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THTRODUCTION

Coconut 1s one of the amporvant perermmlal cash
crops of the tropics. It is cultivated in about 7.5
million hectares in the world and is mostly confined to

South East Asian countrieas.

Among the coconut producing countries of the
world, India occupies third plece after Philippines and
Indonegia in both acreage and total ammual production
of nuts. A4s per the 1978-79 statlstics, Indla accounts
for 1.125 million hectares wnder coconut with an armuel
production of 6,122 million nuts. Among the vardous
Indlsn States, Keragla 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.% million muts.

During the last two decades or more integrated
efforts wore made both in the fleld of research gnd
development with a view to modernilsing coconut culture
and thereby increasing coconut:. production, However,
it 1s surprising to note that inspite of the best efforts
mede available, productivity of palms has not only
decreased, but there has been n steady decline in per
hectare yield in the cowuntry in general and in Kergla in



particuler. Not only per hectare productivity is low

but the per pelm production is the lowest in Kerala.
According to the latest estimate, the pélm productivity

in Kerala 4s only 33 nuts as against 41 nuts in Tamil Nadu,
LY nuts in Lekshadeep and 57 nuts in Karnateka. There

has been various reasons pointed out for the steady dacline
in productivity of coconut in the State. It is, therefore,
imperative that every attempt should be concentrated to
improve the prasent state of affairs.

Coconut 1s a cross pollinated crop in which
exploitation of hybrid vigour has been attempted, One of
the earlier attempts in thls dlrection appears to be that
of Patel (1937) wvho used palms from the two major groups
of coconut cultivars visz., I8ll and Dwarf ones in his
hybridigation programms, Thilis 1g perhaps based on the
assumption that palms belonging to the two groups will
genetlcally e more diverse than those belonging to one
and the same group, since 1t has been well accepted thet
maximum exploltation of hybrlid vigour is possible by
crogsing genstically distant parents. Right from that
time onwards suecessful hybrld combinstions have been
produced, both In T x D and also in D x T combinations,

The present thinklng among coconut breeders 1is
that there exlsts sufflclent amount of genetic variloblilit;

even within one group of coconut, gay Tall, and there



oxists great scope for selecticn even within the Tall
palms (Bavappa, 1973).

As a preliminary step in this direetion it is
desirable to investigate the nature and degree of
divergence in a popuiawion or paims of the Tall group,
aince information from such a study 1s useful for an
understanding of the course ofﬂevolution of that group
and glso for classifyling the population into sub unlis on
the basis of this diversity. OSuch studies utilizing
multivariate anelysis have been successfully completed
in geverasl groups of crops. Besideg its use in taxonomic
problems, such a study helps in closﬁing parents for
achieving specific breeding objectives. Now 1t is well
established that exploitation of hybrid vigour and success
in getting desirable segregonts in eny breeding programme
depends to a large measure on tha degree of genetic

divergence between the parents . ochosen,

With this back ground in view, the present study
was taken up wlth the following objectives.

1. To estimate the variability in the important
economic characters in the coconut germplasm aveilable

at the Reglanal Agricultural Résearch Staticn, Pilicode.

2. To estimate the genetic divergence among the
cultivars and to group them into clusters according to the
nagnitudes of genetic distances using Mahalonobils D@ statistlc.
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FEVIEW OF LITERATURE

Information aveilegble in literature on the
genetic divergence of cocomut seems to ba scanty.
However, a review incorporating the published work on
coconut 1s attempted here in order to give an overall
pilcture of the subject. Information availsble in other
related crops has alsc been drawn as and vhen the same
wag felt necessary to project the overall dimension of

the present toplc.

Origin and eclagsificaticn of eoconuf

The origin of coconui still continues to be a
subject of controversy. One .theory states that the
palm 13 believed to have originasted from the northern
end of Andes from where it was token to the Pacific
by pre~historic investigators (Purssglove, 1968). Based
on the second theory of origin, cocomut rmust have
originated on the coast of central Amerlca from vhere
the nuts might have been carried by the equitorial
ocean currents to the Pacific Islands. The third thoory,
vhich 1s the widely accopted one, assigns the origin
of the coconut to South Asia > Maleyesia or iIn the
Pacific from where it mlight have accldently reached
Amerdica.



Palmae one of the most anclent families of
anglooperms, comprises of a large group of pelms of
wvhich the specles recorded are distributed in 937 genera
(Blatter, 1926)., These include tho economlcally
lmportant genera like cotos belonging to the tribe
gocinane, one of the most irmportant genus from the

economic point of view.

One of the carly atiempts to classify the famlly
Palmae was by Martin in his bock MHistorila Naturazlls
Palmarurf® published in 1850. Later, various workers
have attempted to classify the pealmae famlly. Narayonan
end John (19%9) divided the varletles into five groups
viz., gpicata, typilca, nana, Javanics and gndrogena.
In the later references on coconut paim, two groups
viz., Tall and the Dwarf have been recognised based on
morphonlogicel characters.

Cook €1901) and Patel (1938) indicated that the
coconut varietles differed greatly in sizs, shape,
colour and quality of ths nut. Coock (1901) indicated
that few of the coconut had some varletal pecullarities
and verieties vere local at first =nd this differencia-
tion was probably favoured by lsolation in accordance
vith the general tendency smong the palms to forﬁ series
of simllar speciss of limited distribution, This hag



been referred to differently by research workers as
bjotypes, gdotzggg, straing, iypes, races, formg eote.
Many such varisties have been reported from the different
coconut growing countries of the world.

Haries (1982) classified the ccconut cultivars
in the world into Niu-Kafa end Niu-via types and pointed
out its utillty in identifying sultable parents for
hybrid production. Tall coconut found both on east and
wvest coast of Indla, Lekshadeep, Andamans and East and
West Africa are predominently Riu~-Kafa type. In Bouth-
East Asia generally Niu-via type 1s common. Kappadan of
India is somevhat related to Niu~via type.

Gengtics

Patel (1938) obzerved that nmumber of leaves
in the crown was positively and signlficantly correlated
to annuel yield of muts and negatively correlated to the
age at first flovering. Liyanage and Abeyawardena (1957)
presented the correlation between 14 characters within
and between parents and their bearing on seed selectlon
was discugsed. In adiition to the established criteria
for gelecting seced parents, it was desirable to select
palms gilving large and heavy nuts, about 4000 cc in
voluna that sprouted early and produced high perccentage
of tall vigorous seecdlings according to the same authors.
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Harland (1997) felt that the nature of genetic
variation vas of significantly importent for the trens-
mission of yleld of mother pglms to thelr progenies.
Satyabelan (1958) reported that among the introduced
cultivars of coconut planted in Pilicode during 1924+-25,
Laccadive Islands, Cochin China, New Guinea, Phillppines,
Andamanp, Java and Siam appeared to be desirable for
multiplication under conditions prevailing an the West
Coast of Kergla.

Charels (1959) reported that vigour of the
seedlings could be Judged at four leaf stage from the
girth at tho base of the shoot, size, spread and colour
of leaves, rapildity of grouwth and sturdinsss of the
seedlings, Ninan gt al. (195%) compared a few trees of
West Coast Tall and Philippines giving the same yleld
of muts ond indicated that the out turn of copra in the
latter was on an average 7 kg more than that In West Coast
Tall. Tnls indicated that copra content per nut might
be an important factor contributing to yleld differences

between varletles.

The inbreds of open pollinated progenies of six
cultlivars were compared with thoase of the parents at
Pilicode by Ratanum and Satyabalan (1964+). A few
cultivars wvere found to be promlsing under local
conditions in which Cochin China, Philippines and



New Guilneg came up first in mean copra out turn

rather than 8.8.Green snd Flji. According to Liyanage
(1966) thero was no corrclation between nut characters
and breeding value. Leaf production of the young palms
vithin a femily, during the first 40 months of their
growth was correlated wvith breseding velue of parents
(Liyenage, 1967).

Nambiar gt gl. (1970) reported high heritability
in characters like total mumber of feméle flowers
producted, number and percentage of femgle flovers get
and recommended that large mmber of spikes with one
or tuo female flowers would help In reducing the insta-
bility in yield,

Anelyois of crosses betwsen six yield groups
inyolving 540 palms drawn from 108 parents revealed the
existance of subgtantial additive genetdce variation for
characters influencing yleld (ﬁambiar end Nembiar, 1970).
The genergl comblining ébility of palms yielding over
100 nuts per year was high for number of bunches, female
flovers and for yleld, but limited for percentage of
fruit set. Progenles from crosses with clite pollen
vare puperior in all the characters selected to those

from open pollinated or inbred crosses.

