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ANNUAL REPORT OF THE CENTRAL AND REGIONAL 

ARECANUr RESEARCH STATIONS 


1ST JULY 1964 to 30TH JUNE 1965 


1. INT~ODtJCnON 

The Central Arecantl t Resea rch Station, Vittal, was started by the 
Tndl!ln Central Arecanut Committee in Apri l 1956, with the m ain object 
of cl'lrry ing out fundamental an'] npp1ied investigations on B '1tany. Physio ­
logy. Agronomy . Soil Chemislry and Pests and D iscases . of are:;anut crop 
in additio n to ~o lving the regional problems of i ts cultivation and prod uc­
t iOn. This Central Institute for arcca nut is also to p!a n and co-ordina tc 
the work of the Regional ReseaTch Stations wh ich a re set up in the .five 
major a re~lnllt tracts of India . 

T ile Cen:ral Station is located in the Vitta! village, Buntwal taluk 
of South Kanara Di strict of Mysore State, 4i 8 km_ from Mang'l lore 
Railway S tation on the Manga!ore--Vit+al- Puttur H ighway. and 51.5 km. 
from Kasaragod on the Ka<;a ragod - Mlnga!ore H ighway. It lies on 
12° IS" N. latitude and 75° 25" E. longitude Tile altitude of the Sta­

tion ranges from 75 .00 to 90.00 m. above mean sen leveL The soil at 
the Sta tion is typicall y la teritic and is adm ixed with sand , a1\uvium and 
gravel, in varying proportion~ in difft'r~J:t locations. It is genera lly 
acidic with a mean pH of 5.25. The total area of the S tat iDn is 48. 37 ha. 

T he R egional Station, Peechi. is at Kannara of T ric1> ur D istrict 

in Kerala State and is situated about 19.3 km. cast of Trich ur R ailway 

Stat ion. Geographically it is 10catd at ICO 30" N. latitude and 76° 10" E. 


I 

longitude. The altitude of the St'l iO;l rang.!, from 49 to 55 m . above 

mean sea level. The upper layers of the soil arC mai!!ly of t he alluvial 

type with good admixture of sand an d silt and the lower layers are 

lateritic. The pH of the soil ranges f(Om 5.6 to 6.8. T he total extent 

of the Station is 14.16 !la. 


The Regional Station, Hirehalli, is located ne'H Hirehal li, Railway 
Station of Tumkur District (M:/sore S 'ate), on tIle Bangalo re-Poona Na­
ti o nal Highway, 58 km from BUllgalore. It lies on 13° 5" N latitude 

and 77° 7" E longitude It i~ about 854 m. above mean sea level. The 

~ 0i1 of the Station is clayey to clayey loam with a m C3 11 pH of 6.2 . 
Tile total area of the Station is 16. 24 ha 

The R egi onal Station, Kahik uchi. is located near the Gauhati Air 
Pon at a distance of 22 km . from Gau hati Railway Station in Assa m . 
The a1til ucle o f tl ' e Statio n is 48 m above mean sea level, the latitude 
and longitude being 20° 11" N and 91 0 47" E . respectively. The so il is new 
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alluvium with lower strata of laterite and has a pH of 4 4 to 4.8. The 
total area of the Station is 12. 4 ha. 

The Regional Station, Mohitnagar, is located i MohHnagar Farm 
at a distance of 9. 66 kl11 north-west of Jalpaiguri R ai lway Station On 

the Jalpaiguri-SiUguri road. It lies on 26° 31" N. latitude and BRo 43" E. 

longitude. The soil is acidic and has a pH range of 4.5 to 6.0 . The 
total area of the Station is 10. II ha. 

The Regional Station, Palode, is lcca te in Palodc village (77° 2" E 

longitude and go 4" N . latitude) of N...dumangad taluk of Trivandru m 

District, Kerala State , It is 36 km . away from Tnvandrum. The altitudl! of 
the Station ranges from 210 to 240 m . above mean sea level. The soil is 
m~nly lateritic with a pH ranging from 4.2 to 5.0. The total area or 
the Station is 11.77 ha. 

H. SUMM ARY OF WORK DONE 

The following is a summary of the work done at the Central and 
Regional Arecanut Research Stations: 

Botany 
At the Central Station, seedlings of the 17 exotic species and types 

introduced from eight foreign countries and planted In the m'infi eld 
during 1961-62 along with the local type were under d"tailed bservotion. 
Data gathered with a view to assess the milio l productive po tentIal of 
the differen t int roductions showed that the type intrl)duced from Indonesia 
(A. trialldra) produced the maximum number r female flowers per• 
inflorescence. Of the different types of A. caterhu; those from China. 
Fiji and Saigon appellr to be pr mising Twelve exotic types and species 
transplan ted to the mainfield during the previous yea r were maintamed. 
Seednuts of three exotic types; int roduced during the sam~ peri oJ were 
planted in pots from the secondary nursery. D uring the year ~ecdnuts 

of two m ore exotic types were introduced from Nassall (Bhama Is lan ds) 
and Andama n. The ma rket eva lua tion o f ~ ix exotic ty p s VIa done 
during the year ",/hen it was found that e:<ccpt ing Ceylon (I ) all the 
other types fetched higher price than the local. A. f rialldra ( Iodonesi 
-2) which has not been reported so fa r as useful for chewin~ has also 
fetched al most as good a price as that of the loca l. 

Ten seedlings in each of the eig t indigenous typ:!s lanted duri ng 
the year 1962-63 recorded satisfactory growth. The indigeno us types 
collected from Mnhuva (G ujarat) , Hirehalli (Dwarf) and Thlrthahalli 
(Oblong) were planted to the main field during th year. T hree more 
indigenous t pes, one each from Sreewardhan (Colaba District) and DapoU 
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. (Ratnagiri District) of Maharashtra State, a nd from Thirthahalli of M ysore 

State collected during the previous year were ma intained in the secondary 

nursery. Gap filli ng waS done in the seedlings of two mother palms of 

the local type planted at the two Fruit Re~ea rch Stations o f Coorg Dis­
trict of Mysore State, for the study of thei r perfo rmance at higher altitudes. 

In order to finalise a sampl :ng technique for the cultivar st udy, 

measurements of fruits of the same palm~ that we re under observation 
dming the previo us year were recMded and statist icallv annly<;ed . It was 

s~e :' that the fruit size rem1ined u nchanged from yea r to year. The survey 
w~rk was commenced in Cannn'1ore D istr ict during the year. Tw~lve private 

gardens of Teliicherry and T haliparamba tal uks of t lte District were 
surveyed . Ten culti\ars were isolated after a sirnil:u survey taken up at the 

Regional Station, Hirehalli . Studies on the floral bi010gy were continued 

in the ma in g'\rd::n of the Station. It was observed that at the Centra l 
Arecanut Rc{carch Station, the number of inflorescences p,oduced in a tree 

ranges from nil to cleven, and the larg~st number of trees produced inflore­

scences ra nging from fou r to eight. Similar stud ies at Peechi showed that 

the majority of the palms produced fom to six inflorescences. Studies on 

the month-wise variation in flowering showed that the percentage of inftore­

licences to leaves Shed was m axim um during 1962-63 and that there is a 

gradual decrease in the same thereafter. It was also observed that the 

maximum percentage of inflorescences w~s produced in the 111')'1ths of Feb­

ruary to May. Similar studies on floral biology taken up at the R egional 

Station, Peechi gave almost identical results. A study on the y:el d ing behavi ­

our of the progenii!s of different mother palms showed that the progenies in 

the high yielding group are much mJre steady in their yielding habit as 

compared to the o ther two groups. Dis~:'lc[i on of the crownS with a view 

to study the floral initiation showed that inflores::encc:s in the first two to 
three leafaxils were aborted. 

At the Central Station. germination studies of poll.:n gra ins of 
arecanut were continued during the year. A medium consisting of 0 ·5% 
sUCrose and o·! % agar was found to be ideal for pollen germination. It 
was also observed that ordinary sugar is as efficient as chemically pure 

sucrose. Studies on humidity and pollen viability continued during the 

year sh owed tha t the pollen stored at a humidity level of 15 to 20 per cen t 

ma intains high viabili ty up to 35 days of storage. Pollen grains stored 

at zero per cent and 4S per cent humidity levels were found to lose their 

viabil ity after four and 12 days res pectively . T rials conducted to find out the 

via bi lity of pollen kept a t 17 per cent humid ity and at a temperature of 12 
to 15°C. showed that the pol len viabilllY was not enhanced appreciably. 

Studies on standard isation of crossing techniq ue c;howed that the 
spray applicat io<1 of p;)llen can be adopted fo r crossin!; work. 
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Selfing of the flowers of the mother p1Jm wh se progenies arc under 
study was commenced . Sel fed nuts obtained from exo tic palms were ready 
for transplanting to the sec ndary nu rsery . Crosses were also effected between 
certain p<llms of outstanding performance of th l,; loca l type as well as between 
the lo~al and Thirthnhalli types for combining higu yield a nd regular bear­
ing habit. From a comp~rative study of setfed, crossed nnd open pollinated 
nuts it was observed that due to crossing there was a sign ifica nt increase in 
length of kernel all' size of embryo. It a pp:!'lrs that pollen infbence5 
kernel and embryo growth in ar C'll1ut . 

Preliminary studies on the progeny behaviour of mother pa lms were 
conti nued and the data gathered showej t:1at the ra nge of varia tion in 
respect of the female flower pr duction is more or less the sam as com­
pared to that of the previoLls year. The experiment designed to find 
out how far the selecti o n of molh r palms and seednu ts influence germi na­
ti o n and turn over o f q ual ity seed lings as ell as their performa nce in t he 
mainfic!d, laid aLI t du ring the prcvi u:, year was con inlled. The gr wth 

measurem~nts of the spro ts gllhered fr'1m this expuiment showed that 
even though the tre:Hm~nt d iffe re nces a rc no t significa nt thnre is a trend 
ill C3.vO IJr of se lection of secdnuts . Tbe exp~rim~nt was repeated dur­

ing the year with the same set of treatments as in 1963-64 using the same 
mOlher palms as well as in a slightly m odified fo rm with fo ur more t reat­
ments. The germination data and growth mea~urementR of the sprouts 
gathcred from the experimen t showed tllat there i:; a trend in favour of 
seleclion o f seed nuts as in previ us year. 

Studies on leaf anatomy and cytology were continued . Trials with 
• 	 assisted pollination repea ted during the year sh wed that a ~lightly higher 

fruit - set could be obta ined when na tural pollination is supplemented. A 
fresh batch of seednut were irradiated wi th differen t doses of Gamma rays 
for inducing genetic variabil ity. Tiials wilh Gibberellic aciJ sho 'led that 

fruit - set could be increased by the spray application of this hormone at 
2,000 ppm. 
Agronomy 

Experime:1ts to find out the neces~ity or olherwise of shadl! fo r 
arecanut QU(st:ric were continued during t ile year b)lh at lhe Central as 
well as at the Regional Are.::anut Rescarch Stations. Germination da tn 
gathered at the Central Station h wed that the germination unde r ope;) 
condition is sign ificantly less than that ul\d r p:utial and complete shrlde. 
H owever, the difference in germination as not found to be Significa nt in 

simila r trials conduct d at tbe Regional Sta tions. Ob~ rvations made at the 
Cent ral Arecanut R eE arch Station showed that the mortality of sprouts as 

well as seedlings was significanLly more in open nurseries. Seedlings LInder 
partial and complete shades l1ave recorded significantly more girth, height and 

• 
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• number of leaves at the Central Stati.on . Similar results were obtained in 
the same trial laid out at the Regional Station, HirehaUi. Trials laid out 
in the di fferent Stations in ge:1erJI did no t show any significant difference in 
regard to ge:mination percentage between seed nuts possessing different 
floating habits. However, as in e.lrlie r ye.:l rs, :\cedli ngs from vertically 
floating nuts recorded more height The pooied analysis of data on thc 
trial to compare the efficacy of sowing unsproutcd a nd sprouted seeds on 
seedling performlllce showed [hu t sowing llnsprouted seednuts gives seed­
lmgs with sig'1;ficdntly more h~jght and girth. Simi lar t rial coo d ucted 
at the Regi l.lOill Arecanul Research Station, M ohitnagar, has also given 
more or less identical results. 

In the tdal to compare the effect of different meJia and methods of 
raising seed heds on germination of seednuts it was aga in found that ra~ed 

eds were equally good as trenches for sowing secdnuts, thus suggesting 
the suitHbiiity of the former method for the localities where the soil i 
heavy and poorly drained. In the trial On the comparative efficacy of 
d ifferent mcthoJs of shading arecanut nurseries conducted at the Centra l 
A recanut Research Sta tion, the sup~riority of b,lll:Wft and Coccinia indica 
as shade crops over ordinary plndal thatched with coconut or areca nu t 
leaves has been proved. 

In the spacing experiment planted in 1958 at the C~ntral Arecanut 
Research Station, studies on the influence of spacing on U) sun-scorch 
of stems, Oi) rate of leaf-falI and production of spadices, (iii) number 
of female flowers produced and set, (iv) yield and (v) precocity ·of flower­
ing were made. It was observed that the percent!lge of pa:ms affected 
by sun-scorch is more in the widely spaced plots. The mean number of • 
leaves shed. number of spadices produced per palm, percentage of spadices 
to leaws shed and the number of female flowers per spadix increased 
with increase in spacing. The percentage of fru it-set was also very 

at low in 6' x 6' treatment plot. R egarding yield it was fou nd that 12' x 12' 
planting gave the lowest yield. Wi th i .. ~gard to precocity it was observed 
that while 90.6 per cent of the palms only flowered in 6' x 6' treatment 
plot, the re was cent per cent fl ow~rjllg in plots planted at 9' x 9', 9' x 12' 
and i 2' x 12' spacings. Results 85 :1 bove in respect of sun-scorching were 
obta ined in the case of spacing trial laid out at the Regional Arecanut 
Research Stations at Poechi and Hirchalli. Rate of leaf-fall was also 
fo und to be increased wilh increase in spacing in tl ~ e garden at the 
Reg ional Arecanut Research Station, Peechi. 

Among the different cover crops tried, Puerarin javQllica and Cala­
pogonillll1 mucolLoides continued to show their superiority over others both 
at the Cent ru! and Regiona l Arecanu t Research Stations . In the observa­
tional plot o n intercrops maintained at the Central Arecanut Research Station, 

http:Stati.on
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•Guinea grass and arrow-root were found to come up well under the shade 
of arecanut palms. In th trial to find out the effect of growing banana in 
arecanut gardens for different durations laid out at the Central Arecanut 
R earch Statio n in 1963, the growth measurements (height, girth and 
number of leaves) did not reveal any significant difference between the 
different treatments. The planting of the mixed garden f arecanut and 
coconut was completed by planting arecanut serdling;: during the year. A 
similar trial waS planted at the Regional Arecanut Research SLal i n, Palode 
also. At the Central Arecanut Research Stalion an observational ga rden 
was planted with arecanut and cacao plants to find out their relative perfor­
mance when grown as mixed crop. 

The third y ar dose of manures was applied to the palms under N.P.K. 
experiment. The growth measur ments of palms recorded in the experimcnt 
showed that Nitrogen had significant influence on girth, number of leav s 
and number of exposed nodes of the pal ms. Green leaf was also found to 
have significantly influenced the characters like girth, height and number of 
leaves. Similar trial laid out at the Regional Arecanut Resenr h Station , 
Peechi showed that Nitrogen had significantly increased the number of leaves, 
height and girth of palms. Green leaf also had significantly incr ased 
the height and girth of palms. The trial at the Central Arecanut Research 
Station did not reveal any significant effect in respect of Phosphoric ac:d 
and Potash, whereas at the Regional Arecanut Research Station, cechi, 
P tash plots alone recorded significantly more number of leaves Thc 
seco nd year dose of different manures was applied to the IXllms under 
the experiment on the "Effect of applying N.P.K. in organic and inorgani 
forms on palm performance". 

The ob£ervational trial on the effect of different mulches on th 
soil moisture in arecanut garden showed that the moisture retained is more 
in Lhe mulched plots as eomp1red to the co ntrol (n mulch) plot b th in 
the sub-soil and surface soil. The area for planting the experiment to 
study the cffect of depth of transplanting seedlings· cum - inte rvnls of irri· 
gation was kept ready and the required seedlings were also raised. Simi­
lar trial al ready planted (in 1962) at the Regio nal Arecanut Research 
Station, Peechi indicated that palms planted a t 36" depth and recci ing 
irrigation once in three days perform significantly better than others. 
The palms under no irrigation were stunted in growth. 

The harvesting trial taken up at the Central Station to study the 
quaUty of cured produce (Bilig t u) as influenced by maturi ty of fru its 
showed that the fruits from tbe lower bunch (higher maturity) give a 
higher percentage of cured produce of better quality as judged by the 
higher price obtajned. 
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• At the Central Arecanut Research Station, co llection of yield data 
from marked palms in private gardens for determining the shape and size 
of plot for field experimentat ion was co ntinued. A similar trial was also 
initiated in the progeny garden of the Stat ion by selecting a grou p of 
144 p~lms. The observations made in the private garden bas again revea led 
that increasing the number of trees per plot beyond 12 does not give any 
appreciable gain in the precision. Similar results were obtained from the 
data analysed in re~pect of the palms of the progeny garden of the Stalion . 
Other m~infi ~I J observational t ria ls initiated during the earlier yea rs were in 
progress . 

I nvestigat ions on the control of weeds were in progress at some of 
the Regio nal Stations. At Peech i, it was seen that Dowpon and Bladex '0' 
wore qui te p"omising. Tri als at H irehalli showed that Simazine, Prometr~e 
and D oc'hal are effective against most of the wo!eds. 
Statistico; 

All the experiments laid out at the Central as welI as at the Regional 
Arecanut Research Stations were statisticfllly analysed. Tn the study to find 
out the relationship between different measures of yield, it was seen that 
there was significant correlation between the number of nuts harvested per 
palm per harvest, their wet weight and kernel weight. This relation, how­
ever, was found to differ wIth the seasen of harvest. The months of harvest 
could be arranged into three groups in such a way that the above relation­
ship was not significantly different within a group. A high correlat ion was 
found to exist between girth at c:l ll a r and girth at 5 cm . belclw last leaf axil. 
To evaluate the out turn of cured produce from a given lot, it was foun d 
sufficient to select randomly two 12 kg . samples and find ou t their kernel • 
weight after appropriate dryi ng. 
Soil Chemistry 

In order to study the initial fertility status and subsequent effect of 
appl ication of ma nures 31 !d fertilizers composite soil samples from each 
experimental plot at three depths (0-15, 15-45 and 45-90 em.) of the N. P.K. 
tri al were collected in the year 1962 and 1961. T he samples were analysed 
for percentage organic ca rbon content. In general the data revealed that 
the plots differ widely in their inilial organic carbon content and that the 
application of green leaf has inc re:lsed the o rg:1Dic carbon content. The 
decrease in' percentage of organic carbon wi th depth was also seen in 
most of t he experimental plots . 

Soil samples in duplicate collected from the experim~nt on 'differen t 
methods of ra is ing a recanut gardens on hill slopes' laid out at the R egiona l 
Arecanut Research Station. Palode, were ana lysed wilh a view to study the 
effect of indivi dual treatments On the maintenance o f soil fertili ty. From 
the analytical data for organic carbon it was observed that samples from 
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the treatment 'cover cropping with manuring' has higher percentage of 

organic carbon than the rest. 
Preliminary investigations carried out j connection with the ca uses 

of yellow leaf disease sh owed that ther is 8 cerLa in amount of nutritional 
imbalance existing in the tissues of the affected trees. 
Plant Physiology 

A Comprehensive Package Plan T ri I o n the yellow leaf disease of 
arecanut was ini tiaLed during ~he year. 
Pests and Diseases 

Investigations on the control of different pests and diseases of areca­
nut were continued both at the Central as well as at the Regional Research 

Stations. Trials repeated at the Central Station with different miticides 
inGicated that Kelthane, T rithion and Tedi on treatments were effective 
in the control of mites an d in their subsequent re-establishment. Similar 

results were obtained from the trials conducted at the Regional Research 
Stations . Studies on the bio logical con trol of mites were ini tiated at t he 

Regio nal Areca nut R esearch Statio n, Hir halli in collaboration with the 
Commonwealth I nstitute of Biological Control, Bangalore. 

The high incidence of white grubs in package p lan plots could be 
checked by large scale applications of 'Intox - 8' liquid. In the trials on 

the control of Kolerog3 the comparative efficacy of the fungicides could 

not be evaluated due to non - incidl!nce of disease. Lahoratory screening 
trials were in itiated to evaluate the effi :.:acy of different proprietary copper 
fungicid 5 against Phyfoplzthora llrecae . Tnvestfgations into the Clluses 
and method of control of butto n shedding and tender - nut fall confirmed 

the associat io of insects and fungi. Large scale spraying trials taken lip 
against button shedding and tender- nut fall indicated tha t a combination 
spray of Bordeaux mixture (one per cent) plus Endrex gave th mallimum 

increased fruit reten tion o f 19.2 per cent over the control. A nother trial 

laid out a t the Cent ral Stat ion. against button shedding us ing diffi~rent 

proprie tory compounds indicated tha t 'Cuman' , a carbamate fungicide 

was able to reduce the shedding of fem<l.le Rowers COn iderahly. Labora­
tory tests done to screen, 'Cosan' a ulr>h ur compound against CUIi'll/aria 

leaf spot r vealed th at the chemica l was not effective even at 0.3 per cent 
strength. This was confi rmed by field trials. 

Long strips of helt.vy gauge poly thene film made opaque by painting 

them with white enamel paint afforded good protection to tem~ against 
South - western sun when ti d around t hem on the expose:! side. Simila r 

results were obta ined a the Regiona l Arecanut Research Station, Hirehalli. 

Field trials laid o ut to determine the effec t of micro and macro-nutrients on 

the general yellowing and weakening of the arecanut palms showed that the 

conditions of the palms improved cons iderably dlle to the treatment. 
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• 	 Studies on the biologic::a l antagon ism of certai n soil fungi against 
Ganoderma lucidum indicated that Trichoderma sp. (O rissa isolate) exerted 
the strongest antagonistic actioll towards the growth o f t he test fungus. 
Isolates of fungi obtained from shoot - rot aITected plants from Kadur 
area were identified as Glomerella cingulata (a perfect stage o f Gloeospo­
rium). ExaminatioJ'l of soils from the base,> of yellow leaf disease affected 
palms revealed the presence of large population of the renifo rm nematode 

(Ro tylenchus 	reniform is) 

Studies on the yellow leaf d isease were continued at the! Regional 
Arecanut Research Station, Palode. Observations on the symptomatology 
of the disease were carried out both under open and controlled conditions. 
Disease transmission work with leaf sap was taken up on arecanut .a 
we ll as a number of d ifferent host plants. Studies on the effect of 
applying micro nutrients like Fe, Mg.• Mn. and B. into plant tissue on 

the d isease were initiated. 

Development and ExtensioD 

Results of research which are of puc:tb1 utUlty to thIS cultivators: 

A few important results which are the outcome of reselrch carried 
out at the Central an d Regional Arecan ut Research Stations and are of 
practical utility to the a recan ut growers were as follo ws:­

1. 	 Nursery technique 

Even though banana is grown as the most common shade crop for 
arecanut nursery. it had been ob~erved that the full harvest of the bunches 
cannot be bad by the time the seedlings are removed th us necessitating 
the retention of the shade crop alone in the field . T rials taken u p at 
the Central Arecanut Research Station have shown that Cocclllia indica, 
a vegetable crop was as good a shade crop as banana under t he conditions 
existing at the R esearch Station. 

2. 	 Control of mites 

Mite (red and white) is a major pest of the arecanut p3lm. 
These dwell in colonies o n the u nder surfaGc of t.he fo liage. suck the sa p 
and weaken the plan to; . They infect young and o ld plants and are severe 
during summer months especia lly under ex posed condit io ns. T rials conduct­
ed at the Central as well as the Regio nal Arecunut R esearch Stations 
have brought out that KelLhane, Trithion and Tedi on sprayed at 186, 
126 and 200 cc. of the chem ica ls resp:ctively in 100 litres o f water a re 
effective in checklOg the pest. T he spray applicati o n may be repeated 
after about 20 days if fou nd necessa ry. The cost o f one ro und of Kellhanc 
spray to the nursery will be about Rs. 50/- and to the mainfield Rs.81/­
per hcctare. 
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3. Control of white grubs 

White grub (the larvae of a cockchafer beetle) is another major 
pest on the ar canu t palm feeding on the roots of palms and bringing about 
huge losses of plants. Their incidence i ~ very severe under ill drained soi I 
conditions . Trials carried out at the Centra l Arecanut Research Station 
have indicated that this pest can be succ.!ssfully controlled by drenching 
the plot with Chlordane 75 EC at 0.5 per cent strength i.e. 50 cc. in 
100 lilres of water. Twenty. litres of the concentrate arc required to 
cover one hectare of garden. The cost of one round of this treatment 
will be about Rs. 380/- per hectare· Normal1y one application per year 
will be sufficient. 

,. 

III DETAILED REPORT 

Botany 

I. Breeding and genetics of Areca 

1 IntToduclio" and m1hte'lance of Indigenous and cxoti~ specie!) and typrs of \reca Cllr 
selection a nd hybridisa tion. 

E OTIC TYPES COLLECTION AT THE CENTRAL STATION- 1957 PLANTING. 

