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Coconut palm (Cocos nuclfora, L) 1b a humid tropical 
plant and is cultivated in over 7.50 ail lion ha* in the 
world mostly in South-East Asian countries. India ranks 
third in acreage and production of coconut with about 
1*125 million ha. aad 6121*7 million nuts as per 1973-79 
figures. Kerala is the largest producer of coconut in India 
and the area and production acoarding to 1973-79 statistics 
are 6®606 lakh ha. and 3211 million nuts. It is estiaatGd 
that over 10 million people in the country are provided with 
full time or part time employment in coconut culture and 
indue'try.

However an alarming decline in the productivity of 
coconut in Kerala has been noticed since the last two decades. 
The average yield of nuts during 1957-53 was 6332 per ha. It 
wae only 4860 per ha. in 1978-79. This chows a decline of 
28.66 per cent in 22 years. Considering the fact that palms 
capable of yielding over 35*000 nuts per ha. ere in existence 
in many coconut growing areas of the State, the gap between 
the potential and realised yield is indeed very wide.

One of the reasons attributed to this low productivity 
is the poor genetic make up of the vast majority of paliao in
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cultivation* Coconut palm is predominantly outbreeding 
and hence highly heterozygous. Therefore selection of 
parents from a population for further propagation is depen
dent on the performance of the parents and their progeny in 
controlled mating* Indiscriminate planting of seedlings 
obtained from unselected mother palms have contributed to 
a good deal to the present etate of coconut production in 
our etate.

Work on varietal improvement in coconut wae initiated 
more than six decades back in India. Varieties from IJew 
Guinea, Cochin China, Siam, Java, Philippines, Liji, Ceylon, 
Laccadive Islands, Andaman Islands, etc., were introduced and 
planted at the Agricultural Research Station, Pilicode in 
1924* Lata on the performance of these introduced lines 
showed that Laccadive Ordinary, Philippines, Cochin China, 
New Guinea and Andaman Ordinary are better than the local 
West Coast Tall. Considering the superior performance of 
Laccadive Ordinary it ha® now been recommended for large 
scale cultivation in Kerala.

I^ybridisetion work for production of superior hybrids 
was first started in India in 1930. It was Patel (1937) wh o 
first conceived the idea of utilising the precocious bearing 
habit of dwarf variety in the production of Tall x Dwarf
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(1 x B) crosses. He produced a large number of such, orosseo 
and planted at the Cooonut Research Station, IJileohwar in 
1934* Studies on the performance of these croosoo have 
ohov/ii that they combined the early bearing character of 
the dwarfs with economic nut character of the tails. Com
parison of yield data of hybrids and West Coast Tall showed 
that while tho average production of copra in West Coast 
Tall was 14*2 kg that of the hybrid was above 10 kg per palm 
per annum'. However it was noticed that all I x L hybrid© 
did not perform equally well and some of them were compara
tively poor in yield even under well managed conditions. 
Undesirable characters like alternate bearing, buckling of 
leaves and bunches, production of barren nutB^etc., wero 
also met with in some of the hybrids. This is presumed to 
be due to the indiscriminate selection of parents of unknown 
breeding merit for mating. Identification of prepotent 
palms by progeny toots and utilising them in controlled 
crosses would obviate to a, great extent the deficiencies 
noticed in I x D hybrid palms.

Inspite of the existence of some undesirable charac
ters in T x D hybrids the demands for seedlings of this 
hybrid has increased greatly since the last 10 to 15 years. 
Lakhs of hybrid plants ere being produced end distributed 
to the cultivators through the departmental nurseries.



These palms have started to give yield and it is likely 
that many of them will be high yielders* Therefore, the 
natural tendency of the cultivators will be to colleot eeed 
nuts from those hybrid palms for production of seedlings 
and planting under the impression that they will also have 
the good characters of T x D hybrids*

Studies on tho performance of seedlings obtained 
from open pollinated seednuts of T :< 2) is very meagro. The 
present study has, therefore, been taken up with tho follow
ing objectives in view*

1* To study the performance of T x 2) progenies (f-j) 
derived from different parent palms and to identify palms 
of high breeding merit.

2# To assess the extent of variability in the seed
ling progenies obtained from open pollinated eeed nuts ^ 2  ̂
of T x B palms.

3. To fix up characters of prepotent T x 3 palms
on the basis of seedling studies.

4* To assess the influence of season on the eeed
nut and seedling characters.

5. To study the feasibility of utilising tho chloro
phyll content of leaf as an index of seedling vigour.
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REVIEW OF LITERATURE

A number of scientists all over the coconut growing, 
countries ore engaged in the research on various aspects 
of this important oil yielding plant and a large volume of 
literature have been published in India and abroad. Tho 
study presented here is confined to certain breeding aspect© 
of the crop and an attempt has been made to review the avai
lable literature relating to the present investigation.

1. Tall and Dwarf Coconut

Two distinct varieties have been identified in coconut 
based mainly on the growth characteristics of the stem nnd 
the age at first flowering. They are the Tall and tho Dwarf. 
There ore a number of geographical races in the tall variety 
and according to the place of their origin they are known as 
West Coast Tall, East Coast Tali, West African Tall, Phili
ppines, Java, Cochin China, Laccadives* etc. Dwarf coconuts 
are known to occur in most of the coconut growing countries* 
Handover (1919) was of the view that the dwarfs might have 
occurred as a mutant of the tell variety probably in Java. 
Recent studies according to Thampsn and Msrkose (1973) con
firmed the earlier assumption that the dwarfs were off-types

f
of Cocos nuolfera resulted either by mutation or chromosomal



aberrations. Swaninothan and Kanbiar (1961) on the other 
hand had suggested that the dwarf and aemi-dwarf coconuts 
occurring in different countries might be products of 
inbreeding in different tall varieties, Though there was 
difference of opinion as to the mode of origin of dwarf 
coconuts, Hinan and Satyabalan (1964) were of the view 
that, their derivation from ancestral tall was never die 
puted and evidences of morphology, breeding system and 
cytology unequivocally pointed to this conclusion.

A number of different dwarfs were reported to occur 
in different countries. Hao and Koyaau (1955) described 
two important dwarf types commonly found in Chowghat area 
in Kerala, viz. Chowghat Dwarf Green and Chowghat Dwarf 
orange. Thampan and Markose (1973) had reported about a 
number of dwarfs grown in various countries. Among them 
Malayan dwarf wae reported to be very promising type out- 
yielding the traditional tall types. It had three distinct 
colour forma,vis., Ivory yellow, apricot red and green. The 
Malayan dwarf was also reported to be resistant to the 
devastating "Lethal yellowing" disease in Jamaica# From 
Sri Lanka also three colour forms had been reported in the 
dwarf, viz., puailla, erbumea and regia. Other dwarfs reported 
to occur in other countries were Laccadive or Ualadive dwarf 
in laccadive and ^aladive islands, Andaman dwarf in Andaman



islands, Coco-nino or Baby cooonut, Pugai, Lincorancy,
Pagara, Pllipoy and Mangipod in the Philippines, Nfuleka 
and NMam in Fiji islands and Gangabondam a semi tall type . 
In Andhra Pradesh*

Though a large percentage of the progenies of dwarfo 
breed true to type, a email percentage of semi-tall types 
were also met with in their progenies* Rao and Koyaau (1955) 
reported that about 80 per cent of the progenies of Chowghat 
Dwarf Orange and 95 per cent of the progenies of Chowghat 
Dwarf green breed true to type* In Malayan Dwarf also a 
certain proportion of the progenies turned out to be semi- 
tall typeo* Jack (1925) was of tho opinion that such pro
genies were possibly hybrids resulting from natural crossing 
of the dwarfs with tails. Dwyer (1933), Taaaes (1949, 1955) 
and Lfyanage (195S) also mentioned the occurrence of natural 
hybrids among tallo. Satyabalan (1956) reported that in the 
dwarf orange type Gtudied by him the natural cross seedlings 
could be easily picked up fcy their extra vigorous growth.; 
These palms were reported to yield very high compared to 
West Coast Tall and also tall x dwarf hybrids. A detailed 
study of the genetical status of these off-type seedlings'f
was made by Ninon and Satyabalan (1964) with seedlings of 
dwarf orange and green types obtained by natural, Belf and 
cross pollination (with tails). The off-type segregates



8

were found not only in the progenies obtained by natural 
and cross pollination but even in aelfed progenies* -his 
according to the authors could bo heterozygous segregates 
from dwarfs possibly with imposed bybridity* However, the 
authors were of the opinion that the problem of the gene- 
tical status of the off-typo progenies of dwarfs was quite 
intreguing.

2* Coconut breeding

Improvement of coconut by brooding had been attempted 
since the last more than half a century both in India and 
abroad* Introduction of varieties and strains, artificial 
self-pollination and selection in self-fertilised lines, 
hy br id iza tionma turn 1 and artificial, maos selection and 
strain building, close and line breeding, etc*? and plant-to- 
row method were some of the methods adopted by cooonut 
breeders. Among these, hybridisation had given encouraging 
results*

2*1* Hybrid vigour of T z D

The dwnrf variety attained importance - because of its 
reported use as a parent in evolving high yielding hybrids* 
Patel (1937) was the first to show that hybrid vigour was 
met with in the coconut from a study of seedling characters
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of crosses between selected paXnB of tall variety as female 
and dwarf variety as male. John and Narayana (1943) from a 
study of the progenies to the bearing stage found that they 
combine the desirable early flowering nature of the dwarf 
parent with the economic nut characters of the tall parent. 
Kao and Koyamu (1952) reported the existence of hybrid 
vigour in the seedlings obtained by crossing tall mid dwarf. 
Liyanage (1 9 5 5 ) observed marked hybrid vigour in certain 
combinations of varieties and forms of coconut. Liyanage 
(1956) also confirmed tho early flowering nature of Tail x 
Dwarf by bride and noticed the production of infloreocenco 
at shorter intervals due to the extra vigour of proge
nies* Tae mean age of first flowering of tho hybrid was
48*6 months from the date of sprouting of the eeadiiuts,

^  -fwhile the dwarf and tall took 38.0 end 74*3 months respecti
vely. Within tho first four years 88 per cent of the dwarf
palms and 61 per cent of the hybrids were in flower as

-!against none in the tall variety. Ninon (1960) found that
-f Utall x dwarf hybrids combined the eax*ly bearing habits of 
the dwarfs with tho economic nut characters of. the toll.
He noticed no consistent manifestation of F-j superiority 
since variation between individual hybrids arising from
different parents was noticed. Shnekaran and Loela (1963)

•!reported that tall x dwarf flowered earlier than tall and
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that it attained steady bearing ©tages much earlier than 
tall type. They alco found that tho rate of leaf produc
tion and annual yield was more in T x D than in parental 
type©. According to Fremond (1961) breeding of coconut 
palae on the tropical pacific Atolls wae based on the per
formance of hetorosis,

Bavappa et al# (1973) atudicd the genetic divergence 
in nine F^ families of Weet Coast Tall x Dwarf green coconut 
hybrids for 1 3 vegetative characters and yield components# 
Bulk P-j population of the seme cross as well a© open polli
nated progenies of Weet Coast Tall were studied. It woe

-r t>auggeeted that with proper choice among the tall and dwarf
varieties efficient exploitation of the hybrids could be

1 oeffeoted# At Vepponkulaa in Tamil Hadu, tall x dwarf hybrids
I:

exhibited he ter o sis in their growth characters according to
Homachandran et al# (1 9 7 5 )* Bven during the years of un-

"f 'Pfavourable season, tall x dwarf hybrids performed better 
then Bast Coast Tall# Superiority of nut character© over 
Hast Coast Tall had also been recorded# Satyabalan and ttanon
(1963) reported some of the undesirable characters of tall x
Jdwarf such as alternate bearing, low copra content, email 
sized nuts and occurrence of barren nuts. They also opined

fr‘that these characters might be either due to the Incoapati-
,i

bility o£ differences in dwarf pollen parents used in croeaee 
or both#



2*2. Other promising hybrids

Apart from tall x dwarf a number of other hybrids had 
also been produced using other parental combinations and 
their performances had been studied* Satyabalan et cl. (1964)
found that Toll x Gangabondam hybrid took less time for

-t ■ T> h
Dprou ting than tall x dwarf and it was superior to tall x
Odwarf in reepeot of girth at collar* Panda la i and Satyabalan

- -f(1965) reported hybrid vigour in tall x Gangabondaa and that 
all combinations do not give progenies possessing uniformly 
desirable characters* Sannan and Hambiar (1974) after a 
detailed study of six tall types crossed with Gongabondam 
reported that Laccadive ordinary x Gsngabondaa was superior 
to all other hybrids in respect of annual leaf produc uion, 
setting percentage, annual yield of nuts and copra output# 
Liyanage (1953) in Ceylon reported that the (F-j) palms of 
Typica x Puailla showed considerable ueterosis and they 
combined tho physiological vigour of Typica and early flower
ing habit of pumilla to give high yieldo as early as the 
sixth year after planting. Uanthrirathna (1970) also in 
Ceylon reported about CRIC-65* a high yielding variety 
developed from toll x dwarf crossing* The CRIC-65 exhibited 
hybrid vigour for leaf size, leaf number, trunk size and 
yield of fruit.
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Existence of hybrid vigour in seedlings obtained
't> 'tfrom dwarf x tall, the reciprocal cross of tall x dwarf

had been reported by Kao and ICoyaau (1952)* Liyonage (1956)
0reported that dv/arf x tall hybrids had similar characteris

tics as that of T x 3) but flowered later although earlier 
than Typica* The seedlings were distinguishable by their 
marked vigour* Satyabalan (1956) compared the performance
of Natural cross dwarf tree (Dwarf x Tall) with tuoee of

-f '0tall, typical dwarf and controlled tall x dwarf hybrids,
c D ■Natural cross dwarfs were found to be early and potentially

-r 0
good bearers closely resembling, tall x dwarf palmo in 
many respects. From another study Satyabalan (1956) repor
ted that natural croso dwarf coconut seedlings showed vigo
rous growth than pure dwarf seedlings with signs of being 
early and prolific bearers*

Resistance to root (wilt) disease had been reported
'0 1

in dwarf x tall by Rawther and Killai (1972). Harries and
Romney (1974) had also reported that the cross between

^ - fMalayan dwarf and Panama tall (Maypan) produced bigger
nuts and satisfactory resistance to lethal yellowing disease.

2*3* Combining ability of Tall and Dwarf

According to Pankajaicshan (1967) among tho different 
varieties used as pollen parents, Kappadam gave the highest
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nut size and highest copra content per nut. Huts obtained 
by pollination with varieties having big sized nuts and 
high content of copra in general showed better copra con
tent compared to those resulting from pollinating with
small nuts and poor copra content. Satyabalan et al. (1960)

- r ’' ̂ c ̂ -f
on a comparative study of tall x dwarf green and tall x
'0 Cdwarf orange hybrid seedlings obtained from the same tall

'I i" c-female parents found that tall x dwarf orange hybrids wero
superior in terms of hybrid vigour. Selection of male

0 cparents from the dwarf orange variety - on a basis of nut 
and copra characters had been recommended. From another 
study by Satyabalan et al. (1970) with dwarf green, dwarf
orange end Gangabondam aa male parents it was found that
i ;;dwarf orange and Gangabondam were preferred male parents.
Heterosis appeared in all the hybrids in the weight of tae\
husked-nut, nut water and Kernel but not in fruit weight.
Bavappa and Satyabalan (1971^ also reported that tall x 
~l -r I'dwarf orange hybrids were superior to tall x dwarf green
In both nut and copra characters. iCriohnan and Ha abler
(1972) stressed the importance of selection of dwarf pollen

_ > ,x
parents in the production of tall x dwarf hybrids from a 
study utilising different dwarfs ae males. Among the dwarfe 
studied they found Laccadive dwarf to be superior to othor 
dwarfs as pollen parent.
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Wanthriratns (1971) assessed the relative merits 
of forms of Punilla* Eburnea and Regie of Var* Kona as 
pollen parents in Ceylon for production of lypica x liana 
(F^) hybrids. All these dwarf forms gave early bearing 
hybrid® whioh out yielded Typica forms* Owing to its 
robustness Eburnea hybrid was particularly recommended*

3* Performance of open pollinated progenies of hybrids

With the popularisation of coconut hybrids the 
possibility of collecting eeednuts from such palms for 
further multiplication had increased# Studies on the per
formance of open pollinated seednuts of iybrlds were very 
scarce* Joseph (1939) conducted a comparative study of 
(F^) and (Fg) progenies of tall x dwarf crosses for their 
relative performance in nursory stage* The (Fg) progenies 
were raised by intercrossing the (F^) hybrids and also by 
open pollination* Analysis of data on seedling characters 
like hei$itf number of leaves and girth at collar of (F^) 
and (Fg) progenies indicated that (Fg) was significantly 
superior to (F^) despite the fact that there were a few 
seemingly dwarfish segregante in the (Fg) ♦ No appreciable 
difference could bo observed between (Fg), obtained by con
trolled or open pollination* The author was of opinion 
that if the vigour exhibited by the (Fg) seedlings wae 
really a predisposition towards high yield* it was possible



to obtain quality planting material by selection of vigorous 
(F^) progenie e*

Nambiar (1971) reported on o study of open pollinated 
(Pg) progenies of tall x dwarf. It was found that over 90 
per cent of the progenies did not record precocity as in

-r othe case of tall x dwarf® However, because of the rigid 
selection of seedlings in the nursery the yield recorded by 
the progenies was satisfactory when compared with the yield 
of their parents® Hide range of variation was noticed in 
respect of height of palm, weight of nut and copra content 
in the progenies of the same parent® This according to him 
indicated the unsuitability of open pollinated'! x 2) oeed- 
nut for being used for propagation®

Kannan (1976) made a detailed study of adult perfor
mance of 140 seedlings raised from open pollinated eeednuts 
obtained from 10 T x D palms® The progenies exhibited wide 
variation in respect of age at first flowering® Only one 
flowered in 4 years, 12 in 5 years, 15 in 6 years and 6 in 
7 years® The rest ox the palms took B years and more for 
flowering® This was in contrast to 4 to 5 years took by. 

their parents for first flowering. Height and girth of trunk 
were more in (Fg) progenies than in (2\j) progenies® While 
the annual rate of leaf production in T x T> was 1p®5 it was 
only 11*5 to 12®8 in the px'ogenies of S x D® In respect of



yield, seven out of 10 parents produced progenies giving 
mean yield higher then the parents while the yield of the 
progenies of the remaining parents were lower* The mean 
annual production of copra per tree was also higher then 
the parents. It was also of interest to note that all 
progenies of the same parent did not behave uniformly in 
respect of yield. The percentage of high yieldero ranged 
from 21.40 in the progenies of parent palm V111/52 to 100 
in parent palm VIII/40. Concluding the study the author 
reported that considerable reduction in the expression of 
hybrid vigour was observed from the first generation I x B 
to the second generation open pollinated progenies. In 
respect of age at first flowering, growth rate and leaf 
production they were more, equal to West Coast Tall than 
I x I), However about half the population gave higher 
yield of nut and copra than the parents. A few of the 
parent oalms produced high percentage of high yieldera 
which might be duo to prepotency.

