EVALUATION OF SUPER MOTHER PALMS OF COCONUT
BY SEEDLING PROGENY ANALYSIS

BY
-THOMAS MATHEW

THESIS
SUBMITTED IN PARTIAL FULFILMENT OF THE
REQUIREMENT FOR THE DEGREE

Master of Srierice in Agriculture

FACULTY OF AGRICULTURE
KERALA AGRICULTURAL UNIVERSITY

DEPARTMENT OF PLANT BREEDING
COLLEGE OF AGRICULTURE
VELLAYANI, TRIVANDRUM

1983



i1

DECLARATION

I hereby declare that this thesis entitled
YEVALUATION OF SUPER MOTHER PALMS OF COCONUT BY
SEEDLING PROGENY ANALYSIS" 1s a bonafide record of
research work done by me during the course of research
and that the thesis has not previously formed the basls
for the award of any degree, diploma, assoclateship,
fellowship, or other sj.milar title, of any other
University or Society. |

Vellayani, { THOMAS MATHEW)

r7-7-798%3



il

CERTIFICATE

Certified that this thesis entitled "EVALUATION
OF SUPER MGOTHER PALMS OF COCONUT BY SEEDLING PROGENY
ANALYSIS* is a record of resesrch work done independently
by Sri. Thomas Mathew, under my guidence and supewls!.'on
and that it has not previously formed the basis for the

award of any degree, fellowship, or assoclateship to him.

] ——

R. GOPIMONY

Chairman
Vellayani, ‘Advisory Committee,

7. i 198D Associate Professor of Plaent Breeding.



iv

APPROVED BY:

Chalrman

Members

Dp. V. GOPINATHAN NAIR ﬁ?z:g/i}vésgi?:<

=

. K. sy 2 e
Sri. K. PUSHPANGADAN e T

Sri, P. CGANGADHARAN \Q\,
, ?X'/

—



ACKNOWLEDGEMENTS

1 express my deep sensa of gratitude to Sri. R. Gopimony,
Asgoclate Profaessor of Plant Breeding, College of Agriculture,
Veliayani, for his expert guldance, constant encouragement,
end meticulous efforts rendered during the entire course of

the research work and preparation of this treatise.

T wish to express sincere gratitude to Dr. V. Gopinathan
Nair, Professor and Heﬁd, Department of Plent Breeding, College
of Agriculture, for rendering constant attention snd valuable

suggestions at sll stages of this research endeavour.

The timely suggestions and facilities provided by
Sri. K. Pushﬁangadan, Associate Professor, Instructionsl
Farm, College of'Agriculture, during the course of this
investigation are gratefully acknoﬁledged.

The help rendered by sSri. P. Gangadharan, fAssistant
Professor of Agricultural Statistics, College of Agriculture
in formulating and executing the statistical enslysis and
Preparation of this thesig are gratefully acknowledged.

I accord my sincere thanks to the Director of Agriculture,
Kerala, for supplying coconut seed nuts required for this

studye.



vi

I gratefully acknowledge the co-operation and help
rendered by the fgrmers during the course of field work

in their famsteads.

I am thenkful to all my f£riends for their timely
help at various stages of this investigation and preparation

of this thesgis.

I wish to place on record, my sincere gratitude to
my parents and sisters foy thelir sincere encouragement,

without which my efforts would nct have been frultful.

The award of Junior Fellowship by the Keralae
Agricultural University is also gratefully acknowledged.

THOMAS MATHEYW



INTRODUCTION

REVIEW OF LITERATURE

MATERIALS AND METHODS

RESULTS

DISCUSSION

SUMMARY

REFERENCES

vii

CONTENTS

LB N J

38

84

99



Table

Table

Table

Table

Table

Table

1.
2e

3e

b

Se
6e

Table ?o

Table

Table

Table

Table

Table

Table

Table

Table

Table

B

9%

10
1.
12,
130
14,

15

16.

viii

LIST OF TABLES

Detalls of experiment material
Observations on mother palms

General comparison of super mother palm
and control mother pslm characters

Weight of unhusked nut (g)
Weight of husked nut (g)
Weight of meat (g)
Thickness of meat (g)
Digmeter of eye (cm)

General comparison of seed nut characters
of super mother palms and control mother
palms

Germination percentage of seed nuts
Height of seedling (cm)
Girth-at-collar (cm)

Number of leaves

Leef' area {sqe.cm)

Age at leaf sﬁlitting (nonths)

Percentage of quallity seedllings to
total numbeyr of seedlings



Table 47.

Table 18,

Table 119.

Table 204

Table 21.

Table 22.

Table 23-

Table 24.

Table 25-

ix

Percentage of quality seediings to
total number of seed muts

General comparison of seediing characters
of super mother psims and control mother
palms

Correlation between mother palm, .seed nut,
and seedling characters

Correlation between mother palm, and
seed nmut characters with seedling vigour
index n

Genotypic and Phenotypic Coefficient of
Variation (GCV and PCV) of sced nut, and
seedling characters :

Heritability (in broad sense) of seed nut
characters

Heritability and Coheritabllity of
seedling characters '

Genotypic, Phenotypic, and Envirommental
Correlation between seedling characters

Class intervals, index values, and glyphs
of seedling characters of mother palms



Filgure 1.

Figure 2.

Figure 3.

Figure 4.

Plate 1.

Plate 2.

X

LIST OF ILLUSTRATIONS

Influence of seed nut character of
mother palm on seedling vigour index
(Weight of unhusked mut)

Influence of seed nut character of
mother palm on seedling vigour lndex
(Welght of husked mut)

Influence of seed nmut character of
mother palm on seediing vigour index
(Welght of meat)

Scatter disgrem of mother palms based
on seediing characters

Crown of super mother palm ih

A vunch of seed muts harvested from

super mother palm TB

saw



INTRODUCTION



INTRODUCTION

Cogonut (Cocog nucifers L,) the tall, stately,
unbranched tree, with a terminal crown of lugh green leaves
1s one of nature's greatest gifts to men. It provides food,
drink, oil,lmedlcine, fibre, timber, thatch, mats, fuel and
domestic utensils to man, But this perennial crop s beset
with many unique breeding problema. In the first place,
coconut is one of the very few crop plants in which the 1ife
time of the observer is less than that of the observed, The
long generation period, the great helghts which the palm
attalns méking access to the flowers of the mature palm very
difficult, the aspparent impossibility of clonal propagatlon,
the long pre-bearing period, the length of time required to
attain steady bearing after flowering, the extensive field.
requirements for growing sufficlent numbers 9f£ progeny for
experimental purposes etc., are some of the major problems

asaociated with the crop improvement progranues in coconut.

Over sixty specles of palms were eearlier included undar
the genus Cpgosg belonging to the sub family Coccoidea. The
new trend is to give coconut a monotypic status, leaving
coconut, C. nucifera as the sole species. Other specles
earlier included under this genus are now split into nine
genera of which the major ones are Syagrus end Butla. The
three varieties of C. nuciferg their common name, COmHON

uge and probable place of origin are as follows.



Coacog puciferg L.

var, girantlaca Liy. King coconut; used for drinking
purposes; originated in Sri Lanka,

var., ngaa (Griff.) Nae, Dwarf coconut; used for oil
ourpose; originaeted in Malaysia. .

var. +Lypicg Nar. Tall coconut; alsd used for oll purposes;

originated in pantropical region (Purseglove; 1975).

In this study, the typlca cultivar West Coast Tall (WCI),
the most popular one in Kerala was used. Other typiea cultivars
now under cultivation in Kerala are Laccadlve Ordinary and

Andaman Ordinary,

A perusal of area and production under coconut shows that
the all~-India figures for area under coconut cultivation are
showing an increase from 0,622 million hectares in 1950-51 to
1,082 million hectares in 1930-'81. The corresponding figures
for Kerala are 0.432 and 0.666 million hectares respectively,
Thug at present Kerala accounts £or 61.35 per cent area under
coconut. At the same time, the all-India average yield of
nuts has come down £rom 5756 nutg per hectare in 1950=°51 to
5249 nuts in 1980-'81, whereas Kerala has recorded 6926 and
4556 nuts per hectare during the respective periods. This
reduction in yileld is only partly due to the devastating root
(wilt) diseass which 1s slowly'killing these graceful palms,
At thls juneture, there is graat demand for superior quality
planting material to replace the dead and dying palms and

newly reclaimed areas all over the state. This demand leads to



supply of inferior quallty planting material from various spurces
which ultimately leads t2 a réduction of cultivar purity and
resultant genetic erosion in the valuable WCT germplasm. %9
combat this malady, and to meet the demand for quality coconut
seedlings, identification of prepotent palms_(superlor genetic
tronsmitters) and their use in ralsing seedlings assumes

importances

The'present study aims at identifying guch prepotents
among super palms. ’Iyer et at. (1979) classified super palms
as those ylelding more than two hundred nuts annually, and
those remaining unaffected by root (wilt) disease end showing
the above sald yielding ability. HMeanwnile, .5, Swaninathan
addressing Intefnationai Symposium on Coconut Research and
Development (ISOCRAD; 1976) emphansised the need for undertaking
a systematic survey and gcientific study of all palms yielding
over two hundred nuts pef year to use them as starting material
for breaking the yleld barrier in coconut. Followling the
recommendations of Faculty Research Committee of Kerala
Agricultural University, in this study, the ylield minimum for
selecting super mother palms was fixed at an annual yleld of

three hundred nuts per palm.

In line with views expressed at ISOCRAD, seedling progeny
analysis was undertaken in super mother palms in comparision
with average mother palms having an ylelding abllity of not
less than elghty muts per annum. In’'a crop 1ike ecconut, with

a long generation time, the relationship 5f early growth



features with adult performance, according %> Nemblar and
Nembier (1970) =nd Sathyabalan and Mathew (1977), would help

in elimination of inferiosr genotypes at an early stage.

Hence, in mutshell, this study aims at evaluation of
selacted super palms of coconubs to identify prepotents, 8o
~ that, suech palms can be directly used in oraduction 5f superior
planting material. This study =2ls0 alms at lnvestigating the
oossibllity of ;dentif.‘ying sresotent mother palms solely on
the basis of nut yield.
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REVIEW OF LITERATURE

1. Super palms of Coconut:

The yield of coconut palms can be expressed in terms
of number of muts, welight of copra or weight of oil,
(Menon and Pandalail, 1958). In India, the most important
eriterion is the number of nuts. Coconut trees were grouped
‘1nto high, medium, and low yielding groups by Sathyabalan
et al. (1969). According to the-authara, trees with over
80 nuts, 40 = 80 nuts, and less than 40 nuts per tree annual
yleld were grouped as high, mediun, and low ylelders. HNamblar
and Nambiar (1970) proposed the yleld based categories 1ike
over 120 nuts, 101 - 120, 81 - 100, 61 - 80, 41 - 60, and
below 49 nuts per tree per year. Kannan and Nambiar (1979)
clagsified the yield groups as those ylelding more than 86 nuts
as high ylelders, those giving below 20 mts to be low ylelders,

and those coming in between these two to be medium yielders.

Hall (1977) regorted the prescence of an extremely high
yielding palm in the root (wilt) disease affected Thazhava
area of Guilon district. The palm, according to the author,
produced nearly 600 nuts a year and had twlce the rate of
production of leaves and spadices when compared ©o ordinary
Weat Coast Tall palms, The palm remained unaffected even when
the surroungding palms had succumbed to this dreaded disease,
The author gove the name 'Super palm’ to such palms. Following

. this, Iyer et el. (1979) located such palms in variosus parts



of the state., The yield minimum for a super palm was set at
200 nuts per year by the authors. According to them, such
palms after eppropriate progeny testing, if found prepotent,
have great use ln producing planting material directly and

in future breeding works. Those found not superior can be
vegetntively gropagated =nd the bigh yielding tralt can bg

roproduced,
2. Progeny enalysis/tests

The breeding behaviour of an individual plant is learned
by growing.its orogeny. Selection of superior planta from a
mixed population is usuﬁlly made on the basis of appearance or
phenstype. Progeny analysis provides an speortunity o avaluate

the genotype of the selected plant (Poehlman and Borthakur, 1969).

*Louis de Vilmorin in 1856 developed the progeny test with
reference to suger beets and the method developed is known as
Vilmorin®s isolation orinciple. This principle briefs that,
the only sure means of knowing the value of an individual plant

selection is to grow and examine its progeny.

Individual plant selection combined with progeny testing
helped *Hays (1888) to develop centgener plan of plant breeding.
This method led to evolution of spring wheat varleties like

Improved Fife and Minnesota 163.

* Johangaen (1903, 1909) placed individual plant method of
selection =nd progeny testing osn a firm scientific base through

developing the sureline theory,
* quoted by Hayes et al. (1955),.



a) Progeny analysis in coconut improvement:

Since the time mentioned above, progeny analyals has
been of use in improvement of annual crops. But the uge of
this basic tool in perennial crop improvement is recent. 3o
much 59, in coconut improvement, Harland (1957) was the first
person to stress the need for progeny analysis, Later, complete
(adult) progeny test was used in coconut improvement by Ninan
and Pankajakshan (1961); Liyenage (1957, 1972); Abraham and
Ninan (1958); Tammes and Whitehead (1969) and Kannan aad
Nambiar (1979).

b) Seedling progeny analysis in coconut improvement:

Ninan and Penkajakshan (1961) suggested that 1f sufficlently
large number'z of mother palms are tested, trees which combine
high yield, low standard deviation value, and superior progeny
characters could be detected, though such of them are very few.
Since it is seen that trees giving superior seedlings in one
year continue to do so in the next year, it becomes evidént
that in detegtion of such trees, data of progeny for one year

may be gufflcient,

Ngmbiar and Nambiar (1370) reported the relative advantages
of seedling progeny analysis over a complete (adult) progeny
testing. The authors opined’ that, in coconut which has a
long generation interval, by relating seedling growth charécters
with adult palm perfoﬁnance, inferior genotypes can be

eliminated at an early stage.



Sathyabalen and Mathew (1977) observed that prepotent
palmg can be ;dentified from the nursery studies itself on
the basls of growth rate and geedling vigour as measured by
glrth-atecollar, end leaf production. The authors also
observed that correlation of these growth characters from the
Pirst to ninth months with those of tenth month indicated a
high and pasitive correlation from fifth month onwardslthereby
showing that 1t might be pnssible to ldentify palms of superior

genetic value from over £1fth month for prepotency.
3, Prepotency and Praepotent palnsi

Darwin (1859) was the first to use the word *orepotent’
which he explained as £ollowst "When two specles are croassed,
one has sometimes a prepotent power of impressing its likeness
on the hybr;d. and so I believe it to be with varietics of
plants. With animals, one variety certainly ofiea has this

prepotent power over another variety",

Allard (1960) defined the phenomenon of prepotency, in a
similar sense, as the capacity of a parent to impress characteri=
atlcs of its offspring, 82, they resemble that parent and each
sther more closely than usual. Liyanage (1972) was of the
spinion that prepotency can be compared to general combining
ability phenomenon observed in field crops. General combining
ability is manifested by additive genetic veriance and this
variation is crodited to the additive actlon of quantitative
genea {Welsh, 1981).