The four palms introduced in the year 1957. i. e. Indonesia I. Indo­
nesia II, Nicobar and Andaman typ.::::: continued to flower dur ing the year . 
Annual growth measurements sllch as height, girth at p~rmanent Tn:lrk and 
last node. number of nodes elc . were recorded. The internodal dis lance 
ill the Case of two Indonesian types continued to be lesser than the other 
two types, the measurement at the last node being 1.6 em. fo r Indones ia I 
and 2. l cm. for Indonesia II as against 6. 2 em. for the Nicobar and 33 
cm. for the Andaman types. 
1961·62 planting 

This colle.:tion plot consists of 16 species andt pes introdu ed from 
eight fore ign countries viz. Saigon, Indonesia , Fiji . C hina Ceylon. Mauri­
tius. Singapore and British Solomall Islands and the local The planting was 
done on a random ised block design with s i n~le tree plo ts. T he palms w~rc 
manured and cultural operations were attended to as per sched ule. All 
the palms conti nued to record sal isfactory growth. 

D ata recorded On the productio n of suckers showed that the rate of 
production in the different types of Areca triandra ranged from 2.2 to 7.3 
suckers per palm with an ave - all mean of 3.4, as agai nst a mean of 7. 5 
in Areca cOl/cinno. 

Regular recording of leaf-fall and production of spadices and relat· 
ed data were taken up in all the palms, with a view to assess the produ­

ctive potential of the various introductions as compared wiLh the local 

• 

period 

added 



soil 

per year 

\rcc. for 

the local 

'. 
 type. It was observed that of the different types of A. cauchu introduced, 

the types from China and Saigon (Saigon I) have produced a mean maximum 
of 8 spadices per palm. As regards female flower production a mean maxi­
mum of 217 flowers per inflorescence has been produced by the type 
from Fiji . Areca triandra from Indonesia produced a mean maximum of 
670 female flowers per inflorescence. 

Market evaluation of exotic types 

The fruits of six exotic types harvested during the year were dried 
separatel y. The kernel obtailled was put in the market and evaluation of 
each was done along with that of the local. The results showed that except­
ing Ceylon (I) all tJle other types have fetched higher price than the local. 
It was also interesting to note that Areca triandra (Indonesia (2» whjch 
has not been repo rted so far as useful for chewing had also fetched almost 
as good a price as that of the local. The following were some of the 
factors that were responsible for determining the price. 

1. The nuts of Ceylon type has demand mostly during the monsoon 
period only and less du ri ng other months. The persistant white colour 
added to its value. 

2. The nuts of Nicobar fetch low price during monsoon but dur­
ing other parts of the year it has good demand. They are bold and heavy 
nuts. 

3. Areca triandra nuts are small and heavy and compare favourably 
wilh local 'Lindi' type, even though the astringency i~ low. 

4. The nuts of Saigon type have good colour and have similarity 
to indigenous 'Srecvardhan' type. 

1963-64 planting 

Ten types of A. catechu and two species of Areca (A. lIormatfbyii, 
and A trialldra) received from Australia, Fiji, Saigon and Andaman were 
transplanted to tbe main field in June 1964, 011 a random ised block design 
using single tree plots. One plant introduced from Aden was a lso plant­
ed in the main field. They were manured and cultural operations were 
attended to as per schedule . 

1964·65 planting 

Seven seedlings of Malayan type W.lngi, introduced from the Agri­
cultural Research Station, Thaliparamba were planted in a separate block 
along with ten Nicobar seedlings during July, 1964. Twenty one seedlings 
of Indonesia (n were planted in October, 1964 in the exotic multiplicatio n 
plot. Three seedlings of th.! type from New Guinea (LAE) and one 
seedlings of Wangi (scIfed) were planted to pots from the secondary 
nursery. 
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1964-65 introduction 

During the ear, fresh onsignmen ts of seednuts were received from 
N assau (Bllama Islands) and Andaman. or the forty seed nuts of A . ian/?­
loisiolla received from N assau thirty were ~own an the remaining ones 
preserved after recording the measurements. O ut of the 30 sown only 9 have 
germinated. All the 20 nuts of the Andaman type sown failed to germinate. 

Indigenous types collection 

Th eight ecotypes fcom (1) Khasi and Jayantia hills, (2) Mohitnagar 
(3) Mettupalayam, (4) Chickmagalur, (5) Hirehall i, (6) Thirthahalij· 
(/) Pee hi , and (8) South Kanara pla nted in the main field were growing 
well. The indigenous types collected from Mahuva (Gujarat), Hirehalli 
(d\l'arf), and Thirthahalli (oblong) were pla nted to th m in field during the 
year. Indigenolls types from Colaba (Sreewardhan), and R atnagiri (Dapoli) 
Districts of Maharasht ra State and from Thirlhahalli of Mysore Slate collect­
ed during the previous year and wh i h were in the secondary nurs ry are 
ready fo r transplanting to the main fiel d. 

D uri ng the year one more indigenous type ('Chandradikkae' - red 
kernelled) was also added to the existing collections. The ' Sweet areca' 
type has sta rted flowering. Daily recording of leaf-fall and production of 
spadices were continued. 

Out of the 58 seedlings of two mother palms (CAR 605 and N G B 9) 
planted at the Fruit Resea rch Station, Chethalli and Arhur (3 ,000 flo above 
mea n sea level) of Coo rg for the study of their performance at high r a lti ­
tudes only one seedling of CARS (605) and 14 seedlings of ~GB (9) got 
established. The gaps were filled with the seedlings of appropriate mother 
palm during the current year. 

The performance of different exotic and indigen us t pes and species 
is al being tested at the different Regional Stations. At the Regio nal 
Stah on. Hi rehalli where progenies of a dwarf pal m Me being maiotaillCcl . 
it was bserved that eight out of the twelve progenies continue to show 
the dwarf character of tbe mother palm. 

2. 	 Survey of arecanut gardens to select superior types nnd ns!>Cssing genetic variation 

Statistical analysis of the length and breadth measurements of 
fruits recorded during 1963-64 had shown that a sample siz of 12 nuts 
is suffi-::ient for the above survey. F ruit measurements of the above 
palms were again recorded during the current year and rhe data statis ­
tically examined in order to sec whether the fruit size remained unchanged 
f rom year to year The data were tested by using student's 't' test. The 
results showed that there is no significant d ifference in size of fruit 
(length and breadth) from year La year. 
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The survey work was commenced in Cannal10re District during 
the year. Twelve private gardens selected at random from six selected 
villages ofTellicherry and Thaliparamba taluks of the District were surveyed. 
Ten palms at nmdom were selected from each garden aod 12 nuts were 
collected from each of these marked palms . Their length aod breadth 
measurements were recorded. The mrvcy wi ll be continued and completed 
for taking up analysis o f the data. 

Similar survey work as above waS' conducted in 'Maidan' parts 
of Mysore, Anantnpura and Meltupalayam areas covered by the Regional 
Station, HirehaJli anJ 10 cultivars were isolated. 
3. Floral biology of Atl'C3 

a, b) SruDY OF THE RANGE OF VARIATION IN FLOWERlNG FROM TREE 

TO TREIl INCLUDING MONTH-WISE VARIATION IN FLOWalNO IN 

THE SAME GARDE 

The above study was undertaken in the bulk garden of the Central 
Statio n planted in the year 1957 where the palms were being given uniform 
cultural and manurial treatmenls An abstract of the observations made 

. on 200 palms is given b:: low: 

TABLE 1 
Frequency distribution of production of spadies and yield 

Total yield 
Pelcen­ from palm Percentage 

No. tage over in each of yield 

total. group (No. to total. 

of nuts). 

Palms which produced no 
spadices. 9 4.5 Nil N il 

one spad ix. 3 1.5 Nil
" 

two spadices 9 4 . 5 9" 
three spadices )6 8.0 J061 3.3" 
four spadices 23 11.5 1867 :; . 8 

t. 	 five spadices :9 14.5 6131 19. 1 
six spadices 27 13.5 5805 18. 1 
seven spadices 41 20.5 7810 24 .3

" 
eight spadices 24 12 . 0 5988 18.7" 
nine spadices 14 7.0 2824 8.8" 
ten spadices 4 . 2.0 516 1.6

" eleven spadices 0. 5 89 0.3" Ie . 
of fruit ~ Tot a l 200 100.0 32100 100.0 

L.!~.,:- rY, 
• "'IC.. ,'t I • • '"'1 ' ..... ! ........ 


., .' ''1: 
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It will be seen from the above data that the number of inflorescences 
produced ranged from nil to eleven and that the majority of trees produced 
spadices ranging fr m four to eight. During the previous year also an 
almost identical trend in production of spadices was observed. As regards 
yield the maximum num er of nuts was contributed by the palms, produc­
ing seven spadices Which is in conformity wi th the previous year's 
observation. 

Studies on the mo nth-wise variation in flowering were also made in 
the same garden. The obs"rvations m:lde during the current year as weB as 
in the p revious three years are given in the fo llowing table (vide. P. 15). It 
will be seen from the table that the percentage of inflorescences to the 
leaves shed was maximum during 1962-63 and, thereafter there is a gradual 
de rease in the same. It is also seen that a very high percentage of 
leaves shed in the mo nths of January to March have inflorescence in 
their axil. Of the inflo rescences produced in d ifferent months, the maximum 
percen tage of the total production was observed during the months of 
February to May. Studies similar to the above made at the R egional 
Arecanut Research Station, Peechi indicated that the majority of palms 
produced 4 to 6 inflorescences with three and eight as minimum and 
maximum. t was also seen that the maximum number of spadices a~ 

produced daring the months of February and A pril. 
c) T HE FREQUENCY DISTRIBUTION OF NUMBER F PALMS FLOWERING PER 

W EEK DUR ING ALL THE W EEKS AND CORRI!LATION OF FARLY FLOWER­
ING WITH FR c IT PRODUCTION. 

The yield data of the 3207 progenies f 41 mother p1lms grown in 
the bulk garden under uniform agronomic co nditions were classified into 
three groups based On their progeny performance. Yield data gathered 
for tIle year 1963- 64 and 1964- 65 are given in the following table (vide 
P.16). From the table it will be seen that the progenies in the high 
yielding group are much more steady i their yielding habit when compared 
to the o ther two groups. Progenies of SDK ( 15) have given the mean 
maximum yield duri ng 1963-64 as well as during th current year. 

d) FLORAL INITIATION 

Dissection of crowns of seven trees which had flowered showed 
that every leaf had one inflorescence in its axil, but in the case of the 
fully opened leaves the first two to three inflorescences were found to be 
aborted. Length and breadth measur ments of the inflorescences were taken 
and the data are given in the follo wing table (vide P.17). It will be 
seen from the table that the development of the first two to three in­
florescences which are the oldest is rather poor as compared to the rest 
in icating the aborted nature of these in:florescences. The factors responsible 
for the abortion of the spadices will have to be elucidated so as to recti fy 
th same wherever possible. 
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TABLe2 


Month - wise Vadat100 in Flowering. 


Percentage o f inflorescences produced to leaves 
shed. 

Percentage of monthly production 
of inflorescences to the total Rema rks 

Mon lh 
1961-62 1962-63 1963-64 1964-65 1961-62 1962-63 1963-64 1964-65 

_..._---_._ ._ ---- ­ ._---------_. 

July 11 .20 45.35 65.90 81.11 2.70 470 7.30 6.70 

August 21.80 5145 50, 10 2900 5.60 5.90 5.60 2.60 -September 35.80 71.96 5580 36.60 6.20 5.00 6.30 3.30 VI 

October 5400 7480 64.00 46.60 9.50 6.90 7.20 4.40 
November 61.97 84.64 74.90 59-00 9.50 8.80 8.40 S.30 
December 76.19 84.76 82.40 78.07 13.80 7.90 9.20 9.50 
January 89.03 90.64 87.90 90.00 8.20 10.30 9.90 6.60 
February 87.45 .' 9406 93.70 92.30 10.50 ll.90 10.50 10.20 
March 5S.13 9000 88.30 94.10 12.00 i 1.60 9.90 11.90 
April 69.tS 83.81 84.80 91 30 10 70 11.80 9.4V 15 .90 
May 37.47 67.60 66.00 84.40 5.CO 7.20 7.40 17.40 
June 3526 79.20 76.80 65.80 5.40 800 860 6.20 
Mean 48.40 77.35 74.22 70.27 



• 

TAIlLru 

Mean Progeny yields 

Medium yicldlDg 	 Low yieldingHigh yielding 
(Mean progeny yield between, 4000 gm. ( Mean progeny yield below (Mean progeny yield above 6000 


and 6000 gm. per palm) 4000 gm. per palm)
gm. per palm) 

Yield Yield Mother Yield Yield M other palm Yield Yield 
Mother palm 1963· 1964 1964·1965 palm 1963· 1964 1964- 19651963-1964 1964 ·1965 

KMJ 6 5979 5079 KKF 19 3848 3678SDK 15 8668 9159 
23 5862 KMN 2 3775 . 4996KMJ 3 81 36 7997 K KF 5814 

II 

5696 5780 K MJ 12 3710 4136SDK 16 7997 	 6915 SDK 

86~ 1 SD K 4 5646 6502 KMJ 18 3654 6085SRJ 7 781~ 
9 5618 6930 3102 4831 ...

KMJ 8 7466 	 8002 SRJ KMN " 0\ 

6876 K K F 3 5440 4777 KKF 6 2984 4915KKF 28 7288 
5275 7097 SRI 13 2485 7535SDK 2 7 169 	 6611 KMJ 14 

7528 SDK 6 5253 6924 SRI 15 215J 7599SDK 14 7031 
5253 4854K KF 18 6943 	 8299 SDK 7 

6510 KKP 2 5007 5990KMJ 5 6926 
5003 6467KKF 12 	 6812 6130 KKF 9 

6689 7424 SDK i3 4974 5316K KF 24 
SRJ 4877 4316 SRJ 8 6688 5836 2 

SDK 17 6205 6746 K KF 13 46~5 5163 

6145 5524, KKF 16 4667 5641SRJ 5 
SDK It 4400 3571 
SRI 6 4343 5117 
KKF HI 4300 5747 

• 
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SRJ 6 4343 5117 

KKF HI 4300 5747 


TABLE 4 


Infiorescence Development in Arecanut 


Palm A Palm B Palm C 

Sl . Length B readth SI. Length Breadth Sl. Length Bre:Hlth Remarks 

No. (em. ) (em.) No . (em.) (em) No. (em.) (cm.) 

1 2.6 4.9 3.3 4.4 7.0 5.0 Leaf axil 

2 3.0 3.0 ,..,- 106 6.0 2 3.4 4.6 
" 

3 3.6 2.8 3 6.2 5.1 3 2.7 4.3 
" 

4 4.9 4.7 4 3.7 4.5 4 5.0 5.8 
" 

5 3.1 3.8 5 2.8 4.1 5 3.8 4.4 
" -...J 

6 3.6 3.5 () 2.6 3.5 6 2.8 3.8 
" 

7 1.3 2.6 7 1.5 27 7 2,1 3.4 
" 

8 1.5 1.9 8 1.2 1.1 8 1.8 3.1 
" 

9 0.8 1.3 9 0.5 1.0 9 1.3 2.5 Spindle 

10 0.4 0.8 10 0.3 0.9 10 1.1 2.0 Leaf not emerged 

I 1 0.4 0.6 11 0.2 0.5 11 0.7 1.5 
" 

12 0.2 0.4 12 0.2 0.4 12 0.4 0.9 
" 

13 0.1 0.3 13 0 .1 02 13 0.4 0.7 ,. 
14 Primordia 14 Primordia 14 0.1 0.4 

15 Primordia 
--_._ ----_._.. 
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Tn order to find out the days interval between leaf emergence and 
I af- fall so as to gauge the age of inflorcscences present in the concerned 
leaf axi l ringing of the spind le was continued in four palms of the local 
type. Some of the ringed leaves in certain palm': 3tarted shedding and 
it was observed that the IOhgevity of the leaf in the 0r0Wn of the above Day 
palms vary from 385 to 414 days. 

Studies Oil the month-wise variation in flower i g were taken up in 
300 progenies, so as to see whether the abortion noted is reflected in the Fr~sh 

spadix production and the data gathered are given below: 7th d 

21 st da 

TABLE 5 ~~!~ ~J
Montb - wise production of spadices 

% of spadices % of spadices 
Mont h produced to Month pro duced to 

leave:; shed leaves shed 

July 36.5 January 
August 42.0 February 
September 41.3 Mareh 
October 44.3 April 
November 57.6 May 
December 68.4 June 

92.5 
97 .7 
95 .7 
93·6 
86 . 5 

61.0 

From the above it win be seen that the percent!1gc (If sparuces prod­
uced to the leaves shed is the lowest in the months of July to October. 

e) STUDY OF POLLEN 

(i) Storage and viability of pol/en much 

With a view to find out the relationship between the humidity in the where 

storage chamber and germination, freshly collected arecanut pollen (male 
flowers) was stored at room temperature in a desicc tor containing calcium 
chloride. The desiccator was completely sealed and the humidity inside was 
recorded using a hair hygrometer. The germina tion percentage was tested 
at weekly intervals in different concentrations of sucrose, with and without 
agar. The mean germination percentages obtai n d are given below: 



Humidity % 05% 1% 2% 5% 0.5% Sucro­
above Day at room Sucro- Sucro- Sucro- Sucro- se +...0.1% 


temperature. se. se. se. se. Agar. 


up in 

Fr~sh 	 29.5 34.1 21.5 24.8 79. 1 in the 
7th day 14 42.5 15.8 29 .3 35.5 49.3 
14th day 20 5U; 17.8 82.2 55 7 41.8 
21st day 17 40.0 297 39.4 38.4 5f.4 
28th day 15 30.5 32.8 37.3 45.8 45 .0 
35th day 16 27.0 35.3 14.9 14.7 25.6 
42nd day 16 3.9 3.8 1.4 nil nil 

ices 
to From the above it will be observed that the pollen stored at a 

humidity level of 15 to 20 per cent maintains high viability upto 35 day~ 

of storage. The longevity of pollen under the present storage stud ies 
has been found to be increased by about 14 days as compared to that of 
the previous years trial which might probably be due to the mOre or less 
constant humidity level maintained inside the chamber. 

Viability of pollen stored at zero per cent h umid ity (concent rated 
sulphuric acid) as well as at 45 per cent humidity (MgClz ) levels was 
also tested. The data gathered showed that under zerO humidity condit ion 
pollen loses viab ility after four days of storage, while at 45 per cent 

prod· humidity level the viability is lost by about tlJ.elfth day of storage. Since 
r. 	 pollen loses its viabili ty quickly under the above two humidity levels and 

in view of the fact that at 15 to 20 p~r cent humidity the viabili ty was 
much more prolonged, the optimum level of humidity may be some­
where rou nd about 20 per cent.

in the 
n (male Trials were also conducted to find out viabi lity of pollen kept at 

Icalcium 17 per cent humidity at a temperature of 12°C. to 15"C. The germination 
side W ilS percentage recorded at W ~ekly intervals progressively decreased from 64 .5 
s tested for fresh pollen to 16.25 at the end of 35 days storage. Tt is thus evident 
Iwithout that storage of pollen at lower temperature of J2 to IS"C. has not enhanced 

viability over its storage at room tem peratu re. 

(iO EvoMng suitable media for pollen germinati!ll1 : 

Tri.als taken up during th~ previolls yc::.r had shown that a medium 
consisting of 0. 5% sucrose and 0 I 'y" agar wa~ an ideal medium fo r pollen 
germination. With a view to substitute sllcrose and agtlr wi th more 
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TABLE 6 


Germination of polleo after diWereot infenals storage 
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easily available materials of similar nature, trials were taken up during 
the current year wi th sugar and jaggery as substitutes for sucrose and 
r ie and tapioca flour for agar. It Was observed that ordinary saga" is as 
efficient as chemically pure sucrose. None of the flours was found to e as 
good as agar. 

(iii) Pollen viability in exotic types: 

Viabili ty of po llen of eleven exotic types W'l tcsted during April, 
' 65 in 0.5% sucrose plus 0.1 % agar medium and the results showed that 
ex'.;epting in the case of Areca triandra and the type from British Soloman 
Isla. ds which recorded 22 and 15 par C~ ilt germimttion r~sp~ctively, pollen 
viab il ity in other types was normal. 

4. HybTidiZ!ltion amI selection : 

a ) STANDARDIZATION OF ROSSING TECHNIQUE: 

With a view to find out whether the spray applic tion of InUen 
could be used for hastening the process of hybridiZlUon, pollen S spende d 
in three tY"les o f medIa i .e. 5% sucro e alone, 0;- %sucrose + 0.1% aga rl 
and 0.5% suga + 0.1% agar, were sprayed on 5 b unches, leaving equa 
porLioDs as control (open pollination). A fruit-set of 20. % 29.20;, JnJ 
25~ respectively was obtained in flowers sprayed as ag1ill'lt l02%fr' Jit­
set oblained in open poll ination, indicating that the spray m~."oJ cnn 
be adopted for hybridization. 

b) PR DUCTION OF INBRED LI NES IN DISTINer 'fYi'!' : 

'"'lith a view to produce inbred lines sclfing or Ihc flowers of the 
mother p:1lms whose progenies are u der study \Va .. ~omm~n •..d. A to l:11 of 
2,698 female flowe rs were sel fcd On 11 rna her po1m:; 

(i) Distribution of exotic sec-dUngs (selfed): 

A total of 332 seediings of exotic varieties were supplied to the di fferent 
Regionul Research Stations during the year. Wllll a view to sludy the 
perform1nce of the exotic types under varied soil an clim.Jtic con ditions 22 
seedlings of Indonesia (0 and (Il ) were distributed to a few selected gi·OIV~rs. 

(if) Comparative studies ofsetfed, croS5ed olld open pollinated l1uts: 

In a study to find out the influence o f selfing . c ross.ing (with a known 
pollen parent) an open poll ination n kernel and e ryo she it was observed 
tll :>t there is uo significant difference in kernel or embryo size between the 
nuts obta ined fro m the former two, while there was significant increase in 
t he lengl of the kerllel ,n·l size of embryo Ie . gti, X breadth) in the CitSC of 
nuts obtained from cross, over that fe m open D')Hin 1.i )n . ft, tiJercL>rc, 
appears that palbn Infl leLlces kernel all embryo g row ;~; l in a~~CJnut. 

less the 
also in 
mother 
of two 
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c) 	 HYBRIDIZATION BETWEEN D1STINCT TYPES AND SELECTED PALMS 

TO COMBINE HlGR YIELD AND REGULAR BEARING AND STUDY OF 

PROGENIES: 

With a view to combine high yield and regula r bearing habit. orosses 
were made between selected mother palms of outstanding performance 
Crosses were also effected with a view to study qua litative characters such as 
sweet and red kernel in arecanut as well as for combining [he large size and 
large number of the South Kanara and Thirthahalli types respectively. 

5. Preliminary studies on prog~ny beha\,lour of motber palms: 

I These studies initia ted in 1960-61 in the pwgeny garden of the Central 
Sta tion are intended to find out the extent to which the mother palm charac­
ters are inherited and how these characters differ among the progenies. F.:>r 
this, studies on 200 progenies of 10 mother palms selected in the above 
garden were discontinued from the observ:ltion and a fresh set of 30::! proge­
nies of ten mother palms which are now existing in the private gardens were 
selected. The progen ies were grouped into the following four strata based 
on their yield performance in 1963- 64:­

Strata I Palms yielding. o nuts. 
II 	 1-150 .. 

III 	 151-300" 
IV ,. 300 and above nuts . 

The rate of production and shedding of leaves and productive 
characters, such as number of fe male flowers produced, nut set etc. were 
recorded. Data gathered arc given on page 22. 

F rom the table it will be observed tbat there is considerable variation 
between the progenies of different mother palms as regards both the percentage 
of inflorescence produced to the leaves shed as well as the number of female 
flowers prod uced. Even though 50%of the progenies now under observation 
are different from those of the pervious year, it is interesting to note that 
the range of variation in respect of the female flower production is more or 
less the same as compared to that of the previous year . A similar study is 
also in progress at the Regional station, Peechi with 80 progenies of four 
mother palms. It was observed that out of the four mother palms, progenies 
of two (numbers 147 and 182) were late to commence flowering. While the 
percentage of progenies which commenced floweri ng was 60 for mother palm 
number 128, it was only 15 ill the case of mother pa lm number 147, the other 
two falling in between. Variation among progenies of diffel ent mother palms 
was also observed as regards characters like p roduction of inflorescence, 
leaves shed, production of female flowers and percentage of nut-se t. 



TABLE 7 

PreHminary Studies on Progeny Behaviour of Mother Palms 

SI. 
No. 

Mother palm 
No. 

Total No.of 
leaves shed 

Total No. of inflore­
scences produced 

Percentage of inflore­
scence produced 

Mean No.of 
fe male Bo­
wers produc­
ed per P91m 

Percentage of 
set (Recorded 
after two 
months) 

SDK 4 213 133 62.40 936.00 29.50 
2 

3 
SD K 
SDK 

6 
14 

201 
21 9 

126 
166 

62.60 
7570 

897.00 
1017.93 

22.83 
18.05 

tv 
N 

4 KMJ 13 200 120 60.00 852.73 19.03 
5 SRJ 6 2 16 190 87. 10 1088.17 20.14 
6 
7 
8 

9 

KKF 9 
KKF 23 
KKF 28 
KKF 24 

189 
205 
213 
20t 

13 1 
146 
165 
136 

69.30 
72 40 
77.40 
69. 10 

977.47 
971.60 

1136.97 
r366.40 

1883 
18 .87 
20.50 
18.32 

10 KKFII! 225 177 
- ---­ -

79. 10 
-- . -----­ _. 