4. '.Parent tree yield and progeny performance

Patel (1937) reported that nuts produced by trees 
which had a high Eetting percentage were distinctly superior 
to the rest in respect of curly germination. Early germina
tion being a criteria for liigh yield it was presumed that
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high yielding trees could give high yielding progenies. 
However, Cheyne (1952) reported no significant difference 
In progenies of high and low yielding mother polae ond 
from these selected at random, Naabiar and Hambiar (1970) 
after a detailed genetic analysis of yield attributes of 
coconut reported that choice of mother palao with nigh 
yield either for crossing purposes or for progeny testing 
appeared reliable provided that there wae sufficient gene-: 
tic diversity within the population# The seedlingo of 12 
months old from high yield group were bettor than olhera 
in the number of green leaves, height ond girth of the 
collar# When the young palms were five years old* diffe
rences between yield groups were significant for tue meer 
number of days for the emergence of successive leaves, 
number of leaves on the crown,-length, of leaf and number 
of leaflets# The same palms at bearing showed that Hie 
high yield groups (over 120 nuts per year and 101 to 120 nuts 
per year) were significantly superior to the rest as to the 
number of bunches emerged, number of female flow era produced, 
female flowers set and percentage set*

In a study conducted with progenies of three yield 
groups Hambiar and Hair (1965) found that progenies of 
high yielding mother palms were superior to progenies of 
poor yielding mother palms in respect of field survival and



vegetative growth* Kannan and Nanbiar (1979) reporting on
the same palms at bearing found that palms yielding more

\
than BO nuts per annum and palms selected at random (bulk 
mother palms) produced high yielding progenies* Palme giving 
an yield of less than 20 nuts were definitely unsuitable 
for seednut selection* iiyanage (1955) from his study in- 
Ceylon found that phenotypic selection of mother palao for 
high yield was ineffective as a rneariB of genetic improve
ment# Further studies by Liyanage (1958) confirmed that 
no correlation existed between mother palm and progeny 
yields under open pollination* He recommended controlled 
pollination between high yielding palms as a means of iiaprov- 
ing the genetic quality of the palms end suggested the 
establishment of elite seed gardens* norland (1957) pointed 
out that all high yielders need not necessarily transmit 
their high yield to progenies and that the real genetic 
improvement wae possible only through the identification of 
prepotent palms* Liyanage and Sakai (1960) found that the 
genetic progress in the progenies was likely to be more if 
the seed parent was selected on high yield of copra and nuts 
rather than on weight per husked nut and flowering period;

Crammer as quoted by Menon and Pandalai Cl960) stated 
that aary seedlings of the high yielding original mother 
trees showed themselves good yielders and there was a great



resemblance between the apparent descendants of the sane 
mother palm* Hoc&wood (1953) claimed that the remarkable 
results obtained by him In his estate were due, among 
others, to the use of planting material derived from high 
yielding selected mother palms instead of from “Block nuts 
of doubtful origin*

5* Utilisation of prepotent palms

liar land (1957) used the term prepotency* to describe 
palms that were able to traneait the high yielding character 
to their progenies inopite of having been indiscriminately 
pollinated by miscellaneous male parents* Only palms with 
dominant yield genes could be relied upon to transmit their 
superiority to their progeny* According to Charles (1961] 
the moat effective method to detect genetically superior 
palms was progeny testing- Liyanoge (1967) observed a 
significant and positive correlation between the total num
ber of leaves produced per plant within a family during 40 
months after transplanting seedlings and the mean yield oi 
adult progenies per family when they were 13 to 16 years 
old* There was good evidence of an association between 
leaf production of the young progeny and the breeding value 
of the parent* Desirable genotypes for breeding could be 
identified provisionally after 40 months by using this



technique. Liyonage (1969) suggested another quick method 
of identifying good genotypes by studying the inbreeding 
depression on endosperm and embryo weight of nuts* If the 
weight of either of those character was under genetic 
control one would expect differential behaviour between 
genotype when oelfed, depending on the nature of genes 
involved. If it was largely due to the additive effects 
of genes then the inbreeding depression might be less marked 
or even negligible than when it was controlled by dominance 
or epietatee* A study of seedling characters and yield 
attributes of 43 open pollinated progenies of eight high 
yielding palms of West Coast Tall, planted in 1953 made by 
Satyabalan et al* (1975) had shown that the progenies of 
three palms were high yielding and that they were superior

i'
in spa the production and female flower production to others, 
indicating that they were prepotents* The possibility of 
identifying such prepotent palms in the nursery was indicated.

6* Seedling characters

6*1* Gemination of nute and seedling growth

Humber of days taken for germination of seednuts had 
been reported to have profound influence on the growth of 
seedlings* Patel (1933) after a detailed study reported 
that early germinated nuts produced seedlings having e



faster rate of leaf production while nute which germinated 
late produced seedlings having a slow rats of leaf produc
tion. The number of leaves and time taken for germination 
were correlated for 1007 seedlings and it was found that a 
negative correlation amounting to 0.609 + 0.0141 existed 
between the' time taken for germination and the number of 
leaves-in the seedling. Highly significant positive corre
lation of 0.437 between sprouting of seednuts and flowering 
of palms an! a negative correlation of 0.424 between sprout
ing and yield were obtained by Idyanage (1 9 5 5) showing 
thereby that seednuts sprouted early gave rise to palms 
that flower in a shorter period and more productive than 
those sprouted later. Jack and Ssndo (1929) were also of 
the same conclusion that early germinated eeed ling will 
flower early. Higher yields in the early years of bearing 
had been reported to have obtained from seedlings grown from 
early sprouting nuts by Charles (1959). Srinivasa and Beau 
(1971) reported that cooonut seedlings from nuta which 
germinated early (within 4 months) had more loaves than those 
nuts germinated later# The splitting of leaves into leaflets 
also occurred earlier®

6.2# Influence of seedling girth, height and number of 
leaves on palm performance

Hampoothiri et al. (1975) reporting about the phenotypic
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and genotypic correlation of 9 characters with yield in 
coconut stated that girth at collar of the seedling, time 
taken for flowering,' epatho production and number of female 
flowers had correlations with yield, Ihere wao a significant 
genetic correlation between yield and number of leaves at 
seedling stage, A study of 37 mother palms and their pro- 
geny oonducted by Hinan and Fankajakshan (1961) revealed 
no relationship between the yield of the parent and the 
progery characters like girth ond number of leaves nor 
between parent girth and progeny yield, Kantian and JHambiar 
(1979) found vigorous and intermediate seedlings signifi
cantly superior to poor seedlings in the initial growth as 
well as in the annual nut and copra yield. Ho significant 
difference was noticed between vigorous and intermediate 
seedlings,

6,3* Effect of season of harvest of nuts on seedling
performance

George (1964-) observed that seednuto collected during 
February, March and April recorded the best germination and 
gave highest percentage of seedlings compared to those har
vested in other months. Regarding the time taken for germi
nation January-March nuts were the earliest and took only an 
average of 2 months while nuts harvested in Mŝ y, September,
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October and November took unusually long time (4-5 months). 
According to Henon (1961) seednuts collected In the month of 
April wore the boat* February to May In the West Coast and 
April to Juno in the Bast Coast were the optimum months for 
seednut collection (Aiyadurai* 1962). Patel (1933) reported 
that the nuts harvested in February had a lower percentage 
of germination than the nuts harvested in March and April, 
While the germination percentage in February harvested nuts 
was 79*9* those of March and April had 94,8 and 93,9 per cent 
germination.

7* Influence of nut characters on progeny performance 

7*1, Sice and ohape of seednut

Iho seednut size as reflected by the polar diamoter, 
equitorial diameter and volume of the nut had been reported 
to have some influence on the germination of nuts. When the 
volume of any nut In the bunch wae too mall or too big from 
the mean volume v this invariably never germinated or germina
ted very late (Patel, 1933)* Smith (1933) reported better 
germination from medium sized nut than from larger nut. Silva 
and George (1971) from © study of seednuts of 3 sizes (15.0, 
17*5 and 20.0 short axis) found that the overall germination 
rate and seedling growth were better in medium sized nutsi
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six months after sowing* Thomas (197Q) observed that nut 
size influenced the earliness and total germination though 
not to the level of significance* According to Mace&eu 
(1933) with equal volume, round nute germinated earlier 
than the oblong nuts* However no difference in percentage 
of germination between oblong and round nuts was found*
The length of leaves of seedlings was not influenced by 
the shape of nuts* But it influenced the number of leaves, 
number of roots and seedling weight*

7.2* Weight of seednuts

Patel 0938) concluded from germination studies that 
greater number of nuts from heavy bunches (12 nuts or more) 
germinated much quicker than those of light bunches (6 nuts 
and below) and that light seednuts (weighing 680 gm and 
below) gave much reduced germination than heavy ones 
(weighing 680 ga and above). Umali (1940) also reported 
the same conclusion. According to Thomas (1978) planting 
large seeds (1000-1300 gm) horizontally wae preferable.

8* Chlorophyll content in relation to yield

Chlorophyll among trio plant pigments is unique in 
that it is one of the essential ingredients in photosyn
thesis and consequently in dry matter production* Wide diff
erences in the chlorophyll content among different varieties
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were reported by Griffith et al, (1944) in tobacco, 
Stamess and Hodly (1965) in soyabean and Yadav and 
Hathat (1972) in arecanut.

Mathew and Head a can (1973) studied the C.5.I. index 
values for different varieties of coconut and indicated 
the possibility of a correlation between C.S.I. values and 
drought resistance in coconut.

Distinct differentiation in the different coconut 
ouliivare and hybrids, in the chlorophyll content hod been 
reported by Mathew and Hamdasan (1974)* The high yielding 
types possessed higher quantities of chlorophyll consent 
on area basis, than in low yielders. Mathew and Ramdaoan
(1973) observed significantly higher C.S.I. values in the 
West Coast Tall (20.7) compared to the Tall x Dwarf (13*2), 
Dwarf x fall (13*0), Dwarf Green (13*7) and Dwarf orange 
(10.6). Hybrids recorded low C.S.I. values indicating 
perhaps their superiority in drought tolerance over the 
West Coast Tall. Chlorophyll content in terms of total 
chlorophyll, chlorophyll-a and chlorophyll-b were highest 
in the hybrids of Tall z Dwarf and Dwarf x fall and loweat 
in Dwarf orange variety (Mathew and Ramdasan, 1974). The 
snae authors (1975) also correlated the rate of apparent 
photoeynthesie in the Vest Coast Tall coconut palm with the 
annual yield of nuts end the leaf chlorophyll content. The
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chlorophyll content was also correlated with the annual 
yield of nute*

The most representative sample of loaf for the 
estimation of chlorophyll content was N/2 or (lf+4) leaf 
in "the crown according to Mathew and Ran cl a ©an (1974). The 
mean chloropl^yll content in this loaf was fairly high and 
the coefficient variation was the lowest in this leaf in 
relation to the total number of leaves*



MatetiaU and Methods
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MATERIALS ABD METHODS

The present studies were undertaken at the Research 
Station and Instructional Farn of College of Horticulture, 
Vellanikkara during the year 1979*30 with the objective oi 
assessing the extent oi variability in seedling progenies 
obtained from open pollinated seednuts of Tall x Dwarf (3^) 
palms. The performance of 2 x D progenies derived
from different family groups and the influence of sea eon 
of harvest on the seednut and seedling characters were also 
studied. It was attempted to asBftso the feasibility of 
utilising the chlorophyll content of leaf as an Index of 
seedling vigour in the nursery.

1. Collection of seednuts

The materials for the study were collected from the 
Coconut Research Station, ITileshwar. A total number of 30 
West Coast Tall x Chowghat Dwarf Green (F^) palms beloziging 
to six family groups from the world's first 2 x D planta-

i
tion were selected for seednut collection. The palms were 
about 43 years old and were grown in red sandy loam soils 
and received regular irrigation during summer months. The 
family group end progeny numbers from which seednuts were 
collected are presented belows



28

Family &roup Progeny number
VIII/23 109

112
113
114
115

1/58 163
167168 
169 
174

1/109 141
142
144
146148

VIXI/153 153
155156
159160

1/76 126
126
129
135
136

VIII/143 41
4950 
52 
99

Fully ripe seednuts (12 month old) were collected 
for five months from January to May, 1979 and immediately 
after collection they were transported to' the Hcssarch 
Station and Instructional Farm, Vellaniickara. They were 
sown in the nursery one month after collection*



2, Climate and soil

The experimental site is situated at 10*32° 15' latitude 
and 76*12° E longitude at an altitude of 22.23 metres above 
M.S.L. Typical humid tropical climate is prevalent in the 
area* Soil is a deep well drained sandy loam.

3* Season and weather conditions

The study was conducted during the period from 
January, 1979 to June 1930. The details of meteorological 
observations recorded during the period arc presented in 
appendix I.

4. Lay out

The experiment was laid out in completely randomised 
design with family as treatment and progenies as replica* 
tione*

5* Preparation of nursery

The nursery area was selected in an open place 
without any Bhade. The lend was ploughed thrice and weede 
and pebbles were removed* Sufficient quantity of sand was 
added and mixed with the soil. Beds of si2e 1.8 m. width,
5*4 m. length and 20 cm. height were prepared. B.H.G. 5 
per cent duai was also added to the soil to prevent termite 
attack*
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6* Preparation of nuts for cowing

Huts stored for one month after harvest were planted 
after removal of perianth parts.

7. Planting

The nuts were sown in the nursery vertically with 
the stalk end up at a spacing of 30 an. each in the row 
2nd between rows. The top two cm. of the nut was kept ex
posed. Tho soil was pressed lightly around each nut.. The 
beds after sovring were mulched with paddy straw. First 
sowing of January harvested nuts was done on 23th February 
1979* Subsequent sowings wore done at monthly intervale.
The last sowing was in tho month of June.

8. After care of nursery

Hegular watering wa© done on alternate days during 
the summer months. Over head pondal was erected with plated 
coconut leaves to provide partial shade from February to 
May as a protection against scorching sun. The nursery beds 
were drenched with bordeaux mixture thrice as a precautionary 
measure against Bhizectonia rot. To control scale insect 
and leaf eating caterpillars Bkalux O.G5# was also sprayed 
thrieo.



Observation© recorded

The following observations of individual nuts ao 
well a© seedlings were recorded* The nut charactero were 
recorded before sowing and seedling characters were recor
ded from the 6th month after sowing at monthly intervale 
for a period of 6 months*

1* Hut characters

1*1* Polar circumference

The polar circumference is the measure through the 
base and apex of the nut and was measured in cm* using a 
measuring tape*

1*2. Bquitoriai circumference

The equitorial circumference is the measure through 
the middle portion of the nut and was recorded in cm- using 
a measuring tape.

1*3* Weight of nut

The weight of each nut wae recorded with husk at the 
time of cowing and vac recorded in ga.

1.4. Volume of nut

The volume of nut was determined by water displacement 
method and expressed in cc.
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2* Days taken for sprouting of nuts

Days taken for sprouting was calculated as the number 
of days taken from sowing of nuts to the emergence of shoot 
or plumule through the soft eye and to make a growth of 
about 2*5 cm* Tho shoot at this stage is referred to as 
the "crow* o beak". The sprouting period of each nut wae 
recorded in number of days*

3. Seedling characters

Recording of tho characters was started six mouths 
after sowing end continued every mouth for a period of six 
months*'

3.1. Girth at Collar of seedling

Girth at collar is a measure of circumference of the 
shoot at a level of 5 om* above the base. This was recorded 
in cm* using a twine and scale,

5.2. Height of seedling

Height was measured from the base of the seedling to 
the tip of the longest leaf with the help of a meter scale 
and recorded in cm*

3*5* Total number of leaves

Total number of fully opened leaves on the crown of 
the seedling was recorded every month*
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3.4. Colour of petiole

The colour of petiole wae examined by visual obser*- 
vation and recorded as yollow, orange, brown or green as 
the case may bo.

3.5* Tine taken for splitting of leaves

Time taken for splitting of leaves was calculated 
as the number of days from sowing of nuts to the splitting 
of g few leaflets in the fully opened leaf.

4^ Classification of seedlings based on vigour

The seedlings were grouped into poor, medium and 
vigorous based on the three measurable characters of girth
at collar, height of seedling and total number of loaves at
12 months age. The criteria adopted for the grouping is 
given below:

Category of 
seedling

Collar girth 
(cm.)

Height
(as.)

Total number 
of leaves

Poor Below 7.5 Below 70 1 to 3
Medium 7.5 to 10 70 to 100 4* to 5
Vigorous Above’ 10 Above 100 6 and above
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5. Chlorophyll analysis

A total number of 572 seedlings raised from nuts 
harvested in the month of L-Iarch and sown in April were 
used for chlorophyll analysis# Chlorophyll *a’, #b', 
a/b end total of the leaf samples from each seedling were 
estimated by epeetrophotometrio method as described by 
Mackinn^ (1941)» Stamese and Hadley (1965). Tho analysis 
was carried out in the month of July, 1980 when tho seed
lings were 14 months old.

