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INTRODUCTION

Coconut is one of xne important perennial cash 
crops of the tropics. It is cultivated in about 7*5 
million hectares in the world and is mostly confined to 
South Bast Aslan countries.

Among the coconut producing countries of the 
world, India occupies third place after Philippines and 
Indonesia in both acreage and total annual production 
of nuts. As per the 1978-79 statistics, India accounts 
for 1 .12 5 million hectares under coconut with an annual 
production of 6,122 million nuts. Among the various 
Indian States, Kerala ranks first in acreage and production. 
It has, according to 1977-78 statistics, 699*1 thousand 
hectares under coconut with an annual production of 
3366.5 million nuts.

During the last two decades or more integrated 
efforts were made both in the field of research and 
development with a view to modernising coconut culture 
and thereby increasing coconut', production. However, 
it is surprising to note that Inspite of the best efforts 
made available, productivity of palms has not only 
decreased, but there has been a steady decline in per 
hectare yield in the country in general and in Kerala in
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particular» Not only per hectare productivity la low 
but the per palm production is the lowest in Kerala. 
According to the latest estimate, the palm productivity 
in Kerala la only 33 nuts as against nuts in Tamil Nadu,
Mt nuts in Lskshadeep end 57 nuts in Karnataka. There 
has been various reasons pointed out for the steady decline 
in productivity of coconut in the State. It is, therefore, 
imperative that every attempt should be concentrated to 
improve the prosent state of affairs.

Coconut is a cross pollinated crop in which 
exploitation of hybrid vigour has been attempted. One of 
the earlier attempts in this direction appears to be that 
of Patel 0937) 'ho used palms from the two major groups 
of coconut cultivars vis., Tali' and Dwarf ones in his 
hybridization programme. Shis is perhaps based on the 
assumption that palms belonging to the two groups will 
genetically be more diverse than those belonging to one 
and the same group, since it has been well accepted that 
maximum exploitation of hybrid vigour is possible by 
crossing genetically distant parents. Right from that 
time onwards successful hybrid combinations have been 
produced, both in T x D and also in D x T combinations.

2Sie present thinking among coconut breeders is 
that there exists sufficient amount of genetic variability 
even within one group of coconut, say Tall, and there
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exists great scope for selection even vithln the Tall 
palms (Bavappa, 1973)-

Aa a preliminary step in this direction it is 
desirable to inves'ciga'De the nature and degree of 
divergence in a population or paims of the Tall group, 
since information from such a study is useful for an 
understanding of the course of!1 ©volution of that group 
and also for classifying the population into sub units on 
the basis of this diversity. Such studies utilising 
multivariate analysis have been successfully completed 
in several groups of crops. Benidea its use in taxonomic 
problems, such a study helps in c^os^ing parents for 
achieving specific breeding objectives. Bow it is \*ell 
established that exploitation of hybrid vigour and success 
in getting desirable segregants in any breeding programme 
depends to a large measure on degree of genetic 
divergence between the parent Chosen.

With this back ground in vieu, the present study 
vas taken up with the folloving objectives.

1. To estimate the variability in the important 
eoonomio characters in the coconut germplasm available 
at the Regional Agricultural Research Station, Pilicode.

2. To estimate the genetic divergence among the 
cultivars and to group them into clusters according to the 
magnitudes of genetic distances using Miahalonobis D2 statistic,





REVIEW OF LITERATURE

information available in literature on the 
genetic divergence of coconut seems to be scanty.
However, a review incorporating the published work on 
coconut is attempted here in order to give an overall 
picture of the subject. Information available in other 
related crops has oleo been drawn as and When the same 
was felt necessary to project the overall dimension of 
the present topic.

Origin and classification of coconut

Tho origin of coconut'still continues to be a 
subject of controversy. Ons f-fchoory states that the 
palm is believed to have originated from the northern 
,end of Andes from Where it was token to the Pacific 
by pre-hlstoric Investigators (Purseglove, 1968). Based 
on the second theory of origin, coconut must have 
originated on the coast of central America from where 
the nuts might have been carried by the equitorial 
ocean currents to the Pacific Islands. The thii'd theory, 
which is the widely accepted one, assigns the origin 
of the coconut to South Asia ar Malayesia or in the 
Pacific from where it might have accidently reached 
America.
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Palma© one of the moot ancient families of 
ongioaperms, comprises of a largo group of pelms of 
which tho species recorded are distributed in 131 genera 
(Blatter, 1926). Those Include tho economically 
important genera like cocos belonging to the tribe 
coclneae. one of tho most important genus from the 
economic point of view.

One of the early attempts to classify the family 
Palmae vjas by Martin in his bock nHistorla Natural Is 
PalmarumP published in 18̂ 0. Later, various workers 
have attempted to classify the palmae family. Narayanan 
and John (1̂ -9) divided the varieties into five groups 
vis., spicata. typica. nana. .lavanica and androgena.
H i the later references on coconut palm, two groups 
Vis., Tall and the Dwarf have been recognised based on 
morphological characters.

Cook (1901) and Patel (1938) indicated that the 
coconut varieties differed greatly in size, shape, 
colour and quality of the nut. Cods (1901) indicated 
that few of the coconut had some varietal peculiarities 
and varieties were local at first and this differencia- 
tion was probably favoured by isolation in accordance 
with the general tendency among the palms to form series 
of similar species of limited distribution. This has
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been referred to differently by research, workers as 
biotypes. jBCLQjbggflfl. str^ns, types. races, foyraa etc. 
Many such varieties have been reported from the different 
coconut growing countries of the world.

Haries (1982) classified the coconut cultivars 
in tho world into Niu-Kafa and Niu-via types and pointed 
out its utility in identifying suitable parents for 
hybrid production. Tall coconut found both on east and 
west coast of India, Lakshadeep, Andamans and East and 
West Africa are predominentiy Hiu-Kafa type. In South- 
East Asia generally Hiu-via type is common. Kappadao of 
India is somewhat related to Hiu-vla type.

Genetios

Patel (1938) observed that number of leaves 
in the crown was positively and significantly correlated 
to annuel yield of nuts and negatively correlated to the 
age at first flowering. Liyanage and Abeyawardena (1957) 
presented the correlation betvieen 1** characters within 
and between parents and their bearing on seed selection 
vas discussed. In addition to the established criteria 
for selecting seed parents, it was desirable to select 
palms giving large and heavy nuts, about *4-000 cc in 
volume that sprouted early and produced high percentage 
of tall vigorous seedlings according to the same authors.



Harland (1957) felt that the nature of genetic 
variation was significantly important for the trans
mission of yield of mother palms to their progenies. 
Satyahalsn (1958) reported that among the introduced 
cultivars of coconut planted in Pillcode during 192**-25t 
Laccadive Islands, Cochin China, Hew Guinea, Philippines, 
Andamans, Java and Siam appeared to be desirable for 
multiplication under conditions prevailing an the West 
Coast of Kerala.

Charels (1959) reported that vigour of the 
seedlings could be Judged at four leaf stage from the 
girth at the base of the shoot, size, spread and colour 
of leaves, rapidity of growth and sturdiness of the 
seedlings, Hinan ot a£., (196*0 compared a few trees of 
West Coast Tall and Philippines giving the same yield 
of nuts and indicated that the out turn of copra in the 
latter vas on on average 7 kg more than that in West Coast 
Tall. This indicated that copra content per nut might 
bo an important factor contributing to yield differences 
between varieties.

Tho inbred□ of open pollinated progenies of six 
cultivars were compared with, those of the parents at 
Pillcode by Ratanum and Satyabalan (196*1-). A few 
cultivars were found to be promising under local 
conditions in which Cochin China, Philippines and



Hew Guinea cane up first In mean copra out turn 
rather than S.S.Green end Fiji. According to Liyanage 
(1966) there was no correlation between nut characters 
and breeding value. Leaf production of the young palms 
within a family, during the first U-0 months of their 
growth was correlated with breeding value of parents 
(Liyanage, 1967).

Hamblar gt 3 .̂ (1970) reported high heritabHity 
in characters like total number of female flowers 
produced, number and percentage of female flowers set 
and recommended that large number of spikes with one 
or two female flowers would help In reducing the insta
bility In yield,

Analysis of crosses between six yield groups 
involving 5^0 palms drawn from 108 parents revealed the 
exlstance of substantial additive genetic variation for 
characters influencing yield (Namblar and Hambiar, 1970). 
She general combining ability of palms yielding over 
100 nuts per year was high for number of bunches, female 
flowers and for yield, but limited for percentage of 
fruit set. Progenies from crosses with elite pollen 
were superior in all the characters selected to those 
from open pollinated or Inbred crosses.