1247 .30 18.86 
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6. Effect of selectioll of seed nuts 011 germination alld future performance: 

This experi ment was Initiated during 1963-64 with a view to find ou t 
how far the selection of mother palms and seednuts influences germination 
and turn over of quality seedlings in the primary and secondary nurseries as 
well as their performance in the main field . The experiment was laid out 
with the following treatments on a 4 x 6 randomised block design. 

Tr. I. Unselccted bulk 11utS. 

Tr. 2. Selected bulk nuts. 

Tr. 3. Unselected l1uts from mother palms. 

Tr. 4. Selected nuts fro m mother palms. 


All tbe sprouts after germination were transplanted to the secondary 
nursery during the month of July, 1964. Growth measurements of individual 
seedl ings were recorded in June , 1965 and the data statistically analysed. 
The results showed that the treatment differences do not have any significant 
effect on the g rowth measurements of the seedlings. It was, however, observed 
that in respect of all growth attributes studied there is a trend in favour of 
selection of seednuts which is in conformity with the results obtained in the 
primary nursery of these seedlings . 

TIle same ex.periment was repeaTed du ring the current year with 
the same set of treatments as in 1963 - 64 using the same mother palms. 
Fifty nuts were Sown under each treatment after recording the weight of 
individual DutS and the germination data recorded. The sprouts when 
about ~ i x months old were classified as vigorous, normal and rejected 
groups and transplanted to the secondary nursery. The growth measure­
ments of the sprouts were also recorded prior to planting. The data were 
statistically analysed and the results arc given in the table on page 24. It 
will be seen from the table that excepting for Bartlett's index none of 
the other characters are statistically significant. Results obtained during 
the previous year had shown that there was significant difference in respect 
of all the attributes studied excepting the percentage of rejected seedlings. 
However, the percentage of germination obtained during the current year 
how a trend in favour of selection of seednuts which is in conformity 

with that obtained in the previous year. 

D uring the current year the above experiment was also further 
mod ified with the addition of four more treatments and laid out on an 
8 x 3 randomised block design \vith the following treU,ments: 

T reatments Unselected bulk nuts . 

.. 2 Selected bul k llutS . 

" 
3 U nselecteu nuts from molber palms. 
4 Selected nuts from mother palms. 

" 
5 Unseletted nuts from non-p repotent mother palms. 
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TABLE 8 


Germ;oation and Growth Measuremcnfs (1964-6;) 


Treatment Germination Bartlett's Diameter 
Percentage index (em.) 

I 92.7 0 .81 0.92 

2 97.0 0.82 0.94 

3 95. 3 075 0.94 

4 96.3 0. 77 0.S5 
S.E. per plot. 3.35 005 O. J1 

Overall mean 95 .65 0.79 0 9 1 
C.V. (0/0) 3.50 6.33 12.00 

S.E· per treatment mean 1.37 0.02 0.04 

C.D 0 .05 
----------.-­ - -- _._­

Height 
(em.) 

---..- ---­
38.33 
39.25 
37.74 
37.05 

2.95 

38.12 
7.74 
1.20 

No. of 
leaves 

-
2.38 
2.35 
2.26 
2.28 
0.14 
2.32 
6 00 
0 .06 

Percentage of 
vigorous sprouts 

39.49 
36.89 
29.06 
27 .9L 
14.76 
33.34 
44.00 
6.01 

Per~entage of 
rejected sprouts 

2.88 

2.08 
2.13 
5.3 8 
2.41 

3.12 

N. .f:>. 

77.00 

lJ. ()8 
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Treatments 6 Selected nuts from non-prepotent mother palms. 
" 7 Unselected nuts from prepotent mother palms. 
" 8 Selected nuts from prt!potent mother palms. 

Fifty nuts were sown under eacb treatment after recording the 
weight of individual nuts. The germination data were reco rded and the 
sprouts were transplanted to the secondary nursery on the same design. 
after classifying them into vigorous, normal an d rejected groups. The 
growth measurements of the sprouts were re'corded prior to transplanting 
and the data statistically analysed. T he re'mlts are given in the table 
(Vide P. 26) . F rom the ta ble it will be seen that ti ~ e treatme nts do not differ 
sign ificantly except for the percentage of vigorous sprouts. It will also 
be observed that there is a distinct trend in favour of selection of seed­
nuts in respect of germ ina tion percentage and number of leaves. While 
di scussing the results obtained in the previous year it had been indicated 
tha t the ineffectiveness of mother palm select ion then observed might 
probably be due to the fact that the mother palms involved were the 
ones having poor progeny performance. Accordingly in the present 
experiment based on the progeny perfo rmance prepotentand non -prepotent 
mother palms were included . It will be observed from the data that 
both these sets of mother palms have given higher percentage of vigorous 
seedli ngs. The improved performance of the non"pre potent mother palms 
is now found to be due to the fact that the progenies of these mother 
palms have improved in thei r yield during the current year and th us 
being not actually non· prepotent ones as originally thought to be . 

n. .Root itudies 

1. Root studies at difFerent age~ and under different soil condition9 in adult palms , 

I In order to gather comprehensive information on the rate of develop­
ment and the pattern of growth of the root system of areca palms in different 

1 types of land and un der different soil conditions, it was decided to plnnt 
arecanut seedl ings in each of the following three types of land on which 
arecanut is planted in this tract, for study of the root development at periodi· 
cal intervals . 

I. 'Bettu' or single crop paddy land. 

2. Newly 1erraced hill side. 

3. Low lying land s;lbject to occasional wa ter loggi ng . 

The 85 plants pianted in 'Eehu' lund, two years back were maintained 
by e iving timely cultural and manurial operations . The remaining plant­
ings will be taken up as soon as the reqUIred land becomes avilablc. 



TABLE 9 

Germination and Gl'owth Measurements 

Treatment Germination 
Percentage 

92 .0 
2 96.0 
3 95.3 
4 96.7 

5 94.7 
6 967 

7 90 .0 
8 94.6 

S. E per plot 4.64 

Overall mean 94.49 
C. V. (%) 491 
S . E. per treatment mean 2.68 

C.D. ._ -_..__.-
*Significant at 5% level. 

Bar L1ett's 
index 

0.81 
0 .8 1 
079 
0.75 
0. 73 
0.7 t 
0.74 
075 
0.04 
0.76 
5.26 
0.03 

Diameter Height 
(em) (em.) 

0.90 38.1 9 
0.97 39. 19 
1.02 40.2 '­
0.83 38.69 
0 .98 3 ~1.21 

0. 97 39.06 
0.87 35.49 
094 36.87 
0.10 2.79 
095 38.24 
1.08 7'30 
0.06 1.01 

-------­

No. of 
leaves 

2.18 
2.26 
2.27 
2.35 
2.49 
266 
2.24 
2.39 
0.17 
2.36 
7.20 
0.09 

Percentage of 
vigorous sprouts 

22.05 
38.52 
32.56 
28 74 
41.16 
52.54­
39.68 
36.92 
8.47 

36.52 
23.19 

". 4.89 
14.30 

Percentage of 
rejected sprouts 

2.14 
3.51 
1.39 
5.14 
6.25 
4.23 
3.56 
5.42 
4.43 
3 9' 

I !l.87 
2.55 

N 
0\ 

:D -. II' o 0 
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2. 	 Root studies in seedlings at dllfcrcnt ages. 

For the above studies roots of seedlings of' different ages were 
collected and fixed in FAA. 

3. Root studies in plants showing symptoms similar to 'Band': 

Eight seedlings showing 'Band' symptoms transplanted in the main 
field along witl1 equal number of normal seedlings were under observation 
during the period. Roots were collected from a diseased palm nnd stored 
for taking up the study. 

111. }. nalomic&l studies 

1. 	 S!tucturc nnd de\'elopment of fruit in arccanut grO"'lng under high and low 
altitmles: 

A preliminary survey of higher alti tudes of Coorg D istrict \~as 

undertaken during the previous year with a view to find out the maximum 
al titude uplO which arecanut Was grown in this District. Arecanut was 
found to be grown upto 3,900 ft above mean sea level. Fruits from 
different altitudes will be collected for anatomical studies. 

2. Study of the structure of roots in diseased and healthy plants: 

Roots of healthy palms were collected and fixed. 

IV. Cytological studies 

I . Standardisation of cytological techniques: 

In ord~r to find out a suitable fixative for PMC studies, Carnoy's 
solutions having different proportions of alcohol, chlo roform and acetic 
acid were tried. I t was observed that Carnoy's sol ution having a propor ­
tion of 6:3 : I (alcohol : chloroform: acetic acid), give better smears than the 
rc!.t . 

2. Study on meiosis in different ecotypes anll species of arecanut: 

Male flowers of appropriate age of Areca triandra and different 
types of Areca catechu were fixed for study. 'Microsporogenesis of the 
different exotic species llsing the usual acctocarmine smear technique will 
be taken up 

V. Physiological studies 

1. Studies on frait Ilettlng and shedding: 

SUPPLUMENTfNG NATURAL POLLINATION BY SPRAY .\IETllOD TO IMPROVE 

SET 

In order to find out the economic feasibility of assisted pollination 
a large scale tria l wa~ initialed dUrIng the current year. Pollen suspens­
ion was made in 0. 5% sucrose + 0.1 % agar medium and the female 
flowers were sprayed by using n pressure sprayer The trial was taken 
up on 132 palms with an equal number of palms as conlrol. Data 
gathered on nut set were statisticallY analysed, when it was seen that the 
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treatments do not differ significantly However, assisted pollination gave Miscella 
a n increase of 2% of fruit - set over the control. p 

2. Induci IV, mutations in :lrccanut: l T 
manuredWith a view to increase genelic variability i!1 t l,e existing mater ials so 

as to ge types with red ce height ( warf) 3nd t ·p ~'l h,ving less astringency 
and di sease resistance particularly against yellow leaf ,' sease and 'koleroga' 
the following trealrtlenL with mutagenic agents were in itiated i 1960-61­

a) By IRRADIATION OF SEEDNUTS wlm THERMAL AND PILE NEUT ON ~ 

Seedlings obta i cd from seednuts irradiated wit l ) lcrma1 neutron 
and planted in the main field were under observation. 

b) B IRRADlAll0'< WITH CiAMMA AYS 

During the current ye r 20 seednuts were irradia ed at the Gamma 
cell of the Indian Agricultural Research Instit te, at intensities of 5 00 r. 
and 10000 r. a nd ere sown for germination . The nuts gave 87.0 and 86 .3 
per cent germination respectively. 

c) By CHEMICAL (COLCHlCINE) 

During the yea r 1963-64, 250 sprouts were treated with colchici ne 
a nd the seedl1ngs are in the seconda ry nursery. A total numner (r 12 
seedlings obtained from earlie,' treatments were plante in the main fi ·ld 
dun ng the year. 

3. Effect of pla.l1t reguJators on growth : 

In order to find out the effect of Gibberellic acid 011 fru it - set as well 
a" on f ruit growth , fe male flo wers were given two rou nd s o f sp ray vvit h 
differen t concentrat ions of Gibbere lie acid (SO, 250, 500 ancl 1000 ppr'.1. ) 
(l u ring the previous year On fou r bunch s in fOllr p:l.lms. d ifferent rnellis of 
rh~ s • e bunch getting all the treatments . The nuts under the trial \\" re 
llfVCS cd and their measurement~ ~e'o,dcd . The resu Is showed thut Iho~lg~l 

none of the treatments are sig .:fic, ntly sup~ri or to cot!troi, sprayinJ of r 
i.lflore cence with Gibberellic acid at 1000 porn. gives about 10% incre::;se 
in f rllit - set over con trol. U nit! e N . A . A. in which increased. frui t· set 

was accompanied by abnOrmal d rease in fruit size, 10 the case of G ibberll ic 
acid fruit size has not been affected by the increased set. The same experiment 
was repeated dUring the current yea r witl a slightly dlff< rent cOncentration 
of Gi bhere-llic acid for confirming the observation made .:a rlier on fruit· set 
a nd fruit size . Female flowers which were given two rounds of spray with 
G ibberellic acid a t concentrations vf 500, 100 .21)00 and 3 00 ppm. ga ve <l 

fr u-t-set of 46.0,48.8, 526 and 40.6 r s ective\y, the ruit ~ set in the con1rol 

being 35. 1 %. It will thus be seen that bu che treat d wi .1 G ibl ~rcll ic Hci I Ht 
2000 ppm. have given an iner ased fruit-set of 14% ('vcr the' ntrol 1. ,viiI 
also be observed that the 1000 ppm . conccn~ ral ion has given a 10 70 inc.ease 
similar to what Vi~iS ob ta ined i n the previ( ,Ii Jedr. li <;her concentration 
of 3000 ppm. h:::s reduced the set . 
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T he 19 twin seedh ngs which were separated and planted were 
manured and cultural operat ions were attended to as per schedule. 

Technical Programme For 1965-66 

Item No. in 
the technical Name of the experiment Venue of work 
e.rogramm_ e ___________ . 

Breediilg and genetics 01" 9fe.:a 

Introduction and maintenance of indigenous and 
exot ic species and types of areca for selection 
and hybridisation 

2 Survl:Y of arecanut gardens to select superior 
types and assessing genetic variation 

3 Floral b iology of areca 
(a, b) Study of the range of variat ion in flowering 

(c) 	 Studies on early bearing habit and its 
correlation with fruit production 

(d) 	 Floral initiation 
(e) Study of pollen 


4 Hybridisation a nd selection 


(a) 	 Production of inbred lines of dis t inct types 

(b) 	 Hybridisation between distinct types and 
selected palms to comhine high yield und 
regular bearing, and study of progenies 

(c) 	 Hybridisation between exotic and indigenous 
types 

5 Prelimin ary studies on progeny behaviour of 
mother palms 

6 Effect of select ion of secdnut on germination and 
fut ure performance 

II Anatomical studies 
1 Structure and development of fruit in arccanut 

growi ng under high and 10\":' altitudes 
2 	 Study of the struoture of roots of diseased 


and healthy p lants. with a special reference 

to ' Band' di sease 


3 	 Study of the anato my of the learof the di ffer­

ent ecotypes 


Vittal; Palode, 
H il'ehall i, Peechi. 
Kahikuchi and 
Mohitnagnr 

" 

Viltal and Peechi 

" 
Vitta \ 
Vitta l 

VIta l 

Vitlal 

iltal 

Vittal and Peechi 

Vittal 

Vittal 

ittal 

Villal 
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III 	 Cytological studies 

1 	Study of meiosis in different ecotypes of 
arecanut 	 Vittal 

2 K aryomorphol0 ical studies in different types 
and species of areca Vittal 

IV Physiological studies 

1 Studies on fruit setting and shedding Vittal 
2 Inducing mutations in a ecanut Vittal 

(a) 	 By irradiation of secdnuts (thermal and pile 

neutrons, X-ray and Gamma r ys) 


(b) 	 By chemicals 
(c ) By the use of irradiat d poll 11 in pollination 


3 Effect of plant regulators on growth Vittal 


Agronomy 

VJ A. Standardisation of nursery pracUces 

Experiments for standardising Ih , nursery practices were III pr gress 
a t the Central and Regi onal Stations. 
1 Sowing e perime'lts: 

c, f) EFFECT OF DIFFERENT SPACI G· CUM - EFFICIE CY Of SOWING 

UNSPROUTED AND SPROUTED SEBDS ON S EDLING PllRfORMANCE. 

This expe riment is intended to find out the effect of sowi ng seed 
arecanuts directly in the secondary nursery as against transplanting the 
spro uts after germination, on seedling growth and the optimum spacing 
that is to be given in the secondary nursery when these meth d' are 
ado pted . The experiment was initiated at the Central Station in 1959-l 960 
and repeated in 1960-61 and 1961 -62. In ach year. the trial was laid 
out on an 8 X 4 randomised ·block design with tl1c f,, \lowing treatments. 

A. 	 Nature of the seed arecanut: 


1 Unsprouted 

2 Spro uted 


(in bC)th cases the sowing was done on the same day). 


B. 	 Spacing given 

1 9" X 9", 

2 12# X 12", 

3 15" X 15" and 

4 X 18".
I8 H 

T he growth measurements of seedlings for the three years were 
analysed and the result f urnished in the annual reports of the 
respective years. Tbe data for the three yea rs were pooled and analysed 
fo r height, girth and number of leaves. The means pooled over the 
three yea rs are given on page 32. 

1 No 

2 

3 

5I 	
4 

6. 

7 

8 

9 
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It will be seen from the table that sowing unsprouted seednuts 

gives seedlings with significantly more height and gIrth than those from 
sprouted seednuts. In the case of number of leaves, though the treatments 
difference is not significant the trend is in favo ur of sowing unsprouted 

seednuts. 

Spacing does not have any significant infiuance on the growth 
measurements examined However, 12" x 12" spacing recorded increased 
height and number of leaves as compared with other spacings. The 
experiment bas been concluded. 

The above experiment had also been laid out at the R egional 
Arecanut Research Statio n, Mohitnagar. The results obtained at this 
centre also sh owed that unsprouted seeds when sown produce seedlings 
with more heighl, number of leaves and girth than sprouted seeds. 

c) EFFECT OF DIFFERENT INTENSITIES OF SHADE IN SEED BED AN D 

SECONDARY NURSERY BEDS ON GROWTH P ERFORMANCE OF SEEDLINGS: 

This experiment is a modi fication of the trial, "Effect of different 
intensities of shade in the seed bed a nd in the secondary nursery on the 
g rowth performance" conducted in earlier years. The three treatments 
viz. no shade, partial (filtered sun light through unpJaited coconut leaves) 
shade aDd complete (no light) shade given to the nuts in the primary 
nursery of the original trial wer~ continued, but in the secondary n ursery 
the foHowing treatments' were given:­

o shade in the primary nursery and no shade in the seco ndary 
nursery. 

2 and partial shade in the
" " 

seconda ry nursery. 

3 and comple te shade in the.. " 
secondary nursery. 

4 Partial shade in the primary nursery and no shade in the secondary 
nurse ry. 

5 and partial shade in the 
" " 

secondary nursery . 

6. and complete shade in the
" 

secondary nursery. 

7 Complete Shade in the and no shade in the seCOn­

primary nursery. dary nursery. 

8 .. and partial shade in the 
secondary nursery . 

9 and complete shade in the
" 

secondary nll rsery. 



TABLE IO 

M can Growtb Measurements 

Spacing 
B 

Height (em.) 

Un- Sprout-
sprouted ed 

A 
Mean 

Un­
sprouted 

Girth (cm.) 

Sp rout­
ed 

A 

.--. 

Mean 
Uo ­

sprouted 

No. of leaves 

Sprout­
ed Mean 

A 

9" x 9" 56. 23 48.35 52.2\) 1.66 

1r x 12" 58.88 52.75 55.8Z 1.86 
]5" x 15" 57.63 47.32 52.47 2.02 
ISH X 18" 56.79 48. 52 52.65 2. 19 

Mean: 57.38 49.73 1.93 

S.E 	per treatment 

per year } 9 50 


Mean per treatment 

53 31
per year 
17.82 c.V (%) 

It 2 .74 
S.E. of treatment 3.M8 


mean 5.48 


C.D. for A(P=0.05) 7.59 

.......~	 .----~ - .$ ---- --- I:-or------ ---

1.06 1.36 3,48 . 3.4 1 3.44 
1.59 1.72 3.7 1 3.63 3 .67 
1.42 
1 56 

1.72 
t 87 

3.64 
3 .54 

3 .46 
3.42 

3.55 
348 

I.U 
N 

1.41 3 .59 3.48 
..--------. 

0.36 	 0.47 

1. 71 	 3. 53 
21 .65 	 13.31 
0.10 	 0.14 
0.15 	 0 .19 
0. 21 	 0 21 
0.28 

.. 
---~....... - --- .. -	 ...... ~ -_...- t 


CIl ..... 
~ 
o 
=' 

http:A(P=0.05
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The above modified trial was initiated at the Ceotral Station in 1962-63 
and repeated in 1963 - 64 and 1964-65 adopting a randomised block 
design replicated four times. ' 

The germination data recorded in 1964 - 65 were analysed and the 
results show that nuts sown under no shade give SIgnificantly less percentage 
of germination than under eIther partial shade or complete shade. The 
mean germination percentnge being 78.0, 95.0 and 94.9 respectively. It 
was also observed that under open conditions tbere was severe damage 
to the sprouts due to sunscorch. A count of the damaged sprouts made 
revealed that there was mortality up to 89.8 per cent under open whereas 
there was no such loss under the shaded conditions. Similar results were 
obtained in the trial conducted during 1963 - 64. 

The growth measurements of seedlings of 1962- 63 trial (recorded 
in 1963 - 64) were analysed and the results indicate that shade in the 
secondary nursery has significant influence on girth , height and number 
of leaves. In all the cases seedlings under nO shade have recorded signi­
ficantly less height, girth and number of leaves. There is 110 significant 
difference between the seedlings under partial and complete shades. The 
interactions between the treatmcnts given in the primary and secondary 
nurseries is also not significant. Observations were also recorded on the 
mortality of seedlings under different treatments. It Was observed that 
the percentage o f seedlings dead in the secondary nursery is significantly 
more in exposed conditions. while there is significant di ffe rence between 
the other two treatments. T he percentage of mortality under no shade , 
partial shade and complete shade being 87.5, 21.9 and 19.3 respectively . 

The growth measurements of 1963-64 tria l recorded du ri ng thc year 
nder report were statist icaIly analysed. T l-!e resCllts proved that, as in 

1962-63 trial. no sbade in the secondary nursery has significantly reduced the 
vigour i.e., height, gir th , and number of leaves, of seedlings . Between partial 
and complete shades it can be seen that height of seedlings is significantly 
more in the latter. There is also no significant interactio n bet\oveen the sha des 
provided in the primary and secondary nurseries. The da ta regarding the 
mortality of seedlings and the percentage of good seedlings fi t for planting in 
the mainfield recorded also confirm:!d that as in the previous yea r no shade in 
the secondary nursery gives signi ficantly bigher perccnla2e of mor tality than 
both the other treatments. Simllarly no shade in the secondary nursery gives 
significantly lesser number of quality seedlings than those under partial and 
complete shade. The percentages of plantable seedlings available under no 
shade, partial shade and complete shade being 9.9, 60.9, and 74.0 respectively. 

This t rial was also in progress at the Regional Centres. At the Peechi 
Station it was observed that different intens ities of shade had no significant 
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effect On the percentage of germination of seed nuts. .As regards growth 

measurements it was seen that the see lings under partial sha e and complete 

shade were significantly tall er t ban those in the open. Seedlings under 

open and partial shade p roduced significantly better girth and more number 
I 

of leaves than those in complete shade. 

The results obtained at the H irehaUi Station were more or less similar 

to that obtained at Peechi . The treatments did not have any significant 

etrc~t on the germination p rccnla cre. Seedlings raised under complete or 

partial shade in the secondary nursery have rec rd d significantly more 

height and number of leaves than those under other t reatment. 

At Mohitnagar also si milar results as above were obtained. 

At the Kahikuchi Station also there was no significant difference 

with regard to germination as in other centres. But unlike in other 

cent res, the d i1Terence in the growth measu rements of seedlings in the 

secondary n ursery was also not significant. 

h) DETERMl~ATI N Or OPTIMUM AGE OF TRAl" PLANTING SEI'DLlNC1S 

- CUM - SOWING in situ VS. TRANSPLANTI NG OF SINGLE, DOUDLE 

AND TREBLE TRANSPLANTED SElIDLINGS IN THE NURSl:.R : 

Arecanut growers of different tracts use seedlings o f different ages 

for transplanting in the m ain field. The practice of d irectly sowing the 

nuts in situ as w;:1I as transplanting seedlings raised in nurseries are al 0 

in vogue, This eXp'~ dme!1t is intended to study the relative performance 

of plants obtained from the seednuts which are sown in situ in tile main­

fiel d as well as of seedlings of differen t ages also ransplanted to the 

mai nfield both direc tly as well as after transplanting them once, twice o r 

Lllri e in the nursery prior to the main field planting . An observation 

trial to study these aspects was laid out at Centra i Sta tion d uring 1961 
with the following 8 treatments. 

1 Directly sowing the seednuts in the main field . 
2 Transplanting One yea r old seedling. 

3 Transpla nt ing two year old seedl ing. 

4 Transplanting three year old seedling. 

5 T ransplanting four year o ld seedling. 

6 T ra nsplanting two year old eedIing which had 

b.:cn transplanted Once In the n ursery . 

7 T ransplanting three year old seedling which 

had bee transplanted twice in the nu rsery . 

8 Transplanting four year 01 eedl ing which had 
been lr::ll1spl~nted thrice in the nursery. 

The nuts fo r t reatment number- [ were ~OWil ; il pits fo 3 feet cube at a 

spacing of 9' x 9'. The seednu ts ot re:nli l)ins lre,ltm~l1ts W.:!re Sown in 

• 


month 
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• the nursery beds. The germinallon of nuts was satisfactory and the 
plants were in healthy condition. From tbe nu rsery the seedlings relating to 
treatment 2 were p lanted in 1962. and 3 and 6 1D July, 1963 to the malO field. 
The seedlings pertaining to treatment Dumber 8 were again transplanted in 
the tertiary nursery during July, 1964 The seedlings of treatment number 4 
and 7 were planted in the mainfield during July, 1964. The seedlings of 
treatment number 8 and 5 will be planted in the main field during th 
month of July, 1965. 

T he growth measurements viz. girth. height and number of leaves 
of all seedlings of different treatments win be recorded during July, 
1965 . 

A more Or less similar trial with six treatmen!s initiated during 
the previous year at the Regional Station, Kahikuchi was continued. 