Aceording to Harland (1957) a palm is sald to be prepotent
due ts the fact that it is sufficiently possessed of dominant
yleld factors. It ls also capable to transmit the high ylelding
character %o their progenies, in spite of having being indiscrimi-
nately pollinated by miscellaneoug male parents, He further
observed that Just as the progeny of a single female parent
may be superior, whatever the nature 5f the male parent, the
reverse situation alsp held good. That is, the pollen of female
transmitters eould be used to cross with other superior female

parenta,

According to Hinan and Pankajalkshan (1961), palms with
genetic superiority are of two types, the first having a
favourable combination of genes in the heterozygous condition
or hybrid phase and the second, wiich are sufficiently possessed
af dominant genes to ensure that tbeir progeny are also high
ylelding, Those high ylelders which continue to maintain
algnificantly high progeny values irrespective of the type of
pollinating male are no doubt inherently superior and may be
regarded as having sufficlient load of dominant yleld factors to
be called prepotents,

Prepotent palms showed high phenotypic and breeding values,
with ospen pollinated progeny c¢onsistently high yielding with |
a low coefficlent of variation (Liyanage, 1967). |

Abrahan and Hinan (1968) categorised palms to be prepstent
when most of their progeny turned out &£o be high yielding.
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According to Thampan (1981) a mother palm is evaluated
for its high yleld and its abllity to malntain consistency in
superior progeny performance. Mother palms which produced
superior progeny are considered to have the highest breeding

value,

4, Identificatlion 2f prepotent palma:

Ninsn and Pankajakshan (1961) observed that on the basis
of gseedling performance, Lt is possible to isclate high ylelders
which yield superior progeny from those yielding inferior progeny.

Liyanage (1957, 1972), and Abraham and Yinen (1968) observed
that individual tress which show markedly superior progeny pel=-
formance both for hybrids and thelr corresponding controls can
be identified by testing sufficlently lerge numbers of mother
palms. Such trees combine high yield, low standard deviation
value, and superior progeny characters. S8ince it 1s seen that
trees giving superior seedlings in one year continue to do so in
the next year, it becomes evident that in detection of such trees,
data of progeny for one year may be sufficient which in turn

would exgedigte the process.

Mantriratne (1965) noted that desirable genotypes for
breeding could be provisionally ldentified by sbserving the
number of leaves produced per plent per fanily during the forty
months after transplanting. Similar views were exoreased by

Fremond and Brunin (1966), end Liyanage (1968b, 1957).
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Liyanage (1957) explained the programme of identifying
superior transmitters by noting the leaf production in 40 months
after transplanting of thelr progeny. The open pollinated progeny
are grown and the number 9f leaves produced in each palm 1is
seored at six monthly intervals until they are forty wonths old,
The femilies with high meaa number of leaves par plant indicate:

tha prepstent parents,

The author furtier reported a qulck method of ldentifylng
good genotypes by studying the inbreeding depression on endoép;rm
and embrys weight of nutg. If either of these are under genic
control, »ne would expect differentigl behaviour between genotypes
when selfed deéending on the nature of genes involved. if 1t is
largely due %o prepotency exhiblted py additive effects of genes
(general combining ebility), the inbreeding depression may not
be well morked or even negligible than when 1t 1s controlled by
hybrid vigour expressed by dominance or eplstasise This provides
with & poassibility that pelms of high breeding velue could be
isolated f£rom phenotyplcally superior palis by selfing them and
studjing the depression sn endssperm and embryo welght per nut
relative to those of the open pollinated nutg from the seme palm.
This method takes only twelve months to test the breeding value

of a palm, against twelve vears required by progeny testing.

Thus in a crop with = large generation interval l.iké
coconut, the relationship of early growth features with adult
palm performance will help the elimination of inferior genotypes

at an early stage (Nambiar and Nambiar, 1970).



12

5, Selection criteria in coconut breeding:

A three stage selection programme 1ls most effective in
improving coconut viz,. selection of mother palms, selection
of seed nuts, and selection 2f vigorous seedlings. Fremond
et al. {1955); Apaclibla and Mendoza (1968); Silva aad George
(1970) and Kannan and Nambiar (1979) firmly concluded the need
and applicabllity of this three tier selectisn oragraume.

A. Mother palm selectlion (Maternsl or Maternasl line selection)!

Menon and Pandalal (1958) are credited for using the
synonyms, maternal and materaal line selection in coconut

improvemsnt by mother paim gelection.

Ninan and Pankajakshaen (1961) reported that it is possible
to igolate high ylelders on the basls of seedling periormance.
So a switch-oVer from mass selection to orogeny row breeding
{ acknowledged to Dwyer, 1933), will be necessery to identify
_high yielders of outstanding breeding merit for use in propagation

as well as breeding works.

Liyanage {1964, 1957) advocated selaction of mother palms
by selecting the best ten per cent palms based on weight of
husited nut and yield respectively. This procedure gave similar
positive results to Mantriratne (1965), and Abraham end tinan
(1968) while isolating palms f£or breeding.

Liyenage (1966) advocated selection of high ylelding

palms with desirable agronomic characters.
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According to Liyanage (1967) whencver selection differentiasl
was lncreased on an upward basls, the response to prog??
increased. But five per cent palms gave progeny with a yield
of 14.4 per cent higher than the mean of the entire progeny

pOpulatién, as ageinst 7.9 per cent for best 15 per cent palms.

Mass selection of palms yielded good results to Pomier
(1967) and Temmes and Whitehead (1969).

Need for selection among dwarf pollen parents based on
mit and copra characters for producing superior Tall x Dwarf
hybrids was observed by Sathyabalan et sl. (1968). The
different mother palm characters studied in this investigation
vere age of the palm, nmuaber of leaves, spadices, bunches,

and nuts per bunch at the time of harvest of seed nuts.

(i) Age of the palms:

Palms come to full bearing stage when they attain 21 = 30
years of age. (Menon and Pandalai, 1958; Sathyabalen et ale,
1972). According to Sathyabalan et al. (1972), maxioum
.stabilised yield was obtalned on the 28th year.’

(i1) Number of leaves:

A high yielding palm in its middle age will usually
have 30 - 40 fully opened leaves on the crown. Effect of total
number of leaves and factors affecting variation in snnual
vyield of palms were studied by sathyabalan et ale (1969). Nambiar
and Nembiar (1970) observed that high yiclding palms (yield

bdmmwa%m1%nmﬂwaemmmwtohmrﬂdﬁmpﬂm
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with respect to leaf production and number of functional
leaves on the crown, The authors further observed that in
low ylelding palms, superior progeny with improvement in
characters like number 5f leaves and rate of production of

leaves could be achilevaed by using elite pollen.,

Significant positive correlation of I' = 0,385 + 0,091
was obtalned by Liyanage (i972) between the total number of
leaves after transplanting seedlings and the mean yield of
adult progeny per famlly when they were 13 = 16 years old.

Sathyabalan et al. (1972) obtalned strong positive
correlation between yleld and number of functional leaves on

the crown in this crops
(111) HNumber of spadices and bunches:

Manon and Pandalal (1958) observed rate of production
of spadices to be dependent on the rate of production of
leaves. The authors further observed that on a month wise .
basis, 11 « 15 per cent of total number of spadlces produced

a year, emerged during the months of March, April, aand May.

A study on production of spadices in coconut was made
by Sathysbalan et al. (1969) while analysing factors affecting
variation in annual yield of palms. A higher rate of spadix
production was observed in regular bearers. A significant
positive correlation was also obtalned between yield and
female flower production except when female fibwer production

waa nigh. Variat;on in female flower production in turn
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appeared to be related more ts the number 2f 9pened spa&ices

than to the number 5f flowers per bunch.

Heritability values estimated by Nambiar and Nambiar
(1970) based on parent ~ progeny regression were low for
numbar éf spikes, and spilkes with more thah one female flower,
Hence, the authors concluded that selection for large number
of spikes with one or twp female flowers would contribute -

towards reducing the instability in West Coast Tall.

Fernandos {1976) observed that var. tyolcs produced en
average 11 = 17 spadices (inflorescences) per year. Iyer
et al. (1979) after studying the super palms reported even
higher number of bunches aend/or spadices. In regular bearers,
the production of leavas and spadices is more or less the

same, le., 12 = 15 per annum (Thampan, 19381).

(iv) Number »f nuts per bunch:
Average yleld of trees over fiﬁe years recorded by
Rao and Koyamu (1952) showed 5.6 and © nuts per bunch in
Dwarf Green and Dward Orange respectively (quoted by Menon
end Pandalai, 1958). West Coast Tall palms produce an average
of 8,8 nuts per bunch (Namblar, 1971 and Purseglove, 1975).

Harriss (1982) used this tralt in the newly formulatod
Hiu Kafa=Nin Val Introgression (NKNVI) method for comparing
coconut varieties and cultivars., This method is based on the
idea that different varietal characteristics come from the

two contrasting ancestral types. The Niukafa types were



evolved by selection, but Hiuval were domesticated by man
for itsswectwater. These two in cultivation prpduced many
intermediate forms by introgression. This method 1s applied
to actual measurements taken from many individusl palms in

the population.
B, Seed nut selection based on Frult Component Analysiss

Seed nut selection forms ﬁhe second phase in coconut
improvement by mother palms or maternal selection (#remond
et al., 1966; Apacibla and Mendoza, 1968 and S5ilva and
" George, 1970). | |

Significant correlations could not be obtained between
aut characters and breeding value by Liyenage (1966b) after
analysing yleld of coconut for four years, In the growth of
three tall varleties, intervarietal and intravarietal
difference in mean nut size was compared by employing growth -
analysis tecﬁnique énd was shown that neither genofype nor

nut size had eny sustained effect on plant size (Foale, 1968).

The method of 'Block nut'! selection was advoca?ed by
Cheyne (1952) instead of 'Individual mother palm basis',
The best nuts werelpicked out from the heaps 2f nuts produced
by the best blocks or ficlds of really good estates with
consistent records of high snnual yield and good copra

production,.

Agreeing results were obialned by Kannen and Nemblar
{1979) when the performance of the progeny of palms selected
at random irrespective of their yield £rom high yielding
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blocks {bulk mother palms) was as good as the progeny of
high vielding palms.

Me Unier et al. (1977) in a study to determine the number
of nuts per tree necessary for éampling in nut component
analysis found that 24 nuts per tree was sufficient to compare

trees planted in the same trial,

Aamachendran et al. (1977) reported that the weight of
unhusked nut, weight of husked nﬁt. weight of kernel, and

welght of copra per nut were important in seed nut selection,

Fruit componant analysis using observations sn fruit
cbmponents like quantity of endosperm, oil content, fatty acid,
and composition of 511, and protein content of residual meal

vere used in the NKNVI method by Harries (1982),
(1) . Vieight of unhusked nut:

The weight and volume of seed nut failled £o show aay
influencs on tﬁe flowering poeriod or the yleld of copra of
the adult palm. Frogeny of palms with heavy or larger nuts
produced fewer nuts than those bearing smsller nuts, For
any particular pareat, the weight and volume of the geed nut
ﬂid not influence differences in yleld between progeny
( Anonymous, 1956).

It was found desirable to select palms giving large
and heavy nuts, about 4000 c¢ in volume (Liyanage and
Abeywardena, 1957). FPillal and Sathyabalan (1950) observed

that largest nuts were produced in any palm during summer,
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Nambiar ot al. (1969) sbserved that the development of
the nut ocourred in three distinct phases, comprising one of
slow progressive growth for absut threes months, then rapid
growth for absut Zour months, after which, the growth rate
'declinéd sharply for about” two months. The rate of growth
during the mast active period of developmegt wag found to

be closgely related with the final volume and weight of husiked nut,

Crosses of Weat Coast Tall with Dwarf Orange and Gangabondam
falled ts siow heterssls for weight of fruit (Sathyabalan
et 8.].., 1970).

(11) Welght of husked nut:

This trait has been sugpested by Ramachendran et al. (1977)

to be important in seed nut gelectisn snd study of nut components

iaritability values far waight of husked nut was found to
be high (Lzkshmanachar, 1959). A high hertabllity estimate was |,
obtained by Liyanage and Sakal (1960) also.

Two selection indices for two Ceylonese (Sri Lanka)
populations were developad by Szkal (1950) based on the
heritability and genetic corralation estimates of walght of
hasked nuts in pounds per plant per year and three ather

charactera.

An enz2lysis of varlance 5f yield sad welght of husked nuts
was made among selected open pollinated orogeny of ungeleated

seed parents., It was found that parents could be classified,
according ©o thelr breeding values from the sbove mentioned
analysls {fnonywous, 1964),
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Pandelal et al. (1965) found that among Tall x Dwart,
Tall x Gangabondam, and Dwarf x Dwarf hybrids, the first two
crosses were found to be superior in terms of welght of husked
nut, |

Selection on the basisz of weight »f husked nuts was found
effaective by Mantriratne (1965). The author alss observed that
a higher frequency of palus of good performance for yield of
copra was obtalned by testing the ten per cent palms with the
highest husked nut yield in a population,

From an gnalysis of four yeear's coconut yleld in termz of
welght of husked nuts and by teking the breeding value as belng
twice the deviation of the progeny meen from population meén
for welght oﬁ msked nut nine parents were selected from 223
tested (Liyanage, 1966b),

Studies on weight of husked nuts of Green and Orange Dwarf
parents were undertaken by Sathyabalan et al. (1368) for
producing Tall x Dwarf coconut hybrids. Observations showed
the mean value to be 155,4 g., range 83.7 - 328.4 g. and
coefficient of variation 49.9 per cent for Dwarf Green and
513 gey 625 = 639 g and 11.7 per cent respectively for Dwarf

Orange,

Contrary to some of the earlier mentisned reportis,
Abraham and Ninan (1968) opined that, genetic progress in the
progeny is likely €o be more if the seed parent is selected sn
high yleld of copra aad nut, rather than on welght per husked nut.
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Nembiar et al. (1969) while studying the pattern of nut
development In coconut, observed that the rate of growth during
the most active period of development (4th = 7th months after
fertilisation) was found to be closely correlated with welght
of husked nuts.

{1i1) Velght of meat:
Since coconut meat and copra are in substznce one and the
seme, reference pertaining to these two have been combined and

dealt with togethers.

Narayena and John (1949) used observations on copra welght
as a criterion for assignlng letter codes to identify varieties

and forus In coconmut.

Experiments on methods of selection showed-that it was
inmaterial whethér sced nuts were selected from high yielding
Palms or seedlings were selected for e¢arly germmination, vigour
and reslstance to diseases and pests and earlier flowering to

get markedly hlgher yields of nuts and copra. (Anonymous, 1953).

The unselected seedlings of high yielding mother palms
gave signlficantly lower yield of copra than the selected
seedlings £rom similar seeds. The flowering perkod was also
found to be negatively correlated with yleld of copra
( nonymous, 1956).

Sathyebalan (1956) reported one of the objectives in
effecting crosses between a1l and dwarf types of local and

exotic origin to be, combining production of ligh quality



copra along with high yield, early maturity, and high oil

content,

Lakshmanachar (1959) repsrted high heritability estimates
far yield of copra. Liysnge and Sakal (1960) reported a herita-
bility value of 0.67 for yield 2f copra. ' l

Seanonal variations were found in copra content and nut
characters amongat some 5f the'exotic coconuts growing at
the Coconut Research Station (now, Centrai Plantation Craps
Research Institute) Kasaragod. The maximum copra content in
West Coast Tall palms were obtéinad during summer (Pillal

and Sathyabalan, 1960).