She topmost fully opened leaf being ranked as one, 
the third leaf from the top was taken for analysis. A 
representative sample was taken from different portions of 
the fresh leaf after removing the aid rib of the leaflet.
To a one ©a. sample of tho leaf a email quantity of calcium 
carbonate was added to prevent phe2,opay tin formation. The 
tissue was extracted with acetone (QO per cent) in a mortar. 
The supernatant liquid was decanted and the extraction was 
repeated till the residue became colourless. The extract 
wao filtered on Buchner funnel and made upto 250 ml. in n 
volumetric flask. Anhydrous sodium sulphate 1 ga. was added 
to the solution for drying. An aliquot of the clear solution 
was used for reading the optical density in a spectrophoto
meter (1 cm). The optical density was read at 2 different
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wavelengths io* 645 and 663 and the contents of chloro
phyll •&', #b* and total were estimated as follows:-*

Chlorophyll a s 12.72 A 663 ” 2.33 A 645
Chlorophyll b 3 22.87 A 645 - 4*67 A 663
Chlorophyll (a+b) : 8.05 A 663 + 20.29 A 645

The results were checked with the sonogram cons true- 
ted by Sertak (1966) and was found correct.

6. Statistical analysis

The experimental data was subjected to statistical
ka m  lysis wherever necessary as per Pause and Eukatae (1978).A
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R E S U L T S

A detailed study of the mother palm characters* 
seednut end seedling characters were carried out end the 
results are presented below#

1« Mother palm characters

Seednuts collected from 30 tall x dwarf green palms 
(F-j > originated from 6 West Coast Tall grand parents were 
studied for their progeny performance# The grand parents 
were at the Central Plantation Crops Research Institute, 
Kaaaragode and the 30 T x L progenies were at the Coconut 
Research Station, Hileehwar. Details of the grand parents 
are given in Table 1*1» The maximum nut yield was recorded 
by VIII/23 (119*4) followed by 1/38 (111.2), VIII/143 
(110.7), 1/76 (109.3), 1/109 (94.3) and VIIX/158 (74*3). 
However in respect of mean copra content per nut VIII/158 
and 1/109, the two low yielders ranked first and second 
<216.6 and 170*6 ga* respectively)*

Lata in respect of the mean yield per palm, setting 
percentage and copra content of the 30 (F-j) palms Golleo«»J 
from the Coconut Research Station, Nileshvar are furnished 
in Table 1.2* Substantial difference in yield between 
families and within family was noticed. She mean yield
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Table 1*1* Bala characters of six Host Coast Tall grand 
parents

Bernal© Mean number* Mean copra Colour of Percentage
parent of nuts per content nut of oil In

year per nut 
(g)

copra

VIII/23 119.40 141.0 Green 71.79
1/56 111.20 154.9 light green 72.46
1/109 94.50 170.6 Green 71.71
VIII/158 74.30 216.6 light green 70.4Q
1/76 109.30 129.0 Yellowish

green 71.33

VIII/143 110.70 139.2 light green 69.77

* Average over 33 years (1920-1952)
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Sable 1.2. Mean nut yield, setting percentage and copra 
content of Sail x Dwarf (F^) palms

Family F. progeny 
Ho.

\Moan Ho. of 
nuto per 
year

Settingpercentage Mean copra 
content 
per nut 

(g)
V21I/23 109 88.62 40.84 140.00

112 94.82 48.36 156.67
113 72.27 38.37 128.33
114 72.73 32.92 133.75
115 98.73 41.01 1 3 0 . 0 0

Mean 85.47 40.26 137.75
1/58 165 56.82 37.08 155.00

167 71.09 31.26 203.33168 45.91 25.18 113.33
169 70.10 39.81 93.75
174 29.82 34.58 86.67

Mean 54.76 33.05 151.42
1/109 141 55.09 41.97 120.00

142 76.64 27.91 135.00
144 77.55 43.03 83.75
146 66.27 31.27 138.33
148 29.50 27.38 85.00

Mean 61.02 34.06 113.42
VIII/158 153 33.18 27.27 165.00

155 71.18 42.41 185.00
156 53.73 27.59 103.33
159 72.81 51.60 176.25
160 31.91 25.69 91.67Mean. 53.56 34.62 144.25

1/76 126 44.73 35.85 65.00
128 62.36 37.09 98.33
129 65.45 35.53 112.50
135 83.55 37.38 113.33136 99.36 40.71 120.00

Moan 71.09 37.56 102.83
VIII/143 41 82.91 50.31 97.50

49 87.36 42.76 113.33
50 98.73 53.59 78.33
52 36.27 40.78 06.67
99 47.55 39.00 100.00

Mean 70.56 45.77 95.17
* Average over 10 years 

*# Average over 4 years



Table 1.% Distribution of Tall x Dwarf (F-) palms of 
each family in different yield groups

Family; Number of palms yielding

less tbon 41-60 nute 61-80 nuta Above
40 nuts per year per year 60 nuts
per year per

year

VIII/23 0 0 2 3

1/58 1 2 2 0

1/109 1 1 3 0

VIII/158 2 1 2 0.

1/76 0 1 2 2

VIIX/H3 1 1 0 »*
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varied from 72*27 nuts to 93*73 nuto in the orogenies of 
grand parent VIII/23, 29*82 to 70.18 in 1/58, 29.50 to 
77*55 in 1/109, 31.91 to 72.81 in VIII/158, 44.73 to 99*36 
in 1/76 and 36.27 to 98.73 In VIII/143. She difference 
between progenies of VIII/23 was least with 26.46 nute 
where as it wae maximum in VIII/143 with 62.46 nute.

Tho family mean yield was maximum in VIII/23 (35.47) 
followed by 1/76 (71.09), VIII/143 (70.56), 1/109 (61.02), 
1/58 (54.76) and VIII/153 (53.56).

The number of progenies in the four yield groups ic. 
below 40 nuts, 41 to 60 nute, 61 to 80 nuts and above 80 
nuts per year in the 6 families are given in Table 1.3*
Out of five palms in each family two palms gave an yield 
between 61 to 80 nuts and 3 palms above 60 nuts in the 
family VIII/23 while the number of palms in each yield 
group of below 40, 40 to 60, 61 to 80 and above 80 nuts 
were 1,2,2 and nil in 1/53, 1,1,3 and jail in 1/109, 2,1,2 
and nil in VIII/153, nil 1,2 and 2 in 1/76 and 1,1,nil and 
3 in VIII/143 respectively. The difference in yield bet
ween families end within some of the families was very 
substantial.

The data on number of nuts obtained from the palma 
during the five month period of experimental studies are



Table 1.4* Humber of nute obtained from each pals* during the 
period from January to May 1979

Family F* progeny January 
H0.

Feb
ruary

March April Total
nuts

VIII/23 109 14 11 22 28 19 94112 10 9 23 25 4 71113 3 10 15 13 9 50
114 4 7 16 15 1 43115 10 8 19 10 20 67Total 41 45 95 91 53 325

1/58 165 . 0 2 10 18 4 34167 5 9 19 11 18 53168 1 5 7 22 2 37169 6 13 14 18 10 61
174 2 2 11 14 3 32Total 14 31 52 83 37 217

1/109 141 0 5 5 25 12 47142 3 9 32 8 8 60
144 9 16 26 20 11 84146 0 10 6 21 0 37140 1 0 3 6 0 10Total 13 40 74 80 31 236

VIII/158 153 0 3 6 10 11 30
155 1 2 8 0 9 20
156 0 1 7 12 0 20
159 3 4 6 14 8 35
160 2 0 6 7 2 17

Total 6 10 33 43 30 122
1/76 126 7 10 12 7 8 44

128 4 6 6 10 0 26
129 1 7 2 22 8 40
135 8 12 31 10 0 61
136 7 11 20 8 11 57

Total 27 46 71 57 27 228
VIII/143 41 0 8 38 14 9 69

49 9 11 24 34 8 56
50 0 7 11 13 16 49
52 2 9 12 20 0 43
99 2 s'o 10 10 7 35

Total 13 41 95 91 42 282
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furnished in Sable 1.4. Maximum number of 325 nuts wae 
obtained from the progenies of VIII/23 followed by VIII/143 
with 282 nuts and 1/109 with 233 nuts. She minimum number 
of 122 nuts was obtained from VIII/158*

2. Seednut characters

2*1* Weight of unhusked nut

She mean weight of unhusked nuts in the different 
progenies is presented in Table 2.1 and the corresponding 
critical differences are given in Table 2,1a* Weight of 
unhusked nut varied conoid or ably between families and 
within the family. Among the different families, progenies 
of VI11/158 recorded the maximum mean weight of 1025,83 gm 
during the five month period and the minimum of 656*03 ga
was recorded by the progenies of 1/76, The mean nut weight

\

of VIII/23 which gave the maximum m e m  progeny yield, was 
only 731,75 gm where as VIII/153 which ranked last in res
pect of nut yield had tho biggest sized nut. There appeared 
an inverse relationship between nut yield and nut weight.

With respect to moan nut weight of progenies within
each family it ranged from 570.15 to 910*00 in VIII/23,

/ \

705.67 to 1052.94 ga in 1/50, 632.85 to 874.62 ©a to 1/109,
840.00 to 1196.25 ©n in VIII/153, 526.30 to 768.25 ©a to 
1/76 and 607.91 to 862.29 gn in 1/76. I tie difference bet
ween the aaxlmum and miniaun weight of progenies varied
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Table 2.1. Mean weight of unhueked suits per pain froa January to Hay, 1979 Cg)

Pamily P. pro** geny Ho. January Febru
ary

March April May Mean o t 5 mon'bliB——— —— —p—— — —
VIII/23 109 771.41 855.45 662.27 586.07 527.37 681.17112 844.00 932.22 877.39 877.20 955.00 83J.94113 1100.00 920.00 900.67 923.08 810.00 910.00114 932.50 974.20 815.63 819.33 1040.00 863.48115 720.00 668.75 521.58 524.00 525.00 570.15-
Hean 883.59 870.12 755.51 745.94 771.49 781.75
1/53 165 _ 1130.00 1054.00 1047.22 1037.50 1052.94167 714.00 865.56 792.00 907.27 983.89 886.23169 1020.00 940.00 960.00 966.82 990.00 963.60169 705.00 667.69 689.29 726.11 766.00 705.67174 885.00 725.00 694.55 734.29 630.00 724.38
Mean 831.00 865.65 837.97 876.22 391.48 866.56
1/109 141 1136.00 988.00 726.00 645.83 777.02142 746.67 798.89 650.63 842.50 886.25 734.67144 724.44 603.13 603.93 587.00 753.18 632.86146 « 941.00 866.67 845.29 - 874.62143 940.00 — 753.33 738.33 763.00
Mean 803.70 869.76 772.51 747.82 763.66 756.43
VIII/158 153 »■ 1093.33 1146.67 1068.00 <934.55 1053.12155 990.00 1420.00 1005.00 — 1324.44 1196.25156 — 960.00 895.71 914.17 — 910.75159 1376.67 1175.00 1125.00 995.00 1230.00 1124.29160 830.00 — 861.67 824.29 — 840.00
Heai 1065.56 1162.03 1022.31 950.36 1179.66 1025.88
1/76 126 543.57 522.00 474.17 610.00 517.14 526,30128 572.50 676.67 638.33 884.00 — 731.54129 620.00 637.14 575.00 807.27 342.50 768.25135 725.00 630.83 615.48 664.90 — 640.96136 587.19 588,18 552.50 675.00 720.91 613.34Mean 610.65 610.96 571.10 728.23 693.52 656.08
VIII/143 41 955.00 722.37 696.43 683.39 739.7149 612.22 879.09 848.33 683.24 670.00 745.7050 - 857.44- 682.73 650.77 656.11 689.3252 930.00 693.33 640.00 518.00 - 607.9199 810.00 706.67 790.00 956.00 , 930.00 862.29
Mean 784.07 818.31 736.69 700.89 748.75 729.03
C.D. (0.05)* 164.95
Sea* 52*07 29.12 24.27 6.20 57.50 25.07

* Mean offcuta h arvested  during 5 month period*
** CH g iven  in  Table 2 . 1 a .
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Table 2.1a. Critical differ once for comparing me ana of weight of imhuckod nute

family Month of Family
harvest 1/53 1/109 VIII/153 1/76 VIII/143

VIII/23 January 223.1 <f 242.83 242.63 210.34 242.88February 202.14 214.40 214.40 202.14 202.14March 173.52 173.52 173.52 173.52 173.52
tia& 233.73 275.66 275.66 275.66 253.21

1/53 January * 254.01 254.01 223.10 254.01February - 214.40 214.40 202.14 202.14March 173.52 173.52 173.52 173.52ifey *" 775.66 275.66 275.66 253.21
1/109 January - • 271.55 242.88 271.55February 226.00 214.40 214.40March - - 173.52 173.52 173.52May * 308.20 306.20 283.29
VIII/153 January 242.83 271.55February - — 214.40 214.40March — • - 173.52 173.52May ** «■» 308.20 233.29
1/76 January - * _ 242.88February - - - - 202.14March - • *• •• 173.52May ** - • «•' 288.29

* CD for comparing means of family’ VIII/23 efid 1/58



from 241.76 gm in 1 / 1 0 9  to 356.25 gm in VIII/158. All 
progenies except one in VIII/153 produced nuts weighing 
more than 900 gms while all progenies of 1/76 produced 
comparatively smaller eised nuts.

The influence of month of harvest on nut weight was 
also studied. The nute of progenies of VIII/153 were 
comparatively heavier than all the progenies of other 
families during all the five months of study. The maximum 
mean weight wae 1179.66 gm in the nuts harvested in the 
month of Mpy followed by 1162.06 gm in the nute of February. 
The lowest weight was recorded in April harvested nuts.
The nuts of progenies of 1/76 had the least weight in the 
month of January, February, SJsrch and May and trie progenies 
of VIII/143 in the month of April.

The differences between parents in mean weight of 
unhushed nuts wei'e significant in all months except April.

2.2. Volume of unhusked nuts

Volume of unhusked nuts harvested in different months 
from the 30 progenies under study was recorded and presented 
in Table 2.2 and the corresponding critical differences 
are given in Table 2.2a. The volume of nuts between fami
lies and within family differed considerably. The family 
mean for five month period was maximum in VIII/158 with
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Table 2*2. Moan volume of unimeked nuts per palm from January to toy 1979 Coo)
Family I* progeny No* January February liar oil April May Mean of 5 aonthe

— — —
VIII/23 109 2504.2 2320.0 1617.6 1859.2 1298.6 1912.1112 2518.5 2732.2 2362.9 2320.4 2310.0 2349.6113 3365.0 3005.0 2140.6 2513.0 1964.4 2482.1114 3235.0 3333.5 2197.6 2531.3 3200.0 2619.5115 2063.5 2250.0 1160.0 1457.5 1562.0 1995.2Mean 2359.1 2339.1 1912.0 2136.4 2067.0 2191.7
1/53 165 3945.0 2871.5 2768.8 2342.5 2372.9167 2167.0 2524.4 2025.0 2653.6 2630.0 2489.1168 3720.0 3192.0 2785.7 2380.0 2635.0 2616.4169 2191.3 2125.3 1617.4 1857.3 2095.0 1984.2174 2560.0 2505.0 1370.4 1738.5 1836.6 1725.1Mean 2858.3 2358.3 2153.8 2279.6 2417.8 2339.5
1/109 141 — 3420.0 2239.0 1310.2 1865.8 2041.3142 3118.3 2932.2 1880.1 2499.3 2560.0 2139.7144 2512.7 1943*4 1626.6 1520.0 1813.6 1715.5146 — 2935.5 2511.6 2358V3 2539.1148 2670.0 - 2023.3 1771,6 - 1937.0Moan 2807.7 2807.7 2056.0 1991.9 2079.8 2034.5
VIII/153 153 3433.3 2895.8 2853.0 2865.0 2783.1155156 3975.0 4505.03720.0 2911.22811.4 2511.2 3425.5 3355.22669.6159 4936.6 4012.5 3811.5 3271.4 3763.7 3703.9160 2052.5 1803.3 1737.1 — 1805.6Mean 3917.7 3917.7 2846.6 2593.2 3351.4 2864.5
1/76 126 1437.1 1446.5 833.3 1350.0 1165.0 1211.2128 1282.5 2020.0 1759*1 2137.5 - 1891.5129 2000.0 2072.8 1975.0 2014.0 2192.5 2067.7135 2430.6 2262.5 1629.8 1971.0 mm 1915.2136 2101.4 1873.6 1593.7 1830.0 1982.2 1818.2Mean 1935.1 1935.1 1558.2 1860.5 1779.9 1784.8
VIII/143 41 2553.7 1328.9 1427.8 1466.6 1503.749 1367*4 2529.0 1741.8 1650.7 2352.5 1824.150 — 1240.4 1396.1 1523.8 1524.752 2222.5 1544.4 1115.4 1034.0 - 1150.1

99 2290.0 1555.0 1768.5 1857.0 2402.8 1913.8Mean. 2079.0 2079.0 1439.0 1473.1 1936.4 15S4.3
C.B. (0.05)** 591.05
Sea. 149.57 97.51 93.17 81.65 112.94 82.66
*  Moan o f  n u ts  h arvested  during 5 month period

** CB g iven  in  Table 2 .2 a .



Table 2.2a. Critical difference for comparing means of volume 
of unhuaiced nuts

Family Month of 
harvest

Penally
1/58 1/109 VIII/158 1/76 VIII/143

VIII/23 January 1015.30 1105.32 1105.52 957.24 1105.52February 676.80 717.06 717.86 676.80 676.30
March 666.12 666.12 666312 666.12 666.12
April 575.40 575.40 610.50 575.40 575.40
May' 722.03 334.66 834.66 354.66 766.68

1/58 January • 1155.98 1155.93 1015.30 1155.98
February 717.66 717.86 676.30 676.30
March - 666.12 666.12 . 666.12 666.12
April — 575.40 610.50 575.40 575.40
May 034.66 854.66 354.66 766.68

1/109 January _ 1255.79 1105.32 1235.79February - - 756.70 717.36 717.36
March — - 666.12 666.12 666.12
April - - 610.50 575.40 575.40
May 955.17 933.17 372.91

VIII/158 January — — .. 1105.32 1235.79February «- - — 717.86 717.86
March - - — 666.12 666.12
April - - - 610.30 610.30
May — — — 933.17 672.91

1/76 January - - - - 1105.32February - - — — 676.30
March - - — — 666.12
April - - - - 575.40May - mo - - 372.91

* CB for comparing means of family VIII/23 and 1/36
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2364.53 oo followed by 1/53 with 2339.58, VIII/23 with 
2191.73, 1/109 with 2034.55, 1/76 with 1734.31 and VIII/143 
with 1534.34. The nut volume was maximum in the case of 
treee giving low yield of nuts. Within family also the 
nut volume varied considerably between tho progenies* It 
ranged from 1595.22 to 2619.57 oo in VIII/23, 1725.15 to 
2872,91 oo in 1/50, 1715.54 to 2539.19 oc in 1/109, 1305.66 
to 3703.93 oo in VIII/153, 1211.25 to 2087.75 co in 1/76 
and 1150.10 to 1913*86 cc in VIII/143. Pour our of five 
progenies of VIII/158 produced larger sized nuts with a 
volume of more than 2600 oo. The variations between pro
genies wae maximum in the family of VIII/158 and minimum 
in the family of 1/109. Marked effect of season on nut 
volumes was also observed. The progenies of VIII/153 
recorded maximum volume during all months while the lowest 
volume was recorded by the progenies of 1/76 during the 
month of January., February and U%y and those of VIII/143; 
in Marhh and April. Statistical analysis showed signifi
cant difference in all the months.