Other StndiE:S 

a) EFFECT OF DIFFERENT MEDIA AND METHOD OF RAISING SEED REDS ON 

GERMINATION OF SEEDNUTS AND SUBSEQUENT ESTA13LlSHMENTOFSEEDL­

''''GS IN THE SECONDARY NURSERY: 

The object of the experim ent is to select the best medium for the 
germination of seed arecanuts which will also provide the optimum condi­
tions for the development of roots of the young sprouts so as to enable them to 
withstand the shock while lifting from the seed bed and to establish better in 
the secondary nursery after transplantation. The trial is also mea nt to fin d 
out the best method of forming seed beds. The media cOl~sisted of soil. 
sand, sand + soil (50: 50), and burnt earth, with two types of seed beds (raised 
beds and t renches). 

The trial first laid out during 1963-64 on a 8 x 4 randomised block 
design was repea ted during the year at the Central station. Fifty seed areca­
nuts were SOWn under each of the above treatments. Germination counts of 
the seednuts were recorded Once in four days. The results showed that there 
is no significant difference between the tre~tments with regard to percentage 
of germination and period taken to compiete the same. The results are in 
confirmity with that of the previous year. 

A trial similar to the above was conducted at the Regional Station, 
Mohitnagar. T be results indicated that the different media had no signi­
ficant influence on the growth measurements of seedlings. 

b) CRITERIA FOR SEEDNUT SELECTION: INFLUENCE OF FLOATING HABITS 

ON PERFORMANCE OF SEED ARECANUTS. 

Seed arecanuts when allowed to float in water show different 
iloating habits It is believed that fruits that float vertically are !'!uperior 
as seed material to others . Th~ trial conducted earlier at the Central 
Station did not show any significant dillerence with regard io germinhtion 
of seednuts, within a bunch, possess ing different floating habits. Of the 
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different growth measurements of tile see li ngs that were studied, there 
was no significant difference for girtl and nu.n ber of leaves The experiment 
was slightly modified and laid out during the year. Seednuts possess!ng 
d ifferent floating ha bits (vertica lly floating. horiz I1tall y floating an nuts 
floating at an angle - slanting) were parated out from the bulk lot of 
selected seednllts harvested from seVei I mother pal ms, and the tria I laid 
oUL on a 3 x 8 random 'sed block design. 

The germination data. in respect of the trial carried out in 1964 - 65 
were statistically analysed. The results showed that the treatments do 
not have any significant effect on germination perc:!ntage. The sprouts 
have been transplanted to the secondary nursery. 

The above trial as conduct d at the different Regional Station 1also. The results were in general similar to those obtained at the Central 
Station. 

c) S TUDY ON THE COMPARATIVE EfFICtl!:-ICY OF IFF ENT METHODS OF 

SHADING ARECANUT NURSERIES: 

The trial conduc led earlier have indicated that C'occinia indic:I can 
be a good shad crop for ar canut nurseries. During the year the SI u Iy 
was further ext nded to know how far the above shade crop comp:1rco 
with the usual shading practices like growing banana o r putting 'Panda \'. 
A field trial consisting of the above three types of shades was laid ut . 
At the end of the secondary nursery period a count o f the seedli ngs fit 
for planting in the ma in field was made. The percentage ofseedli.1g.,> lha. 
ure available under the di llc rent treatments were, (n) artificial silQuc-8 8; 
(b) Coccinia indica- 87.3; and (c) banana-86.7. 

Thus it is evident that Coccinia indica is also an e ually good shade 
cro p as the common banana or :m dal. 
o turf nursery tri.; Is 

1. 	 STUDI ES ON THE PERFORMANCE OF NUTS GATI n:'R1:n AT DIFFEREf'.:T 


STAGES OF MATURITY FOR SEED PURPOSb: 


. T bis experiment was taken up to study the germination capacity of 

nuts of different stages of maturity in order to rrive at the optimum maturity 

o f seednuts for sowing purpose. The results of t 1e trial conducted at the 

H irehA.lli S tation showed a significantly higher p~rcentage of germinat ion in 

the case o f seednuts of 11 months maturi ty 
H wever, the seedling raised therefrom did 
in their vigOUr. Simiar trial conducted 
!fcct on the germina tion percentag un 

than those of9 or 10 months. 
not show significant difference 
a t Kahikuchi recorded vary ing 
er different trea!menll>, though 

there was no significant difference in respect of giOwth mC;1surements of 
seedlings. The results obtained a t Mohltnagar also revealed no significant 
in1'luence of the treatments (9 t ) O~ m n dls m.lturity) n the gr0wth 
measurements of seedlings. 
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VI. B. Cultural experiments " 
1. Determination of optimum .paclng In the moln field . 

The experiment IS intended to determine the spaci ng to be given to 
arecanut palms in the main fieJd to obtain optimum yield, and was planted 
in November 1958 at the Central Station. A randomised replicated design 
with six replications and a UnIform plot size of 36' x 72' (5 .69 cents) for all 
the treatments was adopted. The trees commenced flowering in 1962·63. 
The first crop of the garden was harvested in 1963-64 and the second crop 
in 1964·65. 

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

Infl uence o f spacing on (1) sun - scorch of stems; (2) leaf-fall 
and production of spadices; (3) number of female flowers produced and seti 
and (4) yield 

(I) Influence of spacing on sun-scorch: 

Observations made d uring the earlier years had hdicated that the 
number of palms affected by Sun - scorch was different in d ifferent treatments, 
and therefore counts of the number of palms affected were repea ted during 
this year also The data gathered are given below: 

TABLE 11 

Treatment Percentage of palms affec ted by sun· sco rch ---_. -----­
(spacing Border Experimentn! 

6' X 6' 12.04 0.91 
6' X 9' 6.77 3.06 
6' X 12' 32.77 19·69 
9' X 9' 24.30 10.32 
9' X 12' 45.94 54.76 

12' X 12' 44 .44 66.66 
--_._._._------- ---------­

It wiII be seen from the above that the percentage of palms affected 
by sun· scorch is higher in the widely spaced plots . T he res ults arc almo~t 
in conflrmity with that of the previous year. 

( 2) Influence of spacing on leaf-fall alld production of spadices: 

Observatiom on shedding of leaves and production of spad Ices in 
in dividual palms of the different treatm.!nts were made throughout the year 
in order lo study the effect of the di fferen t spaci llgs o n lea f- fall , ro te of• 
production of spadices as well as on the relationship between them. The 

• data gathered are summ:uised in the table. 
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TABLE 12 

Leaf fall and spadix production (1964 - 65) 


T reatments 	 Mean leaf- Mean spadi- Percentage of spadi ­
fall per ces per palm ces produced to lea-

Treapalm 	 ves shed 
(sp, 

6' X 6' 5.3 2·7 51.1 

9'x 6' 5·9 3·8 63·5 

12' X 6' 7·0 4· 3 60·7 
9' X 9' 6·7 5·2 77·8 

12' X 9' 6·6 5·3 79·3 9' > 

12' X 12' 6·9 6 .0 86·5 12' > 
._------- ­

9' ) It can be seen from the above table that the number of leaves shed per 
palm as well as the number of spadices produce pcr p 1m increases with 
spacing. The percentage of spadices produced to leaves shed also increases 
8S spacing is increased. 

(3) 	 Influence of spacillg 011 number of famale flowers produced 

and set: 


Record ing of observations were confined to five trees in each 
treatment in each of the six replications. The data gat hered are summa­
ri ed and presented below:­

TABLE 13 
Production of female flowers and fruit-set (1964-65) signi 

max 
Average number of 

Tre3 tment female flowers per Percentage of flowers 
(spacing) spadix set 

o' x 6' 132.4 15.0t 
9'x 6' 138.2 32 . 8\ 

12' x 6' 162 . 7 23.93 
9' x 9' 158.8 30.31 

12' x 9' 170.8 34.46 
12' x 12' 172.6 27 .39 

From the table it will be seen that there is a progre 'si 'e increase 
in the number of female flowers produced per spadix with increase in 
spacing. Howev r, the percentage of fruit-set does n t show such a trend. 
Tn only one treatment (6' x 6') the fru it-set is comparatively very low. 

(4) 	 Influence of sp~cillg (In yield: 
The second crop of tile gard 11 was harve ted dudng the year. 

Data On the yield of individ ual palms were ma intai ned. The yield data 
were laListically analysed and the results are given below:­
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TABLE 14 

Yield data 


Table of means (per plot ) 


wers 

data 

Treatment 

(spacing) 
1964·65 

No-­.- o-----=r:--n­ut.s -~ WeIght (kg) 
C um ula tive yield 
o f fruits·n umber 

%o f increase 

o ryield in 
for two ycur 2nd year 

over 1st year 
._--------­

6' x 6' 
9' x 6' 

12' x 6' 

9' x 9' 

12' x 9' 
12' x 1.2' 

2.943 
3.233 

2.794 

3.234 
2,350 

1.619 

98.54 4552 82.98 
108.56 5005 82.47 

93.83 4201 98.46 

121.61 4320 197.92 

79.56 3621 85.00 

52.86 2051 274.11 
-.------- -----------._­
S. E. per plOL 

Overall mean . 

C. V. (%) 

S. E. o f treatment means . 

1,142.50 41.13 
2,696 92.50 

42.38 44.46 

466.42 16.79 

It will be observed from the table that treatm~nt differences are not 

significant From the trend it is seen tha t while 9' x 9' planting gives the 

maxim um yield (both in number as well as wet we ight) 12' x 12' pJantin~ 

gives the lowest yield. It will also be observed that the cumulative yield is 

lowest in 12' x 12' treatment. The pattern of increase in yield is al most 

nirorm in all the treatments except in 9' x 9' and 12' x 12'. 

The yield per plot from the main harvests in the different treatments 

of the six replications were dried and husked separately to aSsess the 

effect or sp acing if any on the out-turn and quality of the final produce 

The quality of the produce was evaluated at the Mangalore market The 

st udy revealed tha t spacing has no appreciable effect On the quality of the 

fin ished product a~ judged by the weight of first qU1lity nuts (Biligotu) and 

<;ccond quality nuts (Koka) obtained from the different treatments and 

the average rates obtained. 

Tnfluence of spacing on the precocity of flowering of palms was 

nl~o studied - It was seen that while 90.6 per cent of palms only flowered 
in (i' x 6' treatment plot, there was cent per cent flowering in plots 

planted at 9' x 9', 9' x 12' and 12' x 12' spacing. The percentage of 
palms wh ich yielded fruits during the period was also minimum in 6' x 6' 
plo t. 

http:1,142.50
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T he spa ing trial with the same treatments and design as above 

was also laid out in the Regional Stations at Peechi, Hirehalli, Kahikuchi 
an Mohitnagar in the subsequent years . The palms at Peechi have 

commenced bearing. The palms at M ohitnagar su~ fe d heavy casualties 

due to the adverse weather conditions which prevailed in 1963 and the 

experiment had to be abandoned. In all the cent res observations similar 

t those made at the Central Station and growth features of the palms were 

rec rded. 

At Peechi the leaf-fall recorded in 6' x 6' treatment plots was the 
minimum while it was maximum in 9' x 12' plots. The mean number 
of spadices produced per tree was fo und to be maximum in 9' x 9' spacing 
While it was minimum in 6' x 6' spacing The percentage of palms flowered 

was also found to be maximum and minimum in 9' x 9' and 6' x 6' spaced 
plots respectively. Regarding fl ower pro<iuction per tree , the same increased 

with increase in spacing . The percentage of fl ower-set was maximum in 

9' x 9' plots. The results of observations on sun - scorch were als more 
or less .similar to that of Central Station. 

The palms of the corresponding experiment at Hirehalli and ahi­

kuchi Were still in the pre - bearing stage. 

2' Effect of depth of transplanting seedlings - cum - intervals of Irrigation: 

The depth at which arecanut seedlings are planted in the mnin 

fie ld and the intervals of irrigation vary cons iderably from tract to tract 

nnd with different soil conditions . This experiment was, therefore, initiated 

t determine the effect of depth of planting ar ca seedl ings in the main 

field and the intervals at which irrigations are to be given uoder th e 

conditions prevailing in the different regions. The plant ing of the exp~ri­

ment was done in 1962 at the Peechi Station , adopting a 4 x 3 :< 5 split 

plot design with four intervals of irrigation, and th rec depths of pla nting . 

T he main treatment - irrigation - was superimposed from the second year 

after planting. Growth measurements of the p:llms were recorded annually. 

Tbe observations made during the third year were analysed and the 

r s lts are given in table below. 

Treatments: 

I. 

2. 
3. 

i) He'{!iJ l ( . __ em) 

Main trC;t-- ­
ments 

MI 
1\12 
M3 
M4 
Mean. 

ii)-G~'-
Irlh at I ----­

----__ _ Co hl r (ell1 ) 

Ma in tre«~:~~s-- - ...:­

Mean. 

iii) NUmb 
er of leaves 

Ma in treattnc nes 
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• lac Pa.! , ahl/ TARLI' 15 

." J,(Ohh

n•ga" tn, at Peechi h01C • 
 Growth measurements of palms t'on, '.Vhi . "lI'e'ed hea,y a'. tments. 
I Cl) Pre"'iJiied . Crtslla.lti Main treatme1l1s n all the cent'e, ob 'n 1963 and Ih, 

alJd grOWth fe-'tu~ ser"'atiol)S sill)il"l 1. No jrrigation 


.. ,e~Ofth .., 2. IrrIgation once in three days. 
in 6' J( 6' t , e Pal/))S Were 3. Irrigation once in six days. 


ill 9' X 12' 1 re,Ument Plots 
 4. Trrigolic)n once in nine clays.
POts. T'h was the 

to be ll)axi .e ll)ea.n nUll)b Sun-treat menfs T ll)um II) 9, er 

he Pe".nlage or x 9- 'pacing 1. Planting It 12" depths.


lim in 9 ' 9' Palms floWe d 

2. Planting a t 24" depthsx a,nd 6' x 6' re

PCr tree t L.., sPacedf , II... Sqll) . 3. Plantin g at 36" depth~ . 

a floWer_set e Increased
h, 

.a ""as Tn i) H eight (em)n sun -sCOrC}l a.X1ll)llnl in 

were 1 


a So nJo Sub-trea!mt'n[ ~ Mean Main treatmentsment t t~. rc 
S l 2 53 a Q/reha lli lJnd . 

- •Cll", I\ah
l
_ Ml 25544 282 .78 309 .7~ 282 .67 

• IlIter~aJs Of i . 
344.60 rfJgfltJo~. M2 31033 336.89 386.58 a,re PI '. 
340.10 

y anted in the . M3 314.31 329.55 376.44 
bl [roll) t rna/I) 32):L50M4 301.66 323.62 358.28 

raCt t •was tl 0 IraCt 323.97 ' lerefor " . Mean. 295.44 318.71 157.7<; 
areca Secdlin s . e, Il) lltlJled 
re t b .g ln the l17a' ii) Girth at collar (em.) a e gl\l In 
The Pla'lt' en uJ)der th e

Il)g Of th Sub-treatments MeanMain treatments adOPting a 4 e C)(Peri_ - - - -,---­
three de If X.1 x 5 SPlit SI S2 S3 

------_.. _._- ­froll) t~ lS OfPlanting 3~ . 74MI 30.09 3431 33.82
Ie second

lVere reco d Year 42 .50M2 41.24 41.71 ,14.55 
[', ed annUally 41.76 analYSed ad ' M3 41.58 41.55 42 .13 

1] the M4 37.73 38<:'7 40.11 38 .77 

38.24Mean . 37. 66 39.01 4:>.15 

• r • iii) Number of leaves 

• 

Mai n treatments 

Ml 
M2 
M3 
M4 
Mean. 

Sl 

Sub-treatments 
---.------.- - ­

S2 S3 

Mean 

_ ._--., -- - ­ -----­ -
7.83 

7. 82 

760 
7.67 

7.65 

7.49 

8.04 
7.97 

8. 11 

7.90 

7. 62 7.55 

8. 44 8.10 

R.29 7. 95 

8.24 8.01 

8.15 7.90 



S. E. of difference of two means 
for m ain treatments. 
C. D. for main treatments. 
S. E . of difference of two mea ns 
for sub-treatments. 
C. D. for sub-treatments. 
S . E . of difference of two means 
for interaction M x S 
S. E. per plot. 
General mean. 

C. V. (%). 
-- --_.. - --------­

9. 0 0.R5 0.15 
19.61 \.35 0.33 

5.99 0.85 0.11 trea 
12.23 1.74 0.22 (3) 

18.96 \.70 0.20 

lR .96 2.69 0.31 
3.97 38.94 7.90 
5.85 6.65 3.92 

--.-.- - - . . - - -­.-~-. -
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, 
Hei ht Girth No. of leaves 

It can be seen f'om the tahle that main treatment number I (no irrigut­
i n ) h as significantly reduced the height, girth and number of leaves of palms. 
The values fo r these characters were maximum in plots receiving irrigation 
once in three d. ys . Plan ting at 36" depth has given significantly grt!'lter 
h!ight a nd number of leaves than planting either at 12" or 24# depth . 
Planting at 12" depth has recorded significantly poor performance of the 
seedlings as jlJdged by height and number of leaves. The same experi­
ment was initiated fit Kahikuchi and Mohitnagar in 1962·63 and ~t 
Birehalli in 1963 - 64 with slight changes in the intervals of irrigation 
and depths of planting depending upan the condit i no, prevaili ng in each 

region The main treatm~nt intervals of irrigatio n has not been super­
im posed in those centres. 

At Central Station the field for planting the exp~riment was prepared 

and the required seedlings were raised. 
4. Study of inter crops in arecanut gardens. 
This study is intended to find out whether growing o f certain inter 

and associate crops in arecanut gardens has any adverse effect on the 
perfo rmance of the palm~. The trial was laid out at the Peechi Station 
in 1964 adopting a 5 x 5 Latin square design. The t reatments consisted 
of (1) control (no intercrop), (2) banana, (3) colocasia (Colocnsi([ 
alltiquorllm). (4) pineapple and (5) elephant - foot - ya m (Amorphophallus 
campalllllatlu). Observations made on the growth measurements of the 
main crop of arecanut palms did not reveal £Iny significant effect of the 
in ter - crops on the former. Only elephan t· foot - yam and colocasia 
came to harvest during the period and the performance of elephant - ~ o[ 
- yam was quite sat isfactory. The estimated yield from the two crops 
were I ,855 kg a nd 3.445 kg per hectar respectively . 

A similar trial as above was also initiated at Kahikuchi u~ing live 
inter crops viz. banana, pineapple , g inger, guinea gras and b;: telvine. 



irrigavon 
Iy greUl.cr 

deplh . 
of the 

of leaves 

rtain inter 
ct o n the 

hi Stat ion~s consis ted 
( Co loU/sifl 

rphop}wlhlS 
[ 

nts of the 
ffect of th 

colocasia 
!phant - foo t 
. two cro ps 

Ii using five 
letelvine . 

43 

At 	the Central Station specimen p lot consisting of banana, pine­
apple, ginger, arrow - rootJ and guinea grass was planted fo r studying 
their performance. 

S. 	 Comparative studies of different green mlnure-cum'cover crops for areCBllut 
gardens: 

The trial was laid out at the Regional Stat ion, Peechi. with four 
treatments, viz. (1) control (no crop), (2) Caiapogonimn muconoides. 
(3) Pueraria phaseoloides. and (4) Mimosa. invisa. The elTect of the 
cover crops on the performance of arecanut palms was studied. There 
was no signifkant difference In the rate of growth ('If palms in plots grown 
with cover crops. The maximum green matter yield of 14.9 tonnes per 
hectare was obtained from P. phaseoloides. 

An observational trial with nine crops carried out at the Central Station 
indicated that crops of Pueraria favanica, Calapo!!onium nlllcofloides, and 
Slylosanlhes gracilis can come up well under the canopy of areca palms. 

7. Effect (.If growln~ ban:ana ill arecanut gardens for different durations: 

Banana is the most common intercrop grown in arecanut gardens 
of almost all the arec-anut growing tracts. It is a food crop which gives an~~\ income of nearly Rs. 200/- to lb. 300/ - per acre per annum when grown 
a s an intercrop. In addition , the crop is also believed to benefit the 
arecanut crop by providi ng microclimatie and soil conditions optimum 
for the growlh of the arecanut palms. The trial is intended to fin d out 
the effect of growing banana as an in tercro p in a reC:.Il1ut gardens . 

The plunting of the experiment was taken up a t the Central Station 
in Sep tember- October, 1963, on a 8 x 4 randomised block design with 
the following treatments:­

1 No banana th roughout the period of experiment (i .e pure p lan~ 

tat ion of arecanut crop) . 
2 Banana a~ intercrop throughout the period of experiment at 

full level. 
3 Banana upto the end of the 3rd year at full level and no 

banana thereafter. 
4 Banana upto the end of 3rd year at fuJI level and at reduced 

level for the rest of the periOd of the experimen •. 
5 Banana upto the end of 3rd year at fuIl level and at red uced 

level till the end of 6th year and then no banana thereafter. 
6 Banana upto the end of 6th year at full level and no banana 

therearter. 
7 Banana upto the end of 6th year at full leve] and at reduced 

level thereafter fo r the rest o f the period. 
8 	 Banana upto the end of the 6th yeu at full level and at reduce 

level upto the end o f lOrh yeu and thereafter no banana . 
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Note: The third ear carre ponds to the period when majority of the 

palms would have formed distinct nodes . Sixth year corresponds 
to th perio when more than 5010 of the palms would have flowered. 

Tenth year corresponds wh n the garden would have attained the 

fuJI 	 bearing capacity. 

TIle arecanut seedlings were planted at a splcing of 9' x 9' adopt­

ing 20 plant plot per treatment with bo rder rows all round. The number 

of banana plants per plot at full lev~l w s 17 and at half level ten. 

Mysore poovan variety of banana was planted. Both the crops were 

given the cultural and manurial operatIons as per the schedule. 

The data on growth measurements of areca palms viz. girth, number 

of leaves, and height recorded b til in L963 - '64 and 1964- '65, showed 

that there is nO significant difference between the two treatments (banana 

a nd no banana- the only two treatments ail able for comparison) in 

respect of any of the g rowth measurements studied. 

A similar experiment was also initiated at the Regional Slat ion , 
Kahikuchi in 1963 - '64 wIth five treatments. The growlh measurements 

of the arecanut plams recorded with a view to find out the ffeet of 

growing banana On the arecanut palms revealed that the fonner dId 110t 

hay any a dverse affect on the vigour of the latter at the nd of one 
year period. 

10. M h ed garden o-? arecanut and coconut: 

Arecanut and coconut are found gro n as mixed plantations in certain 

areas. The object of this trial is to find out the desi r'ability of such a practice 
:1<; against raising them as pure crops. An observational trial Wilh two 

Ile:ltmen ts viz. (I) arecanut and coconut as m ixed crops; and (2) areC:1nut 

as pure crop, repeated twice was laid out at Centr.)1 Slat ion durin 1964. 
Eight COconut seedli ngs were planted in the trial pi t during 1964. Thc 
nrC:Canut seedlings were planted in 1965 . 

The arecanut seedlings were planted at a spacing of 9' x 9' with border 

plauls all roun] and the coconut plants were planted al a spacing f 27' x 27" 
A similar trial was also in progress at the Regional Station, Kahi­

kuchi. 

11. 	 Relath-e perfornlance of seedlings obtained £tom difierent bunches and dilfenmt 
positions in the bench of mother palms of different ages: 

T his is one of the trials initiated at the Cl!ntral Station as '1 railow 
up of the nursery trial "Effect of age of trees, order of bunche.:; and pGsition 
of seed nuts in the bur:ch on seednut performance". The trial is aimed at 

determ ining the performance in the main field of stock d Ii cd frol11 seeds 

collecl i from pdlm. of dilTerent ages (young - 10 to 15 years, middle 

•• 
aged 

• 

sun's 
plot 

14. 
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• 
aged-30 to 35 year~, and old palms - above 50 years). Thirtysix seedlings 
derived from two palms (18 seedlings per palm) fo r each of the above three 
age groups were planted out in tbe m ain field in 1962-63 at a spacing of 
9' x 9' , Each group of 18 seedlings were in turn from nuts collected from 
three bunches of the palms at the rale of six nuts each. These nuts were in turn 
from nuts selected from the bottom, mi dd le and top portions of the concerned 
bunch at the rate of two each. There are thus 108 seedlings for the t rial. 
All the plants are coming up well . . 

12. Sll1dJes on the performance of nuts gathered at different stages of maturity: 

Wi~h a view to find out the performance in the main field of palms 
derived from nuts collected at different stages of maturity such as nine, 
nine-and-a-half. ten and ten-and-a-half months, an observational ma in field 
trial was laid out at the Central Station during 1962-63 , Fifteen seedlings 
were pl"nted under each treatment. The planting material for the above 
trial was obtained from a corresponding nursery trial conducted earlier 
and thus this is a follow up of the nursery trial. . The palms were given 
uniform cultural and manurial t reatments during the year and they recorded 
satisfactory growth. 