Sakal (1960) used heritability and genetic correlation
esgimates of copra yleld and some other characters for formu-

lating selection indices in coconut populations,

Ziller (1960) isolated the factors influencing copra
content 2f coconuts to be variety, climate, major element

mitrition, and the number of nuts praoduced per tresg,

Ninan et al. (1963) obtained highly significant differences
in the ecopra content of nuts 9f two laccadive strains by using
pollen of different varieties, compared to nuts obtained by
pollination with goigats pollen in one trial and West Coast
Tall pollen in another trial. Kappadam as the male parent
gave an increase of 23.5 g and 22,6 g of copra. Gangabondam

and Andeman Glant also gave results on par with Kappadam,

¥hile studying the develspment 9f abnormal endasperm in
Philippine magkapuno coconuts, Abrzham et al. (1965) found that
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the buttery consistency 5f the nuts in question was assoclated
with outgrowths on the inner surface of the endosperm, which
continued to grow in a menner resembling nedplasms and

aventually filled the nut.

Pandalzl et al. (1965) observed heterssis for copra
.characters in Tall x Dwarf, Tall x Gangabondam, and Dwar{ x

Dwarf hybrida,

Liyanage (1967) noticed that £or breeding, genotypes
could be better isolated when the parents were selected o

yileld of enpra rather than when thney were tzkten gt random,

Nathanael (1967) observed that on a dry weight basis,
68 = 70 per cent of the coconut kernel was oil while sugars

and protein comprised 5.7 and 6.4 per cent respectively,

Tests using Laccadive varieties as females showed that
the amsunt 3¢ copra in a nut depended partly on the pollen

which had fertilised (Pankajakshan, 1967).

Abrsham end Ninan (1968) are of the opinfon that genetic
progress in the progeny is likely to be more 1f the seed
parent is selected on the basis of high yield of eopra,

Comparative study of Dwarf Green and Dwarf Orenge palms
by Sathyabslan et al. (1968) showed the mean copra content,
'range and eoefficient of variation of Dwarf Green to be 57.1 g
30,9 - 1170 g and 48.6 per.cent respectively. The same for
Dwarf O;angg were 160.3 g 137 - 177.7 g and 10,7 per cent

respectively.
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Copra content and rate of growth »f nut during the anst
active period of development were found to be correlated

(Nambiar et al., 1969).

Sathyabalan et al. (1970) obtalned heterosis for kernel
content in crosses of West Coast Tall with Dwarf Orange and

Gangabsndam,

Seed parenﬁs can be selected at random or as best ten
per cent of the palms in a blackjbased on the backsround yleld
of copra. Also, inbreeding depression on endospera can be
used as a quick method of identifying good genotyoes (Liyanage,
1972).

Mantriratne (1972) while evaluating the perfsrmance of
dwarf varieties (var. ngng) as a plantation crop in Sri Lanka,
(Ceylon) cbuserved that the dwarfs yielded no more than 1.25 -
2,50 tonnes of copra per hectare. The author als> notlced
that dwarfs yielded 85 - 112 g copra per nut which was low
when compared with Sri Lankas fyoiea glving about 226 g

par nut,

The influence of origin of pollen on the cheraciers of
the endsspersa were studied by Regnon and Lamsthe (1978).
Acoordingly, the abllity of two varieties {parents) to combine
t9 glve a large copra in the secd ¢an be linked to the

productivity of the nybrid arising from that sced.

Ramachendran et al. (1977) used observation on kernel

walght par nut and copra welght per nut for eritical study
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of aay new type, form or variety of coconut.,

Harries (1982) proposed the use of weight of endosperm
(fresh and as copra) in comparing and contrasting the existing
cultivars and varieties of coconut by tha NKNVI method for
better understanﬁtng of the taxonsmic and evolutionary positions

of the existing cultivars 2f this crop,
(iv) Thickness of meat:

One of the earliest records of using this observation
was in the study conducted at Coconut Research Station (now,
Regional Agricultural Research Stetion) at Pilicode by
Nareyans and John {19439) to frame out a systsmatlic classificatlon.
The authors classified forms.of coconut palms with copra
thickness less than 0.82 cam as thin and above 1.2 = 1.3 cm
as thick,

Menon end Pandalal (1958) reported the meat in ordinary
nut to be zbout 1,3 cm thick but occasionally the thickness
went upts 2,0 cm. In dwarf and ornamental cultivars, the

kernel was generally very much thinner.
(v) Size of embryc (Dismeter of eye):

The eyes of coconut according to Julisns (1920), (as
quoted by Menon and Fendalal, 1958), showsd morphological
peculiarities snd when one embryo developed, one eye becane
functional and the other twp became nonfunctional. The eye
bearing the functional embryo was found to be large and soft
(Menon end Pendalat, 1958).



Observationa on embrys was used by Liyanage (1972) to
identify gocd genotypes quickly. The principle was, t> use
12s8s of embryo fresh weight as an indicatlisn of inbreading
depression, If the size of embryo was governed by additive

genetic effects, one would expect a lower degree of depression,

Kertha (1981) ohserved that the single cotyledon of
cogonut embeyo, consisted of a coleoptile (as growth advances,
that part of apical mass encircling plumule differentiates
into a tubular structure), coleorhiza (the radicle is
encircled by coleorhiza, a part of cotyledon at its base)
mesocotyl {the coleoptile end coleorhiza are connected to
each other through a mesocotyl), and heustorium (basal mass

of embrys which attacks and proceeds to digest kernel).

(C) Seediing selection:

*Progeny selection' has been defined by Rieger et al.
{(1976) in 'Glossary of Genetics snd Cytogenetlcs®' as the
avaluation of an individual's progeny as customarily employed
in artificial gelectlion. Methods of prageany selaction vary
with the type of matings that are possible, Jelection may be
based on the performanse pf aelf pollinated progeny, of
progeay from erosses to an iabred (test cross) or of progeny
from crossas to daughter (back cross). When selection of
sutstanding individuals is based on progeny cerformance,
consideration must be given to the magnitude of phenotyolic
veriance, the herltability of the character being selected

and degree »f genetic relationships,



The final phase 15 coconut improvement by maternal
selection 1s the seedling selectlon (Ninan and Pankajekshan,
1961; Apacibla and HMendoza, 1968; Silva and George, 1970;
Rognon, 1972; Ninan, 1978 and Kannan and Nambiar, 1979) .

Abraham end Ninan (1963) found that trees which produced
progeny with superior growth rate and vigour, also produced
uniformly good .seedlings and progeny testing is the most
reliable method to detect genetlcally superior palms. The
importance of progeny testing has been emphasised by Témmes
and Wnitehead (1969) also.

Foale (1968) suggested that under unfavourable condition
for photosynthesis, large nuts produced larger seedlings.
~ Hence, any seedling selectlion was advocated to be carried
out in a favourable nursery environment so that emphasis
was placed on differences in seedling vigour due to genetic

variation,

The importance of seedliing selection in malernal line
selection asnd heterosls breeding 2f coconut was emphasised

by many aathors,

Sathyabalan (1958) observed that natural cross dwarf
coconut seedlings made more vigorous growth than pure dwarf

seedlings,

Variability in progeny was naot significantly reduced
by self pollination, when compared with open pollination, but
vigour was markedly reduced in seedlings (Sathyabalan and
Lakshmanachar, 1960 and Patel, 1973).
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Ninon and Pankajakshan (1961) did not observe any
significant or specific relationship between seadling
characters and yield in high yielders, '

Studles on growth rate and seedling vigour in 204
seedlings from ton West Coast Tall trees showed significant
differences between famillesg (Ninan et ale., 1964),

Considerable difference were oxhibited by three cultivars
of tall type in seedling growth upt> 2 months, but the
differences did not persist (Foale, 1968).

Croas pollination produced better seadlings than self
pollination and seedlings from high ylelding groups were more-
vigorous than those from low ylelding palms, éspecially thoge
ylelding below 40 nuts (Sathyabalan and Namblar, 1958),

Seedling selectiosn according to Kannan and Nambiar (1979)
though necessary, need not be as strict and rigid as it was
advocated at pregent, the reason bheing, the yleld difference

between vigorpus and intermediate seedlings was not significant,
Selection criteriat

The characters that are presently suggested for the
selegtion of planting material from coconut nursseries are
based oan the vigour of seedlings as indicated by germination,
height, girtheatecollar, leaf number, and early splitting of
leaves, (ienon and Pandalai, 1958 and Patel, 1973). Growth being
a function of drymatter production,information on relationship

between the different seedling characters and total leaf area
is also of importance (Ramadassn et al., 1930).
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(1) Germinetion:

In 5elect1ng seed parents, 1t is advised to select palms
glving nuts which sprout early (Anonymous, 1953).

According to Davis and Angndan (1957), a nut nmay be
gonsidered to have germinated when the embrfyo broke the iid
- of the supft eve and this took place usually six weeks after

the nut was apwn.

Early sprouting along with early flowering and high initial
yield ars reliable early characters of a high yielding aduit
palm {Liyanage and Abeywardena, 1957).

Menon and Pandalai (1958) after reviewing the works of
a number pf researchers, noted that the mean numbar of days
2or germination for Tall, Tall x Dwarf and Dwarf were 98.1,

70.2 and 55.3 days respectively.

‘Nathanel (1959) showed that the weight of oll per nut
did not increase- during the first 48 weeks of germinetion.
By about 15th week of germination, the haustorium attalned
absut 15 - 20 g welght (Child, 1964).

Sathyabalan et al. (1964) notlced that Tall x Gangabandam
coconut hybrids germinated significantly earller when compared

to Tall x Dwarf and Tall x Tall,

Whitehead (1965) showed that 'Malayan Dwarf' and 'Sen
Blas' germinated rapldly, teking 30 - 140 days=s for 80 per cent
of the nuts to sprout, when compared to 60 = 220 days for

'Jamalca Tall'.



29

Growth of young coconut pélm and the role of the seed
and photosynthesis on seedling growth upto 17 montha were
studied by Foale (1968). The contribution by the endosperm
fell at four months after germination to a level that remained
roughly constant upto 17 months, By four months, the haustorium
had reached the full size, but thgrearter, relative contribution
from the endosperm via the hsustorium gradually diminished
until by 15 months, almost £ull dependence on phutosynthesié-
was attained. By 17 months, less than 10 per cent of the

endosperm remained in the nut,

Performance of hybrids of Tall with Dwarf Green and
Dwar? Orange revealed slgnificant differences in meen number
of days taken f£or germination viz., 95.9 and 75.0 respectively
(Sathyabalan et al., 1968) .

In a germination study by Silva and George {(1970) on
seednuts of three sizes (15, 17.5 and 20 ca short axis) and
three stage of maturity, (fallen over ripe rmuits, first bunch
nuts, and second bunch nuts) each factor was shown to
influence the sprouting period independently. HMedium sized
nuts from the fibat bunch had the best overall germination
rate (95%). During 10th - 16th weeks, 70 peﬁ cent of second

bunch nuts also sprouted irreapective of asize,

Zuniga et sl. (1971) investigated the effect >f coconut
water transfusion on the germination and growth of waterleas

coconuts in a strain of Coco=lNino dwarf. The nuts were waterleas
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even when the husk was green and about 15 cc of coconut water

when transfused stimulated the embrys to gerainate,

Studlies involving West Coast Tali, Chowghat Dwarf Green,
Laccadive Ordinary? Gangabondam, Strait Settlement Apricot,
and Tall x Dwarf showed variation in the number of days taken
to germinate after hervesting or after sowing. Th’e. cultivar

‘Straight Séttlemant Apricot took fewer days to germinate

(Mampootalri et ale, 1972},

Kenman (1973) noted that horizontally plented nuts with
gomg husk removed £rom over the germpore germinated faster

than untreated horizontally placeé nuts.

Studies by Santo (1974, 1976) revealed the optimum {empe-
rature and days to geraminatisn for coconut to be 30 - 35°C and

107 days respectively,

The coconut seed has no dormancy and growth of the embryo
and seedlings are continucus. Uermination may begin while the
fruits are still attached to the palm, as can happen in
'Malayan Dwarf' end 'San Blas' when left unharvested
(Purseglove, 19?5).

Based on germination percentage 9f£ Dwarf x Tall hybrid
seeds, aad recovery of hybrids in open, self, and cross
pollination, dwarf parents could be selected for breesding
orogremmes (Ninan, 1978).

Harries (1982) used rate of germination as a criterion in
the NKNVI method for comparing and contrasting cultivars and

varieties of coconut,



(11) Seedling growth snalysis:

The study of seedling growth 1s usually uriderteken by
recording and analysing the observatlons on plant height,
glrtheat=collar, number of leaves, total leaf area, and age

at leaf splitting.

(a) Height of seedlLingt
Plant height, as in any other crop is an important

phenatypic manifestation 2f growth in cocomut seedlings alsd.

Liyanage and Absywardena (1957) elucidated that mother
palm selection could be made mors efficlent by selecting trees
which would produce a hlgher pzrcentage 5£ tall vigorous
seedlings, Menon end Pandalal (1338) repor%sd the average
height of seedlings of Tall, Tall x Dwarf, and Dwarf arigin
to be 83.56, 105.63, and 87.54 cm respectively after reviewing
the works of Rao and Koyamu conducted in 1952,

Observations on helight and number of leaves in over
14,000 seedlings led to the conclusions that both seccurred
about independently. But a positive correlation was obtained
between helight and girtheatecollar (Pankajakshan end George,
1961),

Sathyabzlan et al. (1968) reported significeat difference
s seedling height between Tall x Dwarf Green and Tall x Dwarf
Orange hybrids viz., 113.96 and 118,86 cm respectively.

Adult performance of hybrids involving three varieties

of coconut viz,, Tall, Dwarf, and Semitall was enalysed by
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Mathatl (1979). Observations on helght of seedlings of Tall X
Dwarf and Tall x Gangabondem which were erosses between widely
different varieties exhibited hybrid vigour beyond the
geedling stage. Tall x Dwarf was found to be on per with

Tall x Gangabondam in respect of seedling height.

Ranadasan et al. (1980). considered that plaznt height
can bé employed in deriving out shoot dry welight as an index
of vigour in coconut seedlings, The ahthora sbserved that
seedling height had a high coefficlent of correlation and
very low direct effect on shpot dry weight,

(b) Girtheatecollar:

After reviewing a number of reports, HMenon and Pandalal
(1958) observed that girtheat-collar of Tall, Tall x Dwarf,
and Dwarf seedlings are 9,14, 10.67 and 9.65 cm respectively.
The authsrs further obaserved that vigour in seedlings was
indicated by many vegetative: characters and girtheate=collar
was 9ne among them. Girtheat-collar was observed to be more
correlated with weight of seedling (an indication of'vigour)

than any other character studied,

Pankajakshan and George (1951) obtained positive correlations
between glrtheatecollar with both height and leaf number
and these twp relationships were found to account for osver

60 per cent of the variation in girth,

Tall x Gangabondam recorded superior, though not

significant, collar girth when compared to Tall x Dwarf hybrids



33

and both were fpund to be distinctly superior to Tall x Tall
hybrids in this character (Sathyabalan et al., 1964).

Tall x Dwarf Orange hybrids were found to be significantly
superior in collar girth to Tall x Dwarf Green hybrids with
meaens 12.12. and 10.95 cm respectively (Sathyabalan at al.,
1968).

Silva and George (1970) reported that seedlings of fallen
over ripe nuts with large size (20 cm short axisg) produced

seedlings with maximum girth-at-collar,

Tall x Dwarf and Tall x Gaagabhondam hybrids exhibited
similar degreces of hybrid vigour in collar girth even after
nursery stage (Mathai, 1979).