2.3. Polar circumference of unhusked nut

The mean values of polar circumference of unhusked 
nuts collected from the progenies under study during all 
months is presented in Table 2.3 and the corresponding 
oritical differences are given in Table 2,3a. Difference
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Table 2.3- lie mi polar circumference of unhusked nuts per paisa 

from January to May 1979 (cm)

Family F- pro
geny No*

January February March April May Mean of 
5 Qonthe

VIII/23 109 61.79 62.27 56.41 54.04 49.42 50.11
112 60.60 61.44 60.35 58.62 58.25 53.89
113 67.00 62.10 61.40 58.77 55.00 55.02
114 •63.00 63.14 57.94 59.73 60.00 54.40
115 55.95 55.88 50.47 52.60 50.50 48.41

Moan 61.67 60.97 57.51 56.75 54.63 52.37
I/5Q 165 . _ 67.00 62.60 61.72 60.00 52.09

167 55.20 57.44 57.40 58.55 60.11 58.34
163 65,00 55.31 64.43 61.86 56.50 62.46
169 57.33 55.31 55.93 55.72 53.80 55.52
174 65.00 59.50 55.55 .54.71 53.33 55.81

Kean 60.63 60.67 59.13 53.51 56.75 56.74
1/109 141 63.60 60.20 53.32 52.03 52.27

142 62.67 62.56 53.16 53.75 59.38 59.27
144 57.4-4 55.00 55.46 51.50 53.82 54.42
146 - 61.80 62.50 58.81 - 60.22
143 60.00 . - 53.00 54.50 - 56.10

Mean 60.04 60.74 58.86 55.38 55.09 56.45
VIII/15Q 153 _ 65.33 64.00 60.20 57.09 60.44

155 71.00 70.00 64.83 6 - 63.67 65.15
156 — 70.00 63.43 61.25 - 83.02
159 75.00 69.50 68.83 64.36 66.75 67.37
160 52.50 — 62.33 53.00 - 56.67

Mean 66.17 68.71 64.69 59.83 62.50 62.53
1/76 126 52.29 52.60 49.17 50.30 47.75 50.37

123 50.75 55.33 54.33 53.30 — 53.61
129 56.00 55.00 58.00 55.14 53.88 55.03
135 60.00 59.67 56.19 55.30 — 57.33
136 57.43 54.45 54.80 55.00 55.36 55.19

Mean 55.29 55.41 54.50 53.31 52.23 54.31
VIII/H3 41 m. 59.63 53.74 51.93 50.89 53.68

49 50.89 58.64 55.33 52.00 50.33 53.65
50 - 57.14 51.82 49.92 50.00 51.41
52 59.50 52.56 51.33 46.10 — 49.53
99 55.00 58.00 55.80 55.30 56.43 56.11

Mean 55.13 57.19 53.70 51.05 51.90 52.87

C.D* (0.05)** 
Sea. 1.17 0.632 0.591 0.632 0.321

4.26
0.592

* Mean o fn u te  h arvested  during 5  month period
*'* CD g iven  in  Table 2*3a*



Table 2,3a. Critical difference for comparing means of polar 
circumference of unhusked nuts

Family Month of Family
harvest --- .■■■■-- ------

1/58 1/109 VIII/158 1/76 VIII/143

VIII/23 February 4.5§ 4.64 4.64 4.38 4.37
March 4.25 4.25 4.25 4.25 4.25
April 4.45 4.45 4.72 4.45 4.45May 5.28 6.10 6.10 6,10 5.60

1/58 February 4.64 4.64 4,38 4.38
March - 4.25 4.25 4.25 4.25
April - 4*45 4.72 4.45 4.45May ** 6v10 6.10 6,10 5.80

1/109 February - • 4.89 4.64 4.38
March - — 4.25 4.25 4.25April - - 4.72 4.45 4.45May * 6.82 6.82 6.38

VIII/158 February — * 4.64 4.64
March — — - 4.25 4.25
April - - - 4.72 4.72
May •* “ w 6.82 6.38

1/76 February — - - 4.38
Haryh - - — — 4.25
April - - — — 4.45
May - - — — 6.38

* CD for comparing means of family VIII/23 ^ 8  1/58
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were noticed between' families and also within family in 
respect of polar circumference of unhusked nuts* The 
family VIII/158 recorded maximum polar circumference of 
62*55 ca followed by 1/58 with 56*74 cm and 1/109 with 
56*45 cm* The least measurement of 52*57 cm was in 
VIII/23* The progenies within the families also shoved 
marked variation* It ranged from 48*41 to 55*02 cm in 
VIII/23, 52.09 to 62*46 cm in 1/50, 52*27 to 60.22 cm in 
1/109, 56*67 to 67.37 cm in VIII/158, 50*37 to 57.33 cm in 
1/76 and 49.53 to 56.11 cm in VIII/143*

The differences between parents in mean polar cir
cumference was significant in the nuts harvested in the 
months of February, March, April and May and not signifi
cant in the month of January. Progenies of VIII/158 re
corded maximum circumference in all months and VIII/143 
had the minimum circumference in all months except February.

2*4. Equitorial circumference of unhusked nut

The equitorial circumference of unhusked nuts also 
shoved almost the similar trend as the polar circumference* 
Tho data are presented in Table 2*4 and the corresponding 
critical differences are given in Table 2.4a. The family. 
VIII/158 recorded maximum circumference of 53*44 cm 
followed by 1/58 with 50.31 cm and VIII/23 with 48*87 ca.
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Sable 2*4. Mean equitorial circumference of unhusked nute 
per pals from January to May* 1979 (cm)

Family F- progeny Ho. January ?ohrtwry March April May Mean of5 months
VIII/23 109 50.50 51.18 45.82 43.32 40.79 45.38112 50.30 51.44 51.39 50.08 51.75 50.80113 56*67 52.80 51.33 51.00 47.00 51.10114 55.10 56.71 50.69 51.60 56.00 52.52115 47.35 47.13 42.16 42.60 45.30 44.53Sieen 51.99 51.85 48.28 47.74 48.17 43.87
1/58 165 . . 60.00 56.00 53.56 55.25 54.62167 47.30 50.11 49.90 50.18 52.06 50.48163 58.00 53.40 53.00 51.32 53.00 52.19169 49.17 47.77 47.64 47.17 47.70 43.91174 50.00 49.00 44.82 44.64 45.00 45.37Mean 51.12 52.06 50.27 49.37 50.20 50.31
1/109 141 - 58.20 53.20 46.84 45.33 48.34142 54.83 53.67 47.97 50.38 51.63 50.73144 47.89 46.19 44.51 41.95 46,00 45.10146 — 53.20 53.83 49.90 51.43148 50.00 — 48.33 44.17 C* 45.99Mean 50.91 54.07 49.78 46.65 47.65 40.32
VIII/158 153 53.33 59.17 53.33 52.27 54.68155 57.00 62.00 55<>38 — 57.56 57.10156 — 54.00 52.57 50.25 ■ - 51.18159 61.67 57.75 58.55 54.93 57.75 57.06160 53.00 ' — 48.33 •44.57 — 47.20Mean 57.22 58.02 54.76 50.77 55.86 53.44

t'

1/76 126 39.57 39.30 37.30 41.00 37.38 33*64128 39.75 46.17 .46.17 46.90 — 45.59129 45.00 46.29 49.00 .46.77 47.75 45.70135 47.63 47.83 45.00 .45.90 — 46.05136 47.21 43.27 44.60 .45.63 45.91 45.16Mean 43.83 44.57 44.35 .45.24 43.68 44.23
VIII/143 41 _ 49.13 42.79 41.21 41.56 • 43J0749 58.78 49.36 48.58 44.32 43.68 45.5050 . .  — 44.43 41.82 ,41.46 39.89 41 o952 46.00 40.56 39.58 .35.95 — 42.9299 49.50 50.83 48.10 .49.60 48.86 45.03Mean 44.76 46.86 44.17 ,42.51 43.55 43.53
C.B. (0.05)** 4.22
Sen. 0,892 0.800 0.761 0.742 0.821 0iS92

* Mean o f  nut© h arvested  during 5 month period
** C3> g iven  in  Sable 2 .4 a .
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Table 2.4a. Critical difference for comparing means of 
equitorial circumference of unhueked nuts

Family Month of Family
harvest — ..... —  - ■ ■ ... — — —

1/58 1/109 VIII/158 1/76 VIII/143

VIII/23 January 6.05
February 5*56
March 5.45
April 5.21
May 5.99

I/5S January ..
February •
March —
April -
Mey **

I/1C9 January —
February -
March —
April •
May mm

VIII/158 January —
February -
March —
April -
May

1/76 January —
February “
March “
April “
May

6.58 6.58 5.70 6.53
5.90 5.90 5.56 5*56
5.45 5.45 ■ 5.45 5.45
5.21 5.93 5.21 5.21
6.91 6.91 6.91 6.35

6.83 6.88 6.05 6.53
5.90 5.90 5.56 5.56
5.45 5.45 5.45 5.45
5.21 5.53 5.21 5.21
6.91 6.91 6.91 6.35
a. 7.36 6.58 7.36

6.22 5.90 5.90- 5.45 5.45 5.45- 5.53 5.21 5.21«■» 7.73 7.73 7.23
*. 6.58 7.36- - 5.90 5.90- - 5.45 5.45- 5.52 5.53“ 7.73 7.23

6.58- - - 5.56- - - 5.45- - 5.21- - - 7.23

* CD for comparing means of family VIII/23 and 1/58



54

35i0 least measurement of 44.25 cm was recorded by 1/76.
The circumference ranged from 44.55 to. 52.52 cm in VIII/23, 
45.37 to 54.62 cm in 1/58, 45.13 to 51.43 cm in 1/109,
47.20 to 57.10 cm in VIII/153, 38.64 to 46.05 cm in 1/76 
and 41.39 to 45.50 cm in VIII/143. It was also observed 
that there was variation in the equitorial circumference 
of the nuts harvested in the different months. Among the 
different families, VIII/158 had the maximum oiroumference 
in all months followed by 1/58 in the month of March, April 
and Hay, VIII/23 in the month Of January and 1/109 in tho 
month of February. The progenies of VIII/143 recorded the 
minimum circumference in most of the months. Statistical, 
ana 3y sis of the data shoved significant difference among 
families at level in all the months except May and at 
5# level in the month of Hay.

3. Humber of days taken for germination of nuts

The nuts collected from each progeny during the 
different months were sown separately after a storage period 
of one month. The number of days taken for opr outing was, 
recorded.in all progenies and are presented in Table 3 and 
the corresponding critical differences are given in Table 
3a. It varied between families and also within ©act* family. 
The maximum number of 114.16 days was taken by family
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Table 3 , Mean number of daye for sprouting of nuts harvested 
from January to May 19 7 9

Family S’, pro
geny Ho.

January February March April &May Mean of 
5 a on tho

VIII/23 109 139.15 113.27 107.47 1 0 9 . 7 0 103.18 121,07
1 1 2 142.25 116.00 1 1 0 . 3 6 97.52 107.50 110.79
1 1 3 111.50 112.56 117.92 100.77 93.75 107.65
114 131.75 118.50 105.12 94.33 74.00 1 0 5 . 2 8
115 131.44 111.17 112.41 91.70 83.63 103.43

Mean 131.23 114.30 1 1 0 . 6 6 93.85 93.41 109.64
1/53 165 _ 1 2 1 . 0 0 8 0 .9 0 90.65 91.25 89,67

167 127.40 110.56 104.00 9 2 . 6 0 81.50 97.33168 1 0 0 . 0 0 116,80 120.67 99.74 87.50 105.62
169 109.25 116.00 110,15 93.82 03,50 102.93
174 130.50 1 2 1 . 0 0 120.64 91.64 119.67 108.50

Moan 116.79 117.47 107.27 93.70 84.93 100.80
1/109 141 _ 116.67 1 1 4 . 8 0 1 0 0 . 5 2 114.56 107.34

142 122.33 104.14 1 1 6 . 6 2 101.13 93.57 109.89
144 110.78 115.50 117.15 104.47 94.82 1 1 0 , 2 1
146 - 1 2 0 . 3 8 99.50 1 0 0 . 1 0 - 105.48148 177.00 — 130.33 93.80 - 1 2 6 . 1 1

Mean 136.70 116.17 1 1 5 . 6 8 1 0 0 . 0 0 1 0 0 .9 8 111.81
VIII/153 153 _ 114.50 107.17 94.22 98,40 100.44

155 137.00 126.50 99.17 — 81.00 95.32
156 « 145.00 95.17 9 8 .0 0 100.05
159 6 6 . 0 0 1 1 3 . 0 0 . 97.17 93.33 75.38 89.79160 75.00 » 109.00 91.00 - 96.07Mean 92.67 125.25 101.54 94.14 84.93 96.43

1/76 126 102.83 1 1 2 . 3 8 1 1 2 . 5 0 94.86 1 1 0 . 8 8 112.51
128 129.67 125.50 114.00 9 8 .2 0 « • 112.99
129 177.00 1 1 9 . 6 0 1 1 7 . 5 0 9 6 .0 0 87.75 101.58
135 1 0 1 . 8 6 101.82 105.73 94.70 « 102.65136 143.33 127.36 111.14 97.29 85.09 111.92

Mean 130.94 117.33 112.17 9 6 . 2 1 93.91 103.33
V I I 2 / U 3 41 1 1 9 . 2 2 121.71 1 1 3 . 0 0 112.13 120.73

49 127.11 139.25 102.14 108.32 105.13 109.6650 — 128.00 1 0 6 . 7 8 1 1 3 . 1 8 100.65 109.26
52 157.50 127.80 112.42 126.18 - 124.57
99 1 0 1 . 0 0 1 2 9 . 8 8 1 1 2 . 0 0 105.50 53.67 106.56Mean 128.54 128.83 1 1 1 . 0 1 113.24 100.40 114.16
#34* 'C.D. (0i05)

Sea. 5.59 1.67 1 . 7 0 0.941 2.18 1 , 6 8

# Mean number of days for sprouting of nuts harvested during trie 
entire period

** CD given in Table 5a,



Table 3a. Critical difference for compering means of number 
of days for sprouting of nuts

Family Month of Family
harvest

1/58 1/109 VIII/158 1/76 VIXI/H3

VIII/23 April 6*64-* 6.64 7.04 6.64 6.64

1/58 April - 6.64 7.04 6.64 6.64

1/109 April - - 7.04 6.64 6.64

VIII/158 April - 7.04 7.04

1/76 April - - - 6.64

* CD for comparing means of family VIII/23 and 1/58



VIII/143 followed by 1/109 with 111.81 days, VIII/23 
with 109.64 days, 1/76 with 103.33 days, 1/53 with 100.30 
days and VIII/153 with 96.43 days. Within families also 
the progenies varied in respect of the sprouting period*
It ranged from 103*43 to 121.07 days in VIII/23, 39.67 to 
103.50 dsyo in 1/53. 105.48 to 126.11 days la 1/109, 89.79 
to 100.44 days in VIII/153, 101.53 to 112.99 days in 1/76 
and 106.56 to 124*57 days in VIII/143* The difference 
between maximum and minimum number of days token by the 
progenies in the family group was least in VIIX/158 and 
highest in 1/109.

Month of harvest was also found to influence the 
sprouting period of nute. The nuts of progenies of the 
family VIII/153 harvested in the months of January, March 
and May took the minimum number of. days for sprouting 
where as tho nuts of family VIII/23 harvested in February 
germinated earlier. In April family 1/58 took the minimum 
number of days. It ranged from 92.67 days in the nuts 
harvested in January in family VIII/153 to 131.23 deye in 
VIII/23, 114.30 days in VIII/23 to 123.83 days in VIII/143 
in tho nute harvested in February, 101.54 days in VIII/158 
to 115*68 day© in 1/109 in the nuts harvested in the month 
of March, 93.70 days in 1/58 to 113.24 dsyo in VIII/143 
in the nuts harvested in the month of April and 84.93 days
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In VIII/158 to 100.98 days in 1/109 in nuts harvested in 
the month of May* However the difference was statisti
cally significant only for fh© nuts harvested in the 
month of April.

Another point of interest noticed was that tho nuts 
took less number of days for germination in most of the 
families as the harvest progressed from the mouth of 
January’ to May* The nuts harvested in the month of May 
germinated earlier than the nuts harvested in other months.