She oil content of copra vailed more between 
varieties than between different environments according

00
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to Romney (1972). The differences bo tween Jamaica 
Tall and Malayan Dwarf might necessitate grading an 
the basis of oil content*

Satyabolan § t (1972) conducted studies on
yield variations in high, medium and low ylelders of 
West Coast Tell variety underplanted In an existing 
coconut garden and raised under average management 
conditions. They found that palms attained their bearing 
stage when they were 21 to 30 years old and that the 
Tmnrimum stabilised yield vas obtained in the 28th year* 
She height of the pain and the number of functional 
leaves In the crown were significantly correlated with 
yield*

Thampan and Pankajakshan (1973) stated that 
copra content per nut had higher herltablllty value of
0.9? ns against Q.*+8 for number of nuts* They, there
fore, suggested that the criterion for selection of 
mother palms might be shifted to total output of oopra 
per year per palm* The standard should be on annual 
production of not less than 19 kg of copra per palm*
It vas suggested that In case of West Coast Toll, 32 
per cent of the weight of husked nut might be taken as 
the weight of copra*

Kannan and Hamblar (197*0 after a detailed study 
of six tall types crossed with Qangabondam reported that
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Laccadive Ordinary x Gangabondam vas superior to oil 
other hybrids in respect of annual leaf production, 
setting percentage, annual yield of nuts and copra 
content*
Genetic diversity

She importance of genetic diversity in selection 
of parents for hybridization has been stressed by many 
workers* Singh and Gupta (1968) working in upland cotton 
stated that the progenies derived from a sat of diverse 
crosses exhibited a broad spectrum of variability. They 
emphasised the Importance of genetic diversity of 
parents in hybrid breeding programme* According to them, 
the more diverse the parents vere, within a reasonable 
range, the more would be the chance of improving the 
character in question.

Multivariate analysis by means of Majlalanobis* D2 

statistic was found to be a powerful tool in the hands 
of plant breeders for quantifying the degree of divergence 
between biological populations, to understand the trend 
on evolutionary pattern, to assess the relative contri
bution of different characters towards total divergence 
and the associations between genetic divergence and 
geographic divergence.

Generally ecogeogrophic diversity has been con
sidered as on index of genetic variability in crop plants*
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Hovover, tills may not be true for ©very case as many 
workers have postulated that geographic diversity need 
not necessarily be related to genetic diversity.
Varieties from widely separated localities are usually 
Included In hybridization programmes presuming genetic 
diversity and greater likelihood of yielding better 
segregants. The validity of the presumption depends 
upon tne association between geographic diversity and 
genetic diversity (Singh end Bain, 1968). Results of 
Singh and Srlvastava (1978) In castor are quite In agree
ment with the above. Many workers however, have pointed 
out that genetic diversity need not necessarily be 
related to geographic diversity (Ifartfav et al.. 1969, 
Arunachalam end Ram, 1987, Singh and Bain, 1988, Gupta 
and Singh, 1970, Upadhay and Murthy, 1970). The workers 
observed that many varieties forming one group were 
geographically diverse, ihlle Varieties obtained from 
the same region were genetically diverse.

Literature available on this subject in coconut 
is meagre, The only reported study of genetic divergence

pusing Mohalanobis1 D statistics in coconut (Cocos 
nuclfiera L,) Is that of Bavoppa si (1973) who studied 
the genetic divergence In nine families of West Coast 
Tall x Dwarf Green Coccnut hybrids for 13 vegetative and 
productive characters. Bulk populations of the Sam© 
cross as well as open pollinated progenies of West Coast
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Toll vere also studied. It vas suggested that proper 
choice among Tall and Dwarf varieties of coconut would 
be helpful for the efficient exploitation of the hybrids. 
They found that Individual cross combinations of West 
Coast Tall x Dwarf green differed significantly for 
all the 13 characters studied and the 9 cross combina
tions could be grouped into h clusters dcponding on the 
similarities of their D values. Their study revealed 
that phenotypic uniformity could Involve considerable 
genetic diversity and the proper choice of palms even 
among Tall and Dwarf varieties of coconut might bo 
necessary for the efficient exploitation of hybrids.

Bavappa (197*0 while studying the yield components 
In a germplasm collection of Arecanut, observed that 
there was significant variation between the different, 
cultivars and ecotypes of catechu and trlandra 
for various characters. Goorge (1976) also studied the 
genetic diversity In arecanut and grouped it Into eight 
clusters.
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MATERIALS AI© METHODS

The studies reported herein were undertaken 
at the Regional Agricultural Research Station, Pillcode 
and in the Department of Agricultural Botany, College 
of Horticulture, Vellanlkkara during the years 1981-82 
with the objective of assessing the genetic diversity 
of coconut cultdvara so as to group them based on their 
genetic distance.

A. Materials

Opn hundred and twenty palms belonging to 
twenty four cultivars of exotic and Indigenous origin 
of the Tall group, representing the wide spectrum of 
variability, maintained in the varietal collection of 
the Regional Agricultural Research Station, Pillcode, were 
earmarked for the study. All the selected palms 
belonged to 192^- * 25 plantation and hence wore of 97 

years old. They have all been receiving uniform 
management practices as suggested in the Package of 
Practices for coconut. Details of the palms selected 
are given In Table 1 ,
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Table 1. Particulars of the palms selected

si.
Ho. Home of the 

cultivar Block Serial Ho,of palms 
selected

Origin 
(Exotic or Indigenous)

1 Omalur H 1* 2, 3, 5, 9 Indigenous
2 Kodiripodu H 23, 25, 26, 29, 30 Indigenous
3 Indupali H 33, 36, 38, 39, VI Indigenous
b Godavery II **3, **, *f5, *f9, 51 Indigenous
5 Fiji H 70, 79, 87, 88, 89 Exotic
6 S,S.Green H 108,109,122,126,133 Exotic
7 S.S.Apricot H 118,119,123,132,Fa101 Exotic
8 Laccadive Ordinary H 151,152,153,155,156 Indigenous
9 Andaman Ordinary H 159,160,161,162,216 Indigenous
10 Laccadive Small H 180,181,190,171,193 Indigenous
11 Bombay H 205,206,207,209,210 Indigenous
12 1'̂ sore H 202,218,219,220,221 indigenous
13 Philippines H 225,23^,235,238,2^2 Exotic
1H West Coast Tall • H 99,128,llfO,150,172 Indigenous
15 l&lrooapuram G 1, 2, If, 5, 8 Indigenous
16 Gudiathum G 13, 16, 17, 18, 19 Indigenous
17 Selam G 1*3, Vf, 1+9, 50, 51 Indigenous
18 Poilachi G 5*f, 55, 57, 58, 60 Indigenous
19 Hev Guinea J 1, 2, 3, b, 7 Exotic
20 Cochin China J 10, 13, 1>f, 20, 21 Exotic
21 Java J 39, *f2, Vf, if8, k9 Exotlo
22 Andaman Giant J 35, 36, 37, 38, H.165 Indigenous
23 Baboor K 13, 15, 55, 6lf, 65 Indigenous
2*f Basanda K 81, 86, 87, 89, 99 Indigenous
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B, Mathods

Observations on the following seventeen 
characters were recorded from all the hundred and twenty 
palms during the twelve month period of study i.o* from 
May 1981 to April 1982. A total of four observations was 
taken at quarterly intervals, as detailed below*

1* Girth of the stem in cm -flO. m from the ground level

The olrcumfrance of each palm selected vas 
measured in cm at 1 m above the ground level using a 
measuring tape. Means were then worked out.

2. dumber of loaves

The total number of fully opened leaves present 
on the crown was counted discarding dried and unopened 
ones. The mean was then calculated.

3* Mumtaer of infloresconce

Total number of inflorescence present on the 
crown, both opened and unopened, was counted and means 
arrived at.

b , Humber of rachla per Inflorescence

The number of raohis present within an inflores
cence was counted from ten Inflorescence at a time and 
means arrived at.



9* Humber of female flowers per rachis

Number of female flowers per rachis was calcu
lated by dividing the total number of female flowers 
produced In an Inflorescence by the number of rachis 
present.

6. number of female flowers In an Inflorescence

The total number of female flowers in an Inflo
rescence was recorded by counting the total number of 
scars present In a matured bunch as well as the number 
of developed nuts. The mean was then calculated.

7. Humber of bunches In different stages of development

The total number of bunches In the crown at 
different stages of maturity was counted from all the 
palms and mean calculated.

8. humber of nuts per bunch

Humber of nuts In a matured bunch was counted 
and recorded, the maturity being judged by the standard 
ripening colour of the nut3.