Ramadasen et al. (1980) found that girtheat=collar had
a high direct effect on the shoot dry weight of seedling
( seedling vigour),

(c) DNumber of leaves:

Menon and Pandalai (1958) quoting the works of Patel
(1937), and Rao and Koyami (1952) obtained the number of
functional leaves of seedlings to be 3,8, 5.0, and 5.0 for
Tall, Tall x Dwarf, and Dwarf seedlings respcctively.

According to Charles (1959) seedling selection 1s based on
the vigour of seedlings as Jjudged by soread and colsur of
leaves and other measurable characters like collar girth,

rapldity of growth, and sturdiness of seedlings.

Pankajakshan and George (1961) obsarved number of leaves
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ond height to manifest themselves independently. However,
l1eaf number was found to be positively correlated with girthe

at=collar,

A comparative study of Tall x Dwarf, Tall x Gangabondam
and Tall 2 Tell hybrids by Sathgabalan et ale (1964) showed
close resemblence in leaf production between these hybrids in

nursery,

Data collected from open pollinated progeny of Tall x
Dwar? hybrids indicated their superiority in leaf production

when . compared to Yeat Coast Tall (Anonymous, 1963).

"Foale (1968) noted that rate of leaf production was
constant with time after tracking the growth of young coconut
palms upto 17 months of" age.

In another study on comparing the different dwarf parents
for use in Tall x Dwarf hyorid production, it was found that
Tall x Dwarf Green and Tall x Dwar{ Orange éraduced 5,70 and
7.00 leaves in a year respectively (Sathyabalan et al., 1968),

Mathal (1979) observed that Tall x Dwarf and Tall x
Gengebondan exhibited same degree of hybrid vigour during and
even after scedling stage in relation to mimber of leaves

produeced,

- Leaf number could be used as & component in computing
seedling vigour in terms of shoot dry weight, based on linear
multiple regression equation incorporating other seedling
characters like height, girth-at-collar, and leaf area. This



35

study by Rzmadasan et al. (1980) revealed that the number of
leaves had only less or even negligible direct effect on

seédling vigour,
(d) Total leaf area:

Correlation studies between leaf area snd length, and
width of leaves were undertaken in coconut seedlings by
Maéaf and Pappachen (1954), They coined a method for
estimating the leaf area ie., to multiply the product of
length and width of leaf lamina by a coefficient of 0.378,

By followidg and critically asnalysing the growth of the
young coconut palm upto 17 months of age, Foale (1968) observed
that leaf area increased almost exponeatially with increasing
age.‘ )

‘Remedasen et al. {1980) observed that in addition to
other seedling characters mentioned elaewhere, leal area should
be an imporitent ceriterion in selecting coconut seedling. The
author calculated the leaf ares using a regression equation
Y = 2 + b where Y represented leal area, a = 27,3861,

b = 0,6139 and X = product of length and width of leaf. This
study also revealed that the more contributing factor for the
vigour of seedlings as indicated by shoot dry weight are leaf
area and glrthe~atecollar. HMoreover, leaf area showed maxlimum

direct effect and positive correlation with ghoot dry weight.

(e} Age at leaf splitting:
Apart from characters mentioned above, snother sign of

vigour in the aseedlings is early splitting of leaves into
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leaflets. When the seedlings had eight to ten leaves, roughly
eighteen months after sowing, it cormenced to produce lecaves
which tend to split into leaflets. So Menon end Pandalal
(1958) concluded that early leaf splitiing was a sign of
pracoolty, Signa of leaf splitting became nanifested early

in seedlings with the largest number of roots (Thampan, 1981).

(111) WMigeellaneous characters used in seedling selsctiong

Other characters not deald with in eariier pages are
also uesed in seedling selection process to increase tThe

efficiency of mother palm selechlion.

(a) Petiole colour:

Gonetic studies showed that a seediing with a bronze
rachis was a hybrid resulting from a cross lnvolving Malayan
dwarf, which had a green rachis, as female parent (Anonymous,
1966). 1In ?1 from red or yellow Malayaen dwarf x Tall, the
offsorings had petinle colour characteristic of the tall

parent (Whitesheed et al., 1966),

Rognon (1972) also suggested the use of petiole colour
in selection of hybrids at germination. The Haln x Nain
(dwarf) selfs could be thus isplated from Hein x Crend (Tall)

hybrids on the baslis of petiole colour,
(B) Shook dry welights

A multiple linear regression equation based on height
of seedlings, number of leaves, girtheat-csllar, and leaf

area was worked put by Ramadasan et al. (1980) for estimating
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dry shoot weight. The equatlon read >ut eas

Y = 112,4464 + 12,5885 X, + 0.2295 X, = 5.6338 X,
+ 0,0143 KA

- where Y represented shoot dry welght

Xy = girth-at-collar, X, = height of seedling,
x3 - number of leaves and Xa - leaf area.

The authors observaed that shoat dry welght can be used as
an index of vigour in seedling seslection process in eoconut

improvenents,
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MATERT ALS AND METHODS

The experiment wes conducted in the Department of Plent
Breeding, College of Agriculture, Vellayenil during the period
from January 1981 to June 1982,

AI MATE:RI AI.:S »

The materials consisted of twp typesz of mother palms

l.e., super mother palms and control mother palms,

Super mother palms were categorised as those giving an
snnual yield of not less than 300 nuts per palm in addition to
other general selection c¢riterig fixed as per prackage of

practices recommendations (Anonymous, 1981).

Contral mother oalms ware categorised as those ylelding
not less than 80 nuts per palm per year with other general

characters listed In the Paclkage of oractices recoumendatiopns.

Altogether ten super mother palms (Nos. 1-10) were
selected from different locations in Trivendrum and Quilon
districts of Kerala state. Five groups of control mother
palms (Nos. 11=15), each conslating of 5 trees represanting.
a location from where a super palm was selected were also
iacluded in the study. In addition to theée filve control
groups, a general control (Ho. 16) comprising a rendom sample
of 70 seed nuts collected by the Department of Agriculture,
Kerala state, from the seced nut procurement belt in North

Kerala {Badagera) was also included in this experiment.
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Detalls of super mother palmg and control mother palm

groups with respect to location, age, and treatment number

allotted are given in Table - 1.

Table = 9. Datalls of experiment—material.

SUPER MOTHER PALMS
g;;u--fffégfent Lfcfti;;- - _Bigtrict ---_Age
1. 1 Mayyanad Quilon 28
2, 2 Mayyanad Quilon 28
3. 3 Mayyanad Quilon 24
4, 4 Mayyanad Guilon pA
S5 5 Vadayekitad Trivandrum 19
6 6 Vellayani Trivandrum 40
7e 7 Kazhakootan Trivandrum 61
Be 8 Kottargkkara Quilon 38
9, 9 Vellayani Triveadrun 40
10. 10 Rottarskkara Guilon 38
::“- : CONTROL MOTHER PALMS -
1. 1 Vellayani Trivandrum 40
2. 12 Kazhakootam Trivandrum 21
3. 13 Kotteradtkera Guilon 26
b 14 Mayyenad Guilsn 33
5e 15 Vadayeakkad Trivandrum 20
6, 16 Badagara Caliout 40

1 o S S M AR N wiel S Al S g S A e b = Y O
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B. HMETHODS,
1. Seed nut procurcunent:

Procurement .of seed nuts was done during the oeriod from

January 1981 to aApril 1984 in twpo harvests,

Seed nuts were collected separately from sach super
mother palm and bulk collected from esach group of control
mother palms. Thus, there were albtogether sixteen lots of
gseed nuts. Bach seed lot comprised of 60 - 70 seed nuts after

rejecting malforaned and barren nuts,

All the seed nuts were given the respective identlty

nunbers and stored in a room in sand till June 1981.

Rtandom samples of five nuts were drawa from each seed

1ot and subjocted to fruit compaonent analysis.
2. 3Seedling nursery:

Seed nuts were sown in the nursery during June 1981.
The lay out plzn followed a Randomised Block Design with
16 treatments znd 3 replications. Representing each treatment,

20 seed nmuts were sown 1In a replication.

Seed nuts were sown in ralsed beds of slze 2,25 % 7.26 M
giving a spacing of 45 x 45 cm. Nuts were 'vertically' sown

in furrows sprinkled with sand and BHC 5% dust,
3. Studles on mother palmas:

The followling sbservations were recorded on tie mother

palms.
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{1) Age of the palm:

Age of the palm was recorded in years, Age was determined
by counting the leaf gcars on the trunk. fRoughly 12 - 14
successive secars left on a trea corregpmded to a year of

growth of the tree.
(14) Humber of laaves:

Number af leaves were racorded when seed nuts were fipast

harvested from each palm.
(111) Number of spadices:

All spadices in whilch elther mele or female flowars were
in anthesis, unopened but fully emerged and partiaily emergad

spaﬁicés ware counited,
(iv) Number of bunches:

Bunches ware counted down from the ysungest inflorescence

in which the £ruits had set, to the oldest bunch, on each tree.
(v) Number of nuts per bunch:

Number 3f nuts in a bunch combined with nmumber of bunches
gave gn 1dea of the ylelding ability of the palm. Huts were
countad on all bunches of oach mother palm aad mean number of
nuts per bunch obtained,

4, Frult component enslysis:

(1) weLpht of unhusked nuts

Unhusked nuts were welghed on a top pan balance mnd mean

‘welght expressed in grams.
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(11) Weight of husked nut:

The scme seed nuts were used in recording this observation
also, The nuts wore husked, cleaned,welighed end meen welght

expressed in grams.
(111) Veight of meat:

Meat was excised out of the shell, welghed and mean

welght was expressed in grams.
{iv) Thickness of meat:

Meat thickness was recorded for each KkKerael and mean

meat thickness (cm) of the five kernels was used in the study,
(v) Digmeter of aye:

Eyedeghells of each seed nut used in frult component
analyslis was used in recording this observation, The hole
on the shell corresponding to the soft eye was carefully cleaned
and diameter recorded along two axes. HMean of these tw values
gave the mean eye diameter of a nut.  Graand mean of such five
mean Values gave the mean eye diameter of the treatment in

centinetres.
5. Hdursery studies:
(1) Germination of seed nutss

Germinated nuts were scored at wesekly intervals starting
from the firast week after sowing., Emergence of beak at the
stalk end was considered the sign of germination. Germlnation

counts were continued upto six months. Other biometric
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obsarvations were limited to ssedlings emerged from geed nuis

gernlnated within the six month period,

{i1) Seedling growth analysis:

The f£pllowing observations were recorded on all the
seadlings in the nursery at monthly intervals from July 19819
to Aoril 19982.

{a) 3eedling height (cm):

Height of seedling was measured from the base of the
emerging shoot %> the highest extremity. IHoight was measured

using a graduated metre scale.

(b) Girtheatwecollar (cm):

I

A noneextendible olastlc string was used to measure
collar girth, The string was would three times arsund the
coilar, unwiund and length measured, This measureaent divided

by three gave the girtheat-collar,
(¢) Nuwber of leaves:
Number of leaves present on each seedling was scdred.

(d) Leaf area {sq.om)s:
An empirical formula developed by Ramadasan et al. (1530)
was used in calculating leaf area, according to which,

Y = a+ bX

#

Where Y leaf area
awm 27.3861
b= Oo61 33 and

product of length and breadth of leaf lanina.

B
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Leaf area of each leaf was calculated separately and

added up to glive the total leaf area.
(e) Age at leaf splitting:

The seedlings were systematically observed for early
leaf splitting character aad the observations were recorded

as months £rom date of agowing.
6., STATISTICAL ANALYSIS:

Data cnllected osn varisus aspects mentipned above were
systematically tabulated and subjected ts different statistical

procadures to obtain worthwhile results.

(1) Seedling vigour index:

A vigour index based on the six seedling characters
viz., germination percentage, height of seedling, glrtheat-collar
number of leaves, leaf area, and age at leaf splitting was

wirked out,

For each group of seedlings derived from each mother tree,
mean (X) and standard deviation (S,D.) were worked out for

each character. Accordingly, three classes with class limits

(1) below X = 0.5 3.D.

(2) between X = 0.3 S.D. and X + 0.5 S.D.

(3) above X + 0.5 S.D. were formed, These three classes
viere attributed with the respective index scores of 0, 1 end 2.
Thug, six sets of index scores corresponding o the six

characters were obtained for each seedling. These acores were
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added upto obtain the total index score or vigour index of each
seedling, The maximum vigour index that could be scored by

any seedling was thus 12 and minimum, zero,

Based on the vigour index scored, seedlings ware

clasaified a=s

geedlings with - low vigour - index ranging from 0 - 4
~ medium vigour ~ index ranging from 5 - 8

. = high vigour = = index ranging from 9 - 12

Of the three groups mentioned absve, seedlings with medium
and high vigour were considered together as quallty seedlings
based on the recommendatisn of Kannan and Nazmbiar (1979). Based
on this grouping, the following estimates were worked out,

(1) Percentage of quallty seedlings to total number of seedlings
(2) Percentage of quality seedlings to total number of seed nuts

50%W.
(11) /Analysis of mother palm characters:

Average super mother palm and control mother palm characters
were compared by employing 'Student's’' ¢ test for saall samples.
(Panse and Sukhatme, 1957),

(i11) Analysis of Varisnce of seed mut choaracteras

Variance analysis of seed nut characters was done
following the procedure of Completely Randsmised Design
(Federer, 1955) with 16 treatments and 5 replications.



(iv) Arnglysis of Varience of scedling characters:

tnelysis of variance in Randomised Block Design with
16 treatments and 3 replications was followed (Federer, 1955).

(v) 3Simple Correlation Coefficients:

Correlation between mother palms. seed nut and seedling
characters and between mother palm and seedling vigour index
wWere worked out followlng the method suggested by Snedecor and
Cochran (1967).

(vi) Heritability (in broad sense):

Heritabllity estimates were computed from the Analysis
of Variance (ANOVA) tables following the method of Henson
et al. (1956).

Genotyplc Variance V(G)

Number of replications

Environmental Variance V(E)‘- = HMean square (Error)
thenotypic Varience V(Pj m V(G) + V(E)
Heritability h2 . = Y@ x 100

V(p)

(vii) Coefzicient of Variation.
Both Genotypic and Phenotypic Coefficlents of Varigtion
were calculated as suggested by Burton (1951). |
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Genotypic Coefficient Variation (GCV)

Gev = V¥(a) x 100
' Mean
Where V(G) = Genotypic Variance

Phenotypic Coefficient of Variation (PCV)

PCY * VVSP! x 100
Mean
Where V(p) = Phenotypic Varlance

(viii). Coheritability, Genotyple, Phenotypic, and Environmental

Correlation Coefficlents between seedling characters:

These paraneters were worked out from the respective
ANOVA end ANCOVA (Anelysis of Covarignce) tables.
(Al=jibouri et al., 1958 and Singh and Chaudhary, 1979).

