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INTRODUCTION

Cashew (anacardium occldentale L.) is one of the

most important nut crops grown in India. The pearly
white kernel of 1ts nut is acclaimed as the most sought
after cocktaill snack item in many developed countries.
Today the international trade in cashew Kernels and
cashew shell oil is monopolised by India. We annually
earn more than 100 crores of Rupees worth foreign
exchange by exporting this 'luxury kernel' to many
forelgn countries especially U,S.A. and U.S.S.R. The
cultivation and processing of this crop also provide
employment opportunities for more than 1.5 lakh persons

in our country.

The cashewnut tree 1s a native of tropical America
from Mexico to Peru and Brazil and also 0f the West Indies.
It has now become naturalised in many troplcal countries
including India., Cashew was introduced into India from
Brazil by the Portuguese in the sixteenth century mainly

for the control of soil erosion on the coasts.

In India, the cultlvatlion of cashew is concentra-
ted along the West and East Coasts, especially in the

States of Kerala, Tamil Nadu, Karnataka and Andhra Pradesh.



Cashew 1s also grown, to some extent, in the coastal
districts of Maharashtra, Orissa, West Bengal and Assam.
The total area under this crop comes to about 4.0 lakh
hectares with an annual production of 1.80 lakh tonnes

of raw cashewnuts.

In Kerala, cashew oceupies an arca of 1.05 lakh
hectares producing annually 1.18 lakh tonnes of raw n;ts
which comes to about 65.6 per cent of the total raw nuts
production in India.. But this meagre ouﬁput is quite
insufficient to cater the full capacity of our processing
units which is about 4.5 lakh tonnes per year. At
present we make up this deficiénéy by larée‘scaie import
of raw nuts, especlally £from East African coungries.
This source 1s now drying up as these countries have
developed theif_own processing facilities, affecting not
only our monopoly in the trade, but also creating a
'serious problem of unemploymsnt among the workers tradi-
tionally employed in cashew processing. This ¢alls for
intense research on the genetic improvement of this

CLOP.

The genesis of research on the genetic improvement
of cashew is reslatively recent and the progress so far

achieved ie by no means satisfactory. The main obstacle



to quick progress and the attainment of tangible results
15 the unique breeding problems presented by this crop.
Cashew being a highly cross pollinated perennial tree
exhibits a high degree of heterogenity in population
.raised from seedling progenies, Moreover the long
generation period. the length of time required to attain
steady bearing after flowering, the extensive field
requirements for growing sufficlent numbers Of progenies
for experimental purpose, thé low establishment of air
layers etc. have imposed heavy restrictions on the progress

of breeding works on this crop.

Eventhough a very efficient method for large scale
production of alr layers has already been developed, its
commercial use for large scale planting is still in
jeopardy due to very low establishment under the rugged
conditions prevailing in tﬁe prospective cashew areas
in our state. Hence an immediate and total replacement
of seedlings with clonal planting material is not feasi-
ble. The supply of gquality seedlings from mother trees
tested for their genetic superiority seems to be the

oniy feasible alternative.,

At present large scale production of cashew seedlings

in the Departmental nurseries is done by using seednuts



collected from mother trees selected purely on the

basis of phenotyplc expressions. The genetic superiority
of the selected mother trees could be ldentified only
through progeny testing. Eventhough seedling progenies
from individual mother érees were analysed by previous
worKers, no comparison among high, medium and low
yielding groups of mothgr trees from the point of view

of recovery of vigorous seedlings as well as correlation
studies between the mother tree performance and seedling

vigour has been done.

The present investigation was undertaken to study
large number of cashew mother trees in relation to the
characters of their seednuts and seedling progenies to
formulate an efficient method of evaluation of mother
trees 1in cashew for large scale production of quality

seedlings.



REVIEW OF LITERATURE



REVIEW OF LITERATURE

The idea of progeny testing was first developed by
Louis de Vilmorin (1856) in sugar beet. But it remained
for thannsen(1903, 1909) to use this method on a f£irm
scientific basis for improving the self pollinated annual
erops. The application of this principle in perennial
crops to ldentify superior mother trees and to select
superior seedlings 1s of recent origin. Selection of
high yielding palms as seed parent has been recommended
by coconut breeders through out the world as a method of
genetic improvement of the palm and this practice has been
in vogue 1n manyy countries including India (Abraham and
Ninan, 1968). sSimilar recommendations are followed in
the case of many other perennial crops like rubber, cocoa,
cashew, nutmeg, clove, oilpalm, cardamom where large scale
plantings are still done using seedlings raised from seeds
collected from selected mother trees. Genetic studies
on the progeny performance of cashew are very scanty and
hence the review attempted here is extended over other

perennial tree crops and vegetables also.




I. variation in mother trees and thelr seedling progenies

1. Cashew
Naik(1949) reported that cashew trees differed greatly

as regards to thelr frulting behaviour, nut size and shape.

Rao and Rao (1953) reported that wide variations
existed between trees in respect of yield of nuts ranging
£from leés than two pounds to as much as 40 pounds per tree.
They observed that ilndividual trees capable of yielding-
upto 200 pounds did exist in a number of tracts which
emphasises the wide variaﬁion existing in this crop and

possible scope for selection from the existing plantations.

Mukherjee (1956) reported that cashew.trees differed
conglderably with regard to their £ruiting behaviour,
colour, size and shape of apple and the nut size. He
observed that plants producing big sized nuts yielded less
than plants producing small sized nuts. He had classified
the trees into different types based on colour, shape and
gsize of apples and nuts. He is of opinion that this type
of varilation was due to the fact that plantations were
raised from mixtures of unselected seeds. He has stressed
the importance of mother trees selection for seed collec-

tion in cashew.



Rao and Hassan(1956) noted large amount of variation
with regard to seed characteristics in cashew. They
observed that the range of nut size was from 4.4 sgq. c¢cm to
‘12.7 ag. cm, volume of 10 nuts from 25 c.c to 125 c.c,
shelling percentage from 25 to 50 and the number of nuts
making up a pound from 48 to 212, They also found large
varlation in the economic characters of the mother trees
and vast scope for selection for a general improvement of

the market quality of nuts.

Aiyadurai and Koyamu(1957) also reported the variation
in seedling trees of cashew. They noticed two distinct
types of branching. 1In the first type branches arose from
the trunk, four to five feet above the ground while in the
second type, the trunk grew even upto a height of about 25
feet and then gave fise to branches. The first formad
flowers were generally unisexual and male. As flowering
progressed, bisexual flowers vere prodﬁced. The proportion
of bisexual to male flowers and fruit set seemed not only
to depend on the period of flowering, but alsoc vary from
panicle to panicle and tree to tree. On an average a
bearing tree ylelded about 20 to 30 pounds of anuts with a

range of five to 40 pounds,

Uttaman and Koyamu (1957) also noted considerable

varlation in cashew seedling progenies.



From the studies conducted at Cashew Research Station,
Ullal, Aiyadural (1966) reported that seeds of cashew exhi-

bited considerable variation.

. . | o,
Murthy et al.{1975) observed that wide variations

existed in cashew germplasm in height, girth, number of
primary and secondary branches, leaf length, leaf breadh,

plant spread, flowering behaviour, £ruit set and nut yield.

Damodaran(1977) studied the variability in the F, popula-
tion of four parental combinations in cashew. He found that
F1 progenies varied considerably within and batween each
cross for mean yileld, weight of hundred nuts and mean weight

of apples.

Gopikumar and Aravindakshan(1979) studied the variation
in seedling characters of different cashew types in the
nursery; High variability was recorded in wvarious morpholo=-
gical characters within and between types. Compared to
variation that existed between different types, the varia-
tion within a type was low. The weekly rate of incrsase in
height, girth and internodal length varied considerably.
They opined that greater caution must be exercised while

releasing seeds of selected types as high yielders.



Venkataraman (1979) reported high variability in
yleld among the types of cashew even after rigorous initial
selection. Progeny trials set out with selecticns from
different states have also revealed a high wvariability

in yield ranging from 6.250 kg to 19.530 kg per tree.

Ramadas and Thatham(1981) also estimated variability
for the nut and kernel characters énd mean tree yleld in
38 cashew types maintained in the germplasm at the cashew

Regearch Station, Vridhachalam.

2. Fruit crops

Shamel et al.(1918) reported that bud variations by
mutations were very prominent in cirtus especially in

sweat orangesd.

Dickson(1929) studied the variation in wvigour that
existed in seedling propulation of apples. He found that
some trees are very vigorous while others are highly

depressed.

McKay and Crane(1956) found that chestnut seedlings
from the variety Nanking were more uniform, vigorous and

productive than those of other varieties.

Oppenhlemer(1956) after conducting a detalled survey

of mango in India concluded that there was wvariation in
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the performance of the same variety growing in the same
orchard of homogeneous condition and orchard management.
Hg also pointed out that 10 per cent of the mango trees
were high ylelders, 50 per cent were medium yielders and

the 40 per cent low yilelders.

Schander (1958) recorded much variability in the shape

of leaves of apple seedlings.

Singh and Singh(1958) also reported that there is

large variation present in seedling progenies of mango.

Pearce and Moore(1962) reported that the variability
of clonal apple trees present at planting did not usually
persist for more than a few years. They also noted that
variability in apple was more under poor management condi-

tlons than under good conditions.

Bedard(1970) recorded high percentage of wvariation
for the characters such as vigour, height and width of the

plant, number of fruits and yield in strawberry.

Monohar et al.(1975) studied on the variability in

grape cultivars(Vitis vinifera L.). A high amount of varia-

bility was recorded for weight per bunch, yield per vine

and weight per berrvy.
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3+ Arecanut

Murthy and Bavappa(1960) recorded considerable
variation in girth of arecanut palms growing in South
Kanara area. No variation in the internodal distance

was noted by them.

Naidu(1963) reported that in Arkalgud and Kytsandra
area though there was no remarkable variation in the girth
of stem of arecanut, there was wide varlation in the

internocdal space:

4. Coconut

Satyabalan et al.(1972) reported considerable varia-
tion in yield in West Coast Tall varlety of coconut palm.

Maximum stabilization in yield was noted in the 28th year.

5. 011 palm

001(1975) working on oil palm noted considerable
varlzbility in mean number of bunches per palm, mean weight
per bunch and some fruit components namely ke;nel content,
shell content and mesocarp content in open pollinated

progeny populatidn of the type Deli dura.

6. Cocoa
Bartley(1970) found that cocoa clones and hybrid

seedlings variability in yield was very high during the
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first three years of production. From the fourth year

onwards the variation gradually decreased.

Subramonian and Balasimha(1981) studied the varia-
bility in pod and bean characters in some cocoa hybrids.
Greater varlability was found to exist for pod welght,
number of beans per pod, welght of wet beans with and

wlithout pulp, weight of peeled, wet and dried beans.

i

7. Rubber

Paardekooper and Sanitsamoson(1969) noted clonal
varlation in latex flow pattern in rubber and they found
that initial flow rate, plugging index and dry rubber

content in latex wvaried in between and within clones.

Amma and Sethura] (1975) reported clonal variation

in latex flow characteristics and yileld in rubber.

Senanayake (1975) conducted variability studies in
elght year old rubber trees. There was variation in yleld,

but girth of trees and length of tapping cut was uniform.

II Sead characters and seedling vigour

Several reports are avallable on the influence of
sead characters over seedling vigour and subsequent growth

of plants. In several geed propagated crops many workers
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have tried to fix up relative seed characters for the

production of quality seedlings. The seed weight, size
and density have often been quoted as measures of seed
quality although there has been some confusion in these

attributes.

1. Cashew

Only few reports are avallable in cashew regarding seed

characters and seedling vigour.

Patel(1932) reported that plump, well shaped, medium
sized, heavy nuts obtained from fully ripe fruits are best

for seed purposes in cashew.

Turner (1956) reported that total viability in cashew
was generally greater in seedlings raised from the nuts of
high specific gravity. He also found that nuts of high

density germinated more quickly than nuts of low density.

Rao et al.(1957) studied the germination in cashew in
- relation to seed size and found that m=dium nuts both by

welght and size were preferable to hesavy and light seeds.

Auckland (1961) found that in cashew, nuts of high
density grade gave better germination and the resultant
seedlings were more vigorous having thicker steins, more
leaves and height than seedlings grown from nuts of low

denslty grade.
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From the research works conducted Cashewnut Research
Station, Ullal, Alyadural (1966) reported that medium sized

nuts were better than large nuts for sowing.

Northwoodfiéﬁ?)-studied the performanée of nuts from
five different specific gravity classes viz. greater than
1.075, 1.050 - 1.075, 1.,025-1.050, 1.000-1.025 and less
than 1.000. Early growth and yield during the first three
harvest years were better for trees Qrown from seeds of
the two highest specific gravity classes. When the trees

ware five years old, the difference became negligent.

Sriram(1970) reported that germination of seed increased
with the speciflc gravity of nuts. Such seedlings wers more
vigorous than those from seeds of lower specific gravity.
Maximum germination was obtained by sowing seeds in a

vertical position with stalk end upwards.

Ascengo and Milheiro(1971) found that high density

nuts gave more vigorous seedlings than low density nuts.

Ibikunle and Komolafe(1973) reported that very small
nuts gave unsatisfactory germination. Pre-soaking improved

total germination and rate of germination.

Menon et al.(1979) reported the influence of seed
vigour on seedlings of cashew. They found that germination

was earlier and percentage of germination was higher with
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seeds of higher specific gravity and seedlings from such
seeds had better shoot growth and greater dry matter

production.
2. Végetablé crops

Hewston (1964) found that many vegetable species
produced larger seedlings when grown from larger seeds,
but in the field such differences usually disppeared within

the flrst few weeks of growth.

Halsey(1969) obtained early and better germination
and emargence from larger seeds in tomato. He also found

that yileld was considerably influenced by seed size.

Gelmond (1971) reported that in lettuce large sized
seads produced more vigorous seedlings both in petridishes

and in sand.
3. Fruit crops

Hume et al, (1946) while working on mangosteen observed
that the percentage of seed germinatlon increased with each
0.1'g increase in seed weight. They reported that the number
of seedlings that survived, and their amount of growth
increased with seed weight to a maximum of about 1.3 g above

vhich there was no sffect.
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Sonwalker (1951) reported that big heavy seeds of jack
showed a higher germination than small light seeds. Hg also
reported that the plant vigour expressed in terms of height

was definltely assoclated with the seed weights

Purcelean (1956) reported that in black walnut (Juglans:
nigra) large seeds produced more vigorous seedlings than
small seeds. The highest rate of germination was obtained

by sowing large seeds.

McKay and Gossard(1959) reported that in Chinese Chestnut
the largest nuts produced largest seedlings in the first year
of growth, but after four years the difference had practically

disappeared.

Reddy(1962) observed that in papaya larger the seeds,
higher was the germination. Large seeds gave rise to more
vigorous seedlings than seedlings ralsed from medium or small
seeds.

Giri and Chawdhury(1966) reported that in mango germina-
tlon and seedling vigour were positively correlated to seed

weight.

Nazeem et al.(1980) reported that in jack the weight of
the seeds does not influence the seedling characters in the

types Varikka and Koozha.
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4., Arecanut

Bavappa and Abraham (1961) studied the influence of
seed waelght on the quality of seedlings in Arecanut.
Heavier nuts were found to glve better germination and
produce seedlings with better vigour. The percentage of
quality seedliﬁgs recelved from heavier seed weight group

was also found to be high.
5. Coffee

Osorio and Castillo(1969) found that in coffee the
stem and root lengths were directly proportional to the
initial seed weight. |

6. Cocoa

Ravindran and Menon (1981) studied the specific gravity
selection of seads in cocoa and cashew. Seeds of c¢ocoa and
cashew were classified dInto dlfferent specific gravity groups
using a water sugar system. The seeds f£rom each group was
studied for theilr performance with respect to germination,
root growth, leaf production and dry matter accumulation.
Seeds of higher specific gravity gave significantly earller
germination in cashew and better seadling growth and dry
matter production in cocoa and cashew. They reported that in
cashew a vigour index could be calculated based on germina-
tion rate and period required for germination. Seed specific

gravity is found to be a convenient practical criterion for
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assessing seed vigour. Elimination of lower specific
gravity groups can enhance the speed and ratd of germination

as well as ensure vigorous seedlings.

IITI Mother tree selection and prepotency studies

1. Cashew

From a study of 300 selections over ten years, Dasarathi
et al. (1972) reported that 3/3 Simhachalam and 9/8 Epurapalem
were particularly promising. The former flowered early and
in the off season, bearing over 20 per cent bisexual flowers
per panicle, setting over eight fruits per panicle and yleld-
ing an average of 15.1 kg of large nuts per tree. The latter
is a mid season bearer with over 20 per cent bisexual flowers