r.~ut in t he market 

to test their demand and ev' luate the produce. All of them (et ched price 
comparable Y,Iitb tha t o f the loca l. Another s pecies viz . Areca !rianr/;a which 

has not so far been re ported to be useful fo r chewing was suhject d to 

cheWing test and foun d suitable for the u lpose. This varier y produces 

suckers and a much larger num b r of fr Ui ts per tree unlike 0 her varieties 

t at are commonly cultivated and is rel at ive ly reSist ant to the attack 0 

mites Stu dies On the fl oweri ng habit of the vari us introd uctions as well 

as those in the progeny ga rde n of the Station were made. The studies 

revealed th at the ma ximum prodll ct;on of inft () r~scences dming the mont s 
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of January to March is influenced by the variabilit¥ in the rate of 

leaf fail as well a s by t he variabili!y in the pe rcentages of inflores eoces to 
leaves she . It also confirmed the artier fin ding that arecanut is mostly 

cross-pol linated. C rossi ng programmes ",it h the obj ect of co mbining 

characters like semi - dwarfness, number of inflorescences, hig h set and better 

quality of ke rnel were initiated . Stud ies on the yield data of progenjes 

of known mother palms in ieated 1hat tl e ,erformance of the e progenies 
did no t have any beari ng wi th the yiel dln<> behaviour of their m ther p lms. 

Palms which come to first bearing early were fo und to be high yielders. Age 

at bea r ing was a1 0 found to be !ran s.ll itted to the progenies to a great 

extent. A progra mme for improv ing the quality of plant ing ma terial based 

On screcnlDg of fam ilies and individua ls wit llln the fam ily was evolved. 

T rial ~)r s ta ndardising nursery practices wh ich were in p rogress 

for the last few y ars were conci d\!d. In the final set of observations 

made. i t was con firmed that partial shade is required fo r opti mum growt h 

aDd maxi lum out-turn of p la ntable seedli ngs. In a transplanting trial it 

was observed that p la nts which are planted in the mainfield earl ier are 

more vigorous and early bearing than those wh ich bad been retained in 

the n ursery for longer durat ions and then transplanted. A trial for 

determining the opt imum ipacing to be given for arecanut palms was in 

progress since 1958. Among the various spacings t ried the yieid 

obtamed fro m the plots with tree~ spaced a t 2.7 m X 2.7 m was maximum. 
It wa a lso observed that planting trees ut wi der spaCings o f mo re than 2.7m 

X 2.7 m subjects the lrees to sunscorch to very great extent. SLUdy on the 

roo t system of arecanut palm revealed th at in general the maximum 

co ncell! ratio n of root spread is within a ra dius o f 100 to 125 cm from 
t he litem and a dept h of iOO cm from ground level. An experiment to 

determine the optimum depth of pla nting a rccanut seed lings and optimum 

in terva ls of irr igation to be given to them was in progress at Regional 
Ar·~C.lnul Research Station, Peechi , si nce 1962. T he observations so far rna e 

revealed tha t palms irr igated once in thren days and those pla nted a t 90 

cm dep th are more vigorous (han those irrigated fit wider intervals and 
planted at lesser dep ths. Amo ng the diffe ren t cover cum green manure 

cn, t ried the thorn less M imosa (Mimosa invisa) was moSt promising 

for arecanu t garde ns. Of the various intercrops Tried a t Peechi, elephant 
foot yam ( A 1I1,')rphopllll llus campalllllatus) was foul d to be the most pro

fitabl e and suitable crop for the central Ker, la area . A tri a l at Vittal wi t.h 

banan as intercrop revealed that the same has no adverse effect on tbe 

grow th of a recanut palms d u ing the ini ii I th ree yea r of the plan tation. 

Tria ls we re a lso in progress to find out the poss ibi lity of rais ing mixed gar

dens of arecanu t and cacaO and arecanut and coconut. A study in progress 
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at Palode o n the different methods of ra i ing areca nut gardens on hill slopes 

ind icated that se dlings planted o n ter races formed 'Io tl<, the contol r aild 
f "C iving c1C21ll cultivati on and m !luring have cUer g rowth tha n tho'e 

planted noder other systems. Trials on N P K m anurial req ' ir.:rI1lllt s . t' 
arecanut in progress at Central and Regional Station revealca th"t appli 

cation of nit ro gen at 25 and 50 kg ( nd green leaf at 3400 a nd 6800 kg IOf 
500 palms induced early produC'lion of spa ices and greater v; gOllf in the 

palmo:;. Application of po tash was fo und (0 increase numht. r o f nodes nd 

g irrh at °eechi. A h:lrves ti ng tria l cO!lducte a t Villal confi rmed the peces

sit; of choosing only f ul ly f1pe bunches for the prepuration of gool! q ua lity 
Chali (w hole dr y ke rnel). 