Genotypic Covariance bLetween X and y

Cove (G) x, ¥ = M;S.P. (Treatments) - H.S.Ps (Error)
Numbgr of Replications

where M.S.P. = Mean Sum of Products
tnvironmental Covariance between x and y

Cove (E) %, ¥y a M.S.P., (Error)

Phenotyple Covariance between x and y

Cove (P) x, ¥y = Cove (G} x, y + Cov. (E) %, ¥

Coheritability = Cov. (G) %, ¥ x 100
Cove (P) x, ¥
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Genotyple Correlation Coefficient
r (G) a Covs (G) %, ¥

JQ(G) x. V(g) ¥

Phenotyplc éorrelation Coefficlent

r (P) - Cove (P) X, Y
\[;(P) %o V(p)¥

fnvironmenital Correlation Coefficient

r (E) = Cove (E) %, ¥

\/"cm *e Vg ¥
(ix) Regression of- seediing vigour index on seed nut characters

of mother palm:

Simple linear regression equatlons were developed
between seed nmut characters of mother peslus and seedling vigour
index which were found to heve positive and significant

correlation. The regression equation read as

Y = a + b%
Where ¥ o seedling vigour index

i = seed nut character of mother palm

(x) Metroglyph asnalysis:

Metroglyph analysis was done to represent graphicaelly,
the relative p951t10n of each mother palm in relation to its
seedling characters. The snglysis was done as suggested . by

Anderson (1957). Each mother tree was represented as a glyphe
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A1l seedling characters except girth-gt-collar and leaf area
were represented as rays at different positiohs on the glyphe.
The scatter disgram was constructed usling girth as ordinate

ond leaf area as abscissa.



RESULTS



RESULTS

Outeona of various statistical snalyses of the tabulated
data src detsiled in this chaplters

1« HMother palm characterss:

The observations recorded on mother palm characters are
pragented 1in Table = 2. Slnce onlyiéingle tree comprised a
treatment in the case of super mother palms, an snalysisg of
variance of tree characters was not attempbed. Instead,
'Student's! t test for small sgmples was applled to effect a
general comparison between the two types of mother palms iece,
super mother palms end control mother palms. Detalls of this
snglysis are shown in Table -« 3.

The mother trees did not significently vary from each
other with reference to soge, number of leaves and spadices cn
crown. But the two types of pslms showed significent difference
with respect to number of bunches and number of nuts per bunchs,
As seen from mean velues given in Table - 3, super mother palmas
are superior to control mother palms even in characters not

showing superiority et significent levels.

2, Seed nut characterst

Seed nut charzcters wers gtudied on randomly
selected seed muts. Analysle of varlgnce wes dene for all

seed nak charzcters. The deteplls are presented in Tableé
4L - B,



Table - 2 Observations on mother palmse.

ol

ol

SUPER MOTHER PALMS

Si. Treatment Number Spadices- Bunches Nuts/
No. No. Age of bunch
leaves -
14 1 23,00 26,00 2,00 18,00 22,00
2. 2 28,00 38,00 3,00 20,00 28,00
3 3 24,00 32,00 3400 13,00 27450
e 4 30.00 52.00 300 22,00 26.00
Sa 5 19,00 33,00 2,00 15000 48,00
6e B 40,00 33,00 3400 17400 ~ 25467
7 7 61.00 28.00 3,00 16,00 38,50
B 8 38,00 67.00 7.00 19.00 26,00
- 9 40,00 3800 3.00 17,00  27.00
10, 10 38.00 63400 7.00 21,00 25,67
CONTROL MOTHER PALMS
1 "M 40,00 33620 2,80 15,60  10.00
24 12 | 21.00 29440 2,80 1280  10.60
3 13 26,00 19450 2,75 16650  8.75
b 14 33,00 513400 3,80 14,20 16620
5 15 - 20.C0 30410 3,00 11220 10430
R 16 40400 33460 44 60 8e20 . 10410

-------- W A S ey e i o pra— -,




Table - 3 General comparison of super mether pélm and control mother palm charscters.

- wis i o W ik L) ol - .

Supey mother palm Contro}_@other painm
Character - N ' -
x1 bo D. 1 C.V. xa So D' 2 CQ \’. S. De t#}&_
Age CBLGD 1115 3223 30,00 8.23 27« 143 10.85 082 NoSe
Number of leaves 41450 13.58 32,72 32,63 3.70 1134 11.73  1.46 NeSe
Humber of spadices 3. 60 1.74 48,33 %429 069 2097 1284 0e39 lisSe
Number of bunches 17«30 2,64  14.83 ' 12.08 2«71 2D.83 2.85  3,28%4R
Number of nuts/bunch 20.43 T+39 25¢1% 10.99 2. 40 2184 Gl B 55T
X4 end x2 Mean
S.Do1 and S-D.?_ Stﬂndard DEVi.atiOﬂ
SeDe pooled estimate of standard deviation
CeVe Coefficient of variation
*E Significant at 1 per cent level

¢S

N.Se Not Significanto
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(1) velght of unhusked nut:

T4 is seen from the abstrect of ANOVA in Table - 4 that
It yglue Yor treatments is highly significente Comparison of
mean values shows that T& is significantly superior to the reste
Tl %3
differ significanfly smong themselvess Sut these three trees

and T13 are the next superior trees, but they do not

are significantly superior to other treatments listed in the
table. '
Table - 4., tweight of unhusked mut (g}.

Abstract of ANOVA

-—— b 0y e e Sl T WS D 9D Sk S S P Ve R W

Source - defe e & F
Preatments 3015319.68 15 20102131  38.00%%
Error 3385214 20 64 52089. 39

--ﬂ\ﬂ—.-— - -y & - [p—

Mean welght of unmsked nut (g)

-a _—_—-”ﬂ-'--—ﬂﬁ-n-u-nﬂﬂw---ﬂﬂﬂ---

T, 1149. 20 T16 820,00
Tyq 771.00 T1h 608, 40
T3 77080 Té 573460
T13 760,00 Té 517+ 40
T1 o 676420 T2 488, 20
T, 6564 40 T2 53460
TH5 630,00 T5 555460
Te 629+ 20 $7 267.00

- e ol il valk G vl ol 2 i i WRACE S k. w7y el S AP S - iy - - - - e

Colle gt 5 per cent level = 01,535
#% Significant et 1 per cent level.



(11) 4Yelght of husked nuts

Varience enslysis of husked nut weight (Table - 5)
slso showed significant difference between treatments.
Compariscn of mean weight of misked nuts revesled the follow-
ing resulss. T& i§ fsund to be significsntly superior To
all other trees. Next to T,, T, and T16 recorded similar
mt welght. T, is found to be significantly superior %o

1
other trees in the ramnk. But T, is found to be on per with

T15, T14, T11, T3 and 26 but varies sigaificently froa

treatments renked thereafter.

{111) Yeight of meat:
Az observed in the earlier mentloned seed nut
characters, here also 'F' value for treatuents is highly

significant. (Table ~ 6).

Mean welght of Th 1s found to be signlficantly superior
to all other trees. The next superior tree is T10 but 1s on

par with Tq, T15, TG and TB'

(1v) Thickness of meat:

Pable - 7 shows abatract of ANOVA for the character
and also the mean vélues in the descending order of
superiority. Trees 1llsted from Iy to T10 are on pars Tb

S
gshows significent differences with trees ib to TH1.



Table - 5. Weight of husked mut (g).

Abstract of ANOVA

95

Source Fe S d-f i\‘lo Se P
Treatments 1651591, 38 15 110066476 LT 15%*
Error 149367.60 64 2354.3&
Meen weight of husked nut (g)e
T, 776460 §H3 310.50
T1 476,40 -136 309.80
TﬂO 424,00 ?8 295,20
T&5 415,00 i% 262,40 .
T14 412.20 . TE 253420
T&1 392,00 T12 242,60
T3 391.60 T7‘ . 1953.40

L -yl b i skl wh S e ol iy e L

CeDs 2t 5 per cent level = $0.809

##* Significent at 1 per cent level.



Table - 6. Welght of meat (g).
Abstract of ANOVA.

- o o

an g3k - -

Source Se e . d.fe e e F
Treatments 8907 2480 15 50381.65 25.00%%
Eyror 1310304 40 64 D735

b e b om gl . T i G- € W T A W U B

Mean welght of meat (g)

S R m W iy o R ST S8R - - A R Sk S S SR B M S i s S -

T, 551420 | T, 176460
T, 260,40 g 161,60
7, 260 60 T 158,00
Ty 250,80 LT 155400
Te 248,20 T, 154.80
T, 221.60 | Typ 123. 20
Toq 202,60 1 85460
%13 177.40 L 81.80

C.Da at 5 per cent level = 56,948

#% Significent at 1 per cent level



Q7

Table - 7. Thickness of meat (cm)e

Abstract of ANOVA

Source SeSe defs e Se F
Treatrents 0.319% 15 0.0213  2.7099%
Eyror 045030 64 0.0079
Megn tnickness of meat (cm)

T‘lﬁ 1.03 T1 0.92

4-2 1.00 T7 0090

T, 0.99 T&5 0.89

f3 0.93 ‘ls - 0.88

TB 0.94 153 085

EHO 0.94 TH1 Q.82

CeDe at 5 per cent level = 0.117

»,

* Slgnificant at % per cent level.
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(v) Digmeter of eye (Size of embryo)s

From sbstract of ANOVA given in Table - 8, it 1ls observed
that trestments vary significently even at 1 per cent level
of 'F' wvalues. Comparison of mesn values show ‘1‘8 o be
stgnificantly superior to all othsr trees. Other trees in the
renk nanoly, Tﬂ, T‘iO’ Tss ‘ZC15, T&’ and T7 are on par with
each other.
Table « B, Dipmeter of eye (cm)e

Abstract of ANOVA.

- o st yrrs o s i o0 D N VO AP WO P S o el sl ORI O

Source Se So d.f i’l. S. F
Tregtnents 2,1705 15 01447  9.8102%%
Error 249440 64 0.0148

- ow - - ot b - Y R

Meen diemeter of eye (em)

e Y O WY AT A A Y A i W PO o Y WK Al CEN AT it T W el e i 4Tl i 2O I A et vt e S oG KR SR s S B o A A e S al L ach iy S WD P

T4 1o 46 T, 1,07
© Ty 1,23 Ty 1.05
Ty 1017 T 1.03
I 1416 Tyn 1,02
s 1.4 Tyg 100
7 14%0 - T16 0.96
T 1009 T, 0.82
Tyy 1.08 T, 0470

A W il U S} R X G ) et SR W T - -

C.De at 5 per cent level = 0,153

* Significant at 1 per cent level.
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(vi) Generel comparison of seed nut charzcter of super mother

pelms and control mother palmst

Table -~ Q shows the comparative assessment of the two
types of mother palms with reference to their seed nut
characters by !'Studeni's' t test for small samples. The
value of '%' shows that the super mother palms end control
mother palms do not vary .signiflcently in relation to the
seed nut characterse It is also seen from the table that,
super mother palms rscord .a relatively higher gmount of
varietion in the characters -~ weight of unhusked nut,.
husked nut,and meat. The correspohding values for the

control palms are relatively low.
S Seedling characters:

A1l seedling characters were subjected to varlance
analysie in Randomised Block Designe The abstracts of
ANOVA, mean tables snd results obtained are detailed in
the following pages.

(i) Germination percentsges

Table -~ 9 shows that trees vary significantly with
reference to percentage of germination of seed nuts. The
megn table shows that ftrees T& to T15 record germinaticn
percentages which are not showing any significant
difference. Among thenm, Th registers the highest

percentage of germination.



Table = 9. General comparison of seed nmut characters of super mother palms and conbrol
mother palms.

- - - S s

- Super mother palm - Control mother palm

5'{1 Se D.1 C.V. ?{2 Se Doa C.V. ) Ga e t..]z‘_

Character

. — - — —-— .t o

Welght of unhusked nut 609.36 230.57 37.84 6L40.50 106430 16,59 214,58 0428 NoSo

Welght of husked nut 356,04  174.76 49.08 547,00 63.93 18.42 153.51 - 0e11 NeSe
Veight of meamt 218.62  128.07 58458 182.03 38,91 21.38 111.20 0.54 N.S,
Thickness of meat 0.95 0.05 5e 26 0.89 0.07 7«87 _ 0.06' 1063 NeSe
Dismeter of eye 111 0,29  26.13 1.07 0.09 B4 0.25 0.26 N.S.
%, end §2 Mean

S.D.1 and S.D.2 Standard Deviation .

SeDs Pooled estimate of standard Deviation

C.V. Coefficlent of Varlation

Hale Hot Significant

C9



Pable - 10. Germination percentage of seed nutsz,

Abstract of ANOVA.

] A Y e S AT o T 2 b S

R aTh . s Gl a2 Suy b U e iy S S S o

Source SeSe defe MeSe F
Replica‘tions@ 640,98 . 2 22049 2¢951 NoSe
Treatments 1480055 . 15 986,70 Tl A¥s
Errors 3836.689 30 12789

- - = T g i - - - T - o e Y e S

Mean germinagtion percentage

- - - -

Ty, 94a17 (76.00) Tg 70493 (57.37)
L6 90.00 (71.57) Ty 69424 (56431)
T4o 85.00 (67.21) Ty 6167 (51.75)
Tyo 82,23 (65.07) Ty3 55000 (47.87)
T1 81.67 (6“365) Tg 53089 (h?. 23)
T, 78.33 (62, 26) T, 18.33 (25.85)
a5 76458 (60.93) Ty 15400 (22.79)
T3 73%.89 (59.27) T.? 13433 (21.41)

- - P,

C.Ds nt 5 per cent level = 18.856
#% Significant at 1 per cent level
Ne8. HNot Significant

Figures in parentheses are values after angular transformation.



(11). Height of seedling:

Treatments differ significantly smong themselves es

evidenced by the high value of 'F'. Comparlson of

values of helght shows that trees T15 to T12 are on par.

62

nean

Th which showed the best germinability registered mean helght,

behind the control groups, T15 and T14.

Table - 11. Helght of seediing (cm).
Abstract of ANOVA,

e . o - - g AN -

Source Se Se Joefe e Sa " F
Beplications 226416 2 113.08 1-19-N050
Treatments 8551.62 15 570,11  6403%¥
Error 28383, 67 20 94462
Mean helght of seedling (cm)
T15 99.10 T10 7716
T14 97.04 i& 7679
Ta 96. 29 ;T16 75.05
T11 91.12 Té TheOk
TB 88,57 'TH3 67 47
Te 87.56 7, 61400
Tg 85.44 T5 564 20
T12 83,25 $7 54,50

CoDe at 5 per cent level = 16218

#% Significant at 1 per cent level.
NeS. Kot Significant.



{(1i1) Girthe-at-collar:

The mesn value of girth-at-coller is highest for Tﬁh
and Tﬁ which do not very significantly smong themselves.
T14 is significantly superior to trees T15 to Tz._ T& is
on par with T15 vut, slgnificantly superlor to other trees
viz., T%O to Tg' Table ~ 12 shows abstract of ANOVA and
nean treatment values.

(iv) Number of leaves:

Comparison of mean leaf number of the different
treatments shows that trees Tﬁh to TH are on par. TH&
differs significently from treatments Tj to Tz.' T, differ
slgnificantly fyom treatments Tb to Tz. Table - 15 shows
abstract of ANOVA and meen leaf number of the diffevrent

treatuents.
(v) Leef area:

Anglysls of variance of total leaf ared in Table - 13
shows a very high velue for S.3. and 4.8 Thig 1s due %o
the high vealues of leef area and a wlde range of values
{E66e43 ~ 4349,54). Tnis character shows the best spectrum
- of continuous variation when compared to other seedling
characters discusseﬁ earllier. Treatments ranked first are
Ta, qu,and iHS y none of which differ significantly from
each other. ?&' and T&Q showed significent superiority
over treatments listed from Tg to T2. Treatment TH5 is

found to be on par with ib, T3' TH1, 132’ and T10.
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Table = 12. Cirth-at-collar {cm).

Abstract of ANOVA.