9* Percentage of setting

This was calculated by dividing number of nuts 
per bunch with the total number of female flowers produced 
In the same inflorescence, the same being expressed a3 

percentage.
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10, Total vlsld of nuts per year

This was recorded by taking the total nuts 
harvested from each of the palm during the study period
I.e. from May 1981 to April 1982. The mean was then
arrived at.

11* Weight of unhusked nut (in kg)

Three nuts at random from each of the selected
palm were weighed In a balance and the mean calculated.

12. Welnht of husked nut . (In krj

2he three nuts used In the above observation 
were dehusked and their velght recorded and naan arrived at.

13* Weight of meat per nut (in g)

The weight of the meat was calculated by 
subtracting the shell weight from the weight of dewatered 
opened nut and was recorded for the same three nuts of 
the above observation and mean arrived at.

1*f. Thickness of meat per nut (In mm)

Thickness of meat was measured from each opened 
nut by using a steel tape at four different places and 
its mean value was recorded.
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Ella vas recorded by measuring the diameter 
of that coconut eye where embryo vas located by using 
a measuring tape and the mean vas calculated*

16* Copra content (In g)

Oven dried copra extracted from each of the 
three nuts per palm vas weighed and recorded In g. The 
mean value vas then calculated.

17. OH content (lh &)

The percentage of oil in the copra of each nut 
vas estimated by Cold Percolation Sfethod of Hhandarl (197*0*

C. Statistical analysis

The analyses of the data were done in a Micro 
2200 Computor of the Department of Statistics, College 
of Horticulture, Vollanikkara and also in T D C 316 (ECXL) 
Computor at the Computor Centre, Kerala University, 
Trivandrum, The data on all the 17 characters recorded, 
were subjected to statistical analysis for the estimation 
of variances and genetic divergence using J&halanobis’D^ 
statistic,

pThe calculation of Mahalanobis* D and the 
grouping of the varieties into clusters vere done 
following Tocher’s method (Kao, 19J?2).

Size of the embryo (in man)
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RESULTS

Hesuits of observations recorded from one 
hundred and twenty palms belonging to twenty four 
cultivars of coconut on seventeen economically Important 
characters are presented In the foregoing pages.

Data showing the range of variability for the 
seventeen different characters among the twenty four 
coconut cultivars are presented In Table 2. Rankings of 
the cultivars for the different characters studied are 
given In Tables 3 to 19* Ih Table 20, an abstract of 
analysis of variance for different characters is furnished. 
The phenotypic, genotypic and environmental variances 
for the different characters are given in Table 21. Table 
22 gives the details of cultivars constituting different 
clusters. Tables 23 and 2k reveal the average intra and 
inter cluster D and D Values respectively of the six 
clusters on the basis of the 17 characters considered 
simultaneously. In Table 2?, bluster means for different 
characters are presented. Rank totals on the basis of
p * ■D values of 17 characters are furnished in Table 26.

Mean values of the 17 characters of twenty four 
coconut cultivars are presented in Appendix I. Appendix II 
shows the error variance covariance matrix of seventeen
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character a for the tî enfcy four coconut cultivars. 
Uncorrelated mean values of twenty four cultivars are 
presented In Appendix1 IU and In Appendix IV, D 
values considering all the seventeen characters simul
taneously are furnished. 3h the cluster diagram given 
In FIg.1, all the six varietal clusters with the genetic 
distances among them are marked.

General variability

Results of observations on the 2b cultivars 
of coconut presented In Table 2 reveal the presence of 
high amount of variability In the material. The results 
further Indicate that the maximum values of the seventeen 
characteristics have been exhibited by nine cultivars 
•and the minimum by nine others of the 2b studied. There 
exists a wide gap between the maximum and minimum values 
with respect to each of the seventeen traits.

Results of detailed observations arc presented 
characterwis© below#

Girth of the atera In cm at 1 m from the ground level

The mean value for girth of the atom at 1 m 
above the ground level of the coconut cultivars under 
study, varied from 67.80 to 101.50 cm with a general mean



Table 2* Range of variability for different characters among tho 2k coconut cultivars

SI. Characters
Range and the cultivars showing the maximum and minimum value S

Ho. Maxi
mum
value

Cultlvar
Mini
mum
value

Cultlvar

1 Girth of the stem In cm at 1 a from 
the ground love!

101.50 Andaman Giant 67.80 S.S.Apricot
V,

2 Humber of leaves 31 -**5 Andaman Giant 21 .k5 Selam
3 Humber of inflorescence 15.70 Laccadive Small 7.30 Cochin China
b Number of rachis per inflorescence 33-85 Baboor 26.75 S.S.Apricot
5 Number of female flowers per rachis 1.59 Basanda 0.52 Java
6 Number of female flowers in an 

inflorescence *t9.l5 Basanda 16.10 Pollachi
7 Humber of bunches in different stages 

of development 8.95 Andaman Giant k .05 S.S.Apricot
8 Humber of nuts per bunch 13.05 Laccadive Small 3.65 S.S.Apricot
9 Percentage of setting 39.09 Laccadive Small 17.k8 Andaman Ordinary
10 Total yield of nuts per year lk6.6o Srann k3.ko s.S.Apricot
11 Weight of unhuaked nut (in leg) 1.k6 Java 0.63 Laccadive Small
12 Weight of husked nut (in kg) 0.92 Philippines 0,k1 Godavery
13 Weight of meat per nut (in g) **23 .**1 Philippines 155*68 T.nnf*r>divpi Small
1k ihickness of meat (In mm) 12.9k Fiji 10.61 S. S.Apricot
15 Size of the embryo (in ran) 12.05 Andaman Ordinary 8.76 Gudlathum
16 Copra content (In g) 2k6.k7 Philippines 97.05 Laccadive Small
17 Oil content (in %) 69.61 Godavery 65.08 Cochin China



Table 3* Hanking of the cultivara for girth of 
the stem in cm at 1 m from the, ground 
level

Hank Ho. Cultivar Ifean value

1 Andaman Giant 101.50
2 Andaman Ordinary . 90.90
3 New Guinea 89.71

Java ■89.70
5 Cochin China 85.60
6 Bombay 85.00
7 Basanda 83.80
8 Philippines 81,30
9 Fiji 80,20
10 Laccadive Small 79.20
11 Indupali 79*00
12 Malrosapuram 78,70
13 West Coast Tall 78.*t0

. l*f fodavery 77.90
15 rudiathum 77.20
16 ttrsore 76.20
17 Omalur 76.00
18 Kodlripadu 76.00
19 Baboor 75.80
20 Selam 75.30
21 Laccadive Ordinary 72.90
22 3.S.Green 68.60
23 Pollachi 68.30
«&• S.S.Apricot 67.80

General Mean 79.79
C.Do (P a 0.05) 9-̂ 2
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of 79*79 cam. .Andaman Giant recorded the maximum 
girth (101,50 cm) \hereas S.S.Apricot showed the mini
mum girth (67,80 cm), Eie differences among the 
cultivars were highly significant (Tables 3 and 20).

The estimated phenotypic variance (Vp) for 
this character was 106.51 which could be apportined 
into genotypic variance (Vg) and environmental variance 
(Vo) as **9*82 and 56*69 respectively) indicating marked 
Influence of environmental effect on the characters 
(Table 21),

Humbar of leaves

The general mean for this character was 2^,77 
with a range from 21 .**5 to 31.1*5 in the cultivars studied, 
Among this, Andaman Giant recorded maximum number of 
leaves on the crown (31 »*+5), while Selam showed the 
minimum number of leaves (21 ,**5) • Significant difference 
vas observed for this character among the cultivars 
studied.(Tables l* and 20).

Phenotypic variance (Vp), genotypic variance 
(Vg) and environmental variance (Ve) for this character 
among the cultivars were estimated to be 13.**3, 3.22 and 
10,21 respectively, suggesting the predominating Influence 
of environment in the expression of this character 
(Table 21),
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Table W, Ranking of tho cultivars for number of 
leaves

Hank Ho, Cultivar Ifcan value

1 Andaman Giant 31M
2 Basanda 27.75
3 Ngv; Guinea 26.65
b Itysore 26,55
5 Cochin China 26.^0
6 Baboor 26.03
7 S.S.Green 26.00
8 Laccadive Ordinary 25.85
9 Bombay 25.60
10 Laacadive Small 25.^5
11 Fiji 25.20
12 Philippines £̂ .90
13 West Coast Tall £**.85

Offlalur 2̂ .70
15 S.S.Apricot 2^,H5
16 Java £&f.20
17 GGdavery 23.75
18 Kodiripadu 22.65
19 Indupall 22.60
20 Andaman Ordinary 22.1*5
21 Pollacbi 22.10
22 Malroaapuraa 21.90
23 Gudlathum 21.60
2*fr Selam 21 .»*5

General Mean 2*+. 77
C.D. (P a 0,05) **.00



Numbor of inflorescence

Among the 2** cultivars studied, maximum 
number of inflorescence was observed in the cultivar 
Laccadive Small (15.70) and minimum in Cochin China'
(7-30) with a general mean of 12.7*K Differences among 
the cultivars for this character wore found to be 
significant even at one per cent level (Tables 5 and 20).