The oll content of copra varled more between

varieties than between different environments according

GO



to Romney (1972). The differences botween Jamaica
Tall and Malayan Dwarf might necessitate grading on
the basis of oil content,

Satyabalan et gl (1972) conducted studies on
yield variations in high, me&ium and low ylelders of
Weat Coast Tell variety underplanted in =n existing
coconut garden and ralsed undex average management
conditiona. They found that palms attained thelr bearing
atage vhen they were 21 to 30 years old and that the
paximum stobilised yleld was obtained in the 28th year,
The helght of the palnm and the number of functional
leaves in the crown werc significantly correleted with
yield,

Thampan snd Penkajakshan (1973) stated that
copra content per nut had higher heritability value of
0,99 as agalnst 0.18 for numﬁar of mats. They, there-
fore, suggested that the criterion for sclection of
motimer palms might be shiifted to total output of oopra
per year per paim. The stendard should be on annual
production of no't'. less then 195 kg of copra per palm,
It was suggested that in case of Wost Coast Tall, 32
poxr cent of the weight of husked rut might be taken asg
tha weight of copra.

Karman and Nambilar (1974+) after g detalled study
of six tall types crossed with Gangabondam reported that



Laccadlve Ordinary x Gangabondam was superior to all
other hybrids in respect of annual leaf production,
gsetting percentage, annual yleld of nuts and copra

content,
Genetic diversity

The importance of genetlc diversity in selection
of parezits for hybridization has been stressed by many
workers. Singh and Gupta (1968) working in upland cotton
stated that the progenies derived from a set of diverse
croasses exhibited a broad spectrum of variabllity. They
emphasised the importance of genetlc diversity of
parents in hybrid breeding programme, According to then,
the more diverse the parents were, vithin a reasonable
range, the more would be the chance of improving the
character in question.

Multivariate analysis by means of Haialanobis' p?
gtatistic was found to be a powerful tocl in the hands
of plant brecders for quantifying the degree of divergence
betuween biological populations, to understand the trend
on evolutionary pattern, to assess the relative contri.
bution of different characters towards total divergance
and the associations between genetic divergence and

geographic divergence,

Generally ecogeographic diversity has been con-
sldered as sn index of genetic variability in crop plants,



Howover, this may not be true for eovery cass as many
vorkers have postulated that geographic diversity need
not necessarily be related to genetic diversity.
Varieties from wildely ssparated locazlities are usually
included in hybridization programmes presumlng genctic
diversity and greater likelihood of yilelding better
segregants., The validity of the presumption depends
upon tne asscclation betueen geographic diversity and
genetic diversity (Singh and Bain, 1968). Results of
8ingh and Srivastava (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 (Marthy gt al., 1969,
Arunachalem snd Ram, 1967, S8ingh and Bain, 1968, Gupta
and Singh, 1970, Upadhay and Murthy, 1970). The workers
observed that many varleties forming one group were
geographically dlverse, whille varieties obtained from

the sams region were genctically diverse.

Literature avallable on this subject in cocorut
is meagre. The only reported study of genetic divergence
uging Mohalanobis! p? statistieg in coconut (Qocog
nrucifera L.) 13 that of Baveppa et gl. (1973) who studied
the genetic divergence in nino F, familles of West Coast
Tall x Dwarf Green Coconut hybrids for 13 vegetative and
productive charactera. Bulk F1 populations of the same

cross as well as open pollingted progenies of West Coagst
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Tall were also studled., It was suggoested that proper
cholce among Tall and Dwarf varieties of coconut would
be helpful for the efficient exploltation of the hybrids.
Thoy found that individual cross combinations of West
Coast Tall x Duarf green differed significently for
all the 13 characters studled and the ¢ cross combina~
tions could be grouped into 4 clusters deponding on the
simdlarities of their D? values, Their study revealed
that phénotypic uniform.ty could involve considerable
genetic divefsity and the proper choice of palms even
among Tall =nd Duarf variletles of coconut might be
necessary for the efficient exploitation of hybrids,

| Bavappa (197%) wvhile studying the yield components
in a germplasn collection of Arecanut, observed that
there was significant veriation bstween the different.
cultivars and scotypes of A. catechu and A. trigndra
for varlous characiers. Goorge (1976) also studied the
genetic diversity in arecanut and grouped it into eight

clusters.
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MATERIALS QD METHODS

The studies reported herein were undertaken
at the Regianal Agricultural Research Station, Pllicode
and in the Department of Agricultural Botany, Cecllege
of Horticulture, Vellanikkers during the years 1981-82
wilth the objective of assessing the genetic diversity
of coconut cultdivars so as to group them based on their

genetic distance.

A, Materisls

One hundred and twenty palms belonging to
tuenty four cultlvars of exotlec and indigenocus origin
of the Tall group, representing the wide apectrum of
variability, maintalned in the varletal collection of
the Regional Agricultural Resesrch 8tation, Pilicode, ware
earmaxked for the study., 411 the selected palms
belonged to 1924125 plentation and hence were of 57
yeara old. They have all been receiving uniform
maﬁagement‘practices as suggested in the Package of
Practices for coconut., Detaila of the palms sslected
are given in Tablo 1.
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Table 1. Particulars of the palms selectad
8l. MName of the Block Serial No,of pslms Origin
No. cultivar selected (Exotic or
Indigenous)
1  Omalur H 1,243, 5 9 Indigenous
2 Kodiripedu H 23, 25, 26, 29, 30 Indigenous
3 Indupeli H 33, 36, 38, 39, #1 Indigenous
%  Godavery H 43, W, 45, ko, 59 Indigenous
5 Fij1i R 70, 79, 87, 88, 89 Exotic
6 S.8.Green H 108,109,122,126,133 Exotic
7 S.B.Apricot H 118,119,123,132,Fa101 Exotic
8 Laceadive Ordinary H 151,152,153,155, 156 Indigenous
9  Andaman Ordinary I 159,160, 161,162,216 Indigenoug
10 Leccadive Small H  180,181,190,171,193  Indigenous
11  Bombay B 205,206,207,209,210  Indigenous
12  lMysore H  202,218,219,220,221  Indigenous
13  Pnilippines H . 225,23%,235,238,242  Bxotic
%  West Gonst Tall H  99,128,140,150,172 Indigenous
15  Malrosapuram G 1,2,% 95,8 Indigenous
16  Gudiathum G 13, 16, 17, 18, 19 Indigenous
17 Selam G 43, ¥, 49, 50, 51 Indigenous
18 Poliaschi G °4, 55, 57, 58, 60 Indigenous
19 HNew Guinea J 1y 25 3y 4y 7 Exotic
20 Cochin China J 10, 13, 1, 20, 21 Exotic
21 Java J 39, 42, 44, 48, k9 Exotie
22 Andaman Gisnt J 35, 36, 37, 38, H,165 Indigenous
23 Bghoor K 13, 15, 55, &4, 6% Indigenous
2+ Basanda K 81, 86, 87, 89, 99 Indigenous




|
o

B. Mathods

Observations on the fcllowing scventeen
characters were recorded from all the hundred snd twenty
palms during the twelve month period of study 1.e. from
May 1981 to April 1982. A toteal of four ohservations was
taken at quarterly intervels, as detalled belows

1. Girth of the gtem in em gt 1 m from the groung jevel

The clrcumfrance of each palm selected was
measured in ¢m abt 1 m above the ground level using a

measuring tape. Means were then vorked out.

2, Number of Joaves

The total number of fully opened leaves present
on the crown was counted discarding dried and unopened

ones, The mean was then calculated.

3+ Bumber of inflorescence

Total number of inflorescence present on the
erown, both opened and unopened; was counted and means

arrived at,

%, Number of rachis per inflorescence

The number of rachis present within an inflores-
cence was counted from ten inflorescence at a time and

means arrived at.



9. Nurber of female flowerg per rachis

Number of female flowers per rachis was calcu-
lated by dividing the total number of female flowsrs
produced in an inflorescence by the number of rachis

prosent.

6. Humber of femnle flowers in pn Inflorescence

The total number of female flowers in an inflo-
rescence was recorded by counting the total number of
gearg present in a matured bunch as well as the number

of developed nuts. The mean was then calculated.

7. Bumber of bunches in different stages of development

The total number of bunches in the erown at
different stages of maturity wvas cowunted from g1l the
palms and mean c¢alculated.