13. 	 Effect of different spacing and metbod of layout on the incidence of sun­
scorch on areca nut palm: 

Arecanut palms are highly susceptible to sun-scorch, particularly 
in situations where the plantations are exposed to the south-western sun . 
This is more so in South Kanara and North Kerala regions . In advanced 
.tages of scorching the stem breaks off and the tree dies. There is a 

belief among the growers that aligning the trees in north-south direction 
reduces such damage due to the protection that each succes~ive tree in 
the row gives to the next tree. This experiment initiated at Central 
Station to find out to what extent this belief is true, was laid out in 
November, 1960. The plants were spaced at 8' x 8', 9' x 9' and 12 x' 12' 
quincunx. One set of such trees was aligned in north-so uth direction 
and anoti'er set at an inclination of 20° to north-south direction. The 
palms have not attained the height and spread required to give the expected 
protection to the neighbouring palms. Yet a count of palms shoWing 
symptoms of SUD-scorch was made. The data showed that there is 
appreciab1e variation in the number of palms showing bronzing due to 
sun's rays. The protection afforded is maximum in 12' x 12' (Quincunx) 
plot planted north-south, and m inimum in 9' x 9' - 20° to north-south. 

14. 	 Mulchln _ trial-A ct)mf'l'U'ison ". dlfferenl . n,tlc.l~ in .,recallut garde.15. 

A trial to compare the utility of different mulching materials for 
arecanut gnrdens was laid out in the bulk garden of the Central Station 

http:garde.15
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adopting a complete randomised block design with four plots per treatment. 
The following treatments were imposed:­

I Mulch ing with chopped arecanut leaves. 
2 Mulching with Guatemala grass. 

3 Mulching wi th arecanut husk. 
4 Mul hing with dry leaves collected from fo rest. 
6 No mulch (control). 

he mulching materials were respread during III year. Observat­
ion!; on soil moisture retention in the trial plots at two intervals after 
irrigalion during summer months were made with a view to reduce the 

Dumber of irrigation if possible. Soil sa mples were taken from two dep ths 

viz.. (1 ) 0 to 6" and (2) 6" to 12"; twice (l) in the middle of two irrigations 
and (2) just before the succeeding irrigat ion , the interval between two 
irrigations being seven days and moisture le lermined. n was observed 
that moisture retention is more in the mul hed plots as compared to the 

control (no mUlch) plot both in the sub - soil and surfa e s il . It WIJ. <; 

al. 0 seen that of the different mulches used, chopped arecanut l ea vc~ had 

helped to conserve moisture better than the rest. From observations 

nude with regard to weed growth which is common in arecanut gardens 
under irrigated conditions, it was seen that the mulches have suppressed 
t he weed growth considerably_ Studies on the effect of mulching on 

[mit- set and shedding was also commenced duri ng the yea r. 

VI . C. Manorial experiments: 

2. N. P K. Manurial experiment 0:1 arecanut: 

This experiment was laid out both at Cent ral and Regional Stations 
to fi ~ d the N.P.K requirements o'f arecanut pa lm under varie soil and 

34climatic conditions . It was laid ou t in 1%1 at th .. C~ ntral Station on a 
confounded factori al design as a single rep lica. te in nine - plot blocks w ;th 

20 palms per treatment The plots have bc.:: n provided with a common 
guard - row, but separate guard - rows have been provided between bl ocks. 

The following are the treatments: ­

Nu trients or manure: Levels: 
Nitrogen (N) 0 25 50 
Pho phoric acid Kilo r TIl per 

(P2 Os) 0 20 40 500 palm ' 

Potash (K
2 

0) 0 35 70 
(full do e) 

G reen leaf G) 0 3400 6800 

• 


respect 

http:replica.te
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• 	 The growth measurements viz. girth at last exposed node, height 

nnmber of functioning leaves and number of exposed nodes were recorded. 
Collection of soil samples was done prior to the application of manures. 
Composite samples of soil were collected at three depths viz. ° to 15 em, 
J5 to 45 cm, and 45 to 90 cm, (0 to 6", 6" to 18". and 18" to 36"). Appli­
cation of the third yea r dose (3/ 5 of the ful l dose) of different manuria l 
ingredients was done In the month of October, 1964 as per schedule. 

The data on the growth measurements. were statistically analysed 

The results are presented in pages 48 and 49. 

From the above data the following inferences may be drawn in 
respect of the influence of the manuring On various growth measurements. 

(a) Nitrogen (N): The main effects of nitrogen are significant for 
girth at the last exposed node, number of leaves as well as number of exposed 
nodes of the palms. Both the levels of nitrogen have significant influence 
on the above growth characters although difference among themselves is not 

significant. 

(h) Phosphoric acid (P
2 

05) and Potash (K2 0): The influence 

of both these nu trients has not been significant on any of the growth 

measurements stud ied . 

(c) Green leaf (G): Green leaf at both levels has influenced 
significantl y the characters such as girth at the last expo'>ed node, height. 

and number of leaves. The influence of Gland G 2 are not significantly diff­

erent among themselves. 

(d) Interactions: In the case of the interactions. only NK and PK 
have significantly influenced the production of the number of leaves. 

Thus the above results go to broadly indicate that nitrogen has 
significa nt influence on all the growth characters except height While green 
leaf has influe nced characters like girth, height and number of leaves 

of the a reca nut palm . 

Out of 1620 experimental palms a total of 47 have flowered ane. 

out of 11 18 border palms 40 have flowered. 

Observations on leaf· fall of individual palms are being recorded. 

T he general condition of the individual palms also is being recorded 

prior to commencement of manuring. 
The above experi ment with same treatments and design waS laid out 

at Peechi in 1961. The results of ana lysis of growth measurements of 

seedlings gathered are given in the table on page 50. 
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TABLE 16 

Growth Measurements (1964 ·65) 


Treatment means 

(i) Table of main effects 


Height (em) Girth (em) No . of leaves No. of exposed nodes 

0 2 0 2 0 1 2 0 2 

N 287.19 324.16 3 [7.24 28.06 30.44 30.33 6.52 6.66 6 94 6)5 7.25 7.05 

P 297.68 311.36 319.54 28.84 29.72 30.28 6.71 6.76 6.87. 6.53 6.94 7.20 
6.89 6 7 1 K 305.75 312.88 309.96 29.65 29.79 2940 6.87 678 6 67 7 .07 

G 283.89 3[4.63 330.06 27 .34 2997 31 .53 6.41 6.80 7.1 1 6.67 6. 97 7.04 
~ 
00 

(ji) Tnble of tW(' factor interactions 
(a) N x K Table 

Height (em) Gi rtb tern) No . of leaves No. of exposed nodes 

K K K K K K K K K K K K 
0 1 2 0 1 2 0 I 2 0 I 2 

------- ...----~ . - ­
N 

0 287.07 293.08 281.22 28 .35 2856 27.2 7 6.62 6.63 6 40 6.46 6.'10 6.20 
N 

I 337.53 307.07 327.86 31.80 29.30 30.~2 7.28 6.60 6. 70 7.75 6.90 7.11 

N 292.64 338 .28 320.79 28.81 31.50 3J.73 68 1 7.12 6.89 6.99 7.37 6.81 
2 

.. 

• 



--- ----

I 
N 292 .64 338.28 320.79 28.81 3 i .50 30. 73 6 81 7.12 6.89 6.99 7 .37 6.81 

2 

IiO 

(h) P x K Table 

Height (em) G irth (em ) No. of leaves No. of exposed nodes 

K K K K K K K K K K K K
0 I 2 0 I l 0 I :z 0 1 2 

P 
1I 271.29 298.79 322.96 27.50 29.13 29.89 6.49 6.14 6.91 6.19 6.53 6.87 

p 
I 323.52 31 9.55 291.01 30.58 30.50 28.06 6.99 6.86 6 .45 7.59 6.97 6.27 

P 322.44 320.79 315.90 30.87 29.73 30.25 7.12 6.76 6.63 7.43 7.18 6.99 2 
Overall mean 309.53 29.61 6.77 6.89 ~ 

S.E. per plot 60.90 292 0.47 1.06 
\0 

C V . ( 'Yo) 20.00 10.00 7.00 15.00 
S.E. for different 
N , P, K and G 16.57 0.79 O. (3 0.29 
S.E. for diffe­
rent N. P. 28.70 1.38 0 .22 0 50 
C.D. for G 
(P= 0.05) 33.47 for N & G 1.60 for Nand G 0.26 for N 0.59 
C .D for PK and 
N K 0.44 

---_.._---­
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TABLE 17 
Growth Measurements 1964· 65 

Table of main treatments (adjusted) 

No of leaves Girth Height 

0 2 0 ..... 0 2 

N 7 .71 8.08 8.17 45.47 47.21 47.82 456.55 476.09 484.75 

P 8.09 8.04 7.85 46.82 47.39 46.28 472.62 473.62 471.16 

K 7.74 804 8.18 46.70 46.59 47.20 465.57 471.47 480.36 

G 7.93 7.99 8.05 46.13 46.26 48.10 46S.f.l 467.61 484 .17 

Table of interaction (adjusted) 

N x P Table 
No. of leaves Girth (cm) H eight cm) 

P P P P P P P P P 
0 1 2 0 I 2 0 1 2 

N 
0 796 7 .78 7.39 45.54 46.72 44.14 458 .92 458.95 4Sl.RO 

N 
1 7.92 8.00 8.34 46.74 46.87 48.02 460,87 47051 496.90 

N 8.38 8.34 7.81 48.18 48.59 46.69 498,07 '.91.41 464.78 
2 

No . of G ir th Heigh t 

leaves (em) (em) 

Mean S.B. of difference of two 

means for N.P. & G. 0. ) 5 0.71 6·74 

NP, PK, etc. 0.26 1.23 11.67 
" 

Mean c.O. for N K. 0.29 N G. 1.39 N G . 13.21 
1 1 I 

NP, 22.87" 
Mean S.B. per plot 0.55 2.60 24 .77 

General Mean 7.99 46.83 472.47 

C.V. (%) . 6.88 .34 5.24 

• 

1. 

2. 

3. 

4. 



2 

484.75 

471.1 6 

480.36 

,17 

) 

P 
2 

451.RO 

496.90 

464 .78 

Height 

(em) 

6·74 

11.67 

13.21 

22.87 

24.77 

2.47 

5.24 
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It can be seen that the effect of N . P. K . and green leaf on the 
vigour of seedlings is broadly in' agreement to that observed at Central 
Station, excepting for the main effect of K and interactio n of Nand P. 
The higher levels of K (K 1 and K ) have significantly increased the2
number of leaves. T he interaction of NIP2' N2 Po and N2 PI increa­
sed significantly the height of palms as compared to the influence of o ther 
interactions. The application of P at h igher levels a long with N., showed 

gradual reduction in the height of palms, N 2 P2. being significantly -lesser in 

height than that of N21>I and N2 Po' n is also interesting to observe that 
the percentage of palms flowered as well as the mean number of spadices 
produced per plot progressively increased with increase in levels ofN. , K . and 
green leaf (G). 

The same experiment was initiated at Hirehalli and Kahikuchi in 
1962-63. Annual growth measurements of the palms were recorded. 

4. Effect of appI)'ing N. P. K. in orgllnn: and Inorganic fOllDs on palm performance: 

There is a common belief among the growers that applil.:ution of 
inorganic manures if continued for a very long time, exhausts the p:dms and 
shortens their economic li fe . There is also a belief that if a garden which 
has been receiVIng fertilisers is changed over to o rganic manures, the tree 
rcfases to respond. This experiment was programmed for the Central 
Station to determine how fa r the above notions are correct. 

The experiment was commenced during the year 1963-('4 with four 
treatments and fi ve replications. Each treatment plot consists of six experi­
menta l palms with a common border row. 

The following are the treatments:­
1. 	 N. P. rc in the form of organic manures from the end of sixth year 

till the end of 15th year. 
2. 	 N. P. K. in the form of inorganic manures from the end of sixth year 

till the end of 15th year . 
3. 	 N.P.K. in the form of organic manures till the end of 10th yea r and 

then inorganic manures till the end of 15th year. 
4. 	 N .P. K. in the form of inorganic manures till the end of 10th year 

and then organic manures till the end of 15th year. 
The above treatments are superimposed over a uniform basic dose 
of green leaf and cattle manure (or compost) at 12 kg, per palm. 

Oo~es of manures:­
N 25 kg . 
p 0 25 kg. 

2 5 per 500 palms 
K 0 40 kg , l2 



52 


F orm: ­

Inorganic - Ammonium sulphate. 
Super 	ph sph teo 
Muriate of potash . 

Organic - Fish meal and Wood ash 

The second dose of manures was app lied during the month of 

October 1964 

The soil samples of different plots repres nting the depths 0".- 6", 

6" - 18" and 18" - 36" were collected for analysis . 

The gro th measurements viz. girlh at permanent mark, girth at last 

node, number of nod s abov the mark, height from the mark to the last 

node and number of functioning leaves were recorded . The yield data of 

individual' palms were also recorded. Studies were also in itiated to find 

out to what extent the fertilis rs >; ill ha e ITect on flowe r production 

and set. 

VI. 	D. Miscellaneous 

1_ Uniformity trials: Collection of yield data or p:slms: 

(a) In private gardens: (progenies of unkown molher palmc;) 

This study which was initiated at the Centr I Station in 1958-' 59 

in a private garden is intended to determine the ptimum number of 
p, lrns required for the experimental plots and t he ~hape of such plots . 

Five hundred and seventy p:tlms of fai rly uniform age and growth wei·e 

selected initially. These palms were being given uniform manurial and 

cultural treatments from the time of planting. 

Yield data of these pal ms were regulll1-ly rec rded since 1958 59 
season onW;lfds upto 1962-63 seaSOIl, al d the Same !:pt analysed . For the p ur­
pose of analysis a compact block of 12 rows x 12 columns (144 palms) where 

four trees formed a 8} ft square was taken as a sample. It was seen that 

increasi ng the number of trees per plot beyond 12 did nOt give any appre­

ciable gain in the p r c ision. It waS also seen t hat 10Dg and narrow plots 

were Ie. s efficient as ompared wi th squM plots . 

D ta on the yield of 144 palms recorded during 1964-65 were analysed 

and the results showed that as the plot-size is increased the co -efficient of 

variation decreases. The decrease in the co-efficienl of variat ion is found to 

be mar ra pid along the rows. Increasing the lot-size beyond 12 palms 

(per plot) does not result in any appreciable reduction in co-efficient of varia ­

lion except for the combination f 4 x 4 i. e , 16 trees. Tn general, compact 

blocks are found to be as efficient as long narroW plots. The study is bei ng 

continued. 

• 
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a (b) In the progellY garden afthe Celllral Station' 

With a view to find out whether the observed plot SIze of 12 trees is 
required in the ca<;e of ~clectcd progenies of known mother palms as !..host: 
used for the various m-ain field experiments , this st udy was taken up ill the 

progeny garden (Block 11) of the Station A compact block o f 144 palms 
(progenies of sill. known mother p~lms) was marked and yield data of indi­
vidual palms recorded. Ple palms (144 in number) ar:-anged In 12 ' x 12' 
quincunx all plants in an individllal column belonging to One mo ther 
pu lm. The 12 columns belonged to six different mother palms . 

The yield data of palms for the year 1964·65 were analysed and 
the resu lts ~h(lwed that the co-efficient of variation in general decreased with 

the increase in plot size in either di rection. But when arranged in columns, 
increasi ng the plot~s lze beyond 12 trees does not give an npprec lab!e 
reduction in co efficient of variatIOn. L"lng . narro w plOIS are more 

efficient than compact plots. The :iam~ result ho lds good for arrangement 

in rows also. 

When six trees per row a re taken , i. e., when the piJts co nsist of 
the same proportion of plants from di fferen t mother palms, the co-effi­
cient of variation becomes constan t for more than three rows. ThIS 
means lhat the efficiency IS not increased by increasing the number of 
palms beyond 12, when they are so arranged that all the plots contain 
the same proportion of palms from di ffere nt mother palms. It was «Iso 

seen thot the va riability of the yield da ta is of the same order as that o f Lhe 
yield data in the private garden where the palms were of the same age. T he 

study IS being conti nued. 

2. «5). Hane'itillg tri:ds: 


a) Season-wise variation ill quality ofproduce: 

This study was in progress at the Regional Arecanut Research 


Station, Pecchi. for finding out the difference in quality of processed 
tender arecanut oblain.:d from harvests made in d ifferent seasons of the 
year. A representative sample of 2000 nuts of appropriate maturity 

collected frol11 50 pre-marked palms were cured in each season of harvest. 
At the c~o se o f the harvest season, the produce from the diferent harvests 
were simultaneously evaluated. It was observed that the produce from 
the first barve$t in August fetched the maximum price though the qua ntity 

obtai ned was le~s tha n that obtained from the second harvest. The 
produce obtained from the last harvest in November fetched the lowest 
price. The weig!ll of kernel from November harvest was also low 

(b) Qualify of produce as iI~fll/e1/ced by degree of maturity: 

Areca growers are in the habit of harvesting two succes~ ive hun ­

ches at one and the same time wh ile attending to the harvest of rip 
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b unches . These two bunches wou ld necessarIly be of different 


the lower one being of higher m llu ri ly, lban the upper in the 


This trial was initiated at the C entral Slation during 1963-'64 with a vicw to 


find out whether there is a ny difference 


of the cured produce (Bill:r;otll) obtained from the fru lL 

from lWO bunclle . The resu lts indicated th:H tl U'S f rcl 'i\ 


(higher mlturily) gave higher o ut - t tl n of the pro uce 

The t rial was repea ted during the current year 


obt ined showed hat the fruits from the lower bunch give 


entage of cured produce. 


lower bunch was also better than that obLained fro m the 


t he increase in price obtained being 6.7%. 


13. M cd garden of Arcca and Cacao: 


Cacao (Theohroma cacau ) is urrcnLly assuming 


. importance in t 1is country. For opti mum performance, 

shade b oth in thc nursery as well as in the ma in fi I and 

grown in associa tion with Olle r tall growing specie . 

requires shade for optimum perfo rmance, especially on 

side to prevent scorching of the stem by the rllys of the 

summer months. This trial has becn initiated to examine the effect of cacao 

as an inter cro p in a recan ut plantation and its effect on 

yield of both arccanut and cacao. 

The garden was planted in October, 1964 at the Central 

a n observation plot with three treatments i. e. (1) 

areca alone, and (3) cacao along the borders a lone. A 


p13nts and 106 areca seedlings h f~ve been plani ed!' 


me ters in the Quincunx method . 


VI C . 3 Simple manurial trial.. on arcconut in ryofs' garden. 


All the 12 units of simple manurial trials laid 


CC'l trft I Stat ion in the growers' gardens in 1960-61 were 


y ield data recorded. Out of the 12 units five were 


manured further, as there w:;re a number of ex per imental 


brok"n or difficui t to ciimh. Seven uni ts are being 


a ppli'~ tion of scheduled doses of fert ilizers, and recording growth as well 


yi Id data will be taken up. 


Data on yield of palms under the tfi 11 recorded 


\v~re analysed and the resu lts showed th t the t rC'ltment difti rences 


'iigllificanl. H o weve r, t reatment 5 (i. e . e lms applied with 


a mmonium sulphate, 2 2 gm. of super phosphate and 13f) gm. 


of potash p::r palm) had giv~Jl an in:;reas~ in yHd f)r 19.:12 p-.:r cent ovei the 


conlrol. 


maturity, 

same tree. 

as reg:l rd" the q uali ty and output 

th us harv~sted 
the lower bunch 

and the results 

a higher per­

The q uality of the pro ri ucc obtained from the 

up er bunch, 

a great deal of 

the crop requires 

is, thcrcf ,'C, 

A recanul al~o 

the south western 

sun d uring tbe 

the growth and 

Stmion as 
are -a-cacao - 50 : 50, (2) 

lotal of 33 cac:u 
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The above trial was also in progress in ryots' gardens round about the 

Regional Stations. 

COiltrol of weeds ill areca garden 

Trials on the control of weeds using pro prietary weedicides waS taken 
up at the Regional Stations, Peech i a nd Hirehalli. Among eight formul ations 

tried at Peechi, o nly Dowpon and B1adex '0' were fou nd pro mising. At 

Hirehalli, Simazine was found effect ive in controll ing bo th monocot and 
dicot weeds. 

Tecbnical Progrnmme 1965-66 

Item No. in 
the tec hnical Name of the experiment Venue of work 
programme 

(I ) 	 (2) 

VI. A. 2. Sowing experiments 

e) 	 Effect of different intensities of shade 
in seed bed and secondary nursery 

beds on growth performance of 

seedlings. 

h) Determination of optim um age o f 

transplanting seedlings·cum-sowing 

ill situ vs transplanting of single, 

double and treble transplanted seed· 

lings. 

VI. B. Cultural experiments 

a) (1 ) Determination of optimum spacing 

in the main field . 

(2) Effect of intervals of irrigation at 

di fferent depths of planting areca nut 

seed lings. 

(3) Effect of different methods of inter· 

cultivation on the productivity of 
palms. 

("I) Study of intercrops in ar~canUl 

gardens . 

(3) 

Vi ttal, Peechi, 

H irehalli and 

Kahikuchi 

Vittal and 
Kahikuchi 

Vittal, Peechi, 

Hirehall i, K ahi­

kuchi and 
Mohitnagar 

- do-

Vittal, Peechi, 

Hirehalli and 

Mohitnagar 

Vittal, Peechi, 

H irchalli and 

Ka hikuchi 
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( 1) 	 (2) 

(5) 	 Comparative studies o f different 

green m nure and cover crops for 
a recanul gardens. 

(6) 	 Investigations on different types of 
areca under ra il1fed and irrigal\!d 
condj ic..n s. 

(7) 	 Effect of growing banana in areca· 
nut gardens fo r d iITereo t durations. 

(8) 	 Drainage exp rimcnts. 

(9) 	 M Ixed garden f arecanul and 
coconut. 

(10) 	 Relative perfo rmance of seedlings 

obta ined from dilferent bunches and 
different positions in the bunch of 
mother palms f different ages. 

(1) 	 Studies on tl e p rformance of nuts 

gath red at different stages o f 
m aturlty . 

(12) 	 Effect of different spacings and 
methods of layout on the incidence 
of sun-scorch on arecanul palms. 

(13) 	 Mulching trial - A comparison of 
di1ferent m ulches ill arecanut gardens. 

(l 4) Study of different methods of rsis ­
iog arecanut gardens on hi 1 slopes. 

VI. 	C. Manurial experiments 

(2) 	 N. P. K. manurial experiment. 

(4) 	 Effect of applying fe rti lizers to 
supply N. P K. in orga nic and 

inorganic form on palm perfo rmance. 

(5) 	 Rela bve merits of dift rent nitro­
genous fert ilizers. 

(6) 	 Study of exhaustIon of nutrients by 
adult bearing r>alms. 

Vi tul, Peechi, 
H"rehalli and 
Mohitnugar 

Vittal 

Vittal and 
Kahikuchi 

Villa) 

Vitta]. Palode and 
Kah kuchi 

Vi1tal 

Vittal 

Villal 

Vittal 

Palode 

Vitta!, Peechi, 
IDrehalli, K ahi­
kuchi an 
Mohitnagar 

Vittal 

Vittal 

Vilta! 

VI. D. 

VI. E. 

VI. F. 
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i . 

(1) (2) (3) 

VI. D. Misce1l8Deoll5 
(1) Uniformity trials - Collection of Vittal 

yield data of palms. 
(2 & 5) Harvesting trials. Vittal and Peechi 

(a) Season-wise variation in quality of - do­
produce. 

(b) Quality of produce as influenced by Vi ttal 
degree of maturity. 

(t=) Simple manurial trials on arecanut Vittal, Peechi, 
in ryots' gardens. Hirehalli. Ktlhi ­

kuchi, Mohitnagar, 

and Palode 
(1) Weedicidal trial Peechi and Hire­

balli 

VI. E. Crop weatber study Vittal, Peechi, 
Hirehalli, Palode. 
Mohitnagar and 
Kahikuchi 

VI. F. Rnot studies 
(1) Root studies at different ages and Vittal 

under different soil conditions in 
adult palms. 

(2) Root studies of see:ilings . Vittal 

Statistics 
VII. a) Planning. analysis IlIId interpretation of experiments 

Statistical analysis and interpretation of results in respect of all 
the exp.::rimcnts conducted at the Ce.ltrai as well as the Regiona l Research 
Sta tions were taken up during the year . Designs for new experiments 
to be initiated in aU the Research Stations were suggested. 
b) Reflnement of experimental teclmlque 
1. Study of varillbllity of relatlo:1Shlp between alternati ,'e melsuremcllts of yield 

Yield in arecanut can be represented either by the total number 
of nuts or total wet weight of nuts or the total weight of the final 
produce. In Case all these three meaSUres have the same relationship 
in differenl seasons of harvest, it will bc sufficient if anyone of them is 
recorded and conversion formula wo rked out based on the sample. With 
the above object in view correlations were worked out between the above 
three characters represented by X, Y and Z, where X = the numbe r 

of nuts yielded in a harvest I palm. Y = the wet weight of nuts in 
a harvest/pal m and Z = the kernel we ight of nuts ill a harve5l/Dalm . 
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For this purpose all th harvests of 200 progenies of the p rogeny 

garden recorded during 1963-64 wer used . T he harvests were rouped 

monthwi e and correlation fo r individ ual set w iked o ut. T he lesu\l5 
showed that all the correlations are ositive and highly , ig nificant . But 

on performing the X 2 test it was seen that the correla tions for ddlcrent 
m nths were significantly different in all the 3 cases ind icating th reby 

tha t though all the three variables are related the degree 0 r lat ion 

varies. The mean num ber of nuts per harvest Pt!f tree, theit wet weight, 

kernel weight as well as those for 100 nUlS in different months of harvest 
are given below. 