4* Seedling characters 
4*1* Girth at collar

Girth at collar gives an indication of the vigour 
of seedlings* Bats on the mean girth at collar of the 
seed lingo one year after sowing is given in Table 4*1*1 
and the corresponding critical differences are given in 
Tables 4* 1a and 4* 1b. Highly significant variation in 
girth was noticed between families. The maximum girth 
of 9.41 cm was recorded by progenies of VIII/23 and the 
least girth of 8*60 cm by the progenies of 1/76* The mean 
girth of other families were 9*20 cm in 1/53» 8*73 cm in 
1/109, 3*97 cm in VIII/153 and 8*83 cm in VIII/143. The 
progenies within each family also showed variations in 
girth. In the family VIII/23 tho progeny mean girth varied 
from 8.64 to 10.10 am which wo© significant at 1$ level.
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Table 4* 1*1. Mean collar girth of, progeny one year after 

sowing (cm)

Family pro- Mon th of harveot Mean of'B«Hy no. January February March April Mgy 3 moxvu

109 10.56 9.35 9.44 7.97 8.00 3.64
112 10.50 10.54 9.35 8.94 9.50 9.61
1 1 5 12.90 9.72 10.12 3.95 9.04 9.51
114 10.90 10.17 10.65 9.14 12.00 10.10
115 11.14 9.25 9.22 8.76 9.41 9.19

.  * 11.12 9.91 9.65 6.75 9.59 9.41

VIII/23

Mean 
CD (0.05)
sezu
1/58

Mean
CD (0.05)' 
Seau
1/109

Mean
CD (0.05)
Sea.
VIII/158

Mean
CD (0.05) Sea.
1/76

Mean
CD (0*05)
Bern.
VIII/143

50 %
99"MeanCD (0.05)

CD (0,05)*'“'* Given in table

141 - 0.77 9.04 7.81 6.B8
142 10.50 9.43 9.09 8.33 9.54
144 11.62 9.00 8.75 7.47 3.19146 - ■ 9.20 10.37 9.55 -
146 a. so — 7.25 9.44 —

■ • 10.21 9.10 8.90 8.52 3.20

155 10.25 9.65 8.49 6.90
155 7.00 11.00 9.65 - 9*36156 ~ 8.00 10.24 8.13 •
159 11.90 10.33 10.90 9.61 9.86
160 10.90 - 8.18 7.83

9.93 0.90 8.72 8.52 8. 87

126 12.00 3.67 7.80 7.05 6.32
123 6.33 8.63 8.38 8.12 -
129 10.00 11.00 8.75 9.38 8.50
135 13.42 10.45 9.19 9.62 —
136 9.67 8.70 7,80 7.87 7.7910.68 9.54 8.38 S.41 7.54

•»

y*op 
6^25 

14 s '

k i

m

f f l

«2*&i10 .2 1
os 26

1 : ! !  
1 0 . 3

a.4410.48
? : 8

m

6.667.179.27
'kf$

0.110
165 - 10.75 9.22 9.35 3.55 9.26
167 9.60 10.22 9.53 9,72 9.21 9.60
168 1 3 . 0 0 9.57 9.41 . 5.85 5.05 9.03
169 11.13 8.20 9.60 8.98 9.14 9.18
174 12.00 9.27 9.37 a. 52 7.00 8.67

11.43 9.60 9.38 9.20 7.95 9.20
0.034
7.54
9.16
6.58
9.62
8.76
8.73
0.121
8.01
9.74
8.7110.12
8.28
8.97
0.161
8.27 
7.949.28
9.74
7.75 8.60

4.1a® ** Given in Table 4.1b.
.Q*Q3—  
0.931



Skble 4-.1&* Critical &iffereaic© for comparing moons of collar 
girth of Fg progeny

Family
tm « »  ** «a i

Month of 
harvest

Family
1* o» fc> »» — H — 11̂  —I

1/58 1/109 VIII/153 1/76 VIII/143
VIII/23 February 1.19* 1.26 1.26 1.19 1.19

March 0.97 0.97 0.97 0.97 0.97
1/58 February - 1.26 1.26 1.19 1.19

March - 0.97 0.97 0.97 0.97
1/109 February - 1.55 1.26 1.26

March - - 0.97 0.97 0.97
VIII/158 February - - *» 1.26 1.26

March - - «0» 0.97 0.97
1/76 February ~ - - - 1.19

March - - - - 0.97

* CP for comparing means of family VIII/23 aa<3 1/50
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Table 4.1b. Critical difference for collar girth of Pp 
progeny within, the families

Family Progeny Progeny number
Ho. -------------------------------------

VIII/23 112 113 114 115

109 0.60 0.67 0.70 0.62
142 - 0.70 0.73 0.65
113 - - 0.79 0.72
114 - _I „  „°*74

1/109 142 144 146 148
141 0.71 0.66 0.78 0.132
142 - 0.62 0.75 1.29
144 “ 0.70 1.27
146  -_____ -______ -______ 1.40

VIII/158 155 153 156 160
159 0.97 0.85 0.94 1.07
155 - 1.01 1.08 1.20
153 - - 0.97 1.11
156 _   -__ -___  1.17

1/76 126 135 129 136
128 1.03 0.94 1.03 0.97
126 - 0.85 0.95 0.08
135 - - 0.85 0.78
129  r_____ =______ =______ Q*S2_,

VIII/143 41 50 99 52
49 0.62 0.69 0.80 0.76
41 - 0.73 0.83 0.7950 0.89 0.8499 - 0.94

* CD for comparing means of progeny Ho. 109 end 112
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In 1/58 though it varied from 8.37 to 9*60 cm the diffe
rence was not significant. The variations within the 
progenies of 1 / 1 0 9  ranged iron 7 . 5 4  to 9 . 6 2 cm and was 
significant at 1$ level* In the cose of VIII/158 it 
ranged from 8 . 0 1 to 1 0 . 1 2  cm which was significant at 1£ level. 
The progenies of 1/76 also showed significant difference 
at 1$ level with a range of 7*75 to 9*74 cm. The varia
tion between progenies of VIII/143 ranged from 8 . 1 3  to 
9*76 cm and was hot statistically significant in girth at 
collar.

In respect of the month of harvest the progenies 
of 1/58 recorded the maximum girth of 11.43 cm and 9 . 2 0 cm 
in the nuts harvested in January and April. In the pro
genies of VIII/23 it was for the nuts harvested in the 
month of February, March and May with 9.91, 9*35 end 9.53 cm 
respectively. The least girth was recorded by the progenies 
of VIII/143 for the nuts harvested in the months of January, 
February and April end the progenies of 1/76 for the months 
of March and May. However difference between families was 
significant only for the months of February and March.

Variations were also observed among seedlings of the 
sans progeny. The mean girth, range, standard deviation, 
standard error of mean and co-efficient of variation within 
each progeny tree are presented in Table 4.1.2. The



Table 4.1*2. Mean, range, £tandard deviation, standard
error of mean and co-efficient of variation 
for eeed ling girth within each palm

Family F* pro-
gmay Mo.

Mean Range S.3>. Sem. C.V.

VIII/23 109 8.67 4 .2-1 2 . 2 1.97 0.219 22
1 1 2 9.60 6 .0-1 2 . 2 1.96 0.241 20
113 9.61 3.5-13.8 2 . 0 0 0.295 2 1
114 10.08 6.0-15.3 1.75 0.277 17
115 9.48 6.0-13.5 2.03 0 . 2 6 0 2 1

1/58 165 9.30 5.5-11.2 1*36 0.237 15
167 9.60 5.0-15.0 1.92 0 . 2 7 2 2 0
168 9.27 3.0-13.0 1.89 0.334 20
169 9.17 6.2-13.0 1.49 0.203 16
174 8.95 6.0-11.5 1.54 0.277 17

1/109 141 7.30 2.3-10.5 1.35 0.235 24
142 9.16 5.5-11.0 1.32 0.1Q5 14
144 3.73 3.0-14.0 2.06 0.237 24
146 9.62 7.5-12.5 1.14 0.193 1 2
1 4 8 3.76 5 .0-1 0 . 8 1.83 0.647 2 1

VIII/158 153 8.40 3.6-11.5 1.91 0 . 3 8 1 23
155 9.75 7.0-11.5 1.74 0.435 18
1 5 6 8.71 6 .0-1 1 . 2 1.31 0.309 15
159 1 0 . 1 2 7.0-13.0 1.57 0.237 16
160 8.44 6 .0-1 1 . 0 1.74 0.502 2 1

1/76 1 2 6 8.27 0 «f-1• 2 . 1 0 0.361 24
128 8.39 3.0-11.4 2 . 0 1 0.400 24
129 9.42 4.3-12.2 1.59 0.373 17
135 9.97 3.0-15.0 1.64 0 . 2 2 1 16
136 7.90 3.3-13.0 2 . 0 1 0.296 25

VIII/143 41 8.73 5.0-11.5 1.87 0.243 2 1
49 9 . 0 0 3.5-15.0 1.96 0.225 22
50 8.63 5.3-10.5 1.42 0.218 16
52 8.09 5.0-11.3 0.84 0.143 1 0
99 9.75 4.2-13.5 2 . 1 1 0.406 22



co-efficient of variation was taken as an index to indi
cate the extent of variability of the mean values pre
sented in tho table. The maximum co-efficient of varia
tion of 25 was in the tree number- 1 3 6 of family 1/76 and 
the minimum of 1 0 was in tree number 52 of family VII1 / 143.

4.2. Height of seedlings

The height of seedlings was recorded one year after 
cowing and the data presented in Table 4.2.1 .end. the 
corresponding critical differences are given in Tables 
4.2a end 4.2b. From the table it can be seen that the 
seedlings exhibited substantial difference in growth bet
ween families and also within family* The mean height was 
maximum in the family VIII/23 with 104.95 cia followed by 
I/5S with 94.55 cm, VIII/143 with 9 0 . 1 1 cm, 1/109 with 
38.90 cm, VIII/153 with 88.17 cm and 1/76 with 86.04 ca.

The differences between progenies wgb found to bo 
significant on statistics! analysis in all families except 
VIII/143. In family VIII/ 2 3  the mean height ranged from
92.00 cm in progeny number 109 to 114*25 cm in progery 
number 1 1 4 * while in family 1/53 it was 87.00 cm in progeny 
168 to 101.00 cm in progeny 141 to 104.57 cm in progeny 
146, in family VIII/153 It was 77.54 in progeny 153 to
96.33 in progeny 159, in family 1/76 it wae 71.71 cm in
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Table 4.2.1. Mean height of Fg ProgeiJy °3ae year after sowing (cm)

Family F- pro- Month of harvest Mean of
gery No. — :  1 ~ ■ ■ ■ ■ - ■ ■■■ -- -5 monthsJanuary February March April May

VIII/ 2 3 109 118.00 103.81 97.96 86.56 80.30 92.00
112 119.54 116.44 113.23 99.80 125.70 109.59
1 1 3 134.50 108.01 126.91 98.65 104.13 109.53
114 117.25 100.75 132.70 92.89 1 2 7 . 0 0 114.25
115 115.72 95.55 116.28 93.75 103.15 99.39

Mean » 1 2 1 . 0 0 104.91 117.42 94.33 108.06 104.95
CD (0.05)
1 / 5 8 165 , - 105.80 94.50 98.63 95.65 95.25

167 90.20 108.67 99.67 104.60 9 8 .8 8 1 0 1 . 0 0
168 1 2 6 . 4 0 89.50 8 4 .6 0 9 2 . 1 0 57.00 8 7 . 0 0
169 100.15 8 3 . 0 0 91.59 95.65 9 2 . 8 0 89.74
174 9 8 .0 0 82.75 83.53 78.27 58.17 99.75

M e a n  „ 103.69 93.94 9 0 .8 2 93.86 78.50 94.55
CD (0.05)
1/109 141 - 81.33 91.70 76.60 64.68 73.88

142 103.50 90.07 1 0 3 . 0 0 83.31 105.41 96.54
144 106.00 82.85 101.92 74.11 78.65 8 6 .9 8
14 6 - 93.83 104.42 108.71 - 104.57
1 4 8 82.50 - 65.65 89.30 — 82.53

Mean - 97.33 86.87 93.31 86.41 82.91 8 8 .9 0
CD (0.05)
VIII/158 153 - 94.25 8 6 .9 0 80.17 69.31 77.54

155 44.00 1 0 7 . 0 0 95.75 - 9 1 . 8 6 9 2 . 2 1
156 - - 85.50 1 0 2 . 2 0 8 0 .3 8 - 8 6 . 7 2
159 103.25 96.33 104.16 95.38 93.50 96.83
160 8 9 .0 0 — 94.38 8 2 . 5 0 — 87.54

M e a n 78.83 95.77 98.45 8 4 . 6 1 84.89 88.17
CD (0.05)
1 / 7 6 126 93.30 8 1 . 0 6 78.03 60.00 65.70 75.85

128 70.17 79.32 80.06 78.65 - 78.84
129 ■8 7 . 0 0 1 0 1 . 1 0 9 2 .0 0 96.76 84,43 94.30
135 109.33 •8 5 . 2 6 99.16 '95.80 - 109.51
136 84.07 68.83 6 8 .6 8 67.21 77.74 ■71.71

M e a n  _ 8 8 . 7 8 83.11 83.59 79.68 75.96 86.04
CD (0.05)
VIII/143 41 - 6 3 . 2 1 104.11 '8 8 .9 8 64.77 90.38

49 103.06 8 3 . 0 1 116.19 . 83.75 69.36 ■ 92.54
50 — 67.67 1.1 3 . 3 0 8 4 .2 0 100.06 95.39
52 49.50 6 6 .2 0 113.78 72.77 — • 80.33
99 9 1 . 0 0 77.80 1.11.60 . 75.94 111.44 91.90

Mean „ 81.19 7 1 . 8 0 111.80 81.13 86.41 • 9 0 . 1 1
CD (0.05)
&  (0.05)** 
S e m . 3.79 1.82 1.94 2 . 0 1 3.94

13.24 ; 1.85
* Given in Table 4.2a. ,** Given'in Table 4.2b.



Table 4.2a, Critical difference for comparing aeons of 
height of ? 2 progeny

Faaily Month of 
harvest

Family

1/50 1/109 VIII/158 1/76 VIII/143
VIII/23 January 25.76 20.04 28.04 24.28 28.04

February 1 2 . 6 6 13.43 13.43 1 2 . 6 6 1 2 . 6 6

March 13.89 13.89 13.89 13.89 13.89
1/50 January - 29.33 29.33 25.76 29.33

February - 13.43 13.43 1 2 . 6 6 1 2 . 6 6

March - 13.89 13.89 13.89 13.89

1/109 January - - 31.35 28.04 31.35
February - - 14.16 13.43 13.43
March • - 13.89 13.89 13.89

VIII/158 January - _ - 28.04 31.35
February - - - 73.43 13.43
March •» - - 13.09 13.89

1/76 January - w - 28.04
February - - - 1 2 . 6 6
March - - - - 13.69

* CD for comparing meano of family VIII/23 and 1/50



67

Table 4-* 2b* Critical difference for height of ProSQn«f 
within the families

Family Progeny
Ho.

Progeny Ho.

VIII/25 1 1 2 113 114 115

1 0 9 7.71 0.59 8.99 7.89
1 1 2 - 0.93 9.32 8 . 2 6

113 - - 10.06 9*08
114 - - - 9.46

I/5B 167 165 174 166
169 7.54 3.49 0.65 6.57
167 - 3.61 8 * 7 8 8,69
165 - - 9.61 9.53
174 - - 9.68

1 / 1 0 9 142 144 146 1 4 8

141 8 . 0 1 7.57 6.80 14.82
1 4 2 - 6.94 0.44 14.61
144 - • 7.63 14.26
146 - - - 1 6 . 0 6

VIII/153 155 153 156 160
159 10.65 9.32 1 0 . 2 6 11.75
155 • 1 1 . 0 2 11.82 13.14
153 - - 10.64 12.09
156 - - - 12,83

1/76 126 135 129 136
123 33.06 30.27 33.06 31.18
1 2 6 ** 27.36 30.44 2 6 . 3 8

135 - - 27.38 2 5 . 0 8

129 * - - 2 8 . 3 8

* CD for comparing means of progeny number 109 and 112



progeny 1 3 6 to 1 0 9 . 5 1 cm in progeny 135 and in family 
VIII/143 it was 80.33 in progeny 52 to 95.39 in progeny 50.

Influence of month of harvest on the height of 
seedlings was also noticed. She seedlings of family 
number VIII/23 raised from nuts harvested in all months 
recorded maximum height and the mean height ranged from
9 4 . 3 3  cm in the seedling raised from April harvest to
121.00 cm in the seedlings of January harvest. Least 
growth in respect of height was made by tho progenies of 
VIII/158 in the January harvested nuts, VIII/143 in the 
February harvested nuts and 1/76 in the March, April and 
Hay harvested nuts. Statistical analysis showed the 
differences between the parental combinations significant 
for the months of January, February and March and not 
significant for other two months of April and May..

Variations were also observed between seed lingo 
of the same progeny. The moan height, range, standard 
deviation, standard error of mean and co-efficient of 
variation of seedlings obtained from each seedling from 
a progeny are presented in Table 4.2.2. The co-efficient 
of variation was taken os an index to indicate the extern, 
of variability of the moan values presented in the table. 
The maximum co-efficient of variation of 32 was, in progeny
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Table 4*2*2. E-Seon, range, standard deviation, standard
error of moan and co-efficient of variation 
for eeed ling height within each palm

Family F1 Pro
geny ho.

Moan Hang© S.S. Sea. c.v.