The phenotypic, genotypic and environmental 
variances for this characters were 10.86, 1*90 and 8,96 

respectively, thereby showing that environment played a 
vital role in the expression of this characters (Table 21).

Number of rachis per inflorescence

The range of variability for this character 
was from 26.75 (S..s.Apricot) to 33*85 (Baboor) with a 
general mean of 30.15* The differences for this character 
were not found to be significant (Tobies 6 and 20),

The genetic component of the total variance 
for the character was low compared to environmental 
component, (Vp = 17**t-3» Vg 3 1.j£* and Ve a 16.09) thereby 
showing that environmental Influence played a major part 
to the differences found among the cultivars for this 
character (Table 21).
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lable 5* Ranking of the cultivars for number of 
inflorescence

Rank Ho. Cult Ivor J&on value

1 Laccadive Small 15*70
2 Philippines 15.55
3 Andaman Giant 15.10
b Bombay 1^.95
5 West Coast Sail 1>*.8o
6 Hysore 1 M-.75
7 Fiji 1**.60
8 Andaman Ordinary 13.10
9 Selam 13.10

10 Baboor 13.00
11 Laccadive Ordinary 12.95
12 S.S.Green 12.65
13 Java 12.^0
1̂ S.S.Apricot 12.30

15 Omolur 11.95
16 Gadavery 11.95
17 Uqw Guinea 11.85
18 Indupali 11.75
19 Kodiripadu 11.70
20 Malrosapuram 11.**5
21 Basanda 11.20
22 Pollachi 11.00

23 Gudiathum 10.60
Zb Cochin China 7.30

General Mean 12.7̂
C*D* (P = 0.05) 3-71*
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Hanking of the cultivars for number of
rachis per Inflorescence

Cultlvar I-fean value

Baboor 33.85
S.S*Green 33.65
Fiji 32.90
Andaman Giant 32.35
Laccadive Ordinary 32.05
Cochin China 32.05
Basanda 31-60
Java 31.25
Bombay 31.10
Ilya ore 30.95
Solan 30.75
Ifelrosapuram 30. ko
Godavery 30.15
Net* Guinea 30.00
West Coast Tall 29.10
PcHachi 28.95
Gudiathum 28.80
Omalur 28.75
Laccadive Small 28.70
Andaman Ordinary 28.20
Philippines 27.30
Indupall 27.05
Kodlripadu 26.90
s.a.Apricot 26.75

Goneral Kaan 30*15
C.iD. (F = 0.05) 5.02
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Humber of female flowers per rachis

The variation for tills character ranged from 
0.?2 to 1.̂ 9 with a general mean of 0*78. Cultivar 
Basanda shoved the maximum and Java the minimum Values 
(Table 7)* She varietal differences vere found to be 
significant (Table 20).

The genetic component of the total variance for 
this character was found to be low (Vp = 0.13? Tg = 0.03,
Ve = 0.10), thereby indicating the predominating influence 
of environment for this character (Table 21).

Humber of female flowers in nn inflorescence

Among the cultivars studied, Basanda ranked 
first (̂ 9*15) and Pollachi-last (16.10) with a general 
mean 23*60. She differences between the cultivars were 
highly significant (Tables 8 and 20).

The genotypic variance was found to be low 
(2?. 9*0 when compared to the environmental variance 
(93*15) constituting the total phenotypic variance (119.09), 
thereby suggesting that environment played a major role 
in the expression of this trait (Table 21).

Humber of bunches in different stages of development 

This character was found to vary among the
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Table 7. Ranking of the cultivars for number of
female flowers per rachis

Rank No, Cultivar Ms an value

1 Basonda 1.59
2 Laccadive Small 1.19
3 Kodiripadu 0.91
b West Coast Tall 0.8 7
5 Rev Guinea 0.87
6 Godavery 0.86
7 ^3oro 0.83
8 Philippines 0.82
9 Bombay 0.81
10 Andaman Ordinary 0.81
11 Indupali 0.75
12 S,S.Green o.7b
13 Fiji 0.72
1̂ Laccadive Ordinary 0.71
15 Selam 0.70
16 S,S.Apricot 0.69
17 Omalur 0.69
18 Andaman Giant 0.68
19 Halrasapuram 0.67
20 Cochin China 0.67
21 Gudiathum 0.61
22 Bab o or 0.56
23 Pallachi 0.55
& Java 0.52

General Mean 0.78
C.D. <P s 0.05) O.lfO
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Table 8a Ran Icing of the cultivars for number of
female flowers In an inflorescence

Rank No, Cultivar Mean value

1 Basanda **M5
2 Laccadive Small 33.50
3 Godavery 26.90
i* New Guinea 25.80
5 Andaman Ordinary 25.65
6 Afyeore 2'5.6o
7 S„S.Green 25.35
8 West Coast Tall 25.20
9 Bombay 25.10
10 Fiji 2^.10
11 Laccadive Ordinary 23.00
12 Kodlrlpadu 22.1*0
13 Andaman Giant 21,85
1** Philippines 21.80

. 15 Seism 21.50
16 Cochin China 21.1*0
17 Omalur 20.20
18 Malrosapuram 20.15
19 Indupall 20.15
20 Baboor 19.05
21 S.S.Apricot 18.55
22 Gudiathum 17.60
23 Java 16.1*5
2b Pollachl ‘ 16.10

General Moan 23.60
C.D. (P = 0.0?) 12.07
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cultivars studied, frcea 8.95 (Andaman Giant) to *+.0? 
(Cochin China) with a general mean of 7.16, and the 
Varietal differences for this character wore significant 
(Tables 9 and 20).

The character was found to be highly influenced 
by environmental conditions as Indicated by the values 
of Vp » *f,27, Vg a 0.55 and Ve s 3-72 respectively 
(Table 21)•

Iftmiber of nut3 per bunch

Eiis is a character which directly Influences 
the yield of a palm. The mean number of nuts per bunch 
was found to vary from 3.65 to 13.05 with a general moan 
of 6.3̂ « ĥs highest mean value was recorded (13*05) 
by the cultlvar Laccadive Small and lowest (3*05) by 
S.S,Apricot. The differences among the cultivars were 
highly significant (Tables 10 and 20).

Here also the environment Influence was seen to 
be more to total variability as suggested by the values 
Vp = 10,10, Vg a 2.85 and Ve = 7.25 (Table 21).

Percentage of setting

The mean values of the character were found 
to vary much among the cultivars studied. The highest
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Table 9. Ranking of the cultivars for number of 
bunches In different stages of 
development

Bank Bo.. Cultivar He an value

1 Andaman Giant 8.95
2 West Coast Tall 8.75
3 Laccadive Small 8.70
k Fiji 8.6?
5 Philippines 8.35
6 Bombay 8.0?
7 Hew Guinea 7.80
8 Mysore 7.35
9 S.S.Green 7.30
10 Andaman Ordinary 7.2?
11 Oaolur 7.20
12 Baboor 7.20
13 Laccadive Ordinary 7.10
1k Basanda 7.0?
15 Seism 7.00
16 Godavery 6.90
17 flair 0 sap ur am 6.75
18 Java 6.7?
19 S.S.Apricot 6.6?
20 Indupali 6,?0
21 Kodlripadu 6.1?
22 Pollachl 6,10
23 Gudlathum ?.20
2k Cochin China U.p?

Ĝeneral tfean 7.16
C.D* (P = 0.0?) 2.k2
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Table 10. Ranking of the cultivars for number
of nuts per bunch

Rank Ho. Cultlvar Mean value

1 Laccadive Small 13.0?
a Basanda 11.60

3 Ifev Guinea 7.30
h Fiji 7.2?
? Godavery 7.0?
6 Laccadive Ordinary 6.80

7 Baboor 6.7?
8 West Coast Tall 6.??
9 Andaman Giant 6.k?
10 S«S*Greon 6.3?
11 Omalur 6.0?
12 Malrosapurara 5.8?
13 Kodirlpadu ?.7?
* Gudiathum ?.60
15 Selam ?*??
16 Pollachi ?.??
17 Bombay 5.50
18 Cochin China ?.ko
19 Java ?.ko
20 Indupali ?.1?
21 Philippines k.8?
22 ' l^soro k.60
23 Andaman Ordinary k.20
2*f S.S.Apricot 3.6?