PR —— O S . ple T S W

Ssurce Se Se def. e 3a F
Replications 4e13 2 2,06  4.56%
Treagtments 7190 15 L, 76 10.58%%
Error 135. 59 30 0.45

Mean girtheat-collar (cm)

- o - it o S S M0 A - -y -

Lt VA 13617 T4 10,62
'I'4 12481 T&é 104 54
T15 1217 THB 10.02
0 11.69 _ Tg 10435
T11 11.65 Tg 10,00
T12‘ 11.04 ‘I‘5 Qe 20
T3 10.93 T 9.13
7
T1 10f89 T, Be29

L
- - - Pr—— -

CeDe at 9 per cent level = 14122
* Slgnificant at 5 per cent level

#% Significant at 1 per cent level



Table - 13, Number of leaves:

Abgtract of ANOVA.

Zource Se e defe MeSe F
Replications 0.0230 2 0.0100 1.1269 NoSe
Treatments 0e8944 - 15 0.0509 - - B T372%%

Error e 2667 0 0.8889

v e ) . i e v kP L L ]

Meegn number of leaves

o g - - b - -t ok A P U Y B A e sl ol

-T14 6.09 (2.47) Ty 4,93 (2.22)
T, 5.91 (2.43) Ty %e82 (219)
Tyq 5462 (2437) Tag 4,88 (2.20)—
Ty 5.56 (2.36) T 4a50 (2412)
T1o 5456 (2435) Ty Let5 (2.11)
Ty5 Sel7 (2034) Ty3 433 (2.08)
Tio 5.32 (2.33) Tg Le2h (2.06)
T, 524 (229) T, 404 (2.01)

- it " oy ——

Cols 8t 5 per cent level = 0.157
a% Significent at 1 per cent level

NeZe, Not Significant
Figures in parentheses are values after square root transformation.
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Table - 14. Leaf area {sq.cm).

Abstract of ANOVA.

b ol ol [p—— <) e G oW oy oo

Source Ee Se q.f. MeSe g
Replications 617791.04 2 308595.52  1.09 e Se
Treatments L4oB86961.30 - 15 2969130.75 10.63%#
Error 8466387 ¢ 31 30 232212.91
Memn leaf areé (sq.éﬁ)

Th 4349,54 TH 2384.90

T1a 091,32 Té 2132, b2

Tﬁﬁ 3585.87 THG. 1878.89

T1i 3130.12 Té 1749. 20

T6 2807.90 133 1683%. 21

TH2 2648,12 m7 1338.95

T10 2639, 26 T5 97 2. 21

T3 2543, 46 THE 866443

CeDe at 5 per‘cent level = 885,724

#% gignificant at

Ne Se

1 per cent level

Not Significant.
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(vi) Age at leaf splitting.

Lbstract of ANOVA and mean values of trestments are
given in Table « 14. Comparison of mesns shows that T&;

?3 and IH are on var with each other and significently

superior to other treatments. Next comes, Té, T11, i}h

and Ta

the rest of treatments.

5 which are on par and significsntly superior to

{vil) Percentage cf quality zeedlings tc toisl number of
seedlings.
Anglysis of variance showed that o significant
difference existed between trees with reference to recovery

of qualliy seedlings from total number 9f secdlings.

(viil) Percentage of quallty seedlings to totsl mumber

of seed nuts.

Thls parameter yielded slgniflcent differances
between trealments. Comparision of mean values shows
that trestments TA to TH2 Rre on par,’ f& is significantly
superior to treatments T,. to T,. T, is significantly

15 7 3

b = L] 4]
etter than 111, ﬁé, 15, T2 and m?.
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Table - 15. Age at leaf splitting (months).

Abstract of ANCVA.

SGource SuSe def e Se F
Replicmtions O.OOLI‘S 2 . 0.0021 000047 He Sea
Treatments L21397 15 2.8093 6.1632#%

Error 13,6747 30 Qe 4558

A ST ST I D G ) s dale S S A W S R

Mean age at leaf splitting (months)

T, 8.30 (3.05) I 0400 (1.00)
T, 8,67 (3.11) ' T 0.00 (1.00)
2, 900 (3.16) T 000 (1.00)
'Ta 10,00 {3.32) ' 29 0«00 (1.00)
‘T11 10,00 (3e32) i}o 0.00 (1.,00)
T 1000 {3.32) Ty 0.00 (1.00)
'T15 10.00 (3.32) ' EHB 0.00 (1.00)
T, 0400 (1.00) Tog 0,00 (1.00)

bt =3 - - - e w0 on R p—— —

CoDe at 5 per cent laevel = 1.126.

#% Significant at 1 per cent level.

N.S.' Mot Significant.

Flgures in parentheses are values after (x + 1)%

transformation.
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Table = 16. Peréentage of quality seedllings to total
number of seedlings.
Abstract of ANOVA.
Source Se Se defs 1, 2. )
Replications 9936436 2 4968,18  11.20%%
Tream@n‘ts 12974: 19 15 86’4’!95 1.95 Ne Se
Error 13301.69 30 L3430

o e G D ey i e P G e G A

Mesn percentage of quality seedlings to total nunber of

séedlings

O A RS B G S e slal drd el SOV

86.80 (68.69)
84,33 (66.68)
79474 (63425)
7784 (61.92)
77:51 (61.69)
76499 (61.34)
74462 (59.75)

71.71 (57.87)

w Zienificant at 1 per cent level,.

N.S-

Not significemt

'zh 70.59 (57.16)

T 60.52 (51.07)

Tao 59.97 (50.75)
T, 58,30 (49.78)
' T,g  Shet1 (47.53)

' T, 50,00 (45,00)

¥y h7.94 (43.82)

Ty 46,04 (42.73)

A i S A S Gl A S A Al S S o P AR A S A A A A S U A O I S i

i
Flguree 1in pargntheses are values efter angular trensformations.

S.E. + Mean =

12.160.
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Table ~ 17. Percentage of quality seedlings to total

number of seed nuts.

Abgtract of ANOVA.

- P g e S

Source SeSe Aef. [le Se F
Replications 189.81 2 94,50 0451 Ne S,
Treatments 6590.59 15 439,37  2.56%
Brroy  5579.28 20 185.98

el Y UK e AT A S aal S S ol S S VR ik A AP D D W D

A e e

Meen percentage of quality seedlings to total number of seed mits

Lo - it

‘Th 76.88 (61.26)
T, 55,07 (47.91)
Ty5 5277 (46.59)
a0 50.00 (45.00)
Taa 50.00 (45.00)
L 48.22 (43,98)
T, 44,69 (41495)
T 42,32 (40.583)

C R B Y
U‘IJ\QJ 5

3
N

7

o i R . S el e o

41449 (40.10)
38,91 (38.59)
37.2% (37.99)
3061 (33.59)
26463 (31407)
10+93 (19.31)
Be75 (17.21)
Te79 (16.21)

CoD. abt 5 per cent level = 22.737.

NeSe. Not Significent’

# Significant at 5 per cent level.

il Sk iy S S O S-S Sy st B

Al . e -
Figures in pargntheses are velues after angular transformatione.
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{ix) Genersl comparison of seedling characters of super

mother palms and control mother pslumss

Comparison of super mother palms snd control mother
palms with reference to thelr seedlings characters was done
by employing the !'Student's' t test for small semples. The
details are shown in Table = 18+ The 't' value is not
significant for =ny of the characters indiceting that the
two types of mother palms do not differ in thelr progeny
performance. Considering the smount of variation present in
the two Types of mother palms, super moiher palms registered
considerable cmounts of variation for seed nut germination,
leaf area of seedlings, age of seedling at leaf splitiing
end percentage recovery of quality seedlings to total number

of seed nuts when compared to control mother palm groups.

ks Correlation analysis of mother palm, seed nut and

seedling characters:

Simple correlations established between mother palns,

seed nut and seedling charscters are presented in Table - 104

1t 1s seen from the table that number of leaves on
mother trees is significantly end bosittvely correlated with
nunber of bunchess These results agree with those obtained

by Menon @nd Pandslai (1958),

Number of bunches failed to show significant correlation

with any other characters studied.



Table - 18.

General comperison of seedling characters of super mother palms and control mother

palmsg,
Tt Supe;r;;ther palm B Control mother palm
Character - '
}C1 Se Do 1 C.V. X?_ Se Dnz C.V- SeDs t1f+

Germinztion percentage  56.78 25.08 51. 22 75.19 10.98 14.60 26e61 1.35 N.Se
Height of seedling 75.85 13.69 18.05 B5. 51 1147 13. 41 13.72 135 NeSe
Girtheatecollar 10.39 1.25 12403 11643 1.05 .19 126 1.52 HN.S.
Humber of leaves Le92 Qe 5% 11.99 Se 28 0.56 10.61 0.62 113 N. S.
Leaf area - 2188.44 980,60 44,81 2836426  866. 49 30055 1008.26 1.25 N.S.
Age at leaf splltting 3459 Lols2 1235. 21 500 5.00 100,00 4.97 Je55 NeSe

A 70.5%  11.91 16.89 62.04 12.94 20.86 13412 1.25 H.S.
A Percentage of quality seedlings to totsl number of seedlings
B Percentage of quality seedlings to total number of seed nuts
321 and X, ¥ Mean
S¢D., and S.Ds, Standard Deviation e
SeDa Pooled estimate of stsndard deviation B
Co¥a Coefficient of Variation
Ne Se Not Significant.




TABLE —IS. SIMPLE CORRELATION

BETWEEN MOTRER PALMy SEEDNUTy AND SEEDLING CHARACTERS.

CHARACTER . 1

srl..-.uo. 2 3 4 5 6 7 _ a8 2 .- 10 11 2 13 T s
1 NUMBER OF LEAVES - osss® ozmo o193 02928 . O-SI6 0-3i54 O-6678"" o7 0-0686 o.1989 O.0B%) OISST OIBSEE  O-BOES
A . . _

2 NUMEER OF BUNCHES - 04639 O2428 O37T8 04075  0O07B4 O IOK E-—o:sea -0.1408 —O-1122 -0-08S0 ©.0069 ©O.0182 O;3839 -
3 :ﬁ:?‘i:e?z‘:zumcn . -omgle -0219 -0.0783 O2305 ©.075P ~05700" —0.4068 —0-4695 -04-447 -o.4;°4~?— ~0.2105 ©.2079 -
. D N ”T(a) ‘ - o017 ©.8244™ 00465 o.c264 ©.6400 " 0-55ad" o-=015" 04198 0.604F 04264 O-6079
5 ﬁﬁls?:.gnozur (3) - ogesi” 01778  O0.704d" o;'nsa" o683/ 6-7464-" 0-6655 0-8046 05733{ _0-5577*' |
6  WEIGHT OF MEAT - 0.2200 -0.0013 O-€351 " o575t O e139" o.smd® o-6os7 02198 - o553
7 THICKNESS c:msm%&?m) - —o-sslf .o.rags ©-0709 -—‘c.osso -0-1900 —0:2508 7?-220‘3 0-QD43 !
8 DIAMETER OF EVE Cefn‘\) - - O-1855 --.0-0631 —0;0132. .-o-ofs'i o-0la1 ©O-0465 O.-N33 -
9 Germmarion (¥2) : _ . ,o.isgg“. -o.eggs*' 02.774.3"* Q.-.vsea" Q4167 OO
o memor (gm) -~ . o.sei7™ o.839d"™ oese™ o.696" oI5
11 GRTH-AT-COLLAR @-m’) - 0.9856™ o9mee™ Oi6258 O-2047
2 Leawes - ooaxg " OBITE 03BN
B vear AREA Csyem) ~. 0.6688" 0mI07
% tgi; TSPLITTING (vnowﬂ?o) - os7d
16 B

A PERCENTAGE OF QUALITY SEEDLINGS TO "m'r;-L NUMBER OF SEEDLINGS ]

roe=
r =

Eas

PERCENTAGE OF QLUALITY SEEDUNGS TO TOTAL NUMBER OF SEEDNUTS

04975 AT P (0.05)
0.6230 AT PCO-O’)

SIGNIFICANT AT(D-05) LEVEL
SIGNIFICANT AT (0-Of) LEVEL
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Number of nuts per bunch showed negative correlation
with weight of unhusked nut, husked nut end meat. This
character also showed slgnificant negative correlation with
nut gemnination. Subsequent growth of seedlings end recovery
of quallty seedlings from total number of seed nuts sown are
also negatively affected by an 1pcrease in number of nutsg

per bunch.

Welght of unhusked mut showed elgnificant positive
correlation with welght of husked nut, meat, germingtion of
nut, seedling height, girtheat-collar, and lesf ares. This
character is highly correlafed with percentage recovery of
quality seedlings from total number of seedlings as well as

seed mits sown.

Helght of husked nut exhibited very high positive
correlation with ﬁeight of meat, dlameter of eye, germinsztion
of nut, seedling height, girth-at-collar, number of leaves,
leaf area, age at leaf splitting, end percentage recovery
of quality seedlings from totsl number of seedlings and

seed mats.

Welght of meat also showed similar correlation with gll
seedling characters and recovery percentage of quality
seedlings.

Heat thickness and eye diameter falled to show significant

correlations with any seedling character.

Seed nut germination showed slgnificant positive
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correlation with seedling height, girth=atecollar, number
of leaves, leaf area and percentage recovery of quelity

seedlings from total number of seed nuts sown.

Seedling height, girth-atecollar and number of leaves
showed significent positive correlations with esch other
and with lesf grea, age at leaf splitting and seed mut-to-
quality seedlings recovery percentage. Pﬁsitive correlations
were obtzined between helght znd girth-at-collar of seedlings
Dy Pankajakshan and George (1961). Hamadasan et ol. {1980)
also obtained significant positive correlations between
seedling helght, girth-at-collar, number of leaves, end

laaf area.

Leaf area and age at lesf splitting showed significant
positive correlations with each other and with recovery

percentages of qualitiy seedlings.

5« Correlation studies between mother palm, =nd seed nut

characters with seedling vigour index:

Simple intercorrelstion between mothep palm characters
including seed nut characters end seedling vigour index are
presented in Table - 20.

A perusal of this table shows that seadling vigour index
1s significantly and positively correlated with welght of
unhusked nut, husked nut, and meat. Posgltive, though not
significant correlations are shown by number of bunches, leaves,

and nuts per bunch with seedling vigour index.
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Table - 20. Correlation between mother palm, and seed mut
characters with geedling vigour index.

VA S i O Al O . - Sy gy dind iy S il Ay wly - ey

Character Seedling vigour index
Number of lesves 042543
Hother palm Number of bunches O.4h04
character Number of nuts per bunch 01614
Yielght of unhusked nut 0.5110%
Weight of husked nut 0.5728%#
Seed nut Yeight of meat 0.+ 547 5%
character
Thickness of meat =~0,0285"
Dismeter of eye ~0.0972

o 0049?3 at P = 0-05
* Significant at 5 per cent level,

6. Regression of Seedling vigour index on Mother palm

{Seed nut) characters:

Pased on the results shown in Table - 18, three characters
ies, welght of unhusked nut, husked nut, znd meat were
selected for fitting simple linear regression equations
between seedling vigour index and mother palm (seed nut)
characterss The regression equations with attached Standard

Errors are as £ollows.
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(1) Regression of Seedling vigour index (Y) on.
Welght of unhusked nut (x1)
Y = 4.7585 + 0.0020 X, (0.0020 = 0.0009)

(11) Regression of Seedling vigour index (Y) on
Welght of husked nut (Ka)
¥ = 4.9008 + 0.0032 X, (0.0032 + 0.0012)

(111) Regressicn of Seedling vigour index (Y) on
Welght of meat (XB)

Ya 5.1731 + 0.0041 X, (0.0041 + 0.0017)

These linear relationships and the relative position of
each mother tree under investigation about the respective

Tegression lines are illustrated in Fig.1, 2, and 3 respectively.