8. Humber of nuts per bunch

RHumber of nuts in a matured bunch was counted
and recorded, the maturity being judged by the standard
Tipening colour of the nuts.

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 as

percentage.

—

o3
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10. Total yield of nuts per vear

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

arrivaed at.

11. Heimnt of unhusked nut (In ka)

Three muts at random from each of the salecied

Palm were welghed in a balance and the mean calculagted.

12. Heipht of husked nut (in ke)

The three nuts used in the gbove observation

were dehusked and their welght recorded and mean arrived at.

13+ UYelght 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 muts of

the above observation and mean arrived at.

4. Thickness of meat per mut_(in nm)

Thickness of meat was measured from each opened

nut by using a steel tape at four different places and

1ts mean value was recorded,



15. 81ze of the embryvo(in rm

This was recorded by measuring the diamster
of thet coconut eye where embryo was located by using

a neasuring tape and the mean was calculated.

16, Copra_content (in g)

Oven dried copra extracted from each of the
three nuts per palm was weighed and recorded in g. The

mean value was then calculated.

17. 011 content (in ¢

The percentage of oil in the copra of each hut
was estimated by Cold Percolation Method of Bhandari (197%).

C. Staptigtical anajysis

The analyses of the data were done in a lMlcro
2200 Computor of the Department of Statistics, College
of Horticuliure, Vellanlkkara end also in T D € 316 (ECIL)
Computor at the Computor Cenire, Kerela University,
Trivandrum, The data on all the 17 characters recorded,
vere subjected to statistical analysis for the estimation
of varlances and genetic divergence using Mahalanobis'De
statistic,.

The calculation of Mshalenobis' D2 and the
grouping of the varieties into clusters were done
following Tocher's method (Rao, 1952).
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RESULIS

Results of obgervations recorded from one
hundred and twenty paims belonging‘to tuanty four
cultivars of coconut on seventeen economically important

characters are presented in the foregoing pages.

Data shouing the range of varilability for the
gseventeen different characters among the twenty four
coconut cultivars are presented in Table 2. Rankings of
the cultivars for the different characters studled are
glven In Tebles 3 to 19. In Table 20, an abstract of
analysigs of variance for different charscters is furnished.
The phenotyple, genotypic and environmentsl varlanceg
for the different characters are glven in Table 21, Table
22 gives the detalls of cultivars constituting different
clusters. Tables 23 and 2% revesl the average intra and
inter cluster DZ and D values fespectivelj of the six
clusters on the basls of the 17 characters conslderaed
simiitaneously. In Table 25, cluster means for different
characters are presented. Rank totals on the basils of
D? values of 17 characters are furnished in Table 26.

Mean values of the 17 characters of twenty four
coconut cultlvars are presented in Appendix I. A4ppendix IIX

shows the error variance covarlence matdix of seventeen
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characters for the twenty four coconut cultivars.
Uncorrelated mean values of twenty four cultivars are
prosented in Appendix’III snd in Appendix IV, p?

valuas consldering all the seventeen characters simul-
taneously are furnished. In the clustor dlagram gilven
in Fig.1, all tho six varletal clusters vith the genetic

distances among them arTe marked.
Generyl veriabilit

Results of observations on the 2% cultivars
of coconult presented in Table 2 revegl the presence of
high amount of varlablility in the material. The reosults
further indlcate that the maximum values of the seventeen
cheracteristics have been exhibited by nine cultivars
.and the minimm by nine others of the 24 studied, There
exlsts a wide gap between the maximm and minimm values
with respect to each of the seventeen traits.

Results of dotailed observations are presented

charactervige below:

Girth of the stem in cm at 1 m from the ground level

The mean value for girth of the stem at 1 n
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 veriability for different charscters among the &4 cocorut cultivars

Range and the cultivars showing the maximum and
ninimum values

I‘%‘ Characters
y Maxi- Mini~
mum Cultivar nun Cultivar
velug yalug
1 Girth of the stem in cn at 1 m from 101.50 Andaman Giant 67.80 S.S.Apricot
the grownd lovel .
2 Iumber of leaves 31.45 Andeman Glant 21.45 Selam
3 Humber of inflorescence 15.70 La¢cadive Small 7.30 Cochin China
L Humber of rachis per inflorescencs 33.85 Baboor 26,75 S.S.Apricot
5 IMumber of female flowars per rachis 1.59 Basanda 0.52 Java
6 TFumber of female fiowers in am %9.15 Basanda 16,10 Pollachi
Inflorescence
7 THumber of bunches in different atages 8.95 Andaman Giant k.05 S8.S.Apricot
of devalopment
8 INumber of puts per bunch 13.05 laccadive Small 3.65 S.S.japricot
9 Poercentage of setting 39,09 ° Lsccadive Small 17.48 Andeman Ordinary
10 Total yield of muts per year 1%46.60 Laccadive Small 43.4h0 S.S.Apricot
11 UHeight of unhusked nut (in kg) 1.6 Java 0.63 lLaccadive Small
12 Welght of husked mut (in kg) 0.92 Philippines O.41 Godavery
13 Ueight of meat per nut (in g) 2341 FPhilippines 155.68 Lacecadive Small
%  Thickness of meat (in rm) 2.9+ Fiji 10,61 S.S.aApricot
15 Size of the embryo (in mn) 12.05 Andaman Ordinary 8,76 Gudiathum
16 Copra conbent (in g) 2%6.47 Pnilippines 97,05 Laccadive Small
17 011 content (in %) 69.61 Godavery 65.08 Cochin China

L

1¢



Table 3. Ranking of the cultivars for girth of
tho stem in cm at 1 m from the. ground

level

Rault Ho. Cul tivar Maen valus
1 Andaman Giant 101.50
2 Andaman Ordinary . 90,90
3 Now Guinea 89. 71
L Java 89,70
5 Cochin China 85.60
6 Bombay 85.00
7 Basanda 83.80
8 Fhilippines 81.30
9 Fijd 80,20
10 Laccadive Smgll 79.20
11 Indupaldd 79.00
12 Malrosapuram 78.70
13 West Coast Tell 768,40
118 todavery 77+90
15 udiathum 77.20
16 Mysore 76.20
17 Omalur 76.00
18 Kodiripadu 76.00
19 Baboor 75.80
20 Selam 75.30
21 Laccadive Ordinary 72.90
22 S.5.Green 68.60
23 Pollachi 68,30
P S.8.ApTicot 67.80

General Mean 79.79

C.D. (P = 0.,05) 9.42
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of 79.79 cm, Andaman Glant recorded the maximm
girth (101.50 cn) whereas S.S.Apricot showed the mini-~
mum girth (67.80 om). The differenceg among the
cultivars were highly significent (Tables 3 and 20).

The estimated phenotyplc veriance (Vp) for
this character was 106.51 which could be apporti%ed
Into genotypic variance (Vg) and environmental variance
(Ve) as 49.82 and 56.69 respectively, indicating marked
influence of environmentsl effect on the characters
(Table 21).

Bumber of Jleaves

The general mean for this character was 24.77
vith a range from 21.45 to 31.45 in the cultivars studied.
Arong this, Andeman Glant recorded meximum number of
leaves on the crown (31.49), vhile Selam showed the
minimm number of leavés (21.45). Significant difference
vas observed for thils character among the cultivars
studied.(Tables 4 and 20).

Phenotypic variance (Vp), genotyplec variance
(Vg) and environmental variance (Ve) for this cahasvacter
among the cultivars were estimated to be 13.14+3, 3.22 and
10,21 rospectively, suggesting the predominating influence
of enviromment in the expression of this character
(Table 21).



Table 4, Ranking of theo cultivars for number of

leaves

Renk No, cultiver Mean velue
1 Andaman Gilent 3149
2 Basanda 27+ 75
3 New Guinea 26.69
Y Mysore 26,59
5 Cochin Ching 26,140
6 Baboor 26.03
7 8.8,Green 26,00
8 Laccadive Ordinary 25.85
9 Bombay 25,60

10 Lzccedive Small 25.49
11 Fijl 25.20
12 Philippines .90
13 tlest Coast Tall 24,85
M Omalur 24,70
15 S.8.Apricot 24 b5
16 Java 24,20
17 Godavery 23.79
18 Kodiripadu 22,65
19 Indupali 22.60
20 Andanan Ordinary 22.45
21 Pollachl 22:10
22 Mzl rogapuram 2190
23 Gudiathum 21,60
2% Selan 21.45

General Mean 2%.77

C.De (P = 0.,05) k,00
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Numb 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 genersl mean of 12.7%. Differcnces among
the cultivars for this character wore found to he
significant even at one per cent level (Tables 5 and 20).