General Mean 6.3k
C.D. (P = 0.0?) 3.37

CO
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setting percentage vas recorded by Laccadive Small 
(39.09) and lowest by Andaman Ordinary (17.̂ 8) with a 
general mean of 28.08. The differences among the 
cultivars were not significant (Tables 11 and 20).

The major part of variation for this character 
vas found to be environmental. (Vp » 95-35» Vg = 5.23»
Ve s 90.12) (Table 21).

Total yield of nuts per year

The differences for this ultimate economic 
character were found to vary widely among the cultivars 
studied with a range of variation from 1^6.60 nuts 
(Laccadive Small) to M-3.1*0 nuts (S.S.Aprlcot) with a 
general mean of 83.52. The varietal differences were 
highly significant (Tables 12 and 20).

Major part of variation for this character was 
found to.be due to environment though genetic component 
vas also found to contribute to some extent. This has 
been indicated by the values of Vp = 1230,70, Vg = 338.28 

and Ve = 892. 2̂ (Table 21).

Weight of unhusked nut (in kg)

The mean weight of the unhusked nut among the 
cultivars was found to be variable ranging from 0,63 kg
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Table 11* Honking of the cultivars for percentage
of sotting

Hank No. Cultivar tean value

1 Laccadive Small 39-09
2 Basanda 33-78
3 Pollaclii 33-60
b Eaboor 33*^0
5 Kalrooapuram 32.06
6 Gudlathun 31.91
7 Java 30.96
8 Andaman Giant 30.25
9 Laccadive Ordinary- 29.5^
10 West Coast Toll 29.06
11 Hew Guinea 28.89
12 Godavery 28.69
13 Fiji 28.56
ib S.s.Groon 27.7b
15 Omalur 26.59
16 Kodiripadu 26.U-3
17 Selam 25.5^
18 Indupoli 2^.87
19 Cochin China 2^.80
20 Bombay 2̂ .25
21 Philippines &.13
22 S.S.Apricot 22.38

23 Mysore 19.91
2b Andaman Ordinary 17.b8

General Z-3ean 28.08
C.D. (P = 0.05) 11-88
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Table 12. Ranking of the cultivars for totalyield of nuts per year

Rank No. Cultlvar Mean value

1 Laccadive Small 1*f6.60
2 Basanda 123.20
3 New Guinea 110.00
hr Godavery 102.80
5 Baboor 101.20
6 FIJI 2+.80
7 Gudiathum 93.80
8 Laccadive Ordinary 92,00
9 West Coast Tall 89.if0
10 Bombay &.20
11 Cochin China &-.G0
12 Andaman Giant 80,1*0
13 S.S.Green 78,20
1U Indupali 77.60
15 Omalur 77 Ao
16 IMysore 75.60
17 Malrosapuram 75.^0
18 Kodlrlpadu 73.60
19 Pollachl 73-20
20 Selam 70,60
21 Java 6b-. 60
22 Philippines 58,80
23 Andaman Ordinary ^5.8o
2h- S.s.Apricot 1+3 AO

General Mean 83.52
C.D. <P = 0.0?) 37.37



(Laccadive Small) to 1.U-7 kg (Java) with a general 
mean of 1,02. She differences among the varieties were 
highly significant (Tables 13 and 20),

The total phenotypic variance for this 
character was seen to be equally shared by genotypic and 
environmental components as indicated by the values of 
Vp o 0,08, Vg s O.Ck and Ve a 0.0k (Table 21).

Weight of husked nut (In ka)

The cultivars were found to vary widely for 
thl3 character. The maximum value of 0.92 kg was recorded 
by Philippines and the minimum of 0.28 by Laccadive Small, 
The general mean for tills character was seen to be 0.??. 
The differences for this character were highly significant 
also (Tables 1k and 20).

The total phenotypic variance for this character 
was seen to be equally shared by both environmental and 
genotypic components as Indicated by the values of 
Vp « 0.0k, Vg a 0.02 and Ve a 0.02 (Table 21),

Height of meat per nut

Weight of meat per nut among the cultivars 
studied was found to vary widely. The maximum amount 
of meat was noted in Philippines (k23.k1 g) and the



Table 13. Banking of the cultivars for weight
of unhusked nut (in kg)

Bank Ho. Cultlvar tfcan value

1 Java 1.k7
2 Hew Guinea 1.k3
3 Philippines 1*k0
k Andaman Ordinary 1.36
5 Cochin China 1.30
6 Andaman Giant 1.26
7 Basanda 1.11
8 Pollachi 1.10
9 Baboor 1.0?
10 Selam 0.96
11 Bombay 0.9k
12 Indupali 0.9k
13 Omalur 0.93
1k S.S.Apricot 0.92
1? Fiji 0.92
16 S.S.Green 0.92
17 Laccadive Ordinary 0.90
18 Mysore 0.90
19 Kodiripadu 0.88
20 Malrosapuram 0.86
21 West Coast Tall 0.6k
22 Gudlathum 0.82
23 Godavery 0.7?
2k Laccadive Email 0.63

General Mean 1.02
C.D. (P a 0.0?) 0.26



Table 11*. Banking of the cultivars for weight ofhusked nut (in kg)

Hank No. Cultivar Phan value

1 Philippines 0.92 .2 Java 0.87
3 New Guinea 0.86
b Cochin China 0.82
5 Andaman Giant 0.6k6 Andaman Ordinary 0.61
7 Basanda 0.568 Pollachi 0.559 Baboor 0.5510 Bombay o.5k11 S.3,Apricot 0.5312 Fiji 0.53
13 Selam 0.52
ib Omolur 0.5115 S.s.Green 0.5116 Mysore 0.k6
17 Indupali o M18 Laccadive Ordinary o.*+519 West Coast Tall o.Vf20 Malrosapuram O.kk.21 Kodiripadu 0.̂ 2 .22 Gudiathum O.U-2 .23 Godavery 0 M
2^ Laccadive Small 0.28

General Mean 0.55
C.D. (P B 0.05) O.llf
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minimum in Laccadive Small (155,68 g) with a general 
mean of 286>22 g. The differences seen among cultivars 
were found to be highly significant (Tables 15 and 20).

The genetic component for this character was 
found to be high comparatively as compared to the environ
mental component. This has been indicated by the values 
of Vp = 672^.6*5-5 Vg =S 3829.31 and Ve a 2895-93(Table 21).

Biickness of meat

The variability for thickness of meat among 
the cultivars studied ranged from 10.61 mm (S.S.Apricot) 
to 12.91*- mm (Fiji), with a general mean of 11,96 mm.
The differences among the cultivars for this character 
were found to be significant (Tables 16 and 20).

The character was seen to be subjected to high 
influence. The total phenotypic variance Vp was found 
to be 0.60 with the environmental component Ve being 0.*f0 
genetic component, Vg 3 0.20 thereby indicating the 
preponderance of environment In the expression of this 
trait (Table 21).

Size of the embryo

Variation -'for this character was found to be 
significant. The range or variability was seen to be



Sable 15. Ranking of the cultivars for -weight of
meat per nut (in g)

Rank No, Cultlvar Mean value

1 Philippines h23M
2 New Guinea *H6.M
3 Cochin China ^13.36
h Java 381.25
5 Andaman Giant 310.21
6 Fiji 309.30
7 Andaman Ordinary 305.33
8 Pollachl 292.85
9 Basanda 291.13
10 Omalur 289.9V
11 Baboor 285.69
12 Bombay 283.99
13 S.S.Apricot 276.98
1k Seism 271.79
15 S.S,Green 260.95
16 Indupali 256.9^
17 Î rsore 255.12
18 Kalrosapuroia 251.16
19 heat Coast Tall 239-M
20 Laccadive Ordinary 237.09
21 Kodlripadu 233.̂ 1
22 Godavery 215.88
23 Gudlathum 212.00
2^ Laccadive Small 155.68

General Mean 286.22
C.D. (P = 0.05) 67,31



Table 16. Hanking of the cultivars for thickness
of meat (in mm)

Hank Ho. Cultlvar Ifean value

1 Fiji 12.9k
2 Omalur 12.72
3 Pollachl 12.63
if Laccadive Small 12.3k
5 Bombay 12.3k
6 Indupali 12.28
7 Mysore 12.26
8 Kalrosapuram 12.26
9 Selam 12.21
10 West Coast Tall 12.09
11 Baboor 12.0k
12 Andaman Ordinary 12.03
13 Godavery 12.02
1k Cochin China 11.99
15 Hew Guinea 11.96
16 Laccadive Ordinary 11.89
17 Andaman Giant 11.81
18 Philippines 11.6k
19 Basanda 11.59
20 Kodirlpadu 11-59
21 Java , 11.55
22 Gudlathum 11.35
23 S.s.Green 10.99
2k S.S.Apricot 10.61

General Kean 11.96
C.D. (P 0.0?) 0.79
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from 8*77 nm (Gudlathum) to 12,05 mm (Andaman Ordinary) 
with a general mean of 10.26 mm (Sables 17 and 20).