7« Genotypic and Phenotyplc Coefficients of Variation_of

seed nut gnd seedling characters:

Table 21 shows the genotypic and phenotypic coefficients
of variation in different seed nmut and seadling characters

studied.

Among seed nut characters, weight of meat recorded the
highest genotypic and phenotypic ﬁoefficients of varliation,
followed by weight of husked nut,and unhusked nut. In
agreement with thias, Sathyabelan et al. (1968) obtained simple
coefficient of variation of mean copra conient in Dwarf
Green and Dwarf Orange cultivars to be 48.6 and 10.7 per
cent respectively. The authors obtained 49.9 and 11,7 per cent

CeVe for weight of husked nut for the two cultivars, bDwarf
Green and Dwarf Orange. '
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Table - 21. Cenotypic and Phenotypic Coefficlent of Variation
(GCV gnd PCV) of seed nut and seedling characters.

Character GCV (%)  PCV (%)
velght of unhusked nut 49413 42,76
: Weight of husked nut 5783 756 31
Seed mat el 671 o
charscter eight of meat 7o &7 7099
Thickness of meat Te13 1191
Dismeter of eye 19.40 220 &7
Gernnination percentage 31.12 T bl
Helight of secedling 16403 20026
Girth-at-collar 11.09 124 71
Seedling .
Leaf area 39. 14 4483
Age at leaf splitting 41478 52453

o a2 e S ) e T e i S - - aad

8. Heritability estimates (in broad sense) of Seed nut
characters:

Table - 22 shows heritsbility (h®) computed from Anslysis
of Varience tebles relating to the seed nut characters.

Table - 22, Heritability (in broed sense) of seed nut characters.

51el0. Seed mut character Heritability (%)
1 Welght of unhusked nut G2.50
2 Weight of husked nut : 94,39
3 Yelght of meat 90.32
4 Thlckness of meat 34415
5 Dismeter of eye T4y 53

s - -, - - ) el A il AT e T S G S A S A ) S S A W D A T v i
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It is seen from the table, thet heritability estimates
of welght of unhusked nut, hisked nut, and meat are extremely
high. Similar results with reference to welght of husked nut
end meat were ovtained by Lakshmenachar (1953) snd Liyanage
and 3akal (1960)., Dlegmeter of eyve glso exhibited high -
herifability whereas, thickness of meat reglstered a low
heritability estimate.

9. Heritability and Coheritability estimates (in broad sense)

of ssedling charvracters:

Thesa two genetlc parpmeters were computed from abstracts

of respective varliance and coverisnce analyses.

Table « 23. Heritability and Coberitability of seediing

characters.
gé: Sﬁ:ﬁiégﬁr gg{ig;' o Gcherifabilitg e
. A 2 3 4 5 G

1. Gemmination

percentage 6912 =  84.39 90.76 93,10 88.15 B84.16
2. Helgnt of .

seedling 52,62 - 73,29 75.84 7216 66439
3. Girth-at-collar 76.16 - 73.92 79.19 81.12
Le Number of |

leaves 65423 -  T9.15 B1.38
5¢« Leal area 76.24 - 7089

6. Age at leef
splitting 63.25 . _ -

R S G A S W AT e ey 0 A A N S S W LN Y <A b S S SR R U S S A D T P T Gl P sk S e W e el S ST M e A D S g -
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Leaf area end girth-at-collar shows the highest
herl tability values, followed by germination percentage.
Coheritabllity estimates are high for combination of all .

characters except height and age-at leaf aplitting.

10. Genotypic, Fhenotypic,and Environmental correlation

between seedling charaeters:

“hese parsmeters were obteined from combined anealysis
of absiracts of ANOVA and ANCOVA of the regpective
churacterse Table - 24 shows the sald paranebers. Fer all
characters, it 1z zeen that §genotypic corraletion is
higher'than phenotypic correlation. Likewlsge, in all
cases, except once, phenotyplc correlation stands abové
envirommental correlation. Only, the environmental
correlation coefficlent of seediing height and number of
leaves do exceed the corresponding phenotypic correlation

coefficient.

Genotypic correlatioqfwere positive ond significent
for oll characters studled, except in,comparison of germination
and seedling height with age at leaf spliiting. Further, i
it i3 seen from Table - 24 that age at leaf splitting has
registered a comparatively lower genotypic, phenotyplc and

environmental correlation with other characterse.



Table - 24.

characters.

Genotypic (G),

Phenotyplc (P),and Envirenmental (E), correlation between seedling

et ol

18

e Seedling character 1 2 3 & 5 6
1 Germination G - 0.B732¥*  0.6758%%  0.8739%%  0.8082%* 0,4304
: percentage P - 0.6807#%  Q.,7002%%  0.6347%%  0,6656%%  0.4325
E - 0.3128 0. 2386 0. 1253 0.2913  0.1855
2 Height of G. - 0.8948%%  0.5648%  0.9286%%  0,4067
- seedling P - O«BLA1**  0.3042 0.8861%%  0.3855
E - G 7577#% Oe 5655"" 008306** Qe 3#96
3 Girth“at_ G - 0-75245"“' 059766%* 0-57?5"§'
¢ collar P - 007 269"Mé 0091“03** Oe 5285*
E - 0-6584%* 0.8219%}{& 0.311}9
Number of G - 0.9955¢%  0.5268%
b Taaver P - 0.8869%*  0.4158
E - 0.6435%% 0, 2167
G - i Oe 551 l‘*
5. Leaf area P - 0. 5460%
E - Ca 5379%
G L
5. Age gt leaf p _
splitting
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11. Hetroglyph anelysls of super mother palms and control

mother palms based un seedling cheracters:

Table ~ 25 shows the index ﬁaluea end position of rays

for all thé characters studied.
The frequency diasgram (Fig.h) shows that only TL

gets the meximum index score which s closely followed
by T1Q gnd TH5. Scatter diagrem of the glyphs 1s slso
presented in Fig.4. This disgram shows the relative

position of each mother palm based on seedling progeny

perfornancea.

Table - 2&'0

Y =  0.4973 at P = 0.05
r = 066230 at P = (3.01
® = - Blgnificant at 5 per cent level

## ' Significant at 1 per cent level



index vaiues, and glyphs of seedling characters of mother palmse

o % g

Index value

ey o

Table - 25. Class intervals,
Sl. Seedling
No. character o

1

-k e - — -y

1e Germination
percentage

N e v . —

2 Height of
seedling (cm)

39.62 to 57.82 (P

2

- o - ]

above 57.83 ?

St o S g

69.38 to 74-2& ({)

above Th, 25

et A o S s e N ol G S S o e

D Girtheat-

collar {cm) below .92

9.93 to 11.54

- -~

above 1155

iy A Y s el i SR e L O T M W

4. Number of

leavesg below 4.63 ()

he6h B0 5.36 O/

above 5e 57 C/

- ol i S AR P S Gk WS g " — - -

5 Leaf ares

(sqecam) below 2027.80

2027.81 to 3188.17

rg——— oy e . o A0

above 3188.18

6. Age at leaf

no leaf splitting ()
splitting (months)

O

abovae 9,18

below 9417 \)

P S S . S S o

T

£8



131

Thzs-

- 12 '

954

1884

. F1G.4 SCATTER DIAGRAM OF MOTHER PALMS BASED ON . -

SEEDLING CHARACTERS.

gt o

& 7 fto]

g2 g 6] R0

&; 121 pal alelelzl1]| [14l4

“P° BThijals[als]el7lefslwjutja
WDEX SCORE .

PREGUENGYDIAGRAM ‘

~

e
s 13
s
O O'r
O SUPER MOTHER PALM
Oa . CONTROL MOTHER PALM
500 1000 u;éo 2000 2500 =0o00 4000

LEAF AREA S&.CM

3500

4500




DISCUSSION



DISCUSSION

A detalled treatise bullt upon the various results
obtained on mether palms, seed nuts end seedlings are
presented in this chapter., Various aspects of relevance
have been discussed in relation to the sglready established

facts and figures reviewed earller.
1. Mother palm characters:

The two categorles/types of mother palms i.e., super
mother palms and control mother palms have been compared in
relaéion to age, number of leaves, spadicesg, and bunches on
the erown and number of nuts per bunch. There exists
significant superiority of super mother palms over control
mother palms with reference to number of bunches and number
of nuts per bunch as evidenced by Table - 3. On observing
Tables - 2 and 3, we can see that there exists a clear cut
difference between these two types of mother palms in their
yielding ability. It is seen from Tavle - 2 that, T

4
and THO have extremely high number of leaves on their crowns.

v Igo

Also, TL carried on its crown, a2 very large number of bunches
gnd high number of nuts per bunch. A high rate of spadix
(bunch in this case) production has been observed in regular
bearers (Sathyabslan et al., 1969). The high number of bunches
produced by 34 (22) is more than the averasge figure for
regular bearers (12) pointed out by Thampan (1981). As against
- a general average number of 8.5 nuts per bunch (Nembiar, 1971



85

end Purseglove, 1975) tue super mother pelms under investigation

produced very high number of 29.43 nuts per bunch.

A higher degree of variation noticed in super mother
palms with respect to characters such as number of leaves,
spédices. bunches and nuts pér bunch indicates that they vary

among themselves to a considerable extent.
2, Seed nut characters:

A higher renking of T, in relation to seed nut characters
vViz., height of unhusked nut, husked nut, =nd mest makes it
superior to other palms. In the other seed nut characters
studied 1ike, thickness of mest end eye diemcter, T, has
falled to show its supremacy.

" Seed rut selection based on weight of unhusked anut is
important according to Liyanege and Abeywardena (1957). ‘A
more lmportant seed nut cherescter is the weight of hﬁsked nut
as evidenced by the literature reviewed. If selection ié being
practised on the basls of weight of husked nut for the besgt
ten per cent palms, TL can be gelected thus obbtalning a hilgh
frequency of palms of good performence as envisgged by
Mantriratne (1965). 3election of TA as a paln showing superior
performance has been proved correct by the results obtained

in Table 10 ~ 17 and Fig.2.

Seed nut selection on the basis of copra/meat 13 also
important as seen In litersture reviewed. Selection of seed

parent as the best ten per cent of the palms based on the



806

background yield of copra makes Ta eliglble =mong the super
palms. The overall superiority of this palm over other
super palms asnd control palms is evidenced by Tables 10, 14,
15 16, and 17 and Fige 1, 2 and 3. Hence,selection on the
basis of copra or meat as suggested by Llyosnage (1567) and
Abrehem and Ninon (1968), is highly result oriented method
for isnlating superior genotypes.

Heat thickness end eye dlameter have falled to show
responses simlilar to that of welght of unhusked nut, husked

r

nut, and meat,

Super palms and control palms do not vary slgnificantly
from each other with reference to any of the seed nut
characters studied. This is expected since, the numbef of
nuts per obunch is very high for the super péims, naturally
thelr individual size will be amaller comparéé:to controls.
Thﬁs the low figures recorded by most of the super pélms
like T4 which produced larger nuts. This ultimetely has
resulted in a low weight of unhusked nut and relatively
similar values for weight of husked nut, meat; meat thickness,
and eye diameter when compared to that of control polms
(Table = 9).

The comparatively higher values of coefficient of
variation for weight of unhusked nut, husked nut and neat
indicate the wide spectrum of variation existing vetween the
super palms. At the same time, the coefficient of variation

for these characters 1s low for the control trees indicating



Plate 2 A bunch of seed nuts harvested from
super mother palm T_
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their near uniformity in seed nut tralts.
3. Seedling characters:
{1) Sesd nut germination:

Perusal of Table - 10 shows that Th is superior in seed
nut germinatilon, closeiy followed Dy T16‘ This shows the
relative superiority of seed mts collected,by the State
Department of Agriculture from the selected gardena of northern
Kerala. 216 registered this high germinatlon percentage
inspite of the fact that, it could not put up a falr
perfornance in mother palm snd seed nut characters ag seen in
Pables ~ 2 and & - 8. Another fact obsgserved f£roa Table - 90
18 the low germination percentege of TZ’ T5 and T”7. It is
seen from Table - 2 tﬁat thege palms had a high number of
nuts per bunch. This has led to a resultant reduction in
size of nuts ag evidenced by Tables « & t0 6. These small
slzed nuts with less quentity of nut wazer, probvably driéd
up during storage extending to abou’ two months. This might

have led to thelr poor gemmingtion. Thla agaln emphasises
the importance of fixing the minimum nut size for seed purpose

in coceonut.

(11) Seedling growth paramebers:

The seedling growth parameters considered in this study
vere seedling height, glrth-at-collar, number of leaves, and
age at leaf splitting. Super palm Th is ronked below control
Pelms for seedling height, girth-gt-collar and number of
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leaves as seen from Tables - 11, 12 and 13. The control palm
T15 reglsters e better seedling height (Table - 11) and T1h
ghows a better collar girth and total number of leaves
(Tables = 12 and 13). The superior performarnce of the
seedling from these two contrel mother palms could be
explained as the effect of the generai vigour expressed by
the garden from which these were selected. Cheyne (1952)

has explainad such effects in terms of 'hlock nut! selection.

The super palm, ?h has shown superiority over the
resﬁ of palms in respect of total leaf area, and age af leof
- splitting, (Tébles 14 anq 15). Since lesf area is an ﬁmportant
factor contributing to total vigour of a seediing (Remedasan
et al., 1980) the superiority of T, in producing vigourous
seedling has become more evident. Leaf splitting occurs at
the earliest by eight months sfter sowing in TQ which ghows
the quality of the seedling obtainable from this tree, since
early leaf splitting is a sign of precocity (Menon and Pendalal,
1958)

The comparlson of seedling characters on the basis of two
groups - super mother palms and control mother palms has shown
that reedlings belonglng to the two categorles de not differ
significantly.in their performance. Az observed in general
compearison of seed nut characters, here alszo the better
periommance of one or twp super palms hus been eclipsed by the

Inferior perfomsnce of other super palms, HMeanwhile, the
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control pelms put up a uniform aversge perforuance as evident
from the relatively lower coefficient of variation for gimost
all seedling characters. The relatively higher coefficient
of varigtion for germination, leaf esrea, and recovery of
quellty seedlings from fotal mumber of seed nuts sown,
indicate the degree of veription existing between the super
pelms. The high value qf variation showed by sge at leef
splitting 1ndicétes that it connct be tzken as a reliable
character for identifying vigorous seedlings in such small

populations as taken in this study.

L, Recovery of gquelity seedlings:

Perugsel of dats on recovery of guslity seedlings from
total nunber of seedlings and-total number of nuts have
shown that T& 1s recording higher meza velues of S86.80 end
76.88 per cent respectively {Tables - 15 and 16)s Thie is
the best evlidence of the guperior abllity of =super paln T&
to produce progeny with overall superiority, since, the
yardstiqk for recovery of quelity seedlings from total number
0f seed nuts sown is 60‘- 65 per cent as per Packege of |
practices recommendations (Anonymovs, 1981). These results
Justify the labelling of TQ as a prepotent super palm on the
basls of seediing progeny anglysis because, the performance
of progeny at seedling sgtage 1g a clear indication of 1ts
adult performance as suggested by Nambiar end Nambiar (1970)
and Sathyabzlan end Mathew (1977).
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Perusel of the two rec&veryhestimates with respect to
their relative merlt, indicate that recovery percentage of
quallity seedlings from total nmumber of seed nuts sown is a
more rellsble estimate. This beocmes evident from the

followlng obseivations.