The phenotyple, genotypic and environmeqtal
variances for this.characters were 10.86, 1.90 end 8.96
rospectively, thereby showing that environmenﬁ played a
vital role in the expfession of this characters (Table 21).

Number of rachis per inflorescence

The range of variability for this character
was from 26.75 (S8.S.Apricot) to 33.85 (Baboor) with a
genergl mean of 30.15. The differences for this character
were not found to be significent (Tables 6 and 20).

The genetic companent of the total variance
for the character was low compared to environmental
component, (Vp = 17.43, Vg = 1.3+ and Ve = 16,09) thoreby
showing that environmental influence played a major part
to the differences found among the cultivars for this
character (Table 21),

i



" Table 5,

Ranking of the cultivars for number of

inflorescence
Ranlk No, Cultiver Voan valua
1 Laccadive Small 15.70
2 Philippines 1555
3 Andawan Glant 15.10
() Boubay 11"- 95
5 Yest Coast Tall 1%.80
6 Mysore .75
7 Fijl 1%.60
8 Andongn Ordinary 1310
9 Selam 13.10
10 Babgoyx 13.00
11 Laceadive Ordinary 12,99
12 S.8.CGroen 12.65
1 3 Java 1 2."*0
1t 8.8.,Apricot 12.30
15 Omplur 11,95
16 Gadavery 11.95
17 lloy Guinea 11.85
18 Indupall 1M.75
19 Kodiripadu 11.70
20 Malrosapuran 11.45
21 Basanda 11.20
22 Polliachi 11.00
23 Gudliathum 10.60
24 Coghin Ching 7430
General Mean 12

C.D. (P = 0005)

307’4‘

(4N

L gé



Table 6, Ranking of the cultivars for number of

rachis per infloregcence

Rank Ho. Cultivayr Mean volue
1 Baboor 33, 85
2 S.S.07een 33.65
3 Fiji 32,90
b Andaman Giont 32.3%
5 Lacecadive Ordinary 32.05
6 Cochin China 32.05
7 Basanda 31.60
8 Java 31629
9 Bormbay 31.10

10 Mysore 30,99
11 Selam 30.75
12 Malrosapuram 30.%0
13 Godavery 30.1%5
y L Nevw Guinea 30,00
1% West Coast Tall 2%.10
16 Pollachi 28.9%
17 Gudiathum 28,80
18 Omaluyr 28,75
19 Laccadive Small 28,70
20 indemgn Ordinary 28.20
21 Philippines 27.30
22 Indupall 27.05
23 KodGiripadu 26,90
2l S.8.Apricot 26.75

Ganeral Maan
CeDe {P = 0.05)

30.15
5402
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Number of femglg flowers per rachilsg

The variation for this charactsr ranged from
0.52 to 1.59 with o general mean of 0.78. Cultivar
Basanda sghowed the maximum and Java the minimum values
(Table 7). The varietal differences were found to be
slgnificant (Table 20).

The genetic component of the total variance for -
this character was found to be low (Vp = 0,13, Vg = 0.03,
Vo = 0.10), thereby indicating the predominating influence
of environment for this character (Table 21).

Humber of female flowers in pn inflorescence

Anong the cultivers studied, Basanda ranked
first (49.15) and Pollechi~last {16,10) with a genergl
mean 23.60. Tae differences between the cultivars wers
highly significant (Tables 8 and 20).

The genotyple variance was found to be low
(25.9%) vhen compared to the environmental variance
(93.15) constituting the total phenotypic varlance (119.09)
thereby suggesting that environment played a major role
in the expression of this trait (Table 21).

Bumbexr of buncheg in differsnt stases of development

Thls character was found to vary =mmong the



Table 7, Ranking of the cultivars for number of
femgle flowers per rachils
Rank No, Cultivar Mpan value
1 Basanda 1.59
e Laccadive Small 1.19
3 Kodiripadu 0,91
L West Coast Tall 0.87
5 New Guinea 0.87
6 Godavery 0.86
7 Mysore 0.83
8 Philippines 0.82
9 Bonbay 0,81
10 Andaman Ordinary 0.81
11 Indupali 0.75
12 8.S.Green 0.74%
13 Fiji 0.72
1 Laccadive Ordinary 0.71
15 Selam 0.70
16 S.5.Apricot 0.69
17 Omzlur 0.69
18 Andaman Glent 0.68
19 Malrosapuramn 0.67
20 Cochin China 0.67
21 Gudiathunm 0.61
22 Baboor 0.56
23 Pollachl 0.5%
& Java 0.52
General Mean 0.78

C.D. (P = 0.05) O.l-I-O
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Table 8, Ranking of the cultivars for number of
female flovers in an inflorescence
Renk No, Cultiver Mean value

1 Basanda L9,15

2 Laccadlve Small 33.50

3 Godpvery 26,90
b New Guinea 25.80
5 Andaman Ordinary 25.65

6 Mysore 25460

7 8.S.Green 25435

8 Vest Coast Tall 25.20

9 Bombay 25.10
10 F1ji 2,10
11 Lgccadlive Ordinary 23,00
12 Kodiripadu 2240
13 Andanmen Glant 21.8%
™% Philippines 21.80
15 Selam '21.50
16 Cochin Ching 21.4+0
17 Onaiur 20,20
18 Malrosapuran 20.15
19 Indupeli 20.15
20 Baboor 19.05
21 S.8.Apricot 18.99
22 Gudiathum 17.60
23 Java 16.45
o8 Pollachi 16.10

Generadl Hean 23.60
CsDe (P = 0.05) 12,07
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cultivars studied, from 8.95 (Andaman Giant) to 4,05
(Cochin China) with a genersl mean of 7.16, and the
varietal differences for this character were significent
(Tables 9 and 20).

The character was found to be highly influenced
by environmental condlitions as indicated by the values
of Vb = %.27, Vg = 0.55 and Ve = 3.72 respectively
{Table 21).

Number of nuts per bungh

This is a character vhich directly infiluences
the yield of a palm. The mean number of muts per bunch
was found to vary from 3.6% to 13.05 with a genersl mean
of 6,3%. The highest mean value was recorded (13.05)
by the cuitivar Laccadive Small end lowest (3.65) by
8.8.Apricot. The differences among the cultivars were
highly significsnt (Tables 10 and 20).

Here also the environment influence was seen to
be more to total variabllity as suggeated by the values
Vp = 10,10, Vg = 2,85 and Ve = 7.25 (Table 21).

Percentage of satilng

The mean values of the character were found

to vary much among the cultilvars studicd. The highest



Table 9. Ranking of the cultivars for number of

bunches in different stages of
development

Rank Ho.. Cultivar ¥oan value
1 Andaman CGlant 8,95
2 West Coast Tall 8.75
3 Laceadive Small 8.70
b Fiji 8.65
5 Philippines 8.39
6 Borbay 8.05
7 Hew Gulinea 7.80
8 Mysore 735
o S.8.Gr0en 7430

10 Jndaman Ordinary 7.25
1" Omglur 7.20
12 Baboor 7.20
13 Laccadive Ordinary 7.10
1% Basanda 7.09
15 Selem 7.00
16 Godavery 6.90
17 Malrosapuram 6.75
18 Java 6.75
19 SSJApricot 6.69
20 Indupali 6.50
21 Kodiripadu 6.15
22 Pollachi 6.10
23 Gudiathum 5.20
2k Cochin China %.05
1General. Mean 7016
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Table 10. Ranking of the cultivars for nurber
of nuts per hunch
Rank Xo. Cultivar Vean velue
1 laccadive 8mall 13.05
2 Basanda 11.60
3 Hew Guinea 730
4 Fiji | 7.25
5 Godavery 7405
6 Laccadive Ordinary 6.80
7 Baboor 6.75
8 Wost Coast Tall 6.55
9 Andaman Giant 6.45
10 S.5.Green 6435
1 Omalur 6.09
12 Malrosapuran 5.89
13 Kodiripadu 5.75
™ Gudlathun '5.60
19 Selam 5455
16 Pollachl 595
17 Bombay 550
18 Cochin China 5.0
19 Java R
20 Indupall Y19
21 Philippines k.85
22 ' Mysorae ‘4,60
23 Andaman Ordinary %,20
2k S.8.4pricot 365
Genersl Mean 6e34

C.De (P = 0.05) 3:37




setting percentage was recorded by Laccadlve Small
(39.09) and lowest by Andaman Ordinary (17.48) with a
general mean of 28,08. The differences among the
cultivars were not significant (Tebles 11 and 20).