A tech n ique for foreca.sting the crop yield in nroca nut, four to fi ve 

months prio r to tht: harvest season has bee n worked out Two samp les of 

12 kg eac h of rir~ nuts dra\vn fro m l, lven lot a t random was foun d to be 

s llic ie flt fo r determini ng the percentage of kernel wei gh t to wei weight. 
A selection programme fOf the Soutll K (l nara V'I ri ety Invo lving reject io n ' ()f 

seedltngs which do not have a m inimum ofTIve leaves a t the lime of plllnting 

18 mOllth old se dlings and subsequent replacement of such of those wh icb 

d o not attain at least 20 CI11 girth at C \Iar a fter o ne year growth and those 
which do not develop at least fo ur nodes after lWO years of grvwlh is esti 

ma ted ( 0 g ive 20 e r ent increase III yie ld. Since age at bearing was foun d 

to be transmitted to t he p rog nies to a real ex tent choo ing seedt)uls from 

palm whIch come to bearing in the fifth year of t ranspla n ting is expec te to 

giv' an yield iocrease of 8 to 15 per cen t. Seedl ing selec tio n as deta iled 

above was also fou d to el iminate the unecono miC palm as wel l as late 

bearers in the oardens. Studies to determi ne tilt relation h ip be l'.' een yi Id 

and yield a ttri butes as ell as mo rph ological characte r ~ were also in progress. 

From the anal tica l da ta of the soils from N P K manurial trial at 

Vit tal it was seen that the <1 plicat ion of orga nic u. ld inorganic m' n u es for 

the first tw years has not af~ led the to tal as well as ava ilab le n ilro:sen 

co ntent of the soil. Different pn Is of one aud balf year old areca seedling:. 

when analysed we re seen to contai n o n an average 75 to 80 per cent moisture 

and 3.05 to 5 .48 per cent ash on oven-dry bas is. In order to study the 

composition a nd nutritional change s brought a oul in th e ~oil and plants 
by the cOllll nllOIJS app li cation of manures and fe r tilizc:r' " nO adopli o n of 

c ltural pra-=- ices an experimen t was design d Of the din'..or~11l gn. n mH.. Ie 

crol)S t:1 Ut were tr ied in (he arecanut garden SI '/osGlllhes gracilis was seCJi to 
raise l Je or ganic carbe.. , content of Ihe soil. The iron COntent of the hea th y 
pi n t lissu::s was be in6 raiseu by feeding ferro us ~ ul phale soIullon of diffe

renl cancel l alions t H Oll,:o h roo ts. No tOKic syrt ' :n5 we re flo.(c.::d "',en 

after the plants had abso hed a mu imum of 29.1 ' .11'1 or fer,ou ' sulpLue 
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as agains t the re ported lethal dose of 12 gm. Thi might be due to the feed
ing of the di lute solution spread over a lon g period. 

Field survey of 50 per cent of t he yellow leaf diseased garde ns propo
sed to be surveyed showed that no attention was being paid towards cultivat
ion praclices in most of the gardem. lntercropping of coco nut, banana, 
tapioca, coffee, pepper, etc. was very common with h igh ly inadequate 
manuring for both arecanut and other crops. In low lying areas drain
age was inadequate while no oil conse[\'ation practices were bei ng 
fo lIowed in the gar1ens p lan ted o n hill slopes. Infestation with pests 
ii' e spi nd!e bug [,nd mites and diseases lIke bud rot and koleroga 
which we re very common went unchecked. 

Among the di fferent insecticides tried for the co ntrol of mi te, a 
major pest which feeds on t he areca leaves, Ke ltliane at 1.86 
cc per lit re of water was fo und to be most effective in k illing the eggs as 
well a adults. Trials to control the mites by use of pred,1tory mites we re 
also initiated . Spr~ying with DDT 50 per cent W . P. D. waS found to 
control the slug caterpillar. Two new pests were record don arecanut. 

Laboratory tri als with different fungicides against Plry roplllhora 
arecae, which causes Koleroga showed that chemicals like mercurised 
copper ox ychloride, Blitane and Bordeaux mixture effec ti vely check ed the 
fungal grov t 1. T rial on t he control of [(o hroga in the field using low 
volume equip ment showed that the chemicals could ICi:icb 12 to 15 meters 
height when sprayed from tnt:! ground. Spraying the bunches with Bordeaux 
m ixture (either alone or in combination with B HC ) during summer (April 
and 'Vl ay) was fo und to reduce the shedding of tendernuts. Investigations 
cond ucted at Palo de on the possible causes of yellow leaf d isease revealed 
that v iru~ is .not the likely cause of the disease. Collections of exotic and 
ind igenous types of areca were maintained at this centre to study thei r 
performance in relation to the d isease. 