Environmental variance was found to be the 
major source of variation for embryo size as indicated 
by the values of Vp s 2.38, Vg = 0.57 and Ve a 1.81 
(Sable 2 1),

Copra content

Wide range of variation was observed for this 
character, the maximum being 2^6,̂ 7 g (Philippines) and 
the minimum 97,06 (Laccadive Small), She varietal 
differences for this character ware highly significant 
also. She general mean for the character vas found to be 
166*92 (Sables 18 and 20),

She total phenotypic variance for this character 
(Vp a 2111*.M), was mostly contributed by genetic 
component (Vg = 1187,CtoO while environmental variance was 
found to be only 927,37 (Sable 2 1).

Oil content

She varietal differences for this characters 
were highly significant and the mean values ranged from 
63.16 (S.S.Apricot) to 69,61 ( Godavery) with an overall 
mean of 6 7 . percentage (Sables 19 and 20).
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Table 17. Ranking of the cultivars for size of the embryo (In mm)

Rank No. Cultivar Mean value

1 Andaman Ordinary 12.05
2 Philippines 11.76
3 Niysore 11.68
h Andaman Giant 11.1*5
5 Selam 11.30
6 Pollachl 11.30
7 Basanda 10.5̂
8 Nov Guinea 10.51
9 Cochin China 10.51

10 S,S.Apricot 10.50
11 Laccadive Ordinary 10.1*6
12 Bombay 10.1*0

13 West Coaat Tall 10.17
1M- Baboor 9.87
15 S.s.Green 9.87
16 Java 9.86
17 Xndupall 9.82
18 Malrosapuram 9.62
19 Omalur 9-57
20 Koairipadu 9^7
21 Fiji 9.07
22 Laccadive Small 8.83
23 Godavery 8.82
2*f Gudlathum 8.77

General Mean 10.26
C.D, (P a 0.05) 1*68



Table 18. Ranking of the cultivars for copra 
content (tog)

Rank Ho. Cultivar Mean value

1 Philippines 2k6,k7
2 Java 236.26
3 Cochin China 23k,71
k Hew Guinea 231.98
5 Andaman Giant 189.26
6 Fiji 187.32
7 Andaman Ordinary 177.58
8 Pollachl 176.32
9 Basanda 172.93
10 Omalur 172.k5
11 Bombay 168,2k
12 Selom 116.59
13 Kalrosapuram 15k.50
1k Baboor I5k,k8
15 S. S.Apricot 153.95
16 S.S,Green 150.37
17 West Coast Tall Ik8,k5
18 Mysore 1k8.17
19 Laccadive Ordinary Ik6.k5
20 Indupali Ik6,k2
21 Gudlathum 137.87
22 Kodiripadu 137.36
23 Godavery 128.87
2k Laccadive Small 97.06

General Mean 166.92
C.D. (P =1 0.05) 38.10



Phenotypic and genotypic variances for this 
character wore 5*29 and 1.7^ reopsctlvely and with an 
environmental variance of 3*55> thereby suggesting 
high Influence of environment for tills character (Table 21).

Genetic divergence among the oultlvara

The twenty four Indigenous and exotic cultivars 
included In the study fell Into 6 clusters, each one

i

having different number of cultivars (Table 22). Clusters
1 and II comprised of six aultivaro each whereas dusters
III and IV wore equally having four each and the duster
V Included three and duster VI - only one, the same

obeing formed on the basis of D values furnished In 
Appendix IV.

The intra and Inter cluster and D values of 
the six dusters worked out, have been presented In 
Tables 23 and 2^ respectively. From the Table It oould 
be observed that the intra cluster vdues were the 
least within each aluster In comparison to inter cluster D2 
values .of that duster with other dusters.

The average intra cluster distances In the six 
dusters ranged from 0.00 (Cluster VI) to 5.90 (Cluster V). 
The other dusters possessing values In between the two 
extremes (Table £k).
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Table 19* Ranking of the cultivars for oil content
(in %)

Rank Ho. Cultivar toan value

1 Godavery 69.61
2 tolrosapuram 69*61
3 Pollachl 69*10
if Baboor 69*06
5 Gudiathua 68*93
6 Omalur 68.92
7 Selaza 68.83
e Basanda 68.70
9 Laccadive Ordinary 68*62
10 Mysore 68.1f0
11 Laccadive Small 68*37
12 West Coast Tall 68;19
13 Indupali 68.15
1*f Andaman Ordinary 68.00
15 Bombay 67.92
16 Kodirlpadu 67i 88
17 S*S,Green 67.82
18 Andaman Giant 67
19 Fiji 67*28
20 Philippines 66.98
21 Java 66*78
22 New Guinea 65.30
23 Cochin China 65.08
2*f S,s,Apricot 63.16

General Mean 67. £k
C.D. (P B 0*05) 2.36



Table 20. Abstract of Analysis of Variance for the different characters

SI.
No.

Kean square values F value for 
culti
vars

C.D.
Characters Cultivars 

(d.f.s 23)
Error 
(d.f.3 92) P s 0.05 P = 0.01

1 Girth, of the stem at 1 m from the 
ground level

305.78 56.68 5-39** 9.1*2 12.52

2 Number of leaves 26.30 10.21 2.58** if. 00 5.31
3 Humber of inflorescence 18.1*5 8.96 2.06** 3-A if. 97
h Humber of raciils per inflorescence 22.79 16.09 1.1*2 5.02 6.67
5 Number of female flouers per rachis 0.2** 0.10 2.39** 0.1*0 0.53
6 Number of female flowers In an 

inflorescence
222.86 93* 1*f 2.39** 12.07 16.05

7 Number of bunches In different stages 
of development

6.W 3*73 1 .71+* 2.1*2 3.21
8 Humber of nuts per bunch 21 .U-8 7*25 2.9&** 3.37 i*.i*8
9 Percentage of setting 116,29 90.12 1.29 11.88 15*78
10 Total yield of nut per year 2583.81 892.U2 2.90** 37.37 1*9.67
11 Weight of unhusked nut (In kg) 0.26 0.0** 6.26** 0.26 0.3̂
12 . Weight of husked nut (in kg) 0.13 0.01 10.88** 0.11* 0.18

13 Weight of meat per nut (In g) 220^1.88 2895.3* 7.61** 67.31 89.1*7
Ih Thickness of meat (in mm) 1*39 0.1*0 3.1*8** 0.79 1.05
1? Size of the embryo (in mm) If.66 1.81 2.57** 1.68 2.2l*
16 Copra content (In g) 6862.56 927.37 7.1*0** 38.10 50.63
17 Oil content (in 12.25 3.55 3.1*5** 2.36 3-13

* Significant at 5 per cent level
** Significant at 1 per cent level

CO
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Sable 21. Phenotypic, genotypic end environmental variance□ for the different characters

si.
No, Characters

Phenotypicvariance
(Vp)

Genotypic
variance

(Vg)
Environ
mental
variance
(Te)

1 Girth of the stem at 1 a 
from the ground level '

106.51 k9.82 56.69

2 Humber of leaves 13>3 3.22 10.21
3 Humber of inflorescence 10.86 1.90 8.96
k Humber of rachls per 

Inflorescence
17.k3 1.3k 16.09

5 Humber of female flowers 
per ruchis 0.13 0.03 0,10

6 Humber of female flowers in 
an inflorescence 119.09 5*Sk 93-15

7 Humber of bunches in different k.27 
stages of development 0.55 3.72

8 Humber of nuts per bunch 10.10 2.85 7.25
9 Percentage of setting 95.35 5.23 90.12
10 Total yield of nuts per year 1230.70 338.28 892.k2
11 Weight of unhusked nut (In kg) . 0.08 0.0k o.ck
12 Weight of husked nut (In kg) o.ck 0,02 0.02
13 Weight of meat per nut 

(In g)
672k. 6k 3629.31 2895.33

1k Thickneas of meat per nut 
(in mm) 0.60 0.20 o.ko

15 Size of the embryo (in mm) 2.38 0.57 Tl 81
16 Copra content (in g) 21lk.kl 1187.0k 927.37

17 Oil content (in %) 5.29 1,7k 3.S5
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Table 22. Details of cultivars constituting
different clusters