VIII/23 109 94.35 40*5-126.5 24.54 2.73 26
1 1 2 109.65 54*5-146.5 20.87 2.57 19
113 1 1 0 * 1 0 32*0-156.5 25.27 3-73 23
114 111*15 45.0-150.0 25.51 4.04 23
115 106.03 48.0-152.0 2 3 . 2 2 2.97 22

1/153 165 97.41 2 6.5-1 2 8 , 0 2 2 . 5 6 3.93 23
167 101.09 41.0-144.0 20.44 2.89 20
163 37.73 27.0-126.5 21.69 3.83 25
169 90.28 46.0-119.5 17.08 2.32 19
174 79.75 38.0-109.5 16.42 2.95 2 1

1/109 141 75.88 26.5-105.5 19.32 2.93 25
142 93.50 44.0-126.5 18.02 2.52 18
144 89.63 31.5-130.5 22.79 2.60 £5
146 104.57 87.0-136.0 13.72 2 . 3 2 13
143 82*54 41.0-107.5 19.06 6.73 23

VIII/158 153 79.44 39.0-104.0 16.02 3.36 21
155 9 2 . 2 2 44.0-125.0 20*26 5.07 22
1 5 6 86.73 42.0-114.5 17.32 4.08 20
159 96.98 60.0-133.0 17.95 3.28 19
160 87.99 59.5-107.0 14.31 4.14 16

1 / 7 6 1 2 6 75.96 4 1 .0-1 0 6 .0' 18.28 3.14 24
123 78.05 25.0-103.0 1 9 . 8 0 3.96 25
129 94.29 47.0-128.5 18.93 3.25 20
135 97.05 ' 40.0-150.0 23.03 3 . 1 0 24
136 69.46 37.0-127.0 21.92 3.23 32

VIII/143 41 91.29 31.0-125.8 24.56 3 . 2 0 27
49 93.15 20.5-150.5 25.73 2.96 28
50 93.73 44.6-147.0 25.45 3.93 27
52 84.68 4 2.0-1 3 1 . 0 26.55 4.62 31
99 91.90 35.0-137.7 24.97 4.80 27
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number 1 3 6 of family 1/76 and the minimum of 1 3  wae In 
the progeny number 146 of family 1/103* This indicated 
that the seedlings produced by some of the progenies were 
more uniform than the seedlings produced by other progenies*

4.3* Total leaf production

The total number of leaves produced by each seedling 
obtained from different monthly harvests from all the 
families were recorded one year after sowing of nuts and 
the mean value presented in table number 4*3 * 1 end the 
corresponding critical differences of analysis are given 
in Table 4.3a*

Tho families differed between themselves in respect 
of total leaf production* The maximum mean leaf produc
tion of 6*03 was in.the family VIII/23 and the minimum of 
3*36 was in family VIII/153* The difference between 
families was found to be significant at 1 per cent level*

Variations were also noticed between the seedlings 
of the same progeny* The mean number of leavos produced, 
range, standard deviation, standard error of mean and 
co-efficient of variation of each progeny tree are pre
sented in Table 4.3*2* The co-efficient of variation is 
taken as the index to indicate the extent of variability
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Table 4*3*1* Sean nunber of leave8 produced by one year old

progeny

VII2/23

Sean CD (0.05)
1/58

Sean
1/109

Sean CD (0.05)
VIII/158

Mean
1/76

Sean CD (0.05)
VIII/143

Sean 
CSJ.C*Q5)
0D (0.05) Sea.

\  P ? o -  
je n y  H o .

M o n th  o f  h a r v e s t M ean  of 
- 5  B o n t h oApril Jfc?rJ a n u a r y February M a r c h

109 6.40 5.91 5,67 5.00 5.33 5.58112 6.29 6.25 5.91 6.04 5.00 6.14113 7.50 6.33 5.85 6.15 5.50 6.02114 6.50 6.50 6.33 6.00 7.00 6.43
1 1 ? 6.78 5.50 5.76 5.50 6.06 6.06

• 6.29 6.10 5.90 5.74 5.78 6.03
165 m 7.00 5.50 5.63 4.25 5.42'16? 6.20 6.11 5.89 5.70 5.29 5.72168 9.00 5.67 6.00 5.32 3.00 5.40169 7.25 5.90 6.23 5.29 5.70 5.83’174 6.50 6.00 5.09 5.00 4.33 5.13

i *
7.24 6,14 5.74 5.59 4.51 5.50

141 6.00 6.20 5.25 4.67 5.19142 6.67 6.29 5.69 5.63 5.71 5.06144 7.22 5.55 5.41 5.37 5.10 5.56146 mm 5.88 6.17 5.67 — - 5.80148 4.00 mm 5.00 6.40 — 5.71
*
i

5.96 5.93 5.69 5.68 5.16 5.63
153 7.00 4.67 4.67 4.50 4.96155 3.00 6,50 5.33 « 5.00 5.56'156 m 5.00 5.80 4.67 — 5.06159 6.00. 5.33 6.20 5.42 5.13 5.73160 6.50 • 5.50 5.17 4.25 5.50’5.17 5.96 5.50 4.98 4.88- 5.36
126 7.20 5.75 5.00 4.83 4.60 5.44128 5.00 6.60 6.20 5.90 mm 5.84129 5.00 6.00 5.00 5.74 5.06 5.74135 8.17 6.90 5.71 6.20 «* 6.29136 5.50 4*89 5.67 5.29 4.70 5.09

i *
6.17 6.03 5.52 5.59 5.05 5.68

41 5.29 6.19 5.42 3*86 5.5849 6.25 5.44 5.90 5.37 5.00 5.5450 4.29 5.33 5.80 6.13 5.6052 4.00 4.63 6.00 4.80 5.4299 6.50 5.60 6.33 5.64 6*60 5.81
* 5.58 5.09 5.95 5.42 5.40 5.59
__________ ■— ” 0.4140.231 - S a l e s - 0.100 0,100. J>ft171 0.055
a TaDle 4.3a. m* •  mm mm m S* ••
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Pable 4*3&* Critical difference for total leave e produced 
by Fg progeny within the femiliee

Family Progeny Progeny number
VIII/23

Mo. 112 113 114 115

109 0.37 0.41 0.43 0.38
112 - 0.43 0.44 0.39
115

t
- 0.48 0.43

114 - - - 0.45

1/109 142 144 146 148
141 0*45 0.41 0.49 0.83
142 - 0.39 0.47 0.82
144 - - 0.44 0.80
146 - ~ 0.85

VIII/158 155 153 156 160
159 0.56 0.49 0.54 0.62
155 - 0.58 0.63 0.69
153 - - 0.56 0.64
156 Off - - 0.68

1/76 126 135 129 136
128 0.65 0.59 0.65 0.62
126 - 0.54 0.60 0.56
135 no* • 0.54 0.49
129 - — — 0.56

* CD for comparing mean© of progeny No«109 and 112



Sable 4.

Fatuity

VIII/23

1/58

1/109

VIII/153

1/76

VIII/143

3*2. Mean, range, standard deviation, standarderror of mean and co-efficient of variation for total leaf production within each pain

- ■i progeny Ho.
Mean Bang© S.D. 8313. G.V

109 5.58 3-a .20 0.133 22112 6.02 4-3 .95 0.114 15113 6.03 4-8 .26 0.186 21114 6*27 4-0 .56 0.089 9115 5.92 3-0 .23 0.157 21
165 5.50 3-6 .15 0.1999 21
167 5.72 3-9 1.29 0;132 22168 5.43 2-3 1.29 0.228 24169 5.85 3-8 1.15 0;156 20174 5.13 3-7 0.89 0.159 17
141 5.34 3-7 1.11 0.171 21142 5.82 4—9 1.08 0.143 18144 5.59 3-3 1.21 0.138 22146 5.60 4-8 0.93 0.153 16140 5.75 4-7 1.17 0.412 20

153 4.80 3-9 1 . 0 6 0.212 22155 5.19 4-7 0.81 0.204 16156 5.00 4-6 0.64 0.151 13159 5.50 4-3 0.94 0.172 17160 5.50 4-7 0.80 0.230 14
126 5.41 4-9 1.33 0.226 25123 6.03 4-3 1.31 0.263 22129 5.74 4 - 8 0.96 0.165 17135 6.29 4-9 1.24 0.168 20136 4.99' 2-8 1.36 0.201 27
41 5.64 2-8 1.29 0.168 2349 5.50 3-7 1.15 0.132 2150 5.57 3-8 1.08. 0.167 1952 5.43 3-8 1.28. 0.222 2399 5.31 3-9 1.39 0.267 24



or the mean values presented in the table* Co-efficient 
of variation wae maximum (27) in the cao© of progeny 
number 136 of family 1/76 and minimum (9) in the case of 
progeny number 114 of VIII/23.

Between progenies of same family also difference 
was noticed in respect of total leaf production. The 
mean leaf produotion ranged from 5.53 to 6*43 in family 
VIII/23* 5.13 to 5.33 in family 1/53, 5.19 to 5.36 in 
family 1/109, 4.96 to 5.73 in family VIII/153, 5.09 to
6.29 in family 1/76 end 5.42 to 5.31 in family VIII/143-

\

Statistical analysis showed the difference to be signifi
cant between progenies of families VIII/23, 1/109, VIII/153 
and 1/76 and not significant in families 1/58 and VIII/143*

The influence of month of harvest on total leaf pro
duction in seedlings was found to be not significant in 
the nuts harvested in cjiy of tho months*

4*4* Iteaf splitting

Early splitting of leaves in the seedling is consi
dered to be an indication of seedlings vigour* The days 
taken for first splitting of leaf were recorded in respect 
of tho seedlings under study and the mean values are pre
sented in Table 4.4*
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£ able 4*4 • Leaf splitting in one year old Fg P̂ ogesy

Family pro- 
gory Ho*

Totalseedling D̂ ye taken for first splitting 
(mean)

Hank ofleafsplittedfirst(mean)

Splitting percentage of total
progexy

VIII/23 109 79 321.25 5.63 50.63112 64 320.45 5.60 60.61
113 46 314.72 5.92 54.35114 42 306.05 5.95 43.78

Sean 115 63 322.26 5.91 37.7050.34
1/53 165 33 326.32 5.37 59.30167 50 324.53 5.82 34.00168 32 337.56 5.78 29.03169 54 329.69 5.77 24.07
Mean 174 31 350.00 5.75 25.8033.00
1/109 141 42 340.60 6.00 12.20142 52 335.06 5.94 35.29144 76 330.56 5.72 23.68146 35 333.75 6.00 22.86
Mean 148 8 353.00 6.00 59.0024.82
VIII/158 153 25 339.78 5.33 36.00155 16 324.75 5.75 16.00156 18 346.50 5.50 33.33159 30 335.63 5.56 53.33
Mean . 160 12 365.00 6.00 13.3336.64
1/76 126 35 330.50 5.75 11.76128 24 351.86 5.27 30.43129 34 ' 327.93 5.53 44.12
Mean

135136 5447 . 339.57 347.00 6.37 55.5620.0033.50
VIXI/143 41 59 342.00 6.20 48.8349 76 337.40 5.95 26.8250 42 342.53 6.50 46.1552 33 361.00 6.75 12.12
Mean 99 27 318.40 5.30 37.0430.80
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The mean number of dcye taken for first splitting 
ranged from 306.05 in progeny number 114 of family VIII/23 
to 365 daya in progexy number 160 of VII1/153. Wide 
variation was noticed in the number of seedlings with 
op lit loaves one year after sowing among the different 
progenies of families. While 60.61$ of the seedlings 
of tree number 112 of family VIII/23 showed splitting of 
leaves in one year, the minimum percentage of 11.76 was 
observed in the progeny number 126 of family 1/76.

5* Distribution of seedlings based on vigour

The seedlings were grouped into vigorous, medium 
and poor based on collar girth, height and total number 
of leaves one year after sowing# The criteria used for 
this grouping veres Vigorous-oollar girth above 10 cm, 
height above 100 cm and total number of leaves above 5; 
Medium - collar girth between 7.5 and 10.00 cm, height 
between 70 and 100 cm and total number of leaves 4 to 5, 
Poor - girth below 7.5 cm, height below 70 cm and total 
number of leaves below 4. The percentage of seedlings 
coming under different groups in all progenies along 
with their mean yield are presented in Table 5 (Plate X).

In reepeot of the mean values of the progenies of 
each family, VIII/23 produced the maximum number of vigo
rous seedlings. The percentage of vigorous, medium and



Tablo 5« D is tr ib u tio n  o f  seedlings/based on v ig o u r

Faaily pro Kean Total Vigorous ttediun Poorgeny Hg. yield seedlings seedlings seedlings seedof nuta <$) (&) lingsw
VIII/23 109 68.02 79 45.56 32.92 21.52112 94.62 64 57.82 34.37 7.81113 72.27 46 54.38 34.78 10.36114 72.73 42 69.06 23.60 7.14115 98.73 63 55.33 28.57 15.88Uean 55.10 31.30 15.60
1/53 165 56.82 33 48.46 39.40 12.12167 71.09 50 58.00 30.00 12.00168 45.91 32 34.38 46.87 16.75169 70.18 54 35.18 50.00 14.82174 29.62 31 16.12 58.06 25.80Moon 40.00* 44.00 16.00
1/109 141 55.09 42 14.28 38.09 47.65142 76.64 52 42.30 46.15 11.55H4 77.55 76 27.64 46.03 26.51146 66.27 35 57.14 42.86 —140 29.50 8 25.00 50.00 25.00Mean 33.33 44.14 22.55
VIXI/158 153 38.18 25 12.00 56.00 52.00155 71.18 16 31*25 50.00 18.75156 53*73 10 22.22 66.66 11.12159 72.61 30 53.34 36*66 10.00160 31.91 12 25.00 50.00 25.00Mean 30.V0 50.49 18.81
1/76 126 44.73 35 28.57 26.57 42.86128 62.36 24 20.84 54.16 25.00129 65.45 34 32.36 55.88 11.76135 83.55 54 55*56 29.62 14.82136 99.36 47 12.76. 44.68 42.56Mean 31.95 40.73 27.32
VIII/143 41 82.91 59 44.09 35.62 20.2949 87.36 76 35.52 44.73 19.7550 96.73 42 38.09 40.47 21.5352 36.27 33 21.22 39.39 -39.5999 47.55 27 51.85 37.04 11.11Mean 37.93 40.08 21.94
* Average over ten years
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Petiole colour of grand parents and P- 
progenies

pro- F- pj 
geny, No. nice

Family Female parent Male parent F, pro- F* proge-

VII1/23 Green Green

1/58 Light green Green

1/109 Green Green

VlIX/ 1 5 3  Light green Green

1/76 Yellowish green Green

VIII/143 Light green Green

109
112
113
i s

165
167168 
169 
174
141
142 144 
146 
148

153
155
156
159160

126
128
129
135
136
414950 
52 
99

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

green
green
green
green
green
green
green
green
green
green

Light-green 
Lark green 
Light - green 
Light green 
Light.green

Light green
Light-green 
Light-green 
Light-green 
Light green

Light green 
Light green 
Light green Light green 
Light- green
Light green 
Light bronze 
Light1green Light green 
Light green



1* Vigorous

2. Medium

3. Poor

P M  IB I. distribution of eee&linge based on
vigour
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poor seedlingB in this family wore 55.10, 31*30 and 
13*60 respectively. The minimum of 30*70 percentage of 
vigorous seedlings were produced by VIII/158. Between 
the progeniee, the percentage of vigorous oeedlings varied 
fron 45*56 to 69.06 in VIII/23* 16.12 to 53*00 in 1/53, 
14*23 to 57.14 in 1/109, 12*00 to 53.34 in VIII/158, 12*76 
to 55.56 in 1/76 and 21*22 to 51.35 in VIII/143. Out of 
five progenies in each family the number which produced 
more then 50 per cont vigorous seedlings was four in 
VIII/23 and one each in 1/53, 1/109, VIII/53, 1/76 end 
VIII/143. It was of interest to note that the progenies 
which gave high yield have also produced maximum percentage 
of vigorous seedlings where as poor yield ore have produced 
only low percentage of vigorous seedlings.
6* Distribution of seedlings based on colour of petiole

The petiole colour variations in the grand parents 
and their progenies (F-j) ore furnished in Table 6*1 and 
the number of seedlings (Fg) in each progeiy falling unde** 
different colour groups are furnished in Table 6*2 and 
Plate XI and III* Green is the predominant colour of the , 
grand parenta both female and male* In the F-j progenies 
also the pre-dominant colour is green* But in the (Fg) 
progeniee there was a clear segregation of petiole colour 
into green and bronco in a majority of the progenies*



Table 6.2. Distribution of seedlings based on the colour 
of petiole

Faraily IP* pro
geny Ho.

Total
seedling

Green Bronze Yellow Orange

VIII/23 109 79 52 27
112 64 24 40 — -
1 1 3 46 13 23 - -
114 42 15 27 - —
115 63 13 44 ■* —

1/58 165 53 26 7 -
167 50 35 15 - -
168 32 24 a — -
169 54 45 1 1 — -
174 31 21 10 — **

1/109 141 42 34 a - -
142 52 44 6 - -
144 76 63 13 mm -
146 35 26 9 - mm

143 0 7 1 —

VIII/158 153 25 15 10 - -
155 16 12 4 - —
156 13 15 13 - -
159 30 24 6 - —
160 12 5 3 2 3

1/76 126 35 35 - • —
123 24 23 1 - -
129 34 21 13 - -
155 54 45 9 - -
136 47 36 11 — —

VIII/143 41 59 — 45 9 5
49 76 20 43 4 4
50 42 7 23 7 552 33 - 27 4 2
99 27 13 14 - —



PXATS II. Fp progeny segregation for petiole 
colour

1, Green
2. Orange 
3* Bronze
4. Yellow





P UTK III. Loaves showing rarioUB P*tioio 
colours

1. arson
2. Bronze
3 . Yellow

4. OrenM
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In the Pg progenies of VIII/143 some of the seedlinge with 
yellow and orange petioler colour was also noticed, The 
green dwarfs were reported to bo stable for green colour 
and therefore the colour variations noticed in the present 
study might be due to the heterozygous nature of the tall 
female parent used in the mating,

7* Chlorophyll content of seedlings

Chlorophyll *a\ fb?, 'a/b* and 'a-s-b1 oontents of the
leaves of the progenies of the Harch harveeted nuts were

<~ \

estimated and the neon values are presented in Table 7.
The total chlorophyll content was highest in tine progenies 
of grand parent VIII/23 (mean 2,87), Variations in chloro
phyll content was noticed both between families and within 
families,. Variation© from 2,30 to 3*66 in the progenies 
of grand parent VXXI/239 2,30 to 3*46 in 1/38, 1,91 to 3,25 
in 1/109, 1,56 to 3*08 in VIII/158, 2,38 to 3.02 in 1/76 and 
2,45 to 2.U0 in VIII/143 were also noticed,

8* Correlation studies

Simple linear correlation co-efficients wore worked 
out between nut characters and seedling characters ond the 
value is presented in Tables 8,1 and 8,2, The nut characters 
(polar circumference, equitorial circumference, weight and
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Table 7. Mean chlorophyll a, b, a/b ratio and a*b content 
in Fp progeny (ag/g)

Family pro- Chlorophyll content
geny Ro» — .......... -..............