PERSONNEL 

Retirements , promotions, transfers 

Sarvashree K. K . Uthappa, Nursery Assistant, Vittal; S. N. Seshad r' 

Reseilfcb Assistant (Entomology), Vitta]; C. K. Mathai, K. VelJaichamy an d 

B. Na ga raj , Research Assistants (Agronomy) Vittal,; C. Devaraju, Research 

Assistan t (Chemistry), Vittal; Tufail Ahamed Khan, Farm Assistant. Hi re 

haili; V. N. Da mbal, Junior Accoun ts Officer, Vitlal and V. L. ¥urian, 

A. V. Bhaskarao and K . R aghava Rao , Administrative Assistants, VIltal, 

joined Juty during the period. Shri K. N. Mu rthy. Resear ~h Officer, 

Kahikuchi and Shri P. M uddappa Gowda, Senior Research As,islant 

(Agronomy), Vitt a l, also joined their respective posts afler complcting their 

post graduate courses. Shri K. P. Padmanabhan Nambiar, fi.csearch 

Officer, Pecchi, cOIl$equent on his reversion to his parent dep:irtrnenl in 

. Kerala State was rdieved of his duties as Research Officer . 

.Staff Section wise: 

Centra) Ar canut Research Station, Vitta) 

Arecanut Specialist Shri K . V. Ahamed Bavappa, M. Sc. (Ag) 

Botaoy: 
Botanist Vacant 


Senior Research Assistant Vacant 


Research Assistant Vacant 


Agronomy: 

Agronomist Shri K . Shama Bhat, M. Sz. (Ag.) 

Senior Research Assistant Shri P. Muddappa GOWda,. M. ~c. (Ag.) 

D H. 
-do Kumari M. Lec!d, B. Sc. (Ag.) 

Research Assistant Shri K. B. Abdul Khader, n.sc. (Ag) 

-do- Vacant 


'Farm: 

Farm Superintendent Shri K. J . Abraham, !:l.Se. (Ag.) 


Farm Assistant Vacant 


Nursery Ass istant Vacant 


Stal istics: 


Statistical Officer ,Shri P. R. Ramachander, M. A., 


Diploma in Statistics (1. C. A. R.) 


Cbemistry: 


Soil CI,emist Dr. A . R. Kalbanoc, Ph. D., Assoc 


I.A.R.1. 
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Junior 

Research 

R esearch 

Research 



Senior Research Assitant 
Pnthology: 

Patho logist 

Sen ior Research Assistant 

Eotomology: 

Ento mologist 

Rc ca rch Assistant 
Administration: 

Assistant Ad min istra t ive Officer 

Junior Acco unts Officer 

Assistant 
-do
-do
- do-

-do-


Shri N. Tirurnaleshwar Bhat, B.Sc. (Ag.) 

Vacant 


Vacant 


Vacant 


Shri S. N. ~eshadri, B.Sc. (Ag .) 


Shri N. K. Srinivasa M urth y, B.Com. 


Shri V. N. D arnbal, B. A. (Hans .) 

Sh ri V. L. Kurian 


Sh ri A . V. B baskaran 


Sh ri K . Raghava Rao 


Vaca nt 


Vaca nt 


Comprehensive Package Plao Scheme: 

Resea rch Officer (Plant 
Physiology) 

Resea rch Assistant (Agronomy) 
-do
- do 
- do-

Resea rch 	A~sis ta nt (Chemistry) 

Vacant 

Shri B. Nagaraja, B.Sc. (Ag.) 


Shri C. K . Mathai, B So. (Ag.) 


Sbri K. Vella ichamy, B.Sc. (Ag.) 


Vaca nt 

Sh ri C . Devaraju, B Sc. (Ag.) 


Regional Ancanut Research Station, Peechi 

Research Officer 

Research Assi stant (Pathol ogy) 


Research Assistant (~gronomy) 


F arm Ass istant 


Vacant 


Sh ri C. S. Abraham, M.Sc. (Ag .) 


Shri K . J . Antony. M.Sc. (Ag.) 


Sh ri M . Vijayarajan. B.Sc. (Ag.) 


Regional 	Arecanut Research Station, Palode 

• 	 Research Officar Shri T . S. S. Rawther. M.Sc. 

Senio r Research Assi~tant 

(Botany) Shri R. Ba lakrishnan Nair, B.Sc. 

Re$ea rch Assistant (Agronom y) Shri E . Ve lappan, B.Sc. (Ag.) 

Farm Ass istant Vacant 

Regional 	Arecanu. Research Station, HirehalH 

Research Officer Vacant 


Re.earch Assista nt (Agronomy) Shri M. Sa nnamarappa, B.'lc. (Ag. ) 
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Research Assistant (Pathology) Shri S. N. Sampath K umar, B.Sc. (Ag.) 

Farm Assistant Shr i Tufail Ahamed 1.;.. ha n, B.Sc. (Ag.) 

Regional Arecanut Research Station, Mobitoagar 

Research Officer Shri S C. Pa ul, B Sc .• RAg., Assoc. 
T. A. R. r. 

Re earch Assis tant (Agronomy) Vacant 
Research Assistant (Pa thol gy) Vacant 

Farm Assistan t Va:ant 

Rf'giooal Arecanut R~eareh SlatioD, Kshikucb1 

Research Offi cer Sh ri K . Narasimh a Murthy, E.Sc. (Ag.) 

Research Assistant (Agronomy) Shri R . K. Bhattacharya , B.Sc. (Ag.) 

Rese-arch A sistant (l'atbo logy) Vacant 

Farm Ass istant Vacant 
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