TABLE 18 

Montb"lse variation in yield and yield attributes 
i 

Mean per harvest per t ree Wet Weight Perccn'a~c 

No. of Wet Kernel Weight of l00 of Kernel 

Month of nuts Wight Weight of 100 kernels Weight to 

harvest (in gm) (i r1 gm) nuts (in gm) Wet Wt'ight 
(in gm) 

November 49.93 153g 400 3080 801 26.0 
D cember 49.J 3 1575 410 3206 835 26.0 
January 47.34 16:'8 411 3440 ~o8 25.2 

Febru:HY 40.43 1474 349 3640 862 13.6 
March 38.30 1363 339 3557 8 4 24.8 
Apri l 26.67 975 234 3657 876 23.6 

From wet weight of 100 nuts and their kernel eigbt abulated 

above it is seen that there is a great fluctuat ion of these values in differ­

ent months of harvest. However it was seen that when certain months 

a re gr:,uped together the percentage of kernel weight t wet weight does 

not differ significantly within a group. T he m nths could thus be group­

ed as G roup 1 - N(wember and December, Group 2 - January and 

Group 3 - February, March and Apri l. H ence when sam ples are to be 
taken for det rmi nation of kernel weight to wet weight it is sufficient to take 

samples once in each of the above groups . The study will be repeated for 
confirmatlo n. 

2) An alternalJrc measureme..'1t to replace girth at collar 

It ha bee the practice till now to record Ihe girth at collar of the 

seedlin gs at the time of planting and ubsequentlyevery year. O Ut! to the 

silti ng that takes plac..! at the base of the palms it has been found that the 

recording of the measurem~nt in ub~eqllcnt years requires removal of soil 
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by digging. In addition, it was also seen that the exaCl point at which girth 

was originally taken was not easily recognisable thus bring ing in error in the 

different observations . Tb is study was therefore taken up with a view to 

find out an alternative Measurement which bears a strong relation to the 
girth at collar and which at the same time is free of the a bove defects. 

Girth at 5 cm below last leaf axil as wel l as the girth at collar 
were reeorded in respect of three groups of secdling~ and correlations 

were worked o ut between the two measurements. The results ob tained 

showed that nil the correla tions Were positive and highly significant. 

Girth at 5 em belo,w last leaf axil can therefore be taken as an alter­
native measure for girth at collar. 

3. 	 Determination of sample size tor estimating percentage of kernel weIgH to \let weight 
of a lot 

Due to the existence of f1uctuatiOl~S in the relations;'ip between 
kernel weight and wet weight of nuts harvested in different seasonS or 

under different t,'ea tments in an experiment it becomes necessary to 

deter mine the percentage of kernel weight to wet weigh t for CJcn of the 

harvests separately. For this purp1se it will be advantageous to use the 

technique of random sampling. With a view to determine the exact 

sample size required to estimate the above percentage, 96 lots of 4 kg 

each of ripe arecanuts were dried sep:trately and the kernel weight recorded. 

Samples of various sizes were formed by tak ing together random lots 

from the above 96 lots and the follo wing rt'suits were obtained. 

TABU! 19 

Wet weight No. of 	 Minimum number of 

of samples in C.V (%) samples to get 
sample population 5% precision 
(in kg) 

4 	 96 4.5 3 
8 	 48 3.1 2I 

12 32 2.7 1 
16 24 2.5 I 
2~ 16 2.1 

32 12 1.9 
48 8 2.2 

64 6 1.8 
96 4 19 

] 28 	 3 2.1 
]92 	 2 0.9 
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From the above table it will be seen that there is no appreciable 
reduction in coefficient of variation by increasing the sample size beyond 
12 kg. A recision o ' 5% is also obtained by tahng one such sample. 

B ut to get an estimate of effi;ieacy, it is n~ Gssary tlmt at l ISt two 
sam ples are taken each time. Thus t he following method of samp:ing can 
be adopt d IfN is the number of 12 kg samples contained in the bulk. 
after mixing the bulk n uts thorough y two samples of 12 leg each arc to be 
chosen at random and dried separately. IfX I ano X2 are the percentag<" of 

kernel wight to wet weight obtained from these lots an estimate of the 
erC ntage of kernel weight to et weight of the bulk is, given by Xl + X

2 
2 

and its variance is given by N - 2 r Xl - X I 2
2 

-2 L- 2-1 
The study will be repeated for confirmation in different seasons of 

harvest. 

Technical programme 1965-66 

Hem No. in the 
Technical Name of the experiment Venue of work 

programme 

showed 
block to 
forO-I5 

S. No. 

2 
3 
4 
5 
6 

I 	 carbon 

nO rna 

VII (a) Planning, analysis and interpretatton of Vittal 
exp<:: riments. Villal 

(b) Refinement of experimental techntque. Vittal 
(c) Biometrical studies . 

Correlation and heritability studies 
2 Selection index ::l ncl discriminant 

function. 
----- ­ - ­ - _. 

Soil Chemistry 

VOl. A. Analysis of soil samples 

1. ~ciJ ftrtility studies 

(0) Determination ofoptimum N. P.K. requirements in the main field 

I n order to study the initial fertility status of the experiment~! 
plots tI at a re under the N.P.K. manurial trial at the Research Station, 
composite soil samples from three depths viz . 0-15, 15·45 a nd 45-90 cm 
had been collected from each of the 8 I t reatment plot in J1)62 prior to 
1he application of the different manu res. Subsequently, in the year 19E4 
samples were again collected as bovc from all the plots to see the effect 
of application of manures and ferLilizerc; on fertili ty status. An the soil 
samples collected were analysed for organic carbon content. The results 
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showed that the variation in organic carbon content is very wide from 
block to block, the range being 0. 22 to 1.09, 0.58 to 1.09 and 0.24 to 0.70 

for 0 - 15, 15 - 45 and 45 - 90 em depths relipectively. However, the decrease 

in organ:c carban co ntent with depth has been observed in all the block~ 
except in blocks I and Jl where the d isturbance caused due to levelling 
operation before planting appears to have affected the same. 

As regards the effect of a pplication of green leaf o n organ ic 

matter Content, it was observed tha t as compared with the init ial val ues, 
the application of green k aves has shown an increasi ng trend in o rganic 

carbon content. It was also observed that the effect of appl ication is 

more pronounced at lower depths which is due to the fact t hat the leaf 

of 

V'/o r k 

al 
nJ 

ta l 

application is nOw being done below surface layer in the pits that have 
been form erl for p lanting the seedlings . 

(b) Diffl'rent methods of 'raising arecanuf gardens on hill slopes 
The above experiment has been laid out at the Regional Arecanut 

Research Station , Palode with the following treatments: 

1 No cultivation, no ma nuring. 

2 Clean cultivalion wilh m anuring. 
3 Cover cropping with manuring. 

The soil samples in duplicate from each treatment at 0 to 22~ and 22 ~ 
to 45 Cm depths were collected every month and analysed for organic 
carbon content. The results of analysis are given below. 

TABLE 20 
Effect of method~ of cultivation on soil fertility 

(% organic carbon) 
.._-----­

Date of 
o tG 22t cm 22} to 45 cmS. No . receipt - -----_._ ­

of sample I U 
._-­_.._--_._--­

III I 
- ­ --- ---_. 

II JJl 

I 18·1·65 t.23 1.23 1.25 1.17 0 .97 1.21 
2 16-2-65 1.28 1.34 1.23 1.03 1.10 1.27 
3 14-3-65 t .80 1.85 2.19 l.09 1.17 1.86 
4 28-4-65 1. R6 1.72 1.79 1.54 1.36 1.40 
5 21·5-65 1.65 \.65 1.71 1.39 1.25 1.71 
6 29-6·65 1.65 1.83 \.90 1.79 1.44 1.48 

I - no cultiva tion, no manuring 

II - clean cultivation + manuring 

III _ cover cropping + manuring 

It will be seen from the table that there is an increase in o rganic 

carbon conlent in respect o f seco nd and third treatments over no cultiva tio n 

no manuring Furthe r analY5is is in progress. 
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n. 	 Investigations n yellow leaf dL~se 

With a vi w to find out whether deficiency or toxicity of certain ele­
ments are assOcIated with the yellow leaf di~ea~e of arecanut certain 
preliminary (rials were carried out in Palodc area. 

(( ) Leaf dipping experiment 

Leaf tips f healthy and disea sed palms were selected and were 
dipped ill d ifferent concentrations of fe rrour , manganese and magn l;i J rTI 

sulphat solutions, since it . wa fe lt f:'om the symptoms ob erved in t;e 
diseased palms that these ig ht be the elements involved in the nutritional 
imbalance. O bservations e made for toxicity symplo s o r recovery 
from the cllowing of the diseased lea 'es, if any. The different concent­
rations of the solu tions tried ranged from 0.005 to 25 per cent. 1 he 
observations recorded in the field were inconclusive. It IVa. , however, 
observed that iron sol uti n IS definitely to xic , giving a burning appea rance 
to tbe leaves, even at t 1e lowest level of 0.03% conccntrnti n in 48 
and 72 hours of d ipping in the case of hea llhy and diseased palms 
respectively. In the case of manganese and magnesium the toxic effect 
was not seen at lower concentrations. In few cases t lte have sho n some 
recovery fro m yel!owing al so. The combination of Mn + Mg at 1% 
level was found to be more effective in redueing the yellowing in diseased 
leaves. 

(b) Analysis of leaf 'issues 
The leaf tissues from healthy and yellow leaf dise sed palms ere 

analysed qualitatively for pH , iron, CaO a n MgO content. T he results 
obtained showed that the diseased palm tissues have low pH, more 
water 	and hydrochloric acid soluble iron content and higher CaOI MgO 
ratio as compared to the healthy one. It appears that there is certa in 
nu trient imbalance in the diseased tissues and the result ~ 0 tained have 
to be 	checked up by further analysis of more number o f sample~. The 
magnesium content is very low in diseased tissues bringi ng about a very 
wide difference in CaO/MgO ratio, the average value for healthy and diseased 
leaves being 1.14 and 8.37 respectively. 

(c) Root fe edillg experiment with ferrous sulphate solution 

Since the analysis of the d iseased leaf tiss ues showed excess 
accumulation of iron than the healthy one. it was felt that feeding of 
the healthy palms with suitable iron com ound in solution to the extent 
to disturb Lhe plant metaboli sm might develop the symptoms characteristic 
of yellow leaf di sease . Wi th this in iew nine healthy palms were 
seiected at the Central Station a nd were fed with ferrou s sulphate 
solution of three dIfferent concentrations viz. 1.0, 0.5 and O. I per cent 
t ro ugh roots [rom 1-1-1965 onwards. Even though on an average 
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1600 mI. of each of the solutions was absorbed by each plant till 5-6-65 
when the experiment was discontinued due to rain, no visible symptoms 
could be observed. This might be due to the fact that the amount of iron 
absorbed by the p lants bad not reached the limit required to disturb the 
plant metabolism. 
(d) SOIL APPLICATION OF BOROr 

Reports were made by a few workers that the symptoms due to 
induced boron toxicity and yellow leaf disease were more or less similar. 
To verify this repo rt boron as boric acid was applied through soil to 
bearing and young palms at the rate of 8 oz. in two gallons of water 

. per palm. The young plant started showing scorching of the tips of 
the leaves within 15 days of application while bearing palm took 25 
days to show yeJlowing symptom. The symptoms observed were critically 
compareo with those observed in the yellow leaf disease of arecanut and 
were found to be different. 

Technical programme 1965-66 

Item No. 
in the Name of the experiment Venue of work 
Tech nical 
programme 

VIII. 1 Analysis of the soil samples. Vittal 
2 Preliminary studies with soil from 

important arecanut growing areas 
of differen t sta tes . 

3 Tissue testing. 
4 Plant analysis for the purpose of 

(a) nutrient exhaustion study, 
(b) correlation with crop response 
at various doses of fatiIizers that 
are being applied and (c) finding out 
the critical nutrient level of the palm. 

5 Analysi s of the cured product". 
6 Analysis of irrigation water. 
7 Pot culture studies. 
8 Permanent observational plot to study 

the ' composition changes in soil and plant. 

Plant Physiology 
IX. ComprebeDlllve pack;t3e plJn trials on yellow leaf disease 

This scheme intended to study the effect of application of different 
micro a nd maCro nu trients on yellow leaf disease affected palms was initia ted 
towards the close of the year. 
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Technical Programme 1965·66 

Item o . in the 
Te hnical 
Programme 

Name of the experiment 

IX. 1 Field survey of the package plan 

unit areas fo r the following :­

(a) is ual symptoms (sy mp!o -

matology). 
(b) spread of the disease, 
(c) influence of rainfall, soil type, 

topographY and water I b ie on 

di scl1se ineid nee and 
(d) influence of cul tural pract ices. 

1 Field lay oUls -layi ng out t11 

experiment in the fi elds . 

3 Chemical analysl of soi l and plant 
tissues and nu ts. 

4 Pot c ultu re study. 

Pests and diseases 

Vel ue of work 

Annamanada, P Unalu r , 

KoothatLUkulam a nd 

.Iayapura 

Vitta I 

Vittal 

X. A. Trial willi proprietary fungicides and insecticides to find out effective control 
mCl'lsures for an disclIse~ and pc.ts: 

1 Control of white and red mites (Paratetranychus inc/fell and 
Raoiella indic(.) . 

Spraying trials conducted at the Central Station du ring the pr iouc: 

year had S:lOwn that K el thane, Trithion and Ted iOl1 a re effective in checkin~ 
the reinfe3ta~ion of mite colonies. The tr ia ls were repea ted du ring thc 

current season w til a set of 15 plants per trea tment . each pI ' nt b ing 

treated as a replicate. Kellhane BC. (Indofil Chemicals - 186 cC/lOO li tres), 

Tedion (Mico - 200 ccl iOO litres), Trithion (Mico - 126 cc./I OO litres), Akar­
338 (Tata Fi50n - 100 celIOO litres), Wettable sulphur (Bharat P ulvarizing 

Mills - 1000 gm/ 160 litres), Cosan (Ciba, B0mbay - 300 gm/ iOO lit res) 
Dimecron (Ciba, Bombay - 20 ccllOO litres), Rogor - 40 (Tata Fison­

100 ccllOO litres) and Ekatin (Sandoz - 100 ccl l00 li tres) were included in 
the trial. 

The chemicals were sprayed in three different rou nds in different 

periods on th same set of plants . Observations On the kiil as well as 
rein festation ere m ade 24 hours and 20 days following the a pplica tion 

of the spray. [t Was seen hat all the chemicals ave an immediate kil l 

of the mites in 24 hours. A summary of tbe observations on reinfestation 

recorded 20 days after the spray application is gi ven below. 
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TABLE 21 
------ - - - ._- --_._----_..__. ­

Mean percentage of 
Treatments 

Infestation before Reinfcstation 
spraying after spraying 

Kelthane EC 
2 Tedion 
3 Trithion 
4 Akar-338 
5 Wettable sulphur 
6 Cosan 
7 Dimccron 
8 Rogor.40 
9 F.katin 

68.75 25 .00 
89.58 6041 
77 .08 29.15 
83.33 60.40 
87.50 85.35 
85.41 79.15 
89.58 81.75 
SQ.58 79.16 
87.50 SI. 25 

From t he above it can be seen that Kelthane Ee and Trithion 
treatments have been quite effective in checki ng the reinfestation for a 
longer period, l'edion coming next in order. A similar tria! conducted 
at Hirehalli. proved the superiority of Akar-338 and Ekatill over other 
miticides tri ed. 

2 Control of wbite grub. 

The white grub of a cockchafer beetle (Lel/copholis bermeisteri) 
has been found to feed on the roots of arecanut palms causing severe 
damage to the root system. The pest is assuming considerable imporlance 
in recent years. During the previous year it had been reponed that 
application of Intox '8' liquid had heen tak~n up in two of the package 
plan units where the incidence of this pest was seen to be very high. 
Post - treatment observations taken after 6 months indicated that this 
treatment had been quite effective as indicated by the plants which had 
put up a green and hea lthier crown. No stages of the pest could be 
fo und in any of the excavations made in different places in the treated 
plots. 

3 Trials In the control of 'Kolcroga' or Mahali. 

"Koleroga ' or Mahali caused by the fungm Phytophthora arecae 
is one of the major diseases of the arecanut palm and accounts for enormous 
losses of crops in most of the arecanut growing tracts. Trials in the 
control of the disease were continued during the year under report. 
Dur:ng the p.evious season a fie ld trial had been laid out on a 6 x 2 x 4 
split plot design will Fytolnn , BlilOX, Coppesan, Microcop (all one kg 
in 200 lines of water) , Bordeaux mixture - one pc~ cent a nd control a 

http:Rogor.40
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main treatments and adhesive (Sandovit 66 cc. per 100 litres of spray 

fluid) aod no adbeslVe as sub· treatmentS. 

Besides the above, b e rvation trial f; had also been laid out where 
10 palms 'lad been spray d with eae of (1) Du Ter, (Triphenyl T in 
hydroxide), (2) Bre. tan (T riphenyl ace tate of zinc) each oue kg / 800 l itr~s 

of wate r, (3) Manol (Manganese dith iocarbamate) and (4) New Manol 
(Copp r 0 'ychlon de carbamate) each o ne li tre in 108 Htres of water. 

Man 1 a.nd N w M:l.Oo\ were applied using medi um vc1ume nozzle 
at 60 gallons (270 litres) of fluid per one acre of 600 palms. Since 
there was no incid nce of the disease in the plot, the fficiency of t le 
various chemicals employed in the trial could not be evaluated. 

However, the counts of nuts retained on the trees as well as t hose 
she recorded with a view to see whether any of the fungi cides had the a d cd 
ad vantage of reducing the fruit she ding showed th,tt as far as reLentio n of 
fru its on the tree is concerned, all the chemicals used in the rial, hove 
almo t the same effect. 

The same tri al taken up during the pr vious season had shown that 
fruits sprayed with copper oxychlon des, showed copper injury to varying 
extent TI e injury was in the form of greenish brown sunken tpots. It v:l '; 
also observed that tender fruits were less prone to t lis type of injury (han 
mature ones. D uring the current season trials, observations noteJ after 
the second round of spray have indicated that frui ts receiving 0.5 per cent 
BEtox spray without the addition of adhesive suffer fro m maximum inj ury, 
the injured nuts being Spil l in many cases. In the case of other treatme nt· 
Ike F ytola n and M icrocop, the injury was seen to be less. It was also 
seen that mature nuts are more susceptible to the injury as notic d earl;er. 

Wah a view to study the incidence of air~borne spor s, sporan ia 
etc. of the fungus Phytophthora arecae and to correlate the same with 
w~a ther data so as to study the feasibility of foreca ling the occurrence 
of this disease, slides smeared with a film of vasel ine were exposed on 
five aeroscopes fixe .at the northern, southern, eastern and western ends 
as well as in the centre of the main garden of the Research Station. 
These were periodically collected and ci1anged . The co1!ected slides were 
examined for the presence of spores, mycel ial fragments or sp rangia of 
the fungus. But during the season under report no tages or the fungus 
could be detected in the sLdes . he t dy is being co ntinued. 

During the year 1965 preliminary labora tory screening trials to 
evaluate the effi HCY of the var ious fu ngicides like Fyto1an, Co ppesan, 
Microcop, BiiloX und Bordeaux mixture against Phylophthura arecae, were 
initiated. 
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4 	 Trials fa investigate causes:md methods of control of buttOll. shcdtUng and tendemot. 
filII. 

The large scale spraying trial initiated against button shedding and 
tender- nut fall during the previ ous year was continued In the private 

gardens. A final count of the nuts retained on t he palms Was made in 
October. The percentage retenllon of fru its on the bunch In eacl treat­
ment is furlllshed below , 

TABLE 22 

that 

enls 
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Sl. 
No Treatment 

Percentage o f 
fruit retention 

--­ ----~•. -.-.. ----­ -.­ --- ­ - -­
One per cent Bordeaux mixture + 628 
m-lc 50% 

2 One per cent Bordeaux m ixtU!'e + 69 .2 
Endrex. 

3 One per cent Bordeaux mixture 61.7 

4 Half per cent Bordea ux m Ixture + 574 
Endrex 

5 H alf per cent Bordeaux mixtu re + 60.7 
BRe 50% 

6 U nsprayed control 50.0 

The data were subjected to statistical analysis a pplying the student's 
't' test. :t was seen that all thl! trentments except No. fo ur i.e ha lf per cent 
Bordeaux mixlurt:: plus E;ldrex have given signifi cantly higher percentage 
of fruit· set than co ntrol. Spnying the bu nches wi th a combination spray 

of one per cen t Bordeaux mixture plus Endrex (treatment two) in two 
rounds gave the maximum of 19.2 per cent increase in the fruit - set over 
the cont rol. The trial is being repeated in another private garden on the 

same lines to confirm the observations on hand. In order to study the 
efficacy of a combination spray of C uman IZi nc-dimetheyl - di thiocarbam­
ate) p lus Dimecron (phospr:a mid0n) in com parison with that of Bordeau 
mixture plus Endrex a n observatio n trial was laid out in the main ga rden 

with (1) Cuman (100 ee/ iOO Jitres), (2) Cuman + Dimecron (Dimeero n 
added to Cumao so luti on at 20 cc per litre ), (3) one per cent Bordeaux 

mixture + Endrex {Endrex added to Bordeaux mixture a . 125cc / 100 li tres 
and (4) Fli t 4U6 two kg/lOO ]itres . 

The selecte<.l inflorescence On each palm was divided into two ha lves 
One half was sp "ay~d with the concerned chemical while the other hl1 lf was 
left to serve as a control. The number of fema le flowers in each hal f o f the 
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inflorescence was recorded before applying the spray. The spray application 
was taken up when the flowers were about to open and wa repeated after a 
month. The female flowers shed fro the bunches were colIected daily and 
examined for tb prese ce of fungi or insects. This confirmed last year's 
findings that be f ngus Gloeosporium was seen infecting tips and basal 
po rt ion of femt'l le flowers as well as embryo. At the onset of monsoon, a 
final count of the buttons retained on the bunches was recorded. A summary 

of the observ~tions is given below. 

TABLE 23 

Percentage of female How-ers shed under varions treatments: 


Treatment Fungal infection Insect attack Other undeter­

S1. mined causes 

N o. Treated Control Treated Control Treated Control 

Cuman 0.33 35.29 4.62 25.08 

2 Cuman plus 24.64 58.75 1.99 2.90 7.82 45.05 

Dimecron 

3 One per cent 4.30 50.98 6.07 31.57 

Bordeaux mix­
ture plus 
Endrex 

4 Flit 406 4.76 3.31 24.52 9922 

It will be observed from the above that Cuman has considerably 
re uced the shedding of female flowers both due to fungal infection as well 
as due to uni::lentifiecl causes. This fungicide has been closely followed by 

Bordeaux mixture plus Endrex which is 110W being recommended as a combi­

nation spray. 
5. Control of yellow lear GJjot: 

The yellow leaf spot caused by CurvlIlaria OCCllrs every year in the 
nursery as well as on the seedlings in the main ficld. T he leaves of the 
nlf.~cted plants are disfigured and their growth gets stunted . 1n Lbe labo ratory, 
studies were conducted to test the effic~1cy of Cosar! (microfine sulphur 
preparaLio n by eiba) against the causal fungus. Plates were po ured with 
pOlata dextro:,e agar medium and plated evenly with a spore suspension of 
Curvularia. Sterile polythene microcups were placed in the centre of the 
d ishes in h ich 1/10 ml of a 3000 ppm. (0.3 per cent) solution of Cosan was 

p ut No in hibition of the fungal growth was noticed. Field trials wht:re 
Ii e affected cuflets were sprayed with the above solution confirmed that it 
was no t effective in checking the yellow leaf spot in the fiel' . 

A fiel d t ri al ~3S laid out in the bulk nur ery with the following 

chemical with 1 plants per treatment. The spray np Iications were rep~ated 
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at ten day intervals a nd ob~ervations were recorded on the number and size 

ofspots on selected leafle ts. A summary of observations recorded is furnish· 
ed below. 

TABLE 24 


No , of ye1Jow leaf !;pots undtr different treatmenls 


Treatment First Second Third Fourth 
count count. count co unt 

Mcrcuriserl copper- 152 15 1 I'B 63 
o,(ychloridc 

Comn 105 165 134 IO:! 
Cuman 160 169 141 141 
MCrClItIs,.d copper - 197 205 143 91 
oxych l ;) ri (!I~ p .!ll ~ zinc 

Control 170 21 9 218 69 
----------._- -- --_. --- .-.----- ­

From the a bove it wi ll be seen that there was a general red uction in 
the number of leaf*spots in respect of almost all the treatments as welt as the 
contro]' None of the fu ngicides tried a ppeared to be effective in red ucing 

the incidence of the spo ts. 

6 Studies in the cc,'ltrol or SUD - ~('orcbinr, of stcm: 

Damage to the stems of arecanut palms caused by sun-scorch on the 
so uth western side of the palms accounts for huge losses (If trees annually 
in arecanut gardens all o ver the country. Collection and tying of arecnnut 

leaf- sheaths and leaves, jute stems ~ nd jungle leaves which arc in vogue 
arc laborious. Tn order to finJ out a -'i u1table alternate material for 
protecting the stems, trials wi th heavy guage polythene films were taken up 
Long strips of polythene films (400 gU:lge) rendered opaque by paint il1g 
them with wh ite ena mel paint were tied round the stems of eight areca­
nut palms under conditions of full exposure to south western sun so 
as to afford p rotection to the stem. An equal number of s tems were 
protected by tying leaf - s'1eaths of nrccanuts. Obse'vation on the exte nt 
of protection afforded by tl ~ film as well ?s kc:f-sheath were made every 
mo!) th. The films and shea ths w..::re removed at the beginning of the 
mo nsoo n_ It was seen that polythene films had afro ded protection equal 
to that afforded by the leaf-sheath and that the fii m, could be used fOT 

more than one seaso n. 