(a) Table - 18 shows that the super mother peglms do
not ghow high variation for recovery of cuality seedlings
indicating that the trees are near uniform in producing
quality seedlings, but it is not so. Meenwhile, percentage
recovgrﬁ of quality seedlings from total number of seed nuts
shows high variation. Hence it can be used ac e reliable

estinante.

(b) Teble - 19 ghows g very high positive cerrelation
exigting between different seedling charscters eud recovery
of quelity seedlings from total number of seed muts sown,
when compared to vecovery of cuallby seedilings from total

nunber of seedlings.

5, Correlation studies between mother pslm, resd out end
seedling characters, snd recovery of auwallty seedlings:?
Correlation between number of leaves and bunches of
nother palms indicate that, with ap incresse in number of
1eaves,-there will be a corresponiding lacremse in the btunch
nunber also {Table - 19). This agrees with the observation
of Menon pnd Pendalai (1958) that rate of productlion of

spadlcaes ls dependant on rate of productlon of leaves.



A high number of nuts in a bunch reduces nut size by
way of weight of unhusked nut, husked nut, and meat. The
ef fect on welght of unhusked nut is pronounced (r = ~0.3818
at P = 0.05)s The negative correlation between nuts per
bunch and seedling growth parsmeters is the result of its
negative relationship with germination end the above mentioned
seed nut characters. Data presented in Table - 20 show
that overzll seedling vigour index ls positively and
significantly correlated to the ebove mentioned seed nut

characters.

significant positive correlations have been exhiblted by
these geed nut characters with each other and with seedling
characters and recovery of quelity seedlings. This indicates
the importance of these chsracters in selecting mother palms.
This is further established by the slgniflcant positive
correlation of these chargcters with seedling vigour index

(Table - 20).

Seedling growth paremeiers have sghown positive correlation
with each other and most of them were algnificent elso. All
the growth parameters of seedlings showed significant positive
correlation with recovery of quallity seedlings which 1s the
measure of prepotency. The seedling growth characters
recorded higher correlaticn with seed mut - to - quallity
seedling recovery percentage, thereby showing the reliability
of thls measure of prepotency. A simller response has been

obtained between welght measurements on seed nut and
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percentage of quallty seedlings to total numbeyr of seed

nuts sowne

6. Correlation studieg betwcen mother palm, and seed nut

characters with seedling vigour inden:

The relationships as seen from Table - 20 show that
selection of mother palms based on seed nut characters is a
vigble suggestion. The significent positive correlation
shown by weight of unhusked nut, husked nut, and meat, with
seedlings vigour index indicate that, those are the seed
mut characters to be considered while selecting mother
trees, especlally weight of husked nut end meat. Thaese
results suggest that, if selection of mother trees for
higher weight of unhusked nut, husked nut and meat are
practised, more vigorous seedlinge cen be obtalned. As slze
of nui increases, the number of nuis per bunch and thus, the
number of nuts per tree also gets reduced. Another study
showed that heavy and larger nuts produced progeny which will
produge fewer nuts then the progeny of those palms bearing

snaller nuts (Anonymous, 195G).

Package of practices recommenddtions of Keirala Agricultural
University (Anonymous, 1981) supgests tha® while selecting
mother trees, sced mut selection should be restricted %o
those recording mean husked nut welight and copra content
over 600 and 150 g. respectlvely. The present study also

Justifies these recommendations.
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Karnan and Nembiar (1979) observed that high and medium
vigoroué seedlings of high yielding palms equalled in thelr
adult performance. Hence a judicious procedure balencing
the number snd size of nuts in selecting mother pelms is
sure to yield more number of quality (vigorous) seedlings
than while selecting purely on the basis of rumber of nuts.
A gelection procedure for nother palus tailored in this
direction will help the plant breeder to iddéntify prepotent
palms with better efficiency. L

7« Linear relationship between sesdling vigour index and

seed nut characiers of mother palms:

Regression of seedling vigour index on seed nut
characters viz., weight of unhusked nut, husked nut, and |
meat are illustréted in Figs1, 2, and 3. From these
$1lustrations, it can be seen that TA is definitely superiﬁr
to the fest, by virtue of its isolated and elevated posiiion
about the respective regression lines. Obgerving super palm
_ T4 alone, seedling vigour index is mofe related to welght
of husked ﬁut. and meat as aseen from Figse2, and 3. Hence,
it ig derived from these flgures ﬁhat, T& which produces seed
nuts.with highest records of weight of unhusked nut,.husked
mat, and meat, is sure to produce seedlings with the highest
vigour index as well. This conclusion proves that while
selecting mother itrees, more emphasis can be given to these

three criteria and the average vigour index of seedlings
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produced from such trees can be predicted using these

regression equations.
8. Studies on genetic parameters:
(1) Genotypic end Phenotypic Coefficients of Variation:

A medium to high GCV and PCY have been obtalned for the
welght of unhusked nut, husked nut, and meat as seen from
Table - 21. This offers scope for formuleting selection
proceduraes on the basis of these characters. This conclusion
further supports the findlngs on the above mentioned nut
characters discussed esrlier. A falrly high GCV of 57.83
and 67.47 per cent for weight of husked nut, and meat gives
an indication of the emount of genetic variability thet can

be tapped by exercising selection for these characters.

GCV and’PCV estimates were computed for the seedling
tralts with a different purpose .. These estimates gave an
idea of the smount of variability between seedlings of the
different mother palms. But as seen from Table - 20, values
of GCV and PCV are comparatively low. Relatively higher
values have Deen shown by germination percentage and leaf
area. Though age at leaf splitting shows the highest value
of GCV and PCV (41.78 and 52.53 per cent respectively), this
1s not a reliable tralt as it is not a regularly and
systematically occurring feature among coconut seedlings in
nursery stages To get reliable estimates on this trait, a

very high population will have to be studied. Though girthe
at-collar is an important treit in selecting seedlings (Menon
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and Pandalal, 1959; Pankejakshan and George, 1961 and
Ramadagan et al.,1980), it falled to register a high coeificient

of variagtion among the seedlings of differsent palms studied.

(14) Heritability estimates of mother palm (seed nut)

characters:

The extremely high heritability estimates (in broad
Senge) for welght of unhusked nut, husked nut and meat explain
the amount of genetic factor involved in expression of these

traist.

In this context, it 1ls worth mentioning that prepotency
is comparable to general combining ability (Liyenage, 1972),
and general combining ablility in tufn, is governed by additive
gene action which is responsible for additive genetic
variation (¥Welsh, 1981)., Heritability 1n narrow sense which
measures sdditive genetic varlation is only slightly less
than heritabllity in broad sense {Singh snd Choudhary, 1979),
which measures total genetic variation. Since 2ll the
characters studied afe quantitative by expression and
inheritance, they are governed by the additive gene action.
Hence heritability estimates in broed sense as given in
Table 22 can be taken as a measure of prepotency of the palm
Witn respect to sny of these characters. iHence by selecting
mather palms on the basis of these seed nut characters, seedlings
of superlior vigour can be obtained (Fig. 1, 2, and 3) indirectly.
Thus 1%t becomes furiher clear that prepotent palms can be

Selected on the basis of these seed nut charscters. But the



selection procedure should also take into consideration,

the number of nuts per bunch, as mentloned eerlier.

(11i1) Heritability and Coheritability estimate of seedling

characters:

Heritability estimates are medium to high for ell the
seedling characters viz., gemination, height, number of
leaves, leaf area and age at leaf splittings. The coheritability
estimagtes for any two of these characters are also high,
(Table =~ 23). This indicates that the effect of envirenment
is comparatively less on these characters end ﬁhat, selection
for these characters will yield genetically superior and
" genuinely vigorous seedlings. The coheritability estimates
are useful in predicting heritablility of any character when
selection 1s being practised for some other relatec character.
Tims when coconul geedlings are se;ected on the bésis of
gemmination, the seedlings in the next generation will also
show better height, girth, number of leaves, leaf area,

and age at leaf splitting.

(iv) Genotypic, Fhenotypic end Environmental Correlations

between seedling characters:

High genotypic correlation between the characters indicate
the predominance of additive gene action governing the
expression of these characters (Allard, 1960). Table - 24
Justifies this conclusion by virtue of the presence of highly

significant positive genotypic correlation between most of the
seedlinsg characters.
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9. Metroglyph anglysiai

The freguency dlagram (Fige 4) shows that I, is
getting the highesat snd waximus score of 12 when subjected
to classifretory anelysis done on the basis of Index score
method suggesbed by 5nderson {1957). The scatter diagram
(Fige&) bezsed on Table - 25 ghows that T, is placed weil
gbove the other peliuis by virtue of the superior performance
of ita seedlings. Control palm, THQ shows a relatively_
elevated position along the direction of the ordinate because
of itelightly higher mean collaf girth. But the full rays
of T4 glyph =2long with its elevataed position In the direction
ef aobsclssa indicatzs 1ts overall superiority over the

best control group Tﬁ&'

On the basis of these elaborate discussien of the
varlous resulis obtained snd not %o praclude an eclemeni
of huzan preference of the breeder, then sticking steadfast
onto figures blindly, super palm Th can be labelled as a
pregotent polm. Such & palm will thus combine high yield
and supeéicr proseny chzractersé, though such of them are
very fow (Hinen and Psnkzjakshan, 1964). Liyznage (1967)
could ldentify only one per cent of palms %ested zs prepotent.
But cnce such a pelm of super yield and outstanding breeding

rerit is ldentified, 1t can be used Lla propagation as well
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as bredding works, (Ninan and Pekkajskshan, 1961 end
Iyer, et al., 1979). As opined by Liyanage {1967),
identification of prepotent palms 1s = slow process,

but the great advantage 1ls that once good genotypes

are 1dentified, they can be used Loy further propagation
as well asz breeding purposes for a long period, as
coconut remeinsproductive for 60 - 80 yoars. To obtaln
conclusive resuits on the palms selected on the basls
of seedling performance, adult progeny annlysis should

be conducted,
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SUMMARY

The experiment on evaluation of super mother palms of
coconut by seedling progeny analysis was conducted in the
Depertment of Plant Breeding, College of Agriculture, Vellayani
during the period 1980-'82,

The materlals of the experiment consisted of two types
of mother palms such as super mother palms (glving an annusl
yield of not less than 300 nuts) and control mother palmsg
(average mother palms giving an ennuel yield of not less than
80 nuts)s Seed nuts were collected from the palms situated in
various locations in Trivandrum and Guilon districts in two
harvests during January to April, 1981. The seed nuts were
stored, and sown in June, 1981 in a replicated field triel,
Observations were recorded on various mother palm, seed nut,
and seedling characters. These observations end various
statisticel estimates worked out from them helped in drawing
the following conclusions:

(1) Super mother palms are significantly superior to control
mother palms in relation to twp mother palm characters
namely number of bunches and nunber of nuts per bunch.
These two types of palms were on par with respect to

other seed nut and scedling characters.

(2) super mother palm T, produced a relatively higher number
of bunches (22) on its crown. It showed significant

- superiority over other mother palms in seced nut characters
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like weight of unhusked nut, husked nut, and meat. ,It
also showed relative superiority by scoring the highest
gernination percentage, high value for leaf area, and

earliest age of leaf splitting.

(3) The high vplues for girth-at-collar and leaf number of
seedlings recorded by control palms T1 L and '1‘,15 cen be
explained in terms of 'Block nut' selection procedure

devised by Cheyne (1952).

{4) Super palm Tb showed the highest recovery of quality
-+ seedlings from total mmber of seedlings and seed nuts

sown, indicating its prepotent ability.

(5) Correlation studies showed that as number of nuts in g
bunch increased, the size of nut (welght of unhusked nﬁt,
husked nut, and meat) got reduced and this in turn
resulted in the low germinztion and poor growth of

seedlings.

(6) Percentage recovery of guality seedlings from total number
of seed nuts is a more reliable estimate than recovery
of quallty seedlings from total number of seedlings as a

neasure of prepotency.

(7) Significent positive correlations obtalned between seedlings
vigour index and welght of unhusked nut, husked nut =and
meat indicate the importance of these characters in

selecting mother palms.
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(9)

(10}

(11)

(12)

(13)

(14)
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Linear relationships established between seedling vigour
index and the above mentioned seed nut characters can be
used as a ready reckoner in predicting the seediing vigour

index when selection is practised for seed nut characters

‘0f mother palms.

Medium to high GCV and PCV have been obtained for weilght
of unhusked nut, husked mut, and meat, thus offering scope

for formulating selection on the basls of these characters.

High amount of genetic factor is involved in the expression
of the above mentioned seed nut characters, and seediing
cheracters as evidenced by the respective heritability and

coheritablility values,

Relative superiority of super palm T, 15 sgain 1llustrated
by the Figs. 1; 2. 3. and ko

Super mother palm seléction should include all the traits
mentiocned in package of practices recommendations
(Anonymous, 1981), but emphasis should be given to a

balance between number of nuts per bunch and nut size.

Super mother palm Th can be selected as a prepotent palm
capable of impressing 1its superior characters on its
Progeny in the form of superior seedling characters, and
seed nut characters. |

Seedling progeny analysis is found to be useful in
identifying superior mother pslms.
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ABSTRACT

Seedling progeny analysis was conducted in super mother
pelms of cocomut (annual yield not less then 300 nuts) in
comparison with control mother palms (average mother pelms
with annual yield not less then 80 nuts). The ainm was to
evaluate these super palms for their prepotent ability to
produce quality seedlings.

The super mother palms were selected fyrom different
locétions in Trivendrum and Quilon districts, and from the
gsame locations, control mother palms were slso selected.

5 seed lot fror north Kerala (Badagara) collected by the State
Departnent of Agriculture was also included,

Observations were recorded on mother palms, samples
on seed nuts collected from these palms, =nd on seedlings

raised in a replicated field trial.

Critical enalysis of the compiled data showed super
mother palms to be significantly superior to control palms
in number of bunches and nuts per bunch. But the two typas
of mother palms falled to show significent differences in nut,
and seedling characters. Among super palms, Tb showed
superiority over rest of pélms in mother pelm, seed nut, and
seedling characters. This super pelm sleo regiatered the

highest recovery of quality seedlings indicating its superior
prepotent abllity.



Estimates on raecovery of quallty seedlings from totel
nunber of seed nuts was found to be more reliable than the
recovery from total number of seedlings, as a measure of

prepotencye.

Selection of super mother palms as prepotent trees,
on the basis of nut yleld alone was found to be non-vigble,.
Instead, a balance between nut size and number of nuts per

bunch is sought,.

Significant correlations between seedling vigour index
and seed nut characters {weight of unhusgked nut, husked nut,
and meat) led to elucidation of the linear relationships
between vigour index and seed aut characters for use as-

ready reckoners for improving mother palm selection programme.

Studies on genetic parameters showed that a high aﬁount
of genetic factor is inveolved in the expression of seed nut
characters (weight of unhusked nut, husked nut, end meat)
and seedling charactera (germination percentage, height,
girth-at-collar, number of leaves, leaf aresa, and age at
leaf splitiing) as evidenced by high GCV, heritabllity,
coherltabllity and genotyplc correlation values.

The results obtained in this seedling progeny gnalysis
will get absolute confimation only on completion of an edult
Progeny analysis.