Cluster
Cultlvora Included Total

Ho.Humber Humber Hama

I i6
11
12

IndupaliWest Coast Tall
Godavery
Laccadive Ordinary
BombayĴ ysore

6

II
1
l|
23

Omalur
FijiHalrosapuram
Selam
PollachiBaboor

6

in 2
76
16

Kodiripadu
5.5,Apricot
5.5.Green 
Gudlathum

b

IV
1321
1920

Philippines
Java
Hev Guinea Cochin China

b

V 922
2b

Andaman Ordinary 
Andaman Giant 
Basanda 3

VI 10 Laccadive Small 1



Table 23* Average intra and Inter duster D2 values of 6 clusters of coconut
on the basis of 17 characters considered simultaneously

Cluster Ho. I n III IV V VI

I  7.^61 9M 7 13*0k9 35.025 33.klk 20.k5l

H 9.86k 17.512 35*395 39.66k 27. 03k

III 20.967 36.165 k3.192 32.788

17 22.693 38.826 68.k&-

V 3k.8o5 k7.085

VI 0.000

CJl 
t— 1



Table 2V. Average intra and inter cluster D values of 6 clusters of coeonut
on the basis of 17 characters considered simultaneously

Cluster No. I II III IV V VI

I . 2.731 3-079 3-612 ?*918 5.781 V .522

II 3-1V1 **.18? 5-3^9 6.293 . 5.200

III **-579 6.01V 6.572 5.726

IV h.7€k 6.231 8.27^

V ' 5*900 6.862

VI 0.000

CJlro
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Cluster VI vas found to shov the maximum 
average inter cluster distances with any other cluster 
and It vas found to be the cluster shoving maximum 
distance In 2 out of the total possible 5 combinations 
it could make* Cluster I showed the lowest average 
Inter duster distances (Tables 23 and 2*0.

Cluster means for the different characters 
Girth of the stem in cm at 1 a from the ground level

Maximum mean value for this character vas shown 
by duster V (92.07) and the minimum by cluster III 
(72.1*0) (Table 2?).

Number of leaves

Maximum number of leaves was seen in duster V 
(27:22) and the minimum number of leaves in cluster fl 
(23.56).

Number of inflorescence

The duster mean for this character ranged 
from 11.78 (cluster IV) to 1̂ .70 (cluster VI).

Number of rachis per inflorescence

The duster means for this character were found 
to be maximum in cluster II (30.93) and minimum in 
cluster VI (28.70).
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duator n  had the lowest (0.6?) and cluster 
VI the highest (1.18) moan values for the character.

Humber of female flowera In an Inflorescence

Cluster VI showed the largest mean value (33.50) 
end duster II showed the lowest (20.18).

Humbor of bunches In different stages of development

The cluster means-for this character was found 
to vary from 6.33 (cluster III) to 8,70 (cluster VI).

Humber of nuts per bunch

Maximum cluster mean for the character was seen 
in duster VI (13*00) and the minimum In duster III (̂ .̂ 3).

Percentage of setting

The maximum and minimum mean values for the 
character were shown by cluster VI (39.09) and cluster I 
(26.00) respectively.

Total yield of nuts uor year

The duster moans for this character were found 
to range from 72.20 nuts (duster III) to 1̂ 6.60 nuts 
(cluster VI).

Humber of female flowers par rachis



The lowest and highest mean values for the 
character were found to vary from 0.63 kg (cluster VI) 
to 1.1*0 kg (cluster IV).

Weight of husked nut fin ke)

Maximum moan weight of husked nut (0.87 kg) 
was shown by cluster IV and minimum (0*28 kg) by cluster VI.

Weight of meat nor nut (In g)

She lowest and highest mean values for this 
character vere shown by cluster VI (155*68 g) and cluster 
IV <**08.61 g) respectively.

Thickness of meat ( in  mm)

The mean value for this character was found to 
be maximum in cluster II (12.*f7) and minimum in cluster III 
(11.1*0 .

Slse of the embryo (In mm)

55'r

Weight of unhusked nut (in kg)

Cluster mean for size, of toe embryo was found 
to be maximum in cluster V (11-35) and a minimum in 
cluster VI (8.83).
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Conra content (In g)

The cluster means for this character of 
ultimate economic Importance ware found to range from 
97-06 g (cluster VI) to 237-36 g (cluster IV).

OH content (In %)

The lowest duster mean (66. Ch) for the 
character was shown by cluster, IV and the highest (68.80) 
In duster II.

The rahk totals for the various characters 
havo been presented In Table 26. From the Table It 
oould be observed that number of rachis per Inflorescence 
followed by number of female flowers In an Inflorescence 
was contributing to the maximum towards divergence, 
whereas weight of husked nut and weight of unhusked nut 
were having the lowest contribution to divergence.



Table 25- Cluster means for different characters

SI* Mean values of cluster number
Ho. uiBTaC u6rs

I II III IV V VI

1 Girth of the stem In cm at 1 m from the ground level 78.23 75.72 72.1*0 86.58 92.07 79.20
2 Humber of leaves A. 87 23.56 23.68 25-5^ 27.22 25A5
3 Humber of inflorescence 13.53 12.52 11.8 1 11 .7 8 13.13 15.70
b Humber of rachls per inflorescence 30.07 30.93 29.03 30.15 30.72 28.20

5 Humber of female flowers per rachls 0.81 0.6? 0. A 0.72 1.03 1 .1 8
6 Humber of female flowers in an 

inflorescence
2V .33 20.18 20.98 21.36 32.22 33-50

7 Humber of bunches in different stages 
of development 7.15 6.33 6.A 7.75 8.70

8 I&imber of nuts per bunch 5.A 6.17 !*.1*3 5.A 7>2 13.05
9 Percentage of sotting 26.00 29.96 27.12 27.20 27.17 39.09

10 Total yield of nuts per year 86.93 82.10 72.25 79-35 83.13 1**6.60
11 Weight of unhusked nut (in kg) 0.88 0.97 0.89 1A0 1.2** 0.63
12 Weight of husked nut (in kg) 0.1*6 0.52 0.1*7 0.37 0.60 0.28

13 Weight of meat per nut (in g) 2*8.12 283.V6 21*5. $* 1*08.61 302.22 155*68
ib Thickness of meat (in mm) 12.15 12.1*7 11. A 11.79 11.8 1 12.A
15 Size of the embryo (in mm) 10.22 10.12 9.65 10.66 11.35 8.83
16 Copra content (In g) 11*7.77 168.62 1¥*.89 237.36 179.92 97.06
17 Oil content (in %) 68.1*8 68.80 66.95 66.01* 67.92 68.37

07 
■%» I
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pTable 26. Hank total on the basis of D values of 
17 charactors of coconut cultivars

81.
No* Character Bonk Hank

total

1 Girth of the stem at 1 m'from 
the ground level

1*f 2098

2 Number of leaves 12 25^
3 Humber of inflorescence 6 2683
b Number of rachls per inflorescence 1 2988
5 Number of female flowers per rachis 9 2566

6 Number of female flowers in an 
inflorescence

2 2971

7 Number of bunches In different 
stages of development 7 2655

8 Number of nuts per bunch 11 25̂ 5
9 Percentage of setting 5 2689
10 Total yield of nuts per year 8 2595
11 Weight of unhusked nut (in kg) 16 1729
12 Weight of husked nut (In kg) 17 1701
13 Weight of meat per nut (in g) If 2696

1* Thickness of meat (in mm) ■15 1906
15 Size of the embryo (in mm) 13 2^39
16 Copra content (in g) 3 2890
17 OH content (in %) 10 2553
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DISCUS3I0H

Results of observations on seventeen economic 
characters recorded from 120 palms belonging to 
cultivars of coconut have been presented In the preceding 
chapter. It now remains to discuss the result as a 
whole so as to draw valid conclusions on the variability 
and genetic diversity among the cultivars of coconut.

Variability

Results of varietal evaluation have indicated 
that there exists a great amount of variability In the 
material for the expression of all the characters* When 
stem girth at 1 m from the ground level varied from
101.5 cm to 6?*8 cm, the ranges in the other traits 
like number of leaves were from 31-^5 to 21.̂ 5, number 
of inflorescence from 15.70 to 7*30, number of rachis 
per inflorescence - 38*85 to 26.75s number of female 
flowers per rachis - 1.59 to 0.52, number of female 
flower In an inflorescence - **9*15 to 16.10, number of 
bunches In different stages of development - 8,95 to 
M-.05, number of nuts per bunch - 13.05 to 3*65, percen
tage of setting,- 39*09 to 17***8, total nut yield per 
year - 1̂ 6.60 to M-3.̂ 0, weight of unhusked nut 1A6 kg
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to 0*63 kg, weight of husked nut - 0.92 leg to 0.̂ 1 kg, 
weight of meat per nut - ̂ 23*^ 6 to 155.68 g, thickness 
of meat - 12*9̂  ram to 10.61 mm, size of the embryo -
12.05 ram to 8.76 ram, copra content - 2̂ 6.7 S to 97-05 g 
and oil content 69.61 to 65.08 per cent respectively 
(Tables 2 to 19).