The major part of variation for this character
wag found to be environmental, (Vp = 95.35, Vg = 5.23,
Ve = 90.12) (Table 21).

Total vield of nutsper vear

The differences for this ultimate economic
character were found te vary widely among the cultivars
studied with = range of variation from 146,60 nuts
(Laccadive Small) to 43.140 nuts (8.5.Apricot) with a
genergl mean of 83.52. The variletal differences were
highly significant (Tables 12 and 20).

Major part of verintion for this character was
found to be due to environment though genetic component

was also found to contribute to some extent. Thig has

3¢

been indicated by the values of Vp = 1230.70, Vg = 338,28

and Ve = 892.""2 (Table 21 )o

Wejght of unhugked nut (in kg)

The mean weight of the unhusked nut among the
cultivars was found to be varliable ranging from 0,63 kg



Table 11. Rarking of the cultivars for percentage
of setting
Rank No. Cultivar Moan value
1 Laccadive Small 39,09
2 Basanda 330?8
3 Pollachi 33.60
b Baboor 33.40
5 Malrosapuram 32.06
6 Gudiathun 31.91
7 Java 30.96
8 Andeman Glent 30.25
9 Laccadive Ordinary 29.5%
10 tieat Coast Tall 29,06
11 Hew Guinca 28.89
12 ' Godavery 28,69
13 Fiil 28,56
14 5¢S.Gro0on 277
15 Omalur 26.59
16 Kodiripadu 26,43
17 Selam 25.5%
18 Indupalil 2,87
19 Cochin China 24, 80
20 Bombay 24.25
21 Philippines 24,13
22 S.8.Apricot 22,38
23 Mysore 19.91
2k Andaman Ordinary 17.48

General Yean 28.08

C.D. (P = 0.05)




Table 12. Ranking of the cultivara for total
yield of nuts per year
Rank Yo, Cultivar Yoan value
1 Laccadive Small 146,60
2 Baganda 123.20
3 Kew Guinea 110.00
Y Godavery 102, 80
5 Baboor 101.20
6 FiJji 9+, 80
7 Gudiathum 93.80
8 Laccadive Ordinary 92,00
9 West Coast Tall 89.40
10 Bombay &.20
11 Cochin Ching 8+.00
12 Andaman Giant 80,40
13 8.8.Green 78,20
14 Indupall 77.60
15 Omalur 27 40
16 Mysore 75 .60
17 Malrosapuran 75 0
18 Kodiripadu 73.60
19 Polliachl 73.20
20 Selan 70.60
21 Java & .60
22 Philippines 58.80
23 Andaman Ordinary 45,80
24 S.S.Apricot 4340
General Mean 83.52
C.De (P = 0.,05)  37.37




(Laccadive Small) to 1.47 kg (Java) with a general
mean of 1.02. The 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 = 0,08, Vg = 0.04% and Ve = 0.0% (Table 21).

Height of husked nut {(in kg)

The cultivars were found to vary widely for
this character. The maximmw value of 0.92 kg was recorded
by Philippines and the minimum of 0.28 by Laccedive Small.
The general mean for this character was seen to be 0.55.
The differcnces for this character were highly significant
also (Tables 1l and 20).

The total phenotypic variance for this character
vas seen to be equally shared by both environmental and
genotypic components as indicated by the values of
Vp = 0.04, Vg = 0.02 and Ve = 0.02 (Table 21),

Yeleht of meat per mut

Welght of meat per nut among the cultivars
studled was found to vary widely. The maximum amount
of mesat was noted in Philippines (423.141 g) and ths



Table 13. Ranking of the cultivars for wveight
of wnhusked nut (in kg)

Rank No. Cultivar lean vulue
1 Java 1.47
2 New Guinea 1.43
3 Philippines 1,40
h Andaman Ordinary 1.36
5 Cochin Ching 1.30

6 Andaman Giant 1.26
7 Basanda 1.11
8 Pollachi 1.10
9 Baboor 1.09

10 Selan 0.96
11 Bombay 0. %4
12 Indupali 0.%%
L S.8.4pricot 0,92
19 Fiji 0.92
16 S.8.Green 0.92
17 Laccadive Ordinary 0.90
18 Mysore 0.90
19 Kodiripadu 0,88
20 Malrosapuran 0.86
21 West Coast Tall 0.

22 Gudiathunm 0.82

23 Godavery 0.79

24 Laccadive Small 0463

General Mean 1.02

G.D. (P = 0.05) 0.26




Table 1, Ranking of the cultivars for weight of
husked nut (in kg)

Rank No, Cultivar ¥ean value
1 Philippines 0.92 |
2 Java 0.87
3 New Guinea 0.86
4 Cochin China 0.82
5 Andzman Giant 0.6%
6 Andaman Ordinary 0.61
7 Bagsanda 0.56
8 Pollachl 0.95
9 Baboor 0.59

10 Bombay 0.5%
11 S.S. Apricot 0.53
12 F1j1 0.53
13 Selaw 0.52
1 Omalur 0491
15 S5.5.Creen 0.51
16 Mysore 0.6
17 Indupell 0.45%
18 Laccadive Ordinary 0.45
19 West Coast Tall R
20 Malrosapuren 0okl |
21 Kodiripadu 0.k2 |
22 Gudiathum- 0.42 .
23 Godavery 0
el Laccadive Small 0.28
General Mean 0.59

C.D. (P = 0,05) 0.1k
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minimim in Laccadive Small (155.68 g) with a goneral
mean of 286.22 g, The differences seen among cultivars
wore found to be highly significant (Tables 15 and 20).

The genetic component for this character wvas
found to be high comparatively as compared to the environ-
mental component. This has beosn indicated by the values
of Vp = 6724%.6%, Vg = 3829.31 and Ve = 2895.93(Table 21).

Thicknegs of meat

‘The variabllity for thickness of meat among
the 2% cultivars atudied ranged from 10.61 mm (S.S.Apricot)
to 12.%% mm (Fijl), with a general mean of 11.96 mm.
The difforences among the cultivars for this character
vore found to be significent (Tables 16 and 20).

The character was seen to be subjected to high
influence, The total phenotyplc variance Vp was found
to be 0.60 with the environmental component Ve being 0.40
genetic component, Vg = 0,20 thereby indicating the
preponderance of envirconment in the expression of this

trait (Table 21).

Sigze of the embryo

VYariationifor this character was found to be

gignificent. The range or variability was seen to be



Table 15.

Ranking of the cultivars for weight of

maat per nut (in g)

Ranlk No, Cultivar Mzan value
1 Fnilippines Lh23.0:1
2 New Guinea %16.,%9
3 Cochin China %13.36
% Java 381.25
5 Andaman Gilant 310.21
6 Fiji 309.30
7 Andamen Ordinary 305.33
8 Pollachi 292.8%
9 Baganda 291.13

10 Omalur 289.9%
11 Baboor 285.69
12 Bombay 283.99
13 3.8.Apricot 276.98
1 Selam 271.79
15 S.S.Green 260,95
16 Indupall 256,94
17 Mysore 255.12
18 Malrosepuram 251,16
19 Weat Coast Tall 239.%1
20 Leecadive Ordinary 237.09
21 Kodiripadu 233.M1
22 Godavery 215.88
23 Gudiathum 212.00
2k Laccadive Small 155,68
General Mean 286,22

CeDe (P = 0,05)

67.31




Table 16, Ranking of the cultivars for thickness
of meat (in mm)

Rank Io. Cultivar Mean value
1 Fi34 12.9%
2 Omalur 12.72
3 Pollachl 12.63
| Laceadive Smgll 12.3%
5 Bombay 1234
6 Indupail 12.28
7 Mysore 12.26
8 Malrozapuram 12.26
9 Selam 12.21

10 West Coast Tall 12.09
11 Baboor 12.04
12 Andaman Ordinary 12,03
13 Godavery 12.02
1 Cochin Ching 11.99
15 New Guinea 11.96
16 Laccadive Ordinavy 11.89
17 Andaman Giant 11.81
18 Philippines 11.6%
19 Bzsanda 11.59
20 Kodirlpadu 11.59
21 Java | 11.55
22 Gudiathunm 11.35
23 S.5.Green 10.99
2k S.S.Apricot 10.61
General Mean 11.96

C.D. (P = 0.05) 0.79




from 8,77 m (Gudiatnum) to 12,05 mn {Andaman Ordinary)
with a general mean of 10,26 mm (Tables 17 and 20).