The studies are b::ing continued. 

7 Ol;scrl1tions on explor.1lcry drrnonslration plate; whcre p:lckllge treatments were laid ont: 

In 1961 -62 exploratory demonstration plot:. had been laid nut jn 
six private gardens where the g'!lleral health condi tIOn of the p:t! ms was 
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poor and the yield subnormal, in order to study the effect of package 
treatment consisting of application of a combined dose of all the essential 
micro and macro nutrient coupleJ with plant protectlon and cullural 
practices, on the trees. Two of t.he above units were discontinued during 
the revious year since th palms reverted to normal condition as soon as 
the drainage in the garden was improved. 

Application (f macronutrients in the form of (1) lime - where soil 
is acidic- (4S4 gm), (:?) grecn·lea f fl2 'g), (3) ammonium sulph I'e (142 g 1), 

(4) super pbospl ate (227 g'U) . nd (5) muriate of potash (114 g ) a d 
mkronutrients in the form of (I) ferrous sulphate (56.70 gm). (2) sodium 
borate (2.26 gm), 3) Manganese sulphate (68.04gm), (4) copper Sll ph•..!c 
(22.68 gm), ('i) zinc sulphate (22,68 gm) and (6) sodium molybdate (2 26 

gm) were taken up as pLr schedule. 
Observalions On t he condition of the palms were recorded. Suitable 

control meaSUres against the white grub pest noticed to be virulent in these 
units were also taken up. These indu ed providing of deep drainage 
Channels, besi es treating the bases of palms wi th pesticides like 111 ox '3'. 
Resorting to the appiication of the .bove nutrients as well as taking up cont­

rol measures against the root grub have invariably improved the condition 
of the palms in all th e units. Observations have been sioce concluded 

8. 	 Studies OD organisms Otilt'!" than Pbytopllihol'i thnt cn~ rotting of frnits and ·mpllr 
t iefr keeping qllallty· 

During the previous year selected inflorescences a the rate of 10 p.:!f 
treatment had been sprnycd with (lfBlito (one kg/20D Iltrcs of water), 
(2) Dithane 2 -78 (one kg/200 litres of water) and (3) Flit 406 (One i-g/jOO 
litres of water). An unsprayed control had also been maintained. Ripe 
fruits were collected from thesc bunches Rn d aU empls were made to isolate 
micro-org~ nJsm~ from the sampks, Th resul ts were _rrati~ The sll!uic'; 
are beIng repeate 

9. 	 SU5('eptibiUty of arec:mut to Kolero;ul at different stages of mllturlty: 

Elrlier trials taken up aL the Research Station had shown that there 
is a wide van.llinn in the suscept' b '1tty of nuts of different levels of mdurity 
to llle infec k111 by Koleroga fungus The tr ial was repeated dUring Ir.e year. 

Duncrcs ou fOllr palms were m:>r/,ed oul fo r th i purpose. Nut" of Jilfe­
rent matulity lev Is ie , 100,125,150,175, :!OO and 225 diYs were inoculated 
with PlIyl()plit/zora u~ing J"2 nuts per bunch. 

The inoculated nuts were kept under a polythenc cover for moin l") in­
ing humiJity. The Ie ult5 were not co nclusive since stray nuts only took 
inf;'ClIon. The stUdies arc being continued. 

11. 	 Studies 011 the blulogy of Ganodtrma It,,,dum and trials on CIO contr~l "I' ,\nahc di~eaqe: 

Ga IOdernw 1:ICtdlli11 "hic:1 CLiuses the AU:lbl.. rJi, euse ( ;' !' -cca 11 t pc I n 
is responsible for IMge scale death of pllms in certal) 'lrc-cantll g .l\y 'ng 
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areas. Being a soil borne fungus, the control of the same is rather diffieutt. 

Studies on the antagonistic behaviour of soil fungi like Trichoderma sp. 
against th is fungus were initiated, with a view to use the a ntagon istic fungus 
in the control of the path ogen. Subcultures of an isolate of Ganoderma 
lucitlllln obta ined from the Forest Research InstItute, Dehra Dun were 
used in the experiments. as the test organism. Plates were p oured with 
potato dextrose and mal t aga r media and the fo ll owing treatments were 
tl ied usingTlic/wderma sp. (Orissa strain) in.order to fi nd o ut a suitable 

method fOT assessing the extent of antagonism. 

(i) 	 Test organism and the antagonist are planted at the periphery 
of the dish in two diagonally opposite pos itIOns. 

(ij) 	 Test organism and the antagonist are placed at the centre of the 
plate 2 to 4 cm apart. 

(iii) 	 Test organism is planted in the centre and the antagonist 
planted at the periphery in two diagonally opposite positions. 

(iv) 	 Test organism is planted in the centre a nd the an tagonist planted 
in three different radial positions along the periphery. 

In each case the planting of the two organisms were done as 
follows: 

(i) 	 On the Same day. 
(ii) 	 Antagonist six days after the test orga nism is planted. 
It Was seen that in general the growth of the two organisms was 

better on malt agar than potato dextrose agar. It was also seen that the 
first plan ting method (planting the test organism and the antagonist in 

two d iagonally opposite positions, the antagonist being placed .six days 
after the test organism has been pl a nted) was quite suitable for the study 
in view of the comparatively slower growth of [he test organism in the 

pla tes. 

Preliminary screening trials with soil fungi like Trichoderma sp. 

(Orissa strain), T. Konin!?ii, and M ucor (violet strain) showed that Tri­
cllOderma sp. (Orissa strain) exerted maximum antagonistic effect toward ~ 

the test fU ngus. 

Tn order to study the comp.native rates of growth of the antagonist 

fungi and the test organism plates were poured with m'llt agar. The 
different micro-organisms were planted in these and the dI ameter of the 
colo nies was measured from 2nd day onwards. The growth attained by 

each of these in six days is given below. 

Organ isms Growth dia meter of colony 
in cm afi :::r 144 hrs 

1. 	 Trichoderma sp O rissa st rai n 7.5 (fuli dish) 
5.12. 	 !vfucor sp. violet stra in 
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3 Trichoderma KOllingii 4.9 
4. M ucor sp Black strain 3 5 
5. Ganoderma lucidunI 3.0 

It can be seen that the Orissa isolate of TrirhnJerma sp. has filled 
the plate compt tely in six days whereas GUl10derma lucic/lI111 has atta in d 
only half tbis growth. . 

T o st dy antagoni stic effects plates were pollre with malt agar and 
these ere planteel with the test organism. After four day~ the a r·tag')nist 
organisms were planted just opposite the lest fungus colony at the eriphery 
of the plate. Clear signs of antagonism were visi Ie in the TricTlOderma 
plates in six days. The fungus grew faster and over the t st mat and 
formed zonations of growth. Sp ulatio was concentrated at th:5 
region. There was a zone of inhibition around the point of inoculation of 
the antagonist organism. Hy hae of the test organism were seen to dege­
nerate. In the case of Mucor the growth of both the organisms stopped 
righ t in the centre of the plate and there was a flatten ing of the test fungus 
mat along the fringe where the two fungi met, thus indicating m utual anta­
go nism. The studies are being continued. 
12. 	 O tber problems evoked during the studi.es: 

(a) 	 INOCULATIONS WITH SHOOT ROT FUNGI Gloeosporium sp. AND 

Nigrospora sphaerica 
During S ptember - October, 1963 arecanut plants in certa in gardens 

of Chickmagalur-K adur area were reported to be affected by a fungus dise:1se 
which caused considerable damage to the plants. Dark brown les ions appearc:d 
On the tender open leaves as welJ as spindle. These coalesced to fo rm bigger 
patches. The infection then spread to the bud and ki lled the plant. A fun­
gus identified as Gloeosporium was isolated from the ti sues. Another fungus 
identified as Nigrospora sphaerica was also obtained at the egional Are­
canut Research Station, H irehalli, from the diseased materi:!l. Inoculu tions 
were done in order to find (lut the pathogenccity of the two fungi:tn to 
compare the symptoms produced by them with those occurring in n.H He. 

The inoculations were done on young as welJ as two and a half 
year old seedlings with subcultures of N(uospora sphaerica cbta n d from 
Regional Arecanut Research Station, H irehalli, as well as Gloeo:;porillm 
sp . (i s lated at Villal). A group of six small p lants as well as two 
grown up seedlings were allotted for each treatment lot, sufficient number 
of controls being separa tely maintained Trea ted plants w r kept in 
polythene humid tents. Symptoms developed in five to six days. The 
symptoms were as follows: 

Gloeosporium ; Black, slightly sunken, linear, irregular, pa te les, on 
the pcteoles 

Nigrospora sphaerica: Greenish brown spots with light brown 
margin . N o sporuia. io n oc,:urred in any of the spots. 
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The symptoms produced by GloeospfJrium were simila r to the ones 
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seen in nature. The fung us was reisolated from the inoculated spots. 
(b) 	 I DEJI.'TIFICATION OF SPECIMENS 

Sub-cultures of a fungus isolated out of shoot-rot affected plants 
from Kadur at tb~ Regional A recanut Research Station. Hirehalli as well 
as similar cul tures isolated at Vitta l were sent to the Commonweal th 
Mycological Insti tute. England. where they were identified as Glomerella 
cingulata a perfect stage of Gloeosporium sp. 

A powder post beetIe seen to be boring into the stems of arecanut 
palms was got identified as Xyleborus pel!m'ans WoO. 

A specimen of a white grub found on the root system of arecanut 
palm was got identified as Leucopholis bermeisteri Brske. 

(c) 	 NEMATODES IN SOILS COLLECThD FROM YELLOW LEAF DISEASE 

AFFECTED GARDENS 

Soil samples from the bases of yellow leaf disease affected and 
disease free plants were collected and sent to the Nematologist. Agricultural 
College and Research [nstitute, Coimbatore for screening "",,ork with 
reference to nematodes. Tbe examination revealed the presence of reniform 
nematodes, ROlylenchus reni/ormis the populations of which were found 
to be higher in soils from the bases of disease affected plants than 
in those from disease free ones. 
XI Investigations on the yeil(Jw leaf disease 

The Regional Station at Palode has been established for investigat­
ing the yellow leaf disease of arecanut. The report of work attended to 
during the year is presented below. 

A. 	 Pathology 
1. 	 Symptomatology: 

a) In open field: A preliminary survey was conducted to locate 
observation plots to study the sequence of symptom expression on palms 
under different age groups in different localities 

b) Under contrailI'd conditions: The 30 seedlings under sap trans­
mission tria ls in the insect proof house at the Central Coconut Research 
Station. Kayamgulam were kept under observation to study the symptom 
expression. if any. No disease symptom could be obtained dUring the period. 

2. 	 Mycc.logicaJ studies: 

All the stock cultures reported earlier were maintained. Foliar 
infect ion with Exosporium are cae Subramonian was noticed in the farm nnd 
the fungus was isolated and kept in pure culture . 

3. 	 Study of virns association: 

a) SA.P TRANSMISSION STUDIES 

i) 011 arecanut palms: Sixty -eig~lt si x year old pil.lm~ located in 
two 	 spots in the station farm w.! re unua the sap transmission study 
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previously. The t ransmission was conduct d by the "R wlins and Tompkins 
method, 1936", the abrasive used being carborandum. The crude sap 
for mechanical t ransmission was prepared by extrac tion of the diseased 
leaf in phosphate buffer at pH 8. Equal Dumber of palms was left as 
control. In the manurial- cum - irrigation experimental plot, 125 six - year 
old palms were inoc ulated with diseased leaf sap at m nthly intervals, 
leaving proper controls. Observations recordf'd du ring th. period under 
report revealed that a few palms under the trial in the manurial- cum­
irrigation experimental plot have shown yellowing akin to tha t of yellow 
leaf disease. However the yellowing did n t follow aoy regular pattern 
with reference to treatment or sap transmission. It is too earl to arrive 
at a definite conclusion regarding infection. All the palms were kept 
under observation. 

ji) On other host plants: Host plants such as 1) Cowpea (new 
era variety), 2) Cassia spp. , 3) Vinca sp., 4) Jatropha curcas, 5) Agemtum 
conyzoides, 6) Sebastiana chamaelea, 7) Emilea sp . . 8) Canavalia e1lsiformis. 
9) Naregamia sp. and 10) Slachytarpheta sp. were inoculated wilh diseased 
leaf sap by abrasion method . None of the plants gave clear ind ication 
of the tran smissibility of the disease. 

Seedlings of Vigna sinensis, Lycopersicum esculentum, L. pimpine­
lltfolium, Datura stramrmii, D. tatula and D. f a ruosa were raised. 

b) SEED TRANSMiSSION STUDIES. The 32 seedlings ra ised f roOl 

seednuts collected from three diseased and one healthy mother pa lms were 
kept under observation in the insect proof house a t the Central Coconut 
Research Station, Kayamgulam. However, this study has been deferred 
till more information is obtained regarding the C ~lUse of the disea e. 

5. Physiological studi s in relatLm to hcide~ce of the disease: 

Arrangements were being made to construct R.C. tubs for growing 
experimental seedlings for the study. 

9. 	 Study of weeds in areca nut gardens with sped I reference to virus disease symplOms 
manifested by them: 


Weeds such as (I) Ageratum conyzoides, (2) Sebastiana chamaelea, 

(3) Hyplis sp., (4) Boreria hispida, (5) Eupatorium urticaefo/illln, (6) Stachy­
larpheta sp., (7) Elephantopus scaber, (8) Emelia sp., ann (9) Hemidesmis 
indiclfs showing symptoms like virus disease were collected from arecanut 
gardens. 

10. 	 StUdies on the effect of administering mlcronutrlents iato tile plant tissue through 
roots and leaves: 

The study was undertaken to investigate the effect f feeding the 
arecanut palm with micronutrients in the form of solutions through foliage 
and roots. During the period under report the following nutrients were 
tried on heJlthy and diseased palm . 

2 
3 
4 
5 

I 6 
7 
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Iron in the form of Feso (0.005 to 500%), manganese in the form of
4 

MnS04 (0.005 to 25 .0%) and magnesIUm in the form of MgSo (0.005 to4 
25.0% ) were fed to the palm tIl rough the leaf by the leaf dipping method. 
Indications regard lng the toxic ievels of these nutrients o n healtby and 
diseased palms were obtained . 

Manganese and magnesium in the form of MnSo4 (0.25 to I .0%) and 

MgSo4 (1.0 to 5.0%) respectively were fed to the palms th rough roots . No 

conclusive results could be obtained. T he wbrk is being continued . 
Bo ron in the form of boric acid at concentrati ons of one and five 

per cent so lutions was fed to the healthy plants tho ugh roots. The plants 
showed clear foliar yellowing. The leaves which developed after the root 
feeding was stopped were found to be normal. The same effect was produced 
when boric acid solution was applied at the base of the palms (226.8 gm 
in 9 lllres of water). 

B. Botany 
1 	It. 1 CoUcetion or indigenous and exotic species and types of areca nut for 

..dying their performance with special re[crence to tbe incid~nce of diseaRe: 

A mal was initiated in the main field in 1961-62 OIl a randomised 
block design with 6 replications of 25 single tree units to find out the 
relative performance and degree of resistance of these types to diseases 
and pests. The following types were planted and they have commenced 
flowering. 

Indonesia (ii) 

Ceylon cultivar each . 

Assam 
 I 

West Bengal 3 cultivars: 
Mysore 8 

Kerala 10 ., 
Madras " 
It is too early to draw any conclusion regarding their resistance 

to the disease. 
The following indigenous and exotic types obtained from different 

a recanut tracts were planted in 1964 in the main field on a 13 x 5 
randomised replicated bloi.:k design in order to study their performance 
in relati on to yellOW leaf disease. 

1 Andaman (selfed) 8 Tolur. 

2 I ndonesia (i) 9 Wangi . 

3 Indonesia (ii) 10 Thirthahalli. 
4 N icobar II H irchalli (i) 
5 Tirur. 12 irehaIli (ii) 
6 K umaranell ur 13 Local. 
7 Pengamuck. 
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3. Study of performance of Vitbl type of nrecanuts onder different ec()I I}~;:al conditions: 

Twenty seedlings raise fro seednuts obtained from Central Areca­
nut Research Stat ion, Vittal ere transplanted in the main field. 

4. 	 TrLls of seed ra.teriaJs ir dlated with X - r y. lilt inlet ")~ etc to p(lbtc 
strains resistant to yellow lent· diseaSe: 

Out of 150 seednuts eaeh collected from diseased and r.calthy 
palms and irradiated with Gamma rays (1 ,000 rads) and planted, only 
four of former and 12 of the latter have germina ted. The seedlings were 
transplanted in t' lC main field . 

5. 	 Rlstop..tbological studks: 

Anatomical studie of stem and root of healthY and diseased palms 
nder different age groups were undertaken to study the anatomical 

variations if any, consequent to isease incidence . 
C. Agronomy 

1 	 Cultural experIments (main field): 

INFLUENCE OF APPLICATION OF MACRO AND MICRO NUl RIENTS A D 

IRRIG ATION ON THE INCIDENCE OF YELWW LEAF DISEASE 

This experimen cvas laid out in a levelled plot in 1961-62 o n ~ 
S x 5 randomised b lock design with the fo llowing t reatments : 

1 	 No manure and no culr.iva . n. 
2 	 N.P.K. fertiliz r with irrignti on. 
3 	 N.P.K. ferti li zers without irrigation . 
4 	 N. P.K. fertilizers and microllutrients with irriga tion. 
5 	 N. P. K . ferLiliLers with micronutrients witho ut irri!!ati n. 

N 	 " 23 kg (SOlb) Over a basal dre~sing of 11.4 l 
P = 34 kg (75 Ib) per 500 kg (25 lb) of green lea f or 
K = 34 kg (75 Ib) pnlms compost per palm . 

'ivlicronutrients: Ferrous sulphate 23 

Sodium borate 9 
Manganese sulphate 27 

Calcium oxide 68 kg per 
Copper sulphate 9 500 palms 
Zinc sulphate 9 
Magnesium oxide 18 
SU!phUl' 2 .3 

Each treatment plot consisted of 15 palms Application of macro 
and mic ro nutrients. green leaf and cattle manure, irrigation and other 
cultural pi'actices were carried out during the ye r. The data on the 
growth characters of the eedlings were stat istically analysed. There was 
nO significant difference between the treatment in respect of an y of the 
growth characters. 

The results of analysis of the previou~ two years' data were also 
in conformity with this result. 

2. 

3. 

4. 
5. 
6. 
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Some of the palms showed foliar yello wing akin to th at of the 
yeJlow leaf disease. It may be noted that 125 palms under this experi­
ment were subjected to sap t ransmission trials . However the incidence 
of yellowing noticed was not co nfined to tho se palms subjected to sap 
transmission alone. The yellowing did not fo llow any regular pattern 
with reference to either t reatment or sap transmission. The palms were 

under observation . 

ii 	 Effect of application of N. P. K. with and without lime on disease 
incidence. 

This experiment was initiated in 1964 on a 6 x 4 randomised block 
esign in the bulk g~rden I (1961) with the following treatments. 

1. 	 N. P. K . at 46) 36, 68 kg respectively for 500 palms in the form of 

fertilizers a lon e. 
2. 	 Treatment 1 + lime at 2 kg per plant. 
3. 	 N . P. K. at 23, 18, 34 kg respectively for 500 pnlms in the form of 

fertilizers and the rest 23, 18, 34 kg in the form of organic manures. 

4. 	 Treatment 3 + lime at 2 kg per plant. 
5. 	 Lime alone at 2 kg per pla nt. 
6. 	 No lime and nO manure. 

A single border row was provided in between treatments and double 
border rows in between replications. Each experimental plot had 12 palms. 
The pre·treatment growth measurements of a \1 tbe experimental palms were 
recorded at the time of commencement of the experiment. The manures 
were applied at the base as per schedule. Stray flowering had commenced 

in the garden. 

2. 	 ManPl'lal experiment (main field) : 

Package plan trials. 
The palms under this experiment were manured as per schedule. 

Growth measurements and yield data were recorded. The trials would be 
further continued in the comprehensive package plan trials . The data 

collected were under statistical analysis. 

IV. Miscellaneous agronomic investigations (maiD field) 
1. 	 Study of different methods of planting arecanut on steep bill slopes. 

Tlus experiment was laid out in 1961-62 with a view to find out 
suitable methods of raising arecanut gardens on hiil slopes. The following 
t hree systems of planting were adopted. 

I Planting on terraces made along the contour. 
II Planting on terraces made at the site of planting 

. III Planting on slopes not taking ~nto account the contour. 

Each of the above treatments were divided into 3 sub - treatments 

as follows. 
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1 No cultivation and no manuring . 

2 Clean c ultivation and manuring. 

3 Permanent cover cropping and manuring. 

Data on the girth, height , num ber of leaves and number of exposed 
nodes of the palms were recOr ed regularly from the com mencement of 

the experimen t. The data o btained during the year under report were 
statis tically analysed and are given below. 

TABLE 25 
Growth Measurements of palms 

a) Main treatment Girth (cm) H eight (em) No. of leaves 

I 40. 24 319.91 641 
II 38.88 322 .45 6.34 

III 41.23 353.91 6.68 

Students '1' for 
comparison of I and II 1.10 0.30 0.17 

" 
I and TIl 0.84 4.04** 2.3' * 

" II and III 2.13* 3.96** 2.80"'"" 
*Significant at 5% level of significance. 

**Significant at 1 % level of significance. 

b) Sub-trea tment Girth (cm) Height (cm) No. of leaves 

37.24 323.89 6. 25 
: 44.17 356.02 6.91 
3 38.80 318.90 6.32 contents. 

Students '1' for com­
parison of 1 and 2 5.78** 3.68';'* 5.74** 


Item No. 
1 and 3 1.42 0 .64 0.64

" in the 
2 and 3 4.75** 4.60*'-' 5.62* . 

" Technical 
"''''Significant at 1% level of significance. 

From the above it can be seen that plant ing on slopes not ta ing 
into consideration the contour has given rise to plants having significantly 
more height and number of leaves as compared to the other two maIO treat­

ments. Plan ts under this treatment have also recorded significantly more 

girth than those planted on terraces made at the site of p lanti ng. Clean 
cultivation and manuring has given rise to significantly more vigorous plants 
than in the other two treatments. This was in confo rmity with Jast year's 
results. 

The experimental palms have commenced bearing. The percentage 

of palms flowered under tbe differen t t reatments during the period under 
report is given belo w: 

(1) 

2 

3 

J 
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TA8lF 26 
------------_.------------------------- ­

Percentage of palms 
Treatmen t details 

floweredposed 
of 

were 

eaves 

** 

D** 

I. 	 Planting on terraces made along the contour 

1 No cultivation and no manuring 1.042 


2 Clean cultivation and ma nuring ] 4.444 


3 Permanent cover cropping and manui'i ng Nil 


II. 	 Planting on terraces made at the site of planting 


1 N o cultivation and no manuring 1.010 

2 Clean cultivation and manuring 12.264 


3 Permanent cover cropping and manuring 1.818 


TIl. Planting all slopes not taking into account the con tour 
No cultiva tion and no manuri ng 	 Nil 

2 	 Clean cultivation and manuring 10.256 
3 	 Permanent COver cropping and manuring 7.500 

From the above it could be seen that the maximum flowering IS 

recorded in the plots under clean cultivation and manuring. However, 

it is too early to draw any conclusion. 

Soil sample~ from the ditTcrent t reatment plots from depths of 0-9" 
and 9/1-18" were collected at fortnightly in te rvals and \V~re being analysed 

at the Central A recanut Research Station, Virtal for moisture and nutrient 

contents . 

Tecbnical Programme 1965· '66 
- -------_.------------­

Item No. 
in the 

Name of the experiment Vl!l1ue of work
Technical 

Programme. 

(1) 	 (2) (3) 

Pests 

Control of mites. Vittal, Peechi, 

Hi reh alli 

2 Control of white grub. Vittal 

3 Studies on the biology and control 
of Tlratlwba mUlldella t he cater · 
pillar pest on the inflorescence Vittal 
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4 	 A study of th red ants in arecanut 
g rdens, their symbiotic relationship 
with tbe scale insect and methods of 
control. 

S 	 Study of the stem borer pest (Xyfe­
borus perforans) of arecanut palms 
and modes of co ntrol. 

6 	 Associ<ition of ' insects in the tender ­
nut fall. 

Diseases 

1 Trials in the control of K oleroga or 
Mahali using fungicides with and 
without adhesives. 

2 Trials to investigate the causes and 
method of control of button - shedding 
and tender - nut fall. 

3 Control of ellow leaf spot of areca nut. 

4 Study of collar - rot of seedlin",s and 
influence of soil micro - organism . 

5 Studies in the control of sun -scroch­
ing of stem. 

6 Studies on the retention of copper 
compounds on sprayed fruits in the field , 

7 Susceptibility of arccanuts to K oleroga 
at d il ent stages of maturi ty . 

8 	 Studies on organisms o ther than 
Phytophthofa that cause otting of fruits 
and impair their keeping quality and 
germination. 