Among the seventeen characters for which the 2̂  
cultivars were evaluated in detail, the total phenotypic 
variance was found to be very high for weight of moat 
per nut, copra content and total nut yield per year. The 
total variances for these characters were found to very 
much exceed the general mean and also to exceed the maxi
mum value among the cultivars. Estimates of heritable 
(genetic) and non heritable (environmental) components of 
the total phenotypic variance have also shown that, except 
in case of weight of meat per nut and copra content, the 
environmental components were found to exceed the genetic 
components, thereby indicating the predominating influence 
of environment In the manifestation of such characters.
In the case of traits like wight of meat per nut and 
copra content, the genetic components of variance were 
found to exceed the environmental components, thereby 
suggesting that these traits were least affected by 
environment.
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Comparing the cultivars for the ten palm 
characteristics studied, the cultivar Andaman Giant 
vas found to top all others In stem girth at 1 m from 
the ground level, number of leaves and number of bunches 
In different stages of development* With regard to 
number of inflorescence, number of nuts per bunch, percen
tage of setting and total nut yield per year, the cultivar 
Laccadive Small vas found to be on top. When the cultivar 
Basanda occupied first position in respect of number of 
female flowers per raohis and also that per inflorescence, 
it vas cultivar Baboor which occupied first place in 
ease of number of rachis per inflorescence. In respect 
of the seven nut characters studied, the cultivar 
Philippines occupied first position in respect of weight 
of husked nut, weight of meat per nut and copra content.
When cultivar Java possessed the highest value In respect 
of the weight of unhusked nut, it vas cultivar Fiji for 
thickness of meat and Andaman Ordinary for embryo size, 
Godavery and Malrosapuram for oil content. These facts 
clearly indicated that wide spectrum of variability was 
present in the material. Hence choice of the 2V cultivars 
in the present study is fully justifiable.

It was also seen that different cultivars ware 
found to be ranking in different orders for the economically
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Important palm as wall as nut characteristics, thereby 
suggesting the possibility of selecting different 
cultivars as donors for effecting Improvement In the 
characteristics through planned hybridisation programme.

Genetic divergence among the cultivars

The main objective of the present investigation 
was to assess the genetic diversity among th© coconut 
cultivars and to group them Into clusters based on the 
genetic distance. On the basis of genetic distances 
computed with reference to 17 economic characters, the 2b 

cultivaT3 of coconut belonging to the Tell group could bo 
grouped into six clusters. The distribution of cultivars 
into various dusters showed no regularity. Cluster I 
and cluster II contained six cultivars, III and IV - four 
cultivars each, cluster V - three - and cluster VI - 
only one. Such irregular pattern of distribution has 
been reported by Mehndiratta and Singh (1971)? Bavappa 
et £l, (1973) in coconut and ChandrIka (1979) in cowpea. 
Twelve out of 2b cultivars were found to comprise just 
in two clusters in the present study.

It is interesting to note that the seven exotic 
cultivars included in the present Investigation (Fiji,



S. S. Apricot * S. S.Green, Philippines f Java, Kew Guinea 
and Cochin China) belonged to three different dusters 
(II, III and IV). Similarly the 17 indigenous 
cultivars studied in the present case were found to fall 
in five different clusters (I, II, III, V and VI).
Again the two cultivars, Laccadive Ordinary and Laccadive 
Small xtfere found to fall in two distinct clusters viz.,
I and VI, thereby indicating that cultivars of the same 
region could fall into different clusters. These findings 
are in agreement with the result of Ifehndiratta and 
Singh (1971), Chandrika (1979) and' Javaorakash et al.(198D.

2Results of D and D Values presented in Tables 
23 and 2b have indicated that the minimum genetic distance 
wa3 between cluster I and II and maximum between IV and 
VI. Re3t of the clusters were found to occupy inter
mediary positions as regard to their genetic distances 
with other clusters (Fig.1). Thus it is to be concluded' 
that clusters I and II are genetically dosser x&lle 
clusters IV and VI are wider.

pRank total3 of D values presented in Table 26 

gave interesting informations. Characters like number 
of female flower in an Inflorescence, copra content
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in g and weight of moat per nut in g have contributed 
maximum towards total divergence whereas traits like 
weight of husked nut in kg weight of unhusked nut in 
kgj thickness of meat in mm and girth of the stem at 1 m 
from the ground level have contributed to the minimum 
to total divergence.

A cluster diagram shoving all the six clusters 
and their inter cluster distances ha3 been furnished In 
Fig,1* This diagram gives an overall picture of the 
distribution of the varieties constituting different 
clusters.



_ 1 .  CLUSTER PIA.GRAM SU O ^I^G  THE DISTRIBUTION OF CLUSTERS.





SUMMARY

Genetic studies vere undertaken with 2̂  
cultivars of coconut maintained in the germplasm 
collection of the Regional Agricultural Research 
Station, Pillcode during 1981-82. It included on© 
hundred and twenty palms of the same age group repre
senting seven exotic and seventeen indigenous cultivars 
of the Iall group. The studies were mainly directed 
towards estimating the variability available in the 
collection, finding out the genetic distances among 
the cultivars and grouping them into clusters according

pto their genetic distances following the Mahalonobis »D 
statistic.

The important findings from the evaluation of 
the cultivars were the followingi-

1. The germplasm collection of coconut, 
maintained at the Regional Agricultural Research Station, 
Pillcode, was found to contain very high variability
for the seventeen characters studied.

2. The genetic component of variation was found 
to exceed the environmental component in the case of 
weight of meat per nut (in g) and copra content (In g)



among the seventeen characters studied. Environmental 
and genetic components were equal for weight of 
unhusked nut (in kg) and weight of husked nut (in kg). 
For all the other 13 characters studied, the environ
mental components exceeded the corresponding genetic 
components,

3. The cultivar Andaman Giant was identified 
as the one producing maximum values for number of leaves, 
girtfo at 1 a from the ground level and number of bunches 
in the crown among the 2^ cultivars studied,

U, The cultivar Laccadive Small topped In 
number of inflorescence, number of nut3 per bunch, 
percentage of setting and total yield of nuts per year.

5* The cultivar Baboor produced maximum number 
of rachls per inflorescence.

6. The cultivar Basanda produced maximum number 
of female flowers per rachis and also per inflorescence.

The cultivar Java ond heaviest unhusked 
nuts among the cultivars studied.

8. The cultivar Philippines possessed maximum 
values for weight of husked nut (in kg), weight of moat 
per nut (in g) and copra content (in g).
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9* Thickness of moat (in ms) was maximum In 
the cultlvar Fiji,

10. The cultivars Godavery and Î alrosapuram 
had the highest percentage of oil,

11. The 2** cultivars fell Into sis distinct 
clusters based on the genetic distances among thou,

12. The Intra cluster distance was maximum In 
duster V and minimum in duster VI#

13. The inter cluster distance was maximum . 
between cluster IV and VI and minimum between clusters 
I and II.

Cultivars of the same place of origin fell 
Into different clusters while those of diversified 
origin fell Into the some cluster.

15. Among the 17 characters studied, number of 
rachis per Inflorescence and number of female flowers 
In an Inflorescence contributed maximum and weights of 
hushed and unhushed nuts - minimum to total divergence.
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ABSTRACT

A study vas conducted at the Regional 
Agricultural Research Station, Pilicode and in the 
College of Horticulture, Vellanlkkora during 1981-02 
with the objectives of assessing the extent of 
variability present in the 2k cultivars of coconut 
maintained in the germplasm collection at Pilicode 
and to assess their genetic divergence using 
Mahalanobls* D2 statistic* AH the £k cultivars were 
planted during 192k-'25, and hence vere of the same 
age group and were receiving the same management 
practices* Observations on 17 economic characters vere 
recorded from 120 palms at the rate of ? palms per 
cultivar* Four observations at quarterly Intervals 
vere recorded during the 12 month period of study* The 
data vere subjected to relevant statistical analyses 
and the results vere interpreted.

The study revealed that the collection contained
very high amount of variability for all the 17 economic

/

characters. A major portion of the observed variability 
In all the characters except weights of unhusked and 
husked nuts, weight of meat per nut and copra content



was found to be environmental. Number of raohis 
per inflorescence and number of female flowers in 
an inflorescence contributed maximum and weights of 
husked and unhusked nuts - minimum to total divergence*

Based on the genetic distance worked out, the 
cultivars of coconut could be grouped into 3±x 

distinct clusters.
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