3 b a/b &*b

VIII/23 109 1.15 1.15 1.00 2.30
112 1.54 1.27 1.05 2.61
113 1.53 1.31 1.05 2.69
114 1.60 1.52 1 *03 3-12
115 1.57 1.29 1.06 3.66

Mean 1.56 1.30 1.04 2.87
1/50 165 1.50 1.20 1.08 2.50

167 1.47 1.36 1.08 2*83
168 1 *62 1.84 0.88 3.46
169 1.49 1.30 1.14 2.79
174 1.59 1.25 1.11 2.64

Mean 1.45 1.39 1.05 2.84

1/109 141 1.51 1.33 1.13 2.84
142 1 *62 1.67 0.97 3.29
144 1.26 1.35 0.94 2.63
146 1.23 1.37 0.93 2.65
148 0.996 0.909 1.09 1.91

Mean 1.35 1.32 1.01 2.66
VIII/158 153 1.11 1.02 1.08 2.13

155 1.20 1.15 1.04 2.35
156 1.33 1.23 1.08 2.56
159 1.5S 1.50 1.05 3.08
160 0.76a 0.788 0.97 1.56

Mean 1.19 1.13 1.04 2.33
1/76 126 1.32 1.27 1.03 2.59

128 1.49 1.52 0.98 3.01
129 1.29 1.34 0.96 2.63
135 1.46 1.40 1.04 2.86
136 1.17 1.21 0.96 2.3B

Mean 1.34 1.34 0.99 2.69
VIII/143 41 1.27 1.32 0.96 2.59

-49 1.21 1*44 0.84 2.65
50 1.43 1.37 1.04 2.80
52 1.42 1.31 1.06 2.73
99 1.23 1.22 1.00 2*45

Mean 1.31 1.33 0.96 2.64



Table 8*1* Simple linear correlation co-efficiente
between nut characters and seedling characters

Nut characters Seedling characters
Girth Height Total leaf 

production

Polar circumference 0.393* 0.100 -0.116
Equitorial
circumference 0.472 0.302 0.044

Weight 0.456 0.210 -0.081
Volume 0.553 0.297 0.046
Pays taken for 
germination -0.429* -0.276 -0.261

* Significant at 5$ level 
** Significant at 1£> level

Table 8*2* Simple linear correlation co-efficient matrix 
of seedling characters

Seedling character Height Total leaf production

Girth at collar 0.344 0.676
Total leaf production 0.752**

Significant at 1# level
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volume) shoved significant correlation with girth of the 
seedlings while no such correlation was noticed with the 
height and total number of leaves produced* however girth 
of eeedlingo had significant correlation with height and 
total number of leaves produced. £he number of days taken 
for germination hod o significant negative correlation 
with the girth of the seedlings* whereas correlation with 
height end total leaf production though negative wae not 
found to be significant*



*&l6CU55lon
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D i s c u s s i o n

The selection of oar exits from a population for 
further propagation from en outbreeding material like 
coconut is dependent on the performance of parent and 
its progency in controlled matings. The extent of gene
tic variation in the seedlings obtained from open polli
nated seednuts of hybrid palms also need to be studied 
in the context of large scale planting of hybrid palms 
arid the possibility of utilising these palms for eeednut 
collections. Such an analysis would also permit the iden
tification of high yielding genotypes with superior trans
mission of their traits to their progeny and the pattern 
og genetic variation which will enable a breeder to know 
the magnitude of genetic variation available for selection 
and the breeding procedure to be adopted. In a crop like 
coconut with large" generation interval the relationship 
of seedling characters with adult plant performance, will 
help elimination of inferior genotypes at an early stage. 
The West Coast fall variety grown extensively in Kerala 
and other coconut growing areas of India is locally adapted 
and is highly heterozygous and show considerable genetic

i
variation for yield in the same location. In the present 
study an attempt hue been made to analyse the genetic 
variations of yield of nuts and other characters associated



with productivity in, certain 2x1) hybrids and other 
mother palms. The 6 grand parents wex'e West Coast Tali 
palms grown at the Central Plantation Crops He search 
Institute, Kaearagode. They were used as female parents 
in controlled matings with dwarf green palms and the 
resultant tall x dwarf palms (F^) were grown at the 
Coconut Research Station, Nileehwar. Open pollinated 
seedr.uts were collected from 5 palms each of the 6 parental 
combinations for study of the seedling characters*

1. Performance of Tall x Ewarf (F^) palme

The grand parent palm VIII/23 recorded the maximum 
mean yield of 119.40 nuts/annum followed by 1/53 with 
111.20 nuts, VIII/143 with 110.70 nuts, 1/76 with 109.30 
nuts, 1/109 with 94.50 nuts and VIXI/153 with 74.30 nuts.
An analysis of the yield data of their progenies (F^ palme) 
revealed that the mean yield of all the progenies of VIII/23 
wae highest with 85.47 nuts followed by 1/76 (71*09 nut©), 
VIII/143 (70.56 nuts), 1/109 (61.20 nuts), 1/58 (54.76 nuts) 
and VIIX/150 (53*56 nuts). The better yield performance of 
the parent palms compered to the hybrid progenies is attri
butable to the more favourable environment of the former.
The performance of coconut palms at the Central Plantation 
Crops Reeearch Institute in general was better than at the
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Coconut Keoearch Station, Hileehwar, A carapnriEon of th© 
yield of parent and progenies would reveal the ©tability 
of superiority of high yielding palms even in a poor en
vironment, While selection in superior environment will 
be desirable, selection of high yielding palms even in an 
unfavourable environment is still practicable. Several 
workers have rep or'ted that selection of high yielding 
parents in controlled pollination ensures high yielding 
orogenies (Kockwood, 1953s Idysnage, 195S; Uenon and 
Pondalai, 1960; X»jyonage and Sskai, -1960; Narabior and 
Hainbiar, 1970; Karman and Nemblar, 1979)* However, Her lax 
(1957) was of the opinion that all high yield ore need not 
necessarily transmit their high yielding capacity to their 
progenies* Differences among progenies of the same grand 
parent was noticed in respect of setting percentage, nut

.7

yield and copra content per nut. In the progenies of 
VIII/23 which ranked first in yield, three progenies gave 
an yield of above 80 nuts and two progenies between 61 to 
80 nuts while in the progenies of VIII/158 which ranked 
last in yield two progenies gave less than 40 nuta one 
between 41 and 60 nuts and two between 61 and 80 nuts. So 
also the grand parent tree VIII/143 which gave a moon yield 
of 110,70 nuts produced, two progenies yielding 47*55 and 
36.27 nuts while the remaining three progenies gave os
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high a yield ao 87*36, 82*91 end 93*73 nuts. Copra con
tent aleo varied considerably among progenies of the same 
grand parent tree* It ranged from 128.33 to 156*67 gm in 
the progenies of VIII/23* 66.67 to 203*33 gm in 1/53,
85.00 to 133.33 ©a in 1/109, 91.67 to 185.00 gm in VIII/153,
65.00 to 120.00 gm in 1/76 and 73.33 to 118.33 &m in 
VIII/143* Setting percentage was another character in 
which variation was noticed among the progenies. The 
differential performance of the progenies of the came parent 
a© observed in the present study had also been reported by 
Bavappa et al, (1977). Genetic variation in families of 
West Const Tall % dwarf green palms for 13 vegetative chara
cters and yield components were studied by them and they 
suggested that by proper choice among tall and dwarf parents 
efficient exploitation of hybrid vigour could be affected. 
Since the West Coaet Tall variety is highly heterozygous 
showing considerable genetic variability, the variation© 
between the progenies of th© earn© mother palm with respect 
to shape, size and colour of nuts, quantity of copra por 
nut, number of nuts per palm and vegetative character©, can 
noturally be expected.

2. Weight and ©l2e of nut© of F-j progenies

As in the case of nut yield the F-j progenies differed



significantly in respect of nut characters. .The progenies 
of VIII/150 which gave the least mean yield per tree pro
duced heavy nutB where ac VIII/23 which yielded maximum 
number of nute produced small size ziute. There was a 
negative relationship between yield and else of nuts.
This variability was also noticed among the progenies of 
same grand parents* It Is attributable to substantial 
additive variability present in the parent palms*.

3* Humber of days taken for germination

Progenies of the same grand parent varied .among 
theme elves in respect of the number of days taken for 
sprouting of their nute* In two out of six families, nuts 
of progenies which gave the maximum yield germinated early. 
The progeny tree number 113 of the family VIII/23 which 
recorded the maximum yield of 96*73 nuts germinated in 
103*43 days which is the minimum for the family group.
In the family VIII/153 the progeny tree number 159 which 
yielded maximum (72.61 nuts) took the minimum number of 
days (89*79) for germination* The progeny tree number 50 
of family VIII/143 which recorded the maximum yield of 
90*73 nuts and the progeny tree number 167 of family 1/38 
with a maximum yield of 71*09 nuts were second best in 
respect of the least number of days taken for germination*



In respect of the other two families also the highest yield
ing palms took comparatively lesser number of days for 
germination* Humber of days taken for germination of seed- 
nuts had been reported to have a prefound influence on 
the subsequent growth and performance of the palme and 
give an indication of the potential earliness of the seed
lings* Seednute which sprouted early gave rise to palms 
which flowered in a shorter period and were more productive 
than those sprouted later (Jack and Sands, 1929* Liyonage, 
1955; Charles, 1959)* In the present study the progenies 
of the same grand parent have shown considerable difference 
in respect of number of days taken for sprouting. This is 
an indication of the variability existing in the P-j proge
nies of the same grand parent in their capacity for produc
tion of early bearing and high yielding 3?2 P21!0*3*

4. Seedling characters

The three easily measurable characters of seedlings 
ie. girth at collar, height and total number of leaves 
produced help in assessing the vigour of seedlings* The 
difference in respect of all the three characters was sig
nificant between families and also among the progenies of 
same family. Taking the family mean as a whole the pro
genies of VIII/23 which recorded the highest nut yield, 
produced seedlings having the maximum girth, height and



number of leaves# The next beet wae 1/53 which ranked 
second in yield. The progenies within the same family 
aleo showed, variations among themselves in respect of the 
above three characters. The difference of girth at .collar 
was significant at 1 per cent level among the progenies 
of the grand parents VIII/23* l/^09f VXII/153 and 1/76 
and not significant in 1/53 and VIII/143* In respect of 
height of seedlings thed&ifference.wae significant aaong 
the progenies of all families except VIII/143, and in the 
case of, total number of leaves produced the difference was 
significant among the progenies of oil families except 
1/53 and VIII/143* Seedlings, obtained from the s&a© F-j. 
progeny also showed variations in respect of girth at

?!collar, .height and number of leaves produced. The co-effi
cient of variation among the seedlings of different proge
nies ranged froa 17 to 22 in the progenies of grand parenv 
VIII/23* 15 to 20 in the progenies of 1/53* 12 to 24 in 
the progenies of 1/109, 15 to 23 in the progenies of 
VXII/156, 16 to 25 in the progenies of 1/76 and 10 to 22 
in the progenies of VIII/143* The same was more or less 
the case in respect of height and total number of leave© 
produced* The co-efficient of variation aaong the seedlingsi
of acme progenies were low while in some others it was high 
showing thereby that all the seedlings produced by the same 
F.j plant were not uniform in respect of their vigour. Some



of the palms were capable of producing more number of 
vigorous seedlings them the othere* In Table 5 the dis
tribution of seed lingo based on vigour has been furnished* 
Taking the family as a whole the maximum percentage of 
55*10 vigorous seedlings was produced hy* the progenies of 
VIII/23 followed by 1/58 with 40.00.per cent* VIII/143 with 
37*93 per cent* 1/109 with 33*33 cent* 1/76 with 31 #95 
per oent and VIII/156 with 30*70 per cent. This confirms 
the assumption that high yielding palms are capable of 
giving more number of vigorous seedlings which is an indi
cation of the early and high yielding character of the palm.

An analysis of the vigour of the seedlings produced 
by each i^ybrid progeny also showed variations in respect of 
the percentage production of vigorous* medium and poor 
seedlings. According to the criteria fixed for seedling 
selection the vigorous and medium seedlings can be used 
for planting and the poor seedling® will have to be rejected 
from the nursery. Out of five palms the number of palms 
which produced more than 20 per cent poor seedlings was one 
each of VIII/23 and I/5B* two of VIII/158 and three each 
of 1/76* VIII/143 and 1/109. It was also notioed that 
production of vigorous seedlings was not dependent on the 
yield of the X x 1) progenies. In the case of VIII/23 the 
two comparatively poor yielding palms ie. progeny numbers

» i
113 end 114 produced lees number of poor seedlings. The
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reverse was aloo true, Si© progeny nusber 136 of family 
1/76 which gave the maximum yield had. produced the maximum 
percentage of poor seedlings,

A number of workers have reported that the vigour of 
seedlings in the nursery based on girth at collar, height 
mid number of leaves produced was .related to early bearing 
and high yield subsequently (Patel, 1953; Hsuabior and.,Hair, 
1963; Saiyabalon et aj* 1964 and Haaboothiri et nl, 1975)* 
However, Hinan mad Panto;) akehen (1961) did not find the 
existence of any relationship between the yield of the 
parent and the progeny characters like girth and number of 
leaves,

Proa these results it could be reasonably assumed that 
while the high yielding palms could transmit their high 
yielding traite in controlled matings to their progenies, 
the hybrid progenies under open pollination need not nece
ssarily transmit the same traits to their off springe. If 
the seedling characters could be taken as a criteria for 
their future performance, the capacity of the hybrid palms 
for production- of high yielding progenies under open polli
nation would likely to'be independent of the yield of the 
hybrid palms,

Hambiar (1971) from a study of JTg progenies ox open
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pollinated tall x dwarf found that over 90 per cent of the 
progenies didnot exhibit precocity* as in the case of tall x 
dwarf hybrids* Wide rang© of variation was noticed in res
pect of height of palm, weight of nut and copra content in 
the progenies of trio ssmo parent. This according to him, 
indicate the unsuitability of open po H i m  ted tall x dwarf 
seednut for propagation, Kaimsn (1976) also reported about 
the differential behaviour of the F^ progenies of the same 
parent® Joseph (1959) on the other hand from a study of the 

and F^ progenies of tall x dwarf reported that was sig
nificantly superior to F^ despite the fact that there wore a 
feu seemingly dwarfish eegregonts in the Pg, However, he nad 
suggested rigorous selection of Fg progenies for obtaining 
quality planting material,

5, Prepotency of grand parents and F«j progenies

In the context of the unreliability of the possible 
transmission of high yielding trait by the hybrid palms to 
their open pollinated progenies it would be worthwhile to> 
examine as to how far the criteria of prepotency oould be 
applicable in the present study. The term prepotency wae 
used by Her land (1957) to describe palms that were aole to 
transmit the high yielding character to their progenies 
inspite of having been indiscriminately pollinated by misce
llaneous parents® Progeny test could be used as a uothod
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for identification of prepotent palms* It might take 20 
or more years to get reliable progeny data if the yield 
characters have to bo studied* But in view of the findings 
(Patel, 1937) that seedling characters like girth and maker 
of leaves are positively and significantly correlated with 
the adult palm's performance, a study of the seedling chara
cters might give indications of the existence of prepotency

i
in the parent palms* In the present study yield data of 
five progenies each of six high yielding grand parents 
were studied* Considering the fact that the progenies 
were grown in a comparatively poor environment a mean yield 
of 60 nuts and above per annum can be considered es fairly 
high yield* On this basis all five progenies of the grand 
parent VIII/23, two out of five progenies of 1/38, three 
progenies of 1/109, two progenies of VIIX/158, two progeid.es 
of 1/76 end three progenies of VIII/143 are high yioldero* 
Even though the number of population under study is compara
tively small it can reasonably be indicated that the grand 
parent VIII/23 is prepotent*

With respect to Hie Fg progenies Hie total number of 
seedlings studied is fairly large enough to draw valid con
clusions • Vigour of seedlings expressed in terms of girth 
at collar, total leaf production and height have been taken 
as indications of the future performance of the palms* The 
percentage of seedlings falling in the vigorous, medium and



poor groups are furnished in Table 5. ' Zoxmsn «uuu Hmbiar 
(1979) after a study of trie adult palm performance of 
vigorous, intermediate and poor seedlings have reported no 
significant difference in nut or copra yield between vi
gorous and intermediate seedlings* They aleo found those 
seedlings superior to poor seedlings in the early growth 
and yield* Therefore, the vigorous and medium seedlings 
can reasonably be considered high yfolders* In the absence 
of precise experimental data, palms giving more than 30 per cent 
of vigorous and medium seedlings can be taken as prepotents.
On the basis of this assumption four progenies of grand 
parent VIII/23 (tfese numbers 112, 113, 114 and 115) four of 
1/58 (Tree numbers 165, 167, 163, 169) two of 1/109 (Tree 
numbers 142, 146) three of VXII/15S (Tree numbers 155, 156,
159) two of 1/76 (Tree numbers 129, 135) and two of VIII/143 
(Tree numbers 49 and 99) can be assumed as prepotento*

It will be of interest to correlate the yield of 
these palms with the percentage rocovory of seedlings obtained
from them which ore likely to give high yields* In the pro-