Environmental variance was found to be the
major source of varlation for cobryo sigze as indicated
by the values of Vp = 2.38, Vg = 0,97 and Ve = 1.81
(Table 21).

Coprs content

Wide range of variation was obscrved for this
character, the meximunm being 246,47 g (Philippines) and
the minimum 97.06 (Laceadive Small)e The varietal
differences for this character wore highly significant
also. The general mean for the character was found to be
166.92 (Tables 18 and 20).

The total phenotypie variance for this character
(Vp = 2114.41), was mostly contributed by genstic
component (Vg = 1187.0%) while environmentsl variance was
found to be only 927.37 (Table 21).

011 content

The varletal differsnces for this chavracters
vere highly significant and the mean values ranged from
63.16 (8.8.4pricot) to 69.61 t Godavery) with an overall
mean of 67,8+ percentage (Tables 19 and 20).
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Table 17. Ranking of the cultivars for sige of the
embryo (in mm)

Rank No, Cultivaxr Moan value

1 Andaman Ordinary 12,05
2 Fhilippines 11.76
3 Mysore 11.68
& Andemzn Gilant 1145
5 Selanm 11.30
6 Poliachil 11.30
7 Basanda 10.5%
8 Nov Guinea 10.51
9 Cochin China 10.51
10 8.8,Apricot 10,50
1 Laceadive Ordinary 10.46
12 Bombay 10,40
13 Yest Comsot Tall 10,17
1% Baboor 9.87
15 8.5.Green 9.87
16 Java 9,86
17 Indupald 9.82
18 Malrosapuran 9.62
19 Omalur 9.57
20 Kodiripadu 9.+7
21 Fiji 9.07
22 Laccadive Small 8.83
23 Godavery 8.82
24 Gudiathum 8.77
Genergl Mean 10.26

c.D, (P = 0.05) 1o68




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

Rank lo, Cultivar Mean value
1 Philippines 246,447
2 Java, 236,26
3 Cochin China 23% .71
% New Guines 231.98
5 Andaman Gilant 189,26
6 Fiji 187.32
7 Andaman Ordinery 177.58
8 Pollachi 176,32
9 Basands 172.93

10 Omaluy 172.45
11 Bombay 168, 2%
12 Jolam 116.59
13 Mal.rogapuramn 15%.50
y 13 Baboor 154 .18
15 S«S.Apricot 153.95
16 8.8.Green 150,37
17 West Const Tall 18,45
18 Mysore 48,17
19 Lacoadive Ordinary %645
20 Indupalil 642
21 Gudilathun 137.87
22 Kodiripadu 137.36
23 Godavery 128. 87

Laccadive Small

Genersl Mean 166.92
G.D. (P = 0.05) 38.10




Fhenotypic and genotypic varisnces for this
chargcter were 5,29 and 1,7%% rogpsctively and with an
environmental variance of 3.55, thereby suggesting
high influence of enviromment for thils character (Table 21).

Gonetic divergence among the cultivars

The twenty four indigenous end exotic cultivars
included in the study fell into 6 clusters, each ong
having different number of cultivars (Table 22). Glust;ers
I and XII comprised of six cultivars each whoreas clusters
III and IV wore equally having four each and the cluster
V included three and cluster VI - only one, the same
being formed an the basis of D° values furnished in
Appondix IV.

The intra and intor cluster D° and D values of
the six clusters worked out, have been presented in
Tables 23 and 24+ respectively. From the Table it could
be observed that the intra cluster D° ‘values were the
loast within each cluster in comperison to inter cluster D°
values .of that cluster wvith other clusters.

The average intra cluster distances in the six
clusters renged from 0.00 (Cluster VI) to 5.90 (Cluster V).
The other clusters possessing values in between the two
extremes (Table 24),



Table 19. ?ﬁﬂkﬁgg of the cultivarg for oil content

Renk No, Cultivar Moan value
1 Godavery 69.61
2 Malrosapuranm 69,61
3 Pollachi 69.10
L Baboor 69.06
5 Gudiathun 68.93
6 Omalux 68.92
7 Selam 68.83
8 Baganda 68,70
9 Laccadive Ordinary 68,62

10 Mysore 6B.+0
1 Laccadive Small 68.37
12 Wegt Coast Tall 68.19
13 Indupall 68415
L2 Andaman Ordinary 68:00
15 Bonbay 67.92
- 16 Kodiripadu 67.88
17 5,.8,Green 67.82
18 Andaman Gisnt 67 -lH
19 Fij4 67.28
20 Fhdlippines 66.98
21 Java 66.78
22 Kew Guinea 69,30
23 Cochiin Ching 65.08
2k 3.8,Apricot 63.16
Genersl Msan 67

GoDo (P = 0.05) 2-36
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Table 20. Abstract of Analysis of Veriance for the different characters

Mean square values ¥ value C.D.
Characters for
(Aefe= 23) (defo= 92) vars = Ve = e
1  Girth of the stem at 1 m from the 305.78 56.68  5.39%%  9.h2 12.52
ground level

2 THumber of leaves 26.30 10.21 2.58%k% %.00 531

3 RBumber of inflorescence 18.45 8.96 2.06%% 3.7 L.97

Y  Number of rachis per inflorescence 22.79 16.09 1.2 5402 6.67

5§ HNumber of female flouers per rachis 0.2% 0.10 2.3g%x 0.%40 0.53

6 Ruamber of female fiowers in an 222,86 93, 1% 2.39* 12,07 16.05
inflorescence

7 THumber of bunches in different stages 6.8 3.73 1.5 242 3.21
of development

8 HNumber of nuts per bunch 2148 7.25 2,968 3.37 %48

9 Percentage of setting 116.29 %0.12 1.29 11.80 15.78

10 Total yield of nut per year 2583.81 8o2.42  2.90%*  37.37 L9.67

11  Velght of unhusked nut (in kg) 0.26 0.0% 6.26%% 0.26 0.3%

12 . Welgnt of husked nut (in kg) 0.13 0.01 10.88%* 0.1 0.18

13 - Ueight of meat per mut (in g) 22041, 88 28395.34 7.61%* 67,31 89.47

1+ Thickness of meat (in m) 1.39 040 318w 0.79 1.05

1% 8ize of the embryo (in rm) L.65 1.81 2.57%% 1.68 2.2%

16 Copra content (in g) 6862,56 927.37 7.40%+ 38,10 50,63

17 0il content (in %) 12.25 3.55  3.hgex 2.36 3.13

* Significant at 5 per cent lewel
*2 Bignificant at 1 per cent :I_.evel
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Table 21. Phenotypic

genotypic and environmental,

variancaes for the different characters
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Phenotyple Genotypic Environ-

Sl. variasnce varignce mental
No. Characters (Vp) (Vg) variance
(Vo)
1 Girth of the stemat 1 m 106,51 49,82 56.69
{rom the ground level
2 Number of leaves 13.43 3.2 10.21
3 Number of inflorescence 10.86 1.90 8,96
%  Number of rachis por 1743 103 16,09
inflorescence
5 Number of female flouers 0.13 0.03 0,10
per rachis
6 TNamber of female flowers in 119.09 5 o M 93.15
an inflorescence
7 XNumber of bunches in different h.27 0.55 3.72
stages of dovelopment
8 THNumber of nuts per bunch 10,10 2.8 7.29
0 Porcentage of sstting 95.35 5e23 90.12
10 Totzl yield of muts per year 1230.70 338.28 892.4k2
11 Yeight of unhusked mut. (in kg) . 0.08 0.0 0,04
12  Weoight of husked nut (in kg) 0.0% 0,02 0.02
13 %ggghg of meat per nut 6724 , 64 3629.31 2895.33
g
1%  Thickness of meat per nut 0.60 0,20 0.0
(in mm)
15 8ize of the embryo (in mm) 2.38 0.57 1481
16  Copra content (in g) 2110 1 41687.0% 927,37
17  0i1 content (dn %) 5.29 1¢ 7% 3.55




Tahle 22, Details of cultivars constituting
different clusters

Cultivars included

Cluster Tﬁg?l
Huzbex Number Hame
& Indupall
1 Weot Coast Tall
I 4 Godavery 6
8 Laccadive Ordinary
11 Bozbay
12 Mysore
1 Omalur
5 Fiji
1T 15 Malrosapuran 6
17 Selan
18 Pollachi
23 Baboor
2 Kodiripadu
III 7 S.8.Apricot 4
6 5.8.Graen
16 Gudiathunm
;? Spilippines
ava
v 19 New Guinea b
20 Cochin Ching
9 Andaman Ordinary
v 22 Andaman Glant 3
24 Basanda
VI 10 Laccadive Small 1

ol



Table 23. Average intra and inter clugter D2 values of 6 clusters of coconut
on the basls of 17 characters considered slmultaneously

Cluster Ho. I II 11T iV v VI
I 7.461 9.417 13.049 35.025 33.41% 20.451
II 9.86% 17.512 35.395 39.66% 27.03
I1I 20.967 36.165 43,192 32.788
v 22.693 38.826 68. k64
v 3*.809 47,085
vI

0.000




Table 2. Average intra and inter cluster D values of 6 clusters of cocomub
on the basis of 17 charscters considered similtaneously

Cluster Ho. I Iz 11T v v I
I. 2.731 3.079 3.612 5.918 5.781 .522
I 3.9k %.185 5349 6.298 .  5.200
III %.579 6.0l 6.572 5.726
g 4,764 6.231 8.27%
v 5.900 6.862
VI 0.000

¢8
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Cluster VI was found to show the maximum
avergge inter cluster distances with any other cluster
and it vas found to be the cluster shovwing maximum
distance in 2 out of the total possible 5 comblnations
it could make., Cluster I showed the lowest average
inter cluster distances (Tables 23 end 2%).‘

Cluster megnsg for the different chesracterg
Girth of the gtem dn cm at 1 m from the ground level

Maximum mesn value for this character vas shown
by cluster V (92.07) and the minimum by cluster III
(72.4+0) (Table 25),

Number of legves

Maximm number of leavea was soen in cluster V
(27:22) end the minimum number of leaves in cluster II
(23.56).

Number of infloregecence

The cluster mean for this chaeracter renged
from 11.78 (cluster IV) to 15,70 (cluster VI).

Kumber of xachis per iInflorescence

The cluster means for this character were found

to be maximum In cluster II (30.93) and minimun in
cluster VI (28.70),
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Bumber of female fiowers par rachis

Clustor II had the lowest (0.,65) and cluster
VI the highest (1.18) mean values for the character,

Humber of femgle flowers in gn inflorescencs

Cluster VI ghoued the largest meen valus (33.50)
and cluster II showed the lowest (20.18).

Bumber of hunches 3in different gtages of dovelopment

The cluster meang-for this character was found
to vary from 6.33 (cluster III) to 8.70 (cluster VI).

umbar of nutg per bunch

Maxirum cluster mean for the character was peen
in cluster VI (13.05) and the minimum in cluster IIT (&.h3).

Percentame of setting

The pazimum end minimum mean valuss for the
character were shown by cluster VI (39.09) and cluster I
(26,09) respectively.

To [} of nuts por ve

The cluster means for this character were found
to-range from 72.25 nuts {cluster III) to 146.60 nuts
(cluster VI).
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Height of unhusked nut (in kg)

The lowest and highest mean values for the
character were found to vary from 0.63 kg (cluster VI)
to 1.40 kg (cluster IV).

Yelght of hugked mut (In kg)

Maxclmum mean weight of husked nut (0.87 kg)
was shoun by cluster IV and minizmm (0.2B kg) by cluster VI,

Yeight of meat por nut (in g)

The loweat and highest mean values for thig
character were shown b& cluster VI {155.68 g) and cluster
IV (408.61 g) respectively.

Thickness of meat (in mm)

The mean value fpr this character was found to
be maximum in cluster II (12.%9) eng minimum in cluster IIX
(117 ).

Sdze of the embryo (in mm)

Cluster mean for gizs of the embryo was found
to be maximm in cluster V (11.35) and a minimum in
cluster VI (8.83).



Copra ceontent {in

The cluster means for this character of
ultimate economlc importance were found to range from
97.06 g (cluster VI) to 237.36 g (cluster IV),

011 content (in &)

The lowest cluster mean (66.04) for the
character was shown by cluster IV and the higheat (68.80)
in ¢luster 1I.

The rank totals for the various characters
havo been presented in Table 26. From the Table it
could be observed that number of rachls per inflorescence
folloued by number of femsle flowers in an inflorescence
wes contributing to the maximum towards divergence,
vhereas welght of husked nut and welght of unhusked nut
wero having the lowest contribution to dlivergence.



Table 25. Cluster means for different characlters

Mean values of eluster number

g%‘ Charzcters
. X II III Iv T VI
1 Girth of the stem in em at 1 m from 78.23 795.72 72.40 86,58 92,07 79.20
the ground level
2 Nllmbel’ of leaves 2"‘.8? 23.56 23.68 25.5!"‘ 27.22 25.1*'5
3 Number of inflorescence 13.53 12.52 11.81 11.78 13.13 15.70
%  Number of rachis per inflorescence 30.07 30.93 29.03 30.15 30.72 28,20
5 HNumber of femgle flowers per rachis 0.81 0.65 0. 7% 0,72 1.03 1.18
6 Number of female flowers in an 24.33 20.18 20.98  21.36 32.22  33.50
inflorescence
7 lNumber of bumchnes in different stages R 7.15 633 6. 7% 7.75 8.70
of davelopment . '
8 Tumber of nuts per bunch 5.9 6.17 LG43 o7l 7.2 13.05
9 Percentage of sotting 26.05 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 83.13 146.60
11 Weight of unhusked rut (in Ig) 0.88 0.97 0.89 1.%0 1.24 0.63
12 Ueight of husked nut (in kg) 0.46 0.52 0.7 0.87 0.60 0.28
13 Weight of meat per nut (in g) 248,12 283.46 245.8% 408,61 302.22 155.68
4%  Thickness of meat (in mm) 12,15 12.47 M.k 11.79 11.81 12.3%
19 Size of the embryo (in mm) 10,22 10.12 9.65 10.66 11.35 8.83
16  Copra content (in g) 1%7.77 168,62 4,80 237.36 179.92 97.05
17 011 contant (in %4) 68,48 68. 80 65,95 65,04 67.92 68.37




Table 26. Rerk total on the begis of D® values of

17 charescters of coconut cultlvars

o Charactor Renk  jonc

1 Girth of the stem at 1 m from % 2098
the groumd lovel

2  lumber of leaves 12 2524

3 Humber of inflorescence 6 2683

L Number of rachls per inflorescence 1 2988

5 Number of female fiowers per rechis 9 2566

6 Number of famale flowers in an 2 2971
inflorescence

7 Humber of bumches in different 7 2655
stages of development

8  Kumber of nuts per bumch 1 oshs

9 Percentoge of setting 5 2689

10 Totel yileld of nuts per year 8 2595

11 Welpght of wnhusked nut (in kg) 16 1729

12 Wedght of husked nut (in kg) 17 1701

13 Wolght of meat per mut (in g) ) 2696

1% Thickness of meat (in mm)" 15 1906

15  Sizo of the embryo (in mm) 13 2439

16 Copra content (in g) 3 2890

17 ' 0il content (in %) - 10 2553
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DISCUSIION

Regults of observations on seventeen economic
characters recorded from 120 paims balonging to 24
cultivars of coconut have been presented in the preceding
chaptér. It now remains to discuss the result as a
whacle so as to draw valid conclusions on the vardsbillity

and genetic diversity among the cultivars of coconut.

Varigbility

Results of varietal evalugtion have indicated
that there ezists a great mmount of varlability in the
materiel for the oxpression of gll the characters. When
stem girth at 1 m from the ground level varied from
101.5 cm to 67.8 cm, the ranges in the othar tralts
like number of leaves were from 31.45 to 21.45, number
of 1nfloréscence from 15.?6 ﬁo 7.30, number of rachis
per infioresecence - 38,85 to 26.7%, number of famale
flovers per rachis - 1.59 to 0.52, number of female
fiover in an inflorescence = %9,15 to 16,10, number of
bunches in different stages cf development - 8,95 to
4,05, mumber of nuts per bunch - 13,05 to 3.65, percen~
tage of setting - 39.09 to 17,48, totel mut yield per
year - 116,60 to 43,40, weight of unhusked nut .46 kg
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to 0,63 kg, weight of husked nut - 0.92 kg to O.41 kg,
veight of maat per mut - 423.4 g to 155.68 g, thickness
of meat -~ 12,9% mn to 10.61 mm, size of the embryo =
12.05 mm to 8.76 mm, copre content - 246.7 g to 97.05 g
and oil content 69,61 to 65.08 per cent respsctively
(Tables 2 to 19).