9 	 Study of pal s showing symptoms 
similar to 'Band' in the pri mary and 
secondary nurseries and their behav iour 
in the main field 

10 	 Studies on the b iology 0 Ganoderma 
iucidlll1Z and lrIals on the control of 
'Anabe' di e;; se. 

11 	 Investigations on the yellow lear 
disease (of Kerala). 

Vittal 

Vitt 1 

Vittnl 

Vitta] 

Vittal, Peechi & 

Hirehalli 

Vittal 

Vittal 

Vittal, Peechi, 
Hirehalli & Kahi· 
l~uchi 

Vittal 

Vittal 

Vittal 

Vittal 

Vi ttal 

Palode 

A PA 


B 	 BOT 

C 
1 

.I 
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A PATHOLOGICAL ASPEC1S 

1 Symptomatology 
2 M ycological studies 
3 Sludy of virus association 
5 Physiological stuwes in relation to 

the incidence of the disease 
6 Transmission of diseru;c 
7 Study of insect, mite popul<}tion etc. 

in relation to the incidence of the disease 
9 Study of weeds in a recanut gardens 

with special reference to virus 
d isease symptoms manifested by them 

10 Study of the effect of administering 
micronutrients into the plant tissue 

& through roots and leaves 

B DOTANICAL ASPECTS 

1 & 2 Collect ion of indigenous and exotic 
species and types of arecanut for 
studying their performance with 
special reference to the incidence of 

the disease 
3 Survey of arecanut gardens in the 

hi · disease affected areas fo r selection 
of outstanding palms and testing 

for disease resistant progenies 
4 Trials of seed materia ls irradiated 

with X·ray, ultraviolet rays etc. to 
isolate strains resistant to yeIIow 

leaf di sease 
5 H is topathological studies 

C AGRONOMICAL ASPECTS 

1 Cultural experiments (Maw field) 

i) Influence of application of macro 
and micro nutrients and irrigation 
on the incidence of yellow leaf disease. 

ii) Effect of appl ication of N .P.K . with 

and without lime on disease inciJcncc 
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IV GE ERAL 

1. 	 Scas6nai conditions. 

A total of 3192.70 mm rainfall was received at the' Central 

Station on 110 rainy days d I ing the period , as aga inst an average of 
4213.72 mm rec ived in 128.1 days dUring the last sev n years. Thus 

the total precipi tation rece ived was mueh less IhJ l1 the a verage. T he 

rai nfall received dudng the hot weather period (MaTCh to May) was also 

comparatively less du ring the year. The total number of rainy days 

and the total precipi ation received d uring e period from November 
to May were 2 and 179.3 mm respectively as against an average of 
19.13 and 4,29.71 for the las sev n years. The low rainfall during the 

above period necessitated freq uent irrigations. The hot clear days which 

prevailed from N ovember onwards result d in b r nzing up of large number 
of palms. The maximum temperature ranged between 30.5° C. and 37.0° C. 

and the minimum between 14.5 0 C. and 19.8° C . 

The month-wise di stribution of rain fall and temperatu re recorded 
is given in Appendix I (a) . 

The total rainfall reco rded during the year at the Regional Statons 
are given below. 

1 Peechi 	 3239.20 mm 
2 Hi rehalli 1475.40 mm 
3 Ka hikLlchi ]805.70 mm 
4 Mo hitnagar 3352.80 J~lm 

5 Palo e 	 2841.25 mm 

The month - wise ra infall data relating to the year for the cg ional 
Siat io ns are given in Appcndix I (b). 
2. 	 Farm M:ln;J3CIDent and Development: 

1) Central Arecanut ReSlll1'.!D Stlltio", Vittal: 

The total a rea under areca nut cro p at the close of the ear got 
increased to 8. 37 ha w il h the addition of 0.37 ha planted during the 

yea r . The progeny garden planted in 1957 com prising of. 2 23 ha 

yie lded the fourth crop uril1g the yea r . A total of 5,87,289 fruils lVas 
J1 an'cs(cJ The crop is expected to y ield an income of Rs. 28,000/. The 
cost or br:nging up t he gflrden. annuli rcurri ng exp-e nd iturl! an income 
obwlfi'~d up to 1964-65 zrc gi ven in A ppcnjix n. The average yield 

per tree works o ut to 183 nuts. Ollt of 3,2 15 palms, a lo~al of L,6.t8 
palms or 82.4 per ce1t yiel e' frui ts uring the year The spacing trial 

barden plant d in 115f} yielded the second cr p dllrlng the year. T hL" 

garden under N . 'P.K. t rial has just cO'll .-,ence d to flower . 
The arecanul n urser; s we c co ntinU\!1 to be mai , c'l : lh!.j A to tal 

of 29,402 seedlings were d' tri butcd to the B~OWCf.' durin", the yea r from 
the 1962-64 nursery, the pr.)g eS~IVe tot II of st:cJ ;ing , u istr ib;] lc:.l from 

I 
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Clis nursery bc:ng 44,002. A total of 62,442 sprouts were transplanted" 	 (including 33,121 nos planted durir:·g the year) in the nursery of 1963 - 65 
pl:ri oo . . I 10L 1 of 6,1{53 ~ix ')1or l11 old seedl 19S was sold from the 
I1'Jove n Ui;;cry. Secdnu(s numb~ring 75,000 were sown h r tile nursery of 
1964-66 period. The scednuts recorded a germination of 94.33 per cent. 
The lolal number of seednuts procured during the period was 1,35 ,051. 
out of which 37,000 nos. were sent to the Governments; of West Bengal 
1,nd G Uj:1r'lt. 

" 1 order to a ugment the green manure reso'.uces of the Station 
cuttings of GJiricidia macu/ata numbering 6842 Were planted . A to ml 
11 Jrl'lber of 1164 other miscellaneous shade - tree plan 's, 101 coconut 
seeUl i ng~ and 174 miscella neous fruit plants were also pldnted. 

The permanent im provements incl uded constructions like an 
additional room a nd a verandah for the existing temporary godown, a 
cattle shed, a cemented imgatiol1 channel of 115m length , a mud wall 
fence over a lengtb of 150 m and improving the roads of the Station by 
widening and providing one culvert. 

2) Regional Arecanm Researcb Station, Pcecbl: 

The bulk ga rden of the Station covering a n area of 1.7 ha 
planted in 1960 and 1961 has yielded the first crop of 1836 ripe fru its. 
The areca nut nurseries were coatinued to be ma intained a nd a total of 
62,888 seedlings was sold dur j n~ the \ e.tr. A total of 75.000 seed nuts 
was SOwn during tbe year which rec.orucd a germinatio'l c r q 23 per 
cen t. The ~ubsidiary crops ra ised at the Station included paddy, ginger , 
vegetables, coconu t, b3n1na, k<' pok and frUIt plan ts. Large number of 
cuttings of Gliricidia were also pl a nted as , ouree of organic mannre . 
A net area o f 0.56 hit W <lS levelled and terraced and made fit for plan.ing. 
Another area of 1674 sq. m. was levelled for setting lip the meteorological 
equipmeots. A total lenglh of 391 m of irrigation channel was constructed 
with lalerite slones Clnd p l~stered with cement for guiding ,vater in 
experimental gardens. 

3) Regional Arecanut ReselCrc.b Station, Hircballi 

A total of 50,150 arecanut seedli ngs and sprouts was sold to growers. 
unng the year 93,467 scednuts were so wn \Nhich recorded a germination 

of 81.2 pCI' cent. Miscellall~OUS crops like coco n ut, Cf!Shewllu t. banana 
and other fruils were also rabcd. A tota l of 4,,00 Gliri cidfn plants, was 
planted . New irrigation channel was cons trucled to a Icnglb of 457 metres . 

4) RC!1,ioJIllI Mecanut Rc/;earch St..liol1, h:ti:i1wctl 

A total of 10.774 seedlings v. IS sold [0 growers . O llt o f 15,778 
seednl1t ~ sown duri r,g the year , 2177 bcrm :n<lLc J , thereby r CCOf<l ng 7902 per 
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cent germination. Irrigation channel was constructed to a length of 255 
metres. 

5) Regional Arecannt ResesFch Station, P,lodc 

A total of 19,180 areca seedlings was sold, and 15,000 seednuts were 
sown which recorded 77.7 per cent germination. Miscellaneous fruit plants 
like mango, lemon, guava and papaya were planted . An area of 0.25 ha 
was levelled for future planting. 

3. 	 Extension ork: 

i) Exhibition: The Central Station participated at the Third National 
Agriculture Fair held at Ahamedabad (Gujarat from 14-1- 1965 to 11-3-1965. 
It also took part in the Industrial Exhibition held at Manjeshwar, the All 
India Industrial and Agricultura I Exhibition held at Mangal ore, the District 
Level Science Fair held at the St. Philomen 's High School, Puttur and 
other similar xhibitions organized by the N ational Extension Services. The 
Regional Station, Peechi partic ipated in the Trichur Pooram exhibit ion from 
26-4-1965 to 2i-5- t965 and in the Agricultural and Industrial Education 
and Cultural Exhibition at Chowghat from 13th to 15th December. 1964 . 
The Research Station, Hir halli took part in the Industrial and Agricullu­
ral Exhibition at Siddaganga. The Regional Station, Kahikuchi participated 
in the 'Coconut Day' at the Regional Coconut Research Stali n, Kahikuchi. 
T he Research Station. Palode, participated in the Agricultural Exhibition 
at Vamanpuram . 

ii) Advis(lry work: The officers and staff of the Stations were in 
inlim<l te touch with the arecanut growers. with a view to know their problems 
~lI1d to suggest or find solutions for t!1cm. They visited a large number of 
gardens in the respective regions to render advice to the grower on laying 
out of new gardens, rejuvenating existing old gardens, raising of nurseries, 
planting and manuring and plant protection practices. 

The Arecanut Spcialist and staff took part in the Agricultural Seminar 
organized by the Yuvak Mandai at Chokkady. Lectures were delivered on 
vartOUS aspects of arecanut cultivation with stress on the latest trends in 
plant protection. The Arecanut Specialist als i~jted a number of gardens 
in Kerala, Mysore, West Bengal and Assam states and adv ise the growers 
0[1 timely manuring and proper upkeep of their gal' ens He :llso participated 
in the Bantwal Talu!c Agricultural Development Semi nar held at Bantwal 
a H1 tbe Panchayat Presidents' and members training camp organised at 
P'\nemangaJore. He visited Mangalore and Coorg districts and advised 
the parties o n the possibility of taking up arecanut plantations in certain 
areas. 

The Agronomist of Central Station ttended the Gram:l Sahayak 
Camp at Arasinamakki. He also visited gJrdcns in Pollachi of 
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Coimbatore district, with a view to advise the growers on a1l aspects of 
arecanut cultivation. He participated at the D:strict Development Seminar at 
Belthangady. 

The number of enqu iries received from arecanut growers, officials 
and non-officials and state departm::nts as regards the various aspects of 
arecanut cultivation was on the increase, and these were attended to promptly. 

A large number of arecanut growers, officials and others interested 
in the cultivation of the crop who visited the Statio ns were ta ken round 
and the items of work in progress were explained to them in detail. 

iii) Training: Twenty· one Agricultural Assistants of the Mysore 
state underwen t training on the scientific methods of arecanut cultivation 
and nursery teChnique at the Central Station in two batches. Agricul tural 

xtcnsion Officers and Grama Sevaks deputed by the state G overn ment 
ere given training on scientific arecanut cultivation in the respective 

Regional Stations. 

4. 	 MJsceUaneous 

i) Library: During the period under report, 8 books and 132 
periodicals were added to the Central Station library. 

ii) Publications: The following scientific and general papers were 
written and sent for publication during the year under report. 

Fllngicidal sprayi ng in arecunut during the dry weather 
period.-K. S. Nagaraja Rao. 

2 R ole of liming in soil fertility.-A. R. Kalbandc. 

3 Artifica l pollination in the arecanut palm.-K . Shama Bhat. 

4 Nigrospora sphareica (S;~cc.) and Ma"on on arecanut-
G.V.B. Naidu and s.ns. K umar 

5 Ganoderma lucidum - A review and fu rt her observations-­
G.V B. Nflidu, S.N.S. Kumar and M . Sannamarappa. 

6 Morismils carinatus Walk. A pest on areca-
S N S. Kumar and G_v.n. N('lidu. 

7 Adike - G .Y n. Nai an 

In addition, the Central Arecanut Research Station contributed 
materials for the 'Questions and Answers' and 'Technical News Item' 
sections of the Arecauut Journal. Reports of the progress of work of 
the Station w~re published regululy in the quarterly journal 'Ag,icu!tura l 
Research' isslied by (11e Indian Council of Agr icultural Resea rch , New 
Delhi. 

Thrcr pamphlets on difTr..renl aspects of arecanut cultivatio n were 
revised to bring them in line with the latest findings The Two new 
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pamphlets on the contro l of spindle bug ~ Il the yellow leaf disease of 
ar ea palms in Kerala stat were released . The poster on 'Anobe' was 
revised. 

ii i) Organisation of Study Circle: With a view to keep the 
research worker abreast of lhe latest devel o pments in t eir respective 
field , a Sludy Circle was organised at re Research Station. The fi rs t 
session was inauguraLed by Shri C.M. J In, in wllich the Research 
Officers of the various Re fo , 1 Statio., also purtic ·palcJ. A se lin. r 
on " Palm Research" was also h ld ill If is connection. 

iv) Tours: The Arecanut Specialist c0nducted the annual tccl'ln ica l 
i spection of the Regional Arec nut R search Station, Palode, P chi, 
Hir halli , Mohitnagar and Kahikuchi. He a lso inspected the West 
Bengal state urccan it nurseries 10 ate~ at PutknI' ano Cllandranngore. 
H e visited tile Sun 11:1 br n area of West Bellgal and advist.:d the state 
G overnment abo ut the suitabili tY of the area for 1.a jng up a recanuL plant­
ing. H e tour, the yellow leaf di sease affected areas of K rdJa an Mysore 
in connectio. with the review of the wor that is in progress on thi~ 

isease in rhcse two slales. Besides he attended the Internationa l 
Symposi m o n 'I'Dp ct of M"ndelism on Agricalture, Biology lind 
Medic;ne' held at I cw Delhi and the Work Conference on fert ilize r 
reeo mendations for the Intensive Agricultural areas convened by the 
Kera la state Government. 

The Agronomist, Soil Chemist, Statistical Officer and other 
members of the technical staff also undertook tours for spot inspec ti n 

and advisory work. 

v) Visitors The Central and Regional Stations had a large number 

of visitors dur ing the year. These included officials of the st3te Dep:'lrt­

ment of Agricultur·~ Clnd batches of under - graduate and post· graduate 

students of the Agricultural Colleges. 


vi) Administration: 

Central Station : 

Shri K V. Ahamed Bavappa, Arecanut Specialist, cont inued to be 

m charge of the r esearch Station. IIe assumed the charge of the post 

of Arecan t Spe iaJist on 21 t October, 1964 


Shri K. Shama Bhat, reported for duty as Agrono l1is t On 3rd O.; tob~r, 


1964 fore noon. Sar\' ~shri A.R. Scsh- drinathan, sc r h As:;i. tant (Bo' any), 

I . G Rajendran and K . B. Abd ul K hader. Res ' rch A'\sisla ts (Agrol1o'1)Y) 

rcpl..)rted for duty o n 5-10-1 964, 5-2-1965 and 26-2-1965 respectively. Shri 

K . Jayarath nam, Rcscarc Assistn nt (Entomo logy) who reported "or \ I ly 

on 5-10·1964 ub,;equcntly r signed the post and he was rdieved on 
 i
30· J-1964. 
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Shri K . 1. Abraham, F arm Assistant. R egional Arecanut Research 
Station, Palode was appointed to the post of Farm Superintendent with 
effect from 11- 1-1 965. 5hri P. K . Ravindran Pillai who joined duly as Farm 
Assistant on 18-1-1965 resigned the post 811d was relieved on 23-6-1965. 
So ri E. Velap pan, Nursery Assistant was reli eved of his duties on 6-2- 1965 
to take up l) is appointment as Research Assistant (Agronomy) at the Regio­
nal Arecanut Research Station, Palode. 

Shri N. Tirumaleshwar Bhat and Kumari M. Leelu, Research 
Assistants were promoted as Senior Research Assistants. 

Regional 3tations 

Shri K. P. Padmanabhan Nambiar, Research Officer continued to 
be in-charge of Peechi Station . Shri G. V. B. Naidu, Research Officer 
was in charge of thc Hi rehalli Station ti ll 10·5-1965 and there~fter Shri 
M. Sannamarappa, Rescarc;" Assist:::nt was in-charge of t,le Station. 
Slid R. K.. Bhattacharya was ofiicta ting as Research Officer in-charge of 
Lhe Regional Station, Kahikuchi. Shri S. C. Paul, Research O fficei was 
in-Charge of the Station at Mohitnagar. Shri T. S. S. RalVlher, Resea rch 
Officer was in·charge of the Regional Station, Palode. 

K. V. Ahamed 811Vappa 
A recm!1lt Specia!i.<t 

Central A recanur R esearch Szarion 

VITTAL P. O. S. J... ANARA 

on 
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ApPENDIX I (a) 


Rainfall and Temperature data - 1964 - '65 

Central Arccanut Rese:1rclJ Station, Vitta1 


Average No. o f No. of rainy Rainfa ll in Average rainfa 11 Temperature °C 1964- '65rainy days dur ­
Molltr. s days mm during (mm) dunng the 

ing the last Maximum Minimum1964· '65 1964-'65 last seven years 
seven years 

July 26 29.00 883.00 1,287.31 30.50 19.00 

August 26 26.85 836.00 899. 31 32.80 1850 

September 15 18.28 263 .60 41 4.94 31 .50 
00

18.50 00 

October 9 11.42 132.00 244.31 31.00 19.00 

November 3 4. 14 37.10 78.40 35.20 15.00 

December 2 1.57 33.60 23.7 1 32.00 15.00 


January Nil Nil Nil Nil 30.fO 1450 


February Nil Nil Nil Nil 33.00 1....70 


March Nil 0.28 Nil 3.50 35.50 19.80 


April 2 300 19.20 30.10 37.00 19.50 


May 2 10.14 89. 40 294.00 36.50 19. 50 


June 2S 23.42 898,80 938.14 33.60 19.70 


Total 110 128.10 3,192.70 4.213.72 
_.__ .__ .__ .- - ----- ._._- >--------- ­-

ApPENDIX I (b) 

http:4.213.72
http:3,192.70
http:1,287.31


ApPENDIX I (b) 

Rainfall Data · Rl'gionai Stations - 196~-'()5 

Peechi Hirehalli K ahikuchi Mohitnagar Palode 

Months No. of 
rainy 
days 

Rainfa1i 
mm 

No. of 
rainy 
days 

Rainfall 
mm 

No. of 
rainy 
days 

Rainfall 
m:n 

No. of 
rainy 
days 

Rainfall 
mm 

No. of 
rainy 
days 

Rainfall 
mm 

July 
August 
September 

Octob'~ r 

November 
December 
January 
February 
March 
April 
May 
June 

22 
17 
21 
13 

7 

2 

8 
8 

28 

899.80 
459 .60 
493 .20 
354.00 

59.80 
22.00 

48.20 
187.00 
715.60 

9 
18 
14 
6 
8 

4 
4 

10 

2.83 .8 
154.2 
362.5 
221.5 
200.5 

14.0 

8.2 
41.2 
51.5 

138.0 

20 
15 
14 
8 

4 
6 

13 
18 
22 

330.0 
194.5 
128. 4 
116.3 

35 .5 
67'4 
180.3 
333 .4 
416.9 
""---­---­

25 
21 
17 
6 

2 

5 
4 

12 
19 

1133 .7 
372.6 
874.5 
74.6 

22.6 
33 .6 
72.6 

354. 1 
414.5 

26 
14 
20 
21 
13 

2 

7 
14 
17 
16 

480. 6 
167 .2 
402.2 
492.2 
238.8 

23.0 

52.5 

11 8.4 
240 .35 
320.70 
305.30 

Total 126 3239.20 75 1475.4 120 1805.7 
---­

III 
.-­

3352.8 151 2841.25 



A?PE1\D1'X II 

Cost of bringing up tIl! main gardf.'i) (JJlock In -5.50 aeres during the first 5 years 


1957-58 1958-58 1959-60 1960-61 1961-62 Total
Particulars 

Rs P. Rs P. Rs P. Rs P. Rs P. Rs P. 

Preparatory cultivation (including 
digging pits, and cutting drains) 
Planttng seedlings, mulching and shading 
Manuring 
Irrigation 
Cultural operations (weeding, forking etc.) 
Control of pests and diseases 

1,511-79 
1,239-98 

580-58 

1,057-40 
407-49 
162-03 

787-75 
179-34 

1.285-42 
1,423-89 

987-98 
248-00 

194-10 
184-56 

1,605-49 
950- 02 

1,160-23 
273-44 

46-03 
93-58 

1,755-05 
1,345-92 
1,600-09 

221-15 

1,755-80 
965-23 
826-65 
274-10 

2.539-67 
1,697-46 
6,982-34 
5,742-46 
4,982-43 
1,178-72 

Total 

Progr~ssivc expenditure on 

4,959-27 4,912-38 4,2.67-83 

malota.iuing the garden from 6tb year 

5,061-82 3,821-78 23, 123-08 

Rect'ipts 
\0 
0 

Particulars 
1962-63 

Rs P. 

1963-64 

Rs P. 
1964-65 

Rs P . 

Total 

Rs P. 

Year Amount 
Rs P 

1961·62 44790 
Cul:ura l operations 721-84 426-93 1,356-30 2,505-07 1962-63 8.770·21 
Irrigation 929-30 696-28 787-70 2,4 13-28 1963-64 26, 212.00 
Manures and manuring 2,8l1-34 2,057·68 1,879-89 6,748-91 1964-65 28,000-00 
Iarvesting and curing 403-54 734-05 277-05 1,414-61­ (Expected) 

Control of pests and diseases 472-87 390-43 541·40 1,404 ·70 Progressive 
Propol tiomtc cost (1/3 of total Tota} 63,430-11 
On exp~I1J iture other than annual) 506-34 786·30 2,000-17 3,292-81 

Total 5,845-23 5,091-67 6,842·:3 I 17,779·41 - -_.­

•' ­
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" APPENDIX III 

Set-up of the Central Arecanut Research Station and Regional Stations 

N ame of the post 	 Inc u m ben t 

(I ) 	 (2) 

Central Arecanut Rl'search Statio:!, Vitta! 

~I 

N ' - iN , 

rn 
C'\l 
ry 
CD 
(0 

t---< 
"x;. 

-I 

(;) 
o 
L!) 

(") 
C\J, 
to 
-.;t< 
:;0 

L!) 

Cii 
'0 
f-. 

Arecanul Specialist 

Botany: 

Botanist 
R esearch Assistant 

Agronomy 

Agronomist 
Senior Res. Assistant 

-do-
Research Assistant 

-do-

Farm 

Farm Superintendent 
Farm Assistant 
Nursery Assistant 

Statistics 

Statistical Officer 

Chemistry 

Soil Chemist 
Senior Res. Assistant 

P lant Pathology 

Plant Pathologist
• Senior Res. Assistant 

Entomology 

Entomologist 
Research Assistant 

Plant Pbysiology 

Plant Physiologist 
Research Assistant (Agronomy) 

( 
Research As~istant (Chemistry) 

Shri 	K. V. Ahamed Bavappa, M. Sc. (Ag.) 


Vacant 

Shri A. R. Seshadrinathan, M. Sc. 


Shri 	K. Shama Bhat, M. Sc. (Ag.) 

Shri P. Muddappa, B. Sc. (Ag.), D. H. 


Kumari M. Leela, B. Sc (Ag.) 

Shri P. G. Rajendran, B. Sc. (Ag.) 


Shri 	K. B. Abdul Khader, B. Sc. (Ag.) 


Shri K. J. Abraham, B. Sc. (Ag.) 

Vacant 

Vacant 


Shri 	P. R. Ramachander, M. A. 

Diploma in Stadstics (I. C. A. R.) 

Dr. A. R. Kalbande. Ph. D., Assoc. I.A.R.I 
Silri N. Tirumaleshwara Bhat, B. Sc. (Ag.) 

Vacant 

Shri K. S. Nagaraja . Rao, M. Sc. 


Vacant 
Vacant 

Vacant 

Vacant - 4 
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Office 

Assistant Administrative Shri N. K. Srinivasa Murthy, B. C m. 
Officer 

Regional Arecanut Research Station, Peechi 

Research Officer Shri K. P. Padmanabhan Nambiar, 
B. Sc (Ag.), D.I.H. 

Pathology Assist1nt Shri C. S. Abraham, M. Sc. (Ag.) 
Farm Assistant Shri M. Vijayarajan, B. Sc. (Ag.) 
Research Assistant Vacant 

Regional Arecanut Research Station. Hirehalli 

Research Officer Shri G. V. B. Naidu, B. Sc. (Hons) 
Research Assistant Shri M. Sannamarappa, B. Sc. (Ag.) 
Pathology Assistant Shri S. N. Sampathkumar, B. Sc. Ag.) 
Farm Assistant Vacant 

Regional Arecannt Resear~h itation Kabikuchi 

Research Officer Shri R. K. Bhattacharyya, B Sc. (Ag.) 
Pathology Assistant Shri K. J. Antony, M. Sc. 
Research Assistan t Vacant 
Farm Assistant Vacant 

Regional Arecanut Research Station, Mobitnagar 

Resea rch Officer 

Pathology Assistant 
Research Assistant 
Farm Assistant 

Shri S C. Paul, B. Sc., B. Ag ., 
Assoc. 1. A. R I. 

Shri K . John Mathew, M. Sc. 
Vacant 
Vacant 

Regional Arecanut Research Statinn, Palode 

Research Officer 
Senior Res. Assistant 
Research Assistant 
Earm Assistant 

Shri T. S. S. Rawther. M. Sc. 

Shri R. Balakrishnan Nair, B. Sc. 

Shri E. Velappan, B. Sc. (Ag.) 

Shri K. Unniravi PiIIai, B. Sc. (Ag.) 
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