/genies of grand parent VIII/23 the tree number 109 which ranked 
third in yield with a mean nut yield of 88.82 nuts was not 
found to be prepotent where as tree numbers 113 and 114 with 
an annual yield of 72.27 and 72*73 nuts respectively were



prepotents* In 1/50 except the lowest yielding tree 
number 174 which gave an yield of only 29*62 nute, all 
others including tree numbers 165 and 150 with an annual 
yield of 55*62 and 45*91 nuts wore prepotents. In 1/109 
the highest yielding tree number 144 with an annual yield 
of 77*55 nuts was not prepotent* In VIII/153 the tree 
numbers 155, 156 and 159 with an annual yield of 71*16,
53*73. end 72*81 nuts were prepotents where as the other 
two trees which gave lowest yields of 36*18 and 31*91 nuts 
were not prepotents. In 1/76 the tree number 136 which gave 
a maximum mean yield of 99*36 nuts failed to give sufficiently 
large number of high yielding seedlings and hence is not a 
prepotent palm. In the case of ViII/143 also the-Vtree number 
58 which gave maximum mean yield of 93*73 nuts was found to 
be not prepotent whereas the tree number 99 with a moan yield 
of 47*55 nuts wae a prepotent palm*

This confirms the earlier finding that in respect of 
the X x B hybrids the high yielding palms need not necessarily 
give high yielding progenies under open pollinated condition*

6* Petiole colour

The petiole colour variations of the progenies give 
an indication of the pattern of segregation of palms in 
different generations* 1 In the grand parents tho petiole
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colour was predominantly green* The pollen parent was green 
dwarf which had dark green petiole* Except for one progeny 
of YX1I/143 oil other hybrid progenies were light green in 
colour* This progeny tree number 49 of VIII/143 turned out 
to be light bronze» In the aeedlingB, there was clear 
segregation for colour into green, bronze, yellow and orange* 
The green dwarfs are reported to be stable for green.colour 
and therefore the colour variations noticed in the present 
study might bo due to the heterozygous nature of tho tall 
female parent used in the sating* The relationship between 
the colour characteristics of the palms and yield attributes 
have not been studied. It is worthwhile to study this aspect 
to know whether based on the seedlings colour, also, the 
future performance of the palao could be predicted*

7* Influence of month of harvest on the seednut and 
seedling characters

Seednuts for the present study were obtained over a . 
period of 5 months from January to May* The influence of 
month of harvest on tho seednut and seedling characters was 
aleo studiod* The maximum number of nuts were harvested 
during the month of March and April from all palms* Theoe 
two months accounted for 57*25 per cent of trio total nuts 
obtained during the five month period from the progenies 
of VIII/25f 63*13 per cent from the progenies of 1/55,
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64*70 per cent from the progenies of 1/109* 62*30 per cent 
rrom the progenies ox i/156, 56*14 per cent froa the pro
genies of 1/76 and 65*95 per cent from the progenies of 
VIII/143* This is in conformity with the 'findings of 
Patel C193S)*

She pattern of variation in nut characters was not 
found to be uniform* She variation in nut characters during 
the different months may be duo to environmental factors 
rather than genetic factors*

Sue number of days taken for sprouting and the per
centage of sprouting were not found to be influenced by the 
month of harvest substantially during the 5 month period, 
under study* However, it was noticed that the aeednuts took 
loss number of days for germination in most of the f ami lies 
ao the harvest progressed from the month of January to Uay* 
George (1964) had reported that the eeednuts collected during 
February, March and April recorded the highest percentage 
of germination* Time taken for germination was also lees 
during the same period,

6* Chlorophyll content of seedlings

Variations weremoticed in chlorophyll *©*, *b# and 
total chlorophyll of the leaves of the seedlings (Fg) of 
the different hybrid progenies* Distinct differentiation
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between the cultivare end the hybride In chlorophyll con
tent had been reported by Mathew end Bamdaosn (1974)* They 
found high yielding typos having higher quantities of chloro
phyll content on area basis than in low yielding types. It 
is of interest to examine the quantity of chlorophyll content 
in the leaves of seedlings of prepotent palus selected 
earlier on the basis of seedling vigour. The seedlings of 
four F.J palms of grand parent VII1/25 identified as pre- 
potents have higher quantity of total chlorophyll content, 
compared to the one which is not prepotent. In the proge
nies of grand parent VI1I/15Q the three palms identified 
as prepotents have highest quantities of total chlorophyll 
content compared to the other two palms. With slight varia
tions this holds good in the case of other palmo also. It 
cnn therefore be stated with a fair amount of precision, 
that seedlings which are potential high ylelders can be 
Identified from the nursery Itself on the basis of the 
quantity of chlorophyll content in their leaves.

9. Coi’reia tion studies

Vigour of the seedling is assessed by the girth at 
collar, height and total number of leaves produced by the 
seedling. The present study showed that early germinated
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nuts produced seedlings having more collar girth. Girth 
of the seedlings is highly correlated with height and total 
leaf production. Therefore, early germination may be an 
indication of seedling vigour* Patel (1938) obtained simi
lar results* He observed after a detailed study that early 
germinated nuts produced seedlings having a faster rate of 
leaf production while nuts germinated later produced seed
lings having a slow rate of leaf production. Liyancge (1935) 
reported that aeednuts sprouted earlier gave rise to palm© 
that flower in a shorter period and more productive than 
those sprouted later.
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Thirty 2x3) (F-j) pa la a obtained from six West C o a s t  

Tall palms by controlled natinge with green dwarf paisas 
and the seedlings obtained from their open pollinated seed- 
nuts (3?g) were the materials for the present study* The 
West Coast Tall palms stand at the Central Plantation Crops 
Ho search Institute, Kaearagode and the Tx!D palms are at 
the Coconut Research Station, Hileehwar* The seedling© 
were raised at the Instructional Farm, College of Horticul
ture, Kerala Agricultural University, Velleniickara* The 
studies were conducted during the year 1979-BO*

i2* The main objective of the study .was to assess the 
extent of variability in the seedling progenies obtained

ij
from open pollinated seednuts (If̂ ) of T x D palms. It was 
also intended to study the performance of T x D progenies'
(F1) derived from elx West Coast Tall parents* The effective
ness of selection of high yielding mother palms for obtain
ing high yielding progenies in the West Coast Tall and $ x 2 
palms was investigated based on yield performance and seed
ling characters* The effect of season of harvest on the 
nut yield, nut sise and seedling characters was ascertained* 
The feasibility of . utilising the chlorophyll content of leaf 
as an index of seedling vigour was another aspect of study*
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3» The utility of selection of high yielding V/est 
Coast Tall palms in controlled matings for production of 
I 2 D by bride has been brought out from the present studies#
A comparison of the nut yield of the parents and their 
T x 2 progenies showed the stability of superiority of high 
yielding palms# Even under poor environment this stability 
of superiority of the high yielding character has boon main
tained#

4# The behaviour of seedlings obtained from the open 
pollinated seedlings of T x 2 hybrids is found to be diffe
rent# Tne adult performance of the progenies could not be 
studied as it requires a number of years for the seedlings 
to come to bearing# Therefore, conclusions have been 
arrived at from the study of seedling characters# Several 
workers have reported that the vigour of seedling such aa 
girth at collar, total loaf production and height as indi
cative of the future performance of the adult- palm. The 
percentage of vigorous, medium m d  poor seedlings produced 
by each (F^> progeny wae found to be independent of the 
productivity of the palm© lew yielding progenies like tree 
numbers 113 and 114 of grand parent VIII/23 have produced 
larger percentage of vigorous and medium seedlings while 
high yielding progenies like tree number 136 of grand parent 
1/76 have produced maximum number of poor seedlings. Therefore,



collection of eeednuts from high yielding 2x3) progenies 
for further propagation should be resorted to with great 
caution*

3* Humber of days taken for sprouting of nuts is an 
indication of early bearing and high yield* In the present 
study progenies of the some parent have shown considerable 
difference in respect of tho number of days taken for ger
mination* This io ail indication of the variability existing 
in the T x X) palms in their capacity for production of early 
bearing and high yielding Fg progenies.

6* Colour segregation was noticed in the petioles of 
(Fg) seedlings# Tho pstioler colour of the grand parents 
and the (F-j) progenies were green while in the Fg progenies 
green, bronze, orange and yellow petiole colours were noticed. 
Though the colour of petiole has not been related with the 
future performance of the palm, it is a olesr Indication 
of the variability existing in the progenies.

7* An attempt has been made in the present study to 
identify prepotent palms In T x 2# Four progenies each of 
grand parents VIII/23 and X/38, two progenies each of VIII/158, 
VIII/143 and 1/109 have been identified as prepotents on the 
basis of seedling performance* This finding will help in



the propagation of high yielding pa lac by collecting seed- 
nute from these prepotent palms for raising oeodlings. -

S* Seasonal variations were noticed on yield, siso 
and weight of nuts.

9* The influence of month of harvest on the number 
of days for sprouting was not found to be significant for 
the five month period of study. However there was a gradual 
reduction in the number of days taken for sprouting as the 
harvest progressed from January to May.

10* The total chlorophyll content in the leaves of 
vigorous seedlings which are potential high yielders are 
found to be high* This would ho Ip in the identification 
of high yielding palms from the nursery itself.

11.' Early geminated nuto produood ceedlinge having 
more collar girth and as such greater vigour.
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AOTEKDIX I

Weather data Xor the period from February 1979
to Juno 19S0

Month
Temperature (°C) Uolatiy^^humidity Total 

1 rain
Kumber 
of rainy dĉ ys per 
monthMaximum Minimum Maximum Minimum fall

(mm)

1979
January 34.1 18.6 96 33 m i nil
February 34.8 21.6 96 37 2 2 . 0 4
March 36.7 22.3 96 38 3 . 2 1
April 40*1 21.3 95 33 46.5 4
May 35.7 21.8 97 52 155.1 10
June 35.1 22.0 97 53 722.7 22
Ju3y 31.1 21.0 98 68 729.8 23
August 31.4 21.6 97 65 426.6 19
September 32.8 22.6 98 67 208.7 16
Ootobor 33.4 22.0 95 45 127.3 16
Hovember 32.9 22.2 96 61 317.4 18
December 32.2 19.4 95 45 Mil Mil
19S0
January 33.5 18.3 93 30 Mil Hil
February 37.5 18.3 95 26 0.4 1
March 39.4 21.1 94 28 1.6 1
April 33.1 21.6 97 36 135.3 7
May 35.6 22.7 94 50 126.8 11
June 32.5 21.3 97 66 596.2 24

The observations were collected from the 3-0X090 observatory at 
Monnuthy •



APPENDIX II-

Analysis of variance for weight of unhueked.
nuts per palm from January to May 1979

Month of Total Treatment £rror
harveot DP IIS DP US DP

January 22 84933.67* 5 24844.14 17
February 27 136854.95** 5 23748.60 22

March 29 108444.08 5 17660.31 24
April 28 43396.12 5 1949.06 23
May 22 99535.15* 5 32002.69 17
Total nute 29 63360.00** 5 15962.50 24

# Significant at %  level
** Significant at 1£ level



APPEHDIZ III
Analysis of variance for volume of unhueked
nuto per pa la from January to May 1979

Month of Total Treatment £rror
harvest IF US DF L58 J)V

January 22 1503600*41* 5 514335.51 17
February 27 2210522.04** 5 266225.17 22
March 29 1260966.49* 5 260391.74 24
April 28 667303.70* 5 193355.60 23
May 22 1018119.81* 5 293394.73 17
Total nute 29 1002000.00** 5 205000.00 24

* Significant at 5# level
** Significant at 1# level



APSBEDIX IV

A nalye ia  o f  v a ria n c e  fo r  p o la r  circum ference o f
u&huE&ed n u te  per palm from January to  May 1979

Month of Total Treatment Error
harvest m MS m US uy,

January 22 61.64 5 31.67 17
February 27 90.36** .5 11.14 22
March 29 78.1^** 5 10.60 24
April 28 ** '49.93 5 11.55 23
May 22 43.05* 5 15.70 17
Total nuts 24 69.33 5 10.70 24

# S ig n if ic a n t  a t  5$ l e v e l
** S ig n if ic a n t  a t  %  l e v e l



APPEEIBIX V

Analysis of variance for equitorial circumference
of unhusked nuto per pa la from January to May 1979

Month of Total Treatment Error
harvest w m DP MS DP

January 22 90.76 5 10.24 17
February 27 - ** 107.16 5 17.97 22
Marcia 29 , •»* 79.60 5 17.42 24
April 26 40.90 5 15.67 23
May 22 48.04* 5 15.67 17
Total nuts 29 **

69.49 5 10.62 24

* Significant* at 5p  level
** Significant at 1£ level



Avmmix yi

Analysis of variance for number of days taicoa for
sprouting of nuts harvested from January to Hey 1979

Month of Total treatment Error
harvest $F MS ‘ m MS Df

January 22 840*03 5 716.57 17
February 27 157.58 5 77.87 22
March 29 117.06 5 87.11 24
April 28 iS■#257.07 5 25.73 23
May 22 109.98 5 109.09 17
Total nuts 29 194.53 5 ' 84.78 24

** Significant at 10 level



APPENDIX VII

A n a ly s is  o f  va ria n c e  fo r  c o l la r  s i r  la  o f Fp P^OB^n?
on© y e a r  a f t e r  sowing

Month of Total Treatment Error
harvest 2>F MS 3>F MS IF

January 22 2,61 5 3.45 17
February 27 2.95* 5 0.82 22
March 29 - * 1.65 5 0.55 24
April 28 0.49 5 0.52 23
May 22 2.21 5 2.67 17
Totalssedlinff 29 ®2.71** 5 ®0.50 25

.* Significant at 5$ level 
** Significant at 1# level 
© Adjuotoel



A v v m m i x  ¥ i u
A n a ly s is  o f  va ria n c e  fo r  c o l la r  g ir th  o f  Fg progeny
w ith in  the fa m ilie s

Family SreB ̂ a m *̂ Brr or
W MS DiP MS 2>P

VIII/23 293 17,56 , 4 3.43 269
1/58 199 2,91 4 *2.76 195
1/109 212 24,61 4 3.04 203
VIII/158 100 19,46 4 •2.58 96
1/76 193 33*20 4 3.96 189
VIII/143 236 10.68* 4 3.36 232

# Significant at 5# level 
Significant at 1$ level



AFPMDIX IX

A n a ly s is  o f  va ria n ce  for h e ig h t o f  Fp progeny
one y e a r  a f t e r  sowing

, . Total Treatment lirrorMonth of
harvest

DF MS ' HF MS W

January 22 1027.47* 5 331.15 17
February 27 655.82 5 93.19 22
March 29 839.81 5 113.24 24
April 28 * 193.23 5 116.94 23
Hay 22 601.17 5 356.30 17
Total - 
seedling 29 -  1 **656.70 5 102.85 23

* Significant at vjp level 
#* Significant at 1# level
$ Adjusted



APPENDIX X

A n a ly s is  o f  v a ria n c e  f o r  h e ig h t o f  Fp progeny
w ith in  the fa m ilie s

Family Total Treatment Error
DP LSS 3>F MS m

V2II/23 293 • 5119.72 4 363.21 209
1/58 199 2517.38** 4 384.02 195
1 / 1 0 9 212 .  ** 5401.11 4 364.43 208
VIII/15B 100 1342.89** 4 303.30 96
1/76 193 12241•17* 4 4099.96 169
VIII/143 236 1194.31 4 644.39 232

* S ig n if ic a n t  a t  3$ le v e l
** S ig n if ic a n t  a t  1£ le v e l



A2PJ5HDIX XI
A n a ly s is  o f  v a ria n ce  f o r  number o f  le a v e s  produced
by one* y e a r  o ld  Fg progeny

Total Treatment ErrorMonth of  _____________________________ __________ ______harvest ms dp as DP

January 22 2*00 5 1*81 17
February 27 0.77 5 0.39 22
War oh 29 0.18 5 0.21 24
April 23 1.80 5 0.18 23
Bay 22 0.90 5 0.77 17

seedling 2* 5 e°’1° 23

** Significant at 1$ level 
© Adjusted



Avvm w ix x x i
A n a ly s is  o f  va ria n c e  fo r  number o f  le a v e s  produced
by p£ progeny w ith in  the fa m ilie s

Family Total Treatment Error
W US m US DP

VIII/23 293 5.65** 4 1.28 269
1/58 199 3.11 4 1.36 195
1/109 212 3.07 4 1.21 208
VIII/158 100 2.68* 4 0.86 96
1/76 193 9.83 4 1.57 169
VIII/143 236 0.60 4 1.49 232

* S ig n if ic a n t  a t  5$ le v e l
** S ig n if ic a n t  a t  1$ l e v e l
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A B S T R A C T

A study wae conducted at the Instructional Farm, 
Vellanlkkara, during 1979-80 with the objective of assess
ing the extent of variability in the seedling progenies 
obtained from open pollinated aeednuis of Tall x Dwarf 
(F^) palms* Seednute were collected from 30 Tall ;c Dwarf 

palms belonging to six family groups and the experiment 
was laid out in completely randomised design with family 
groups as treatment and progeny* as replication*

The present investigation emphasised the utility 
of selection of high yielding West Coast Tall palms in 
controlled mating for the production of Tall x Dwarf 
hybrids and showed the stability of superiority of Tall x 
Dwarf hybrids even under poor environmental conditions.

The percentage of vigorous, medium and poor seedlings 
produced by each (F^) progeny was found to be independent 
of the productivity of the palm under open pollinated con
dition* Therefore, collection of eeednuts from high yield
ing T x D progenies for further propagation should be 
resorted with great caution. Progenies of the some parent 
have shown considerable difference in respect of the number 
of days taken for germination giving an indication of the



variability existing in the T x D palno, in their cnpaoity 
for production of early bearing and high yielding Fg progeny. 
The petiolar colour of the grand1 parents and progenies 
were green, while the Fg progenies ehowed segregation with 
green, bronse, orange and yellow colour*

Four progenies each of grand parents VIII/23 and 
1/58, and two progenies each of VIII/158, 1/76, VIII/143 
and 1/109 have been identified as prepotents on the basis 
of seedling performance*

Seasonal variations were noticed on yield, size and 
weight of nuts* The total chlorophyll content in the 
leaves of the vigorous seedlings which were potential hign 
yieldere were found to be high* Early germinated nut 
produced eeedlinge having more collar girth and ae eu 
greater vigour*