Among the seventeen characters for which the 2k

cultivars vere evaluated in detall, the tobtal phenotypic
variance was found to be very high for weight of meat
per nut, copra content and total nut yield per year. The
totel variances for these characters were found to very
much excoed the gensral mean and also to exceed the mazle
Imum value among the ctltivars. Estimates of heritabls
(genetic) and non heriteble (environmental) compcnents of
the total phenotyplic variance have glso shown that, except
In case of woight of meat per nut and copra content, ths
environmental components were found to exceed the genetic
components, thereby indicating the predominating influencs
of environment in the manifestation of such characters.
In the case of traits like welght of meat per nut and
copra content, the genetic components of varience were
found to exceed the environmental components, thereby
suggesting that thege traits were least affected by

environnent,
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Comparing the cultivars for the ten pglm
characteristics studied, the cultivar Andaman Gient
was found to top 21l others in stem girth at 1 n from
tﬁe ground level, number of leaves and number of bunches
1n differeont stages of development. With regard to
numher of inflorescence, number of nuts per bunch, percen-
tage of setting and total nut yiecld per year, the cultivar
Laccadive 8mall was found to be on top. When the cultivar
Basanda occupied first position in respect of number of
femgle flowers per rgohlis and plso that per inflorescence,
it was cultivar Baboor which occupled f£irst place in
cagse of number of rachis per inflorescence. In respect
of the seven nut characters studied, the cultivar
Phllippines occupled flrst poéition In respect of weight
of husked nut, weight of meat per nut and copra content.
When cultlvar Java possessed the highest value in respect
of the weight of unhusked nut, it was cultivar ¥iji for
thickness of neat and Andaman Ordinery for embryo size,
Godavery and Malrogapuram for oll content. These facts
¢learly indicated that wide spectrum of variabllity was
pfesent in the material. Hence choice of the 24 cultivars
in the present study is fully justifiable.

It was alse seen that differant cultivars were
'found to be ranking in different orders for the economically
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important palm as well as nut characteristies, thersby
suggesting the possibility of selecting different
cultivars as donors for effecting improvement in the
characteristics through planned hybridization programmg.

Genetic divergence among the cultivers

The main objective of the present investigation
vas to pogess the genotic diversity among the 2 coconut
cultivars end to group them info clusters based on the
genetic distance. On the basls of genetic distances
computed with reference to 17 economic characters, the 2u
cultivars of coconut belonging to the Tell group could be
grouped into six clusters. The distribution of cultiéars
into various clusters shouwed no regwlerity. Cluster I
and cluster II contrined 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 Mehndirgtta and Singh (19?1), Bavappa
et pl. (1973) In coconut and Chandriks (1979) in cowpea.
Twelve out of 2% cultivars were found to éomprise Just
in tuc clusters in the present study,

It is interesting to note that the seven exotic
cultivars included in the present investigation (Fiji,
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S.8.4pricot, S.8.Green, Philippines, Java, New Guinea

and Cochin Ching) belonged to three different clusters
(II, III and IV). Similarly the 17 indlgenous

cultivars studied in the present case were found to f£alli
in five different clusters (I, II, III, V and VI).

Agoin the two cultivars, Laccadive Ordinary and Laccadive
Small were found to fall in two distinet 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 Mshndiratta and

Singh (1971), Chandrike (1979) and Jayaprakash gt al.(1981).

Results of pe and D values presented in Tables
23 end 2% have indicated that the minimum génetic distance
was between cluster I and II and maximum between IV and
VI. Resat of the clusters were found to occupy inter-
medliary positions as regard to thelr genetic distances
vith other clusters (Fig.1). Thus it is to be concluded’
that clusters I and II are genetically closser while
clusters IV and VI are wider.

Rank totals of D2 values presented in Table 26
gave interesting informantions. Characters like number

of female flower in an inflorescence, copra content
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in g and welght of meat per nut in g have contributed
waxdmum towards total divergence vwhereas traits like
velght of husked nut in kg weight of unhusked nut in

kg, thickness of meat in mm and girth of the stem at 1 m
from the ground level have contributed to the minimum

to total divergenco.

A cluster dlagram showing zll the slx clusters
and their inter cluster distances has been furnished in
Fig.1. This disgran gives an overall plecture of the
distribution of the varieties constituting different

clugters.
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_Fig.1. CLUSTER DIAGRAM SHOWING THE DISTRIBUTION OF CLUSTERS.
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SUMMARY

Genetic studles were undertsken with 24
cultivars of coconut maintained in the germplasm
collection of the Reglonal Agricultural Reagarch
Station, Pilicode duriné 1981-82. It included one
hundred and twenty palms of the same age group repro-
santing seven exotlic end saventeen indigenous cultivars
of the Tzll group. The studies were mainly directed
tovards estimpbing the varlability available in the
collection, finding out the genetlc distances among
the cultivars and grouping them into clusters according
to theilr genetic distances following the Mahalanobis'l)2
statisbic.

Tite important findings from the evaluation of
the cultivars were the followlngs-

1. The germplasm collectlon of coconut,
mointained at the Reglonal Agriculturgl Research Station,
Pllicode, was found to contain very high varigbility

for the seventeen cheracters studled,

2. The genetic component of varlation was found
to excesd the environmentzl component in the case of

welght of meat per nut (in g) and copra content (in g)



among the seventeen chargeters studled. Environmentsl
and genetic componants were equal for welght of
unhusked nut (in kg) and welszht of husked nut (in kg).
For all the other 13 characters studied, the environ-
mental components excesded ths corresponding genetilc

components.

3. The cultivar Andaman Glant was identified
as the one producing maximpum velues for number of leaves,
girth at 1 o from the ground level and number of bunches
in the erown among the 24 cultivars studied,

%, The cultivar Laccadive Small topped in
nunber of inflorescence, number of nuts per bumch,

percentage of setting and totsl yleld of nuts per year.

5+ The cultiver Baboor produced maximm number

of rachls per inflorascence,.

6. The cultiver Basanda produced meximum number

of female Flowers per rachls and also per inflorescence.

7« The cultivar Java and heaviest unhusked

nuts gmong the cultivars studied.

8. The cultivar Philippines possessed maximum
values for weight of husked nut (in kg), welgnt of meat
per nut (in g) and copra content (in g).

b6
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9, Thickness of meat (in mm) was maximum in
the cultivar Iriji.

40. The cultivars Godavery and Malrosapuram
had the highest percentage of oil.

11. The 2+ cultivars fell into six distinect

clusters based on the genetic distences pmong them,

12, The intra cluster distance was maximm in
cluster V and minirum in cluster VI,

13. The inter cluster distance wes maxlimum
betwsen cluster IV and VI and minimum between clusters
I ond II.

1%+ Cultivars of the same plnce of origin fell
Into different clusters whlle those of diversified
origin fell into the same cluster.

15. Among the 17 characters studied, number of
rachls per inflorescence and number of femgle flowers
in an inflorescence contributed maximum end weights of
husked and unhusked nuts - minimm to total divergence.
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ABSTRACT

A study was conducted at the Reglonal
Agricultursgl Resesrch Station, Pilicode and in the
College of Horticulture, Vellanikiara during 1981-82
with the oblectives of assessing the extent of
variability present in the 2% cultivars of coconut
maintained in the germplasm collection at Pili:code
and to assess thelr genetlc divergence using
Mahelanobis' D? statistic. ALl the 2+ cultivars vere
planted during 1924-'25, and hence were of the same
age group and wers recelving the same management
practices. Observations on 17 economlc characters uere
recorded from 120 palms at the rate of 5 palms per
cultivar. Four observations at quarterly intervals
were recorded during the 12 month period of study. The
data were subjected to relevent otatistical analyses
and the results were interpreted.

The study revealed that the collectlon contalned
very high amowunt of variabllity for all the 17 economic
characters. A maj'or portion of the observed varisbility

~in gl1l the chearacters except weights of umhusked and

hugked nuts, welght of meat per nut and copra content



was found to be environmental. Number of rachis

per inflorescence and nunber of female flowers in

an inflorescence contributed meximum and welghts of
husked asnd unhusked nuts = minioum to total divergence.

Based on the gemetic distance worked out, the
o4 eultivars of coconut could be grouped into six
dlstinct clusters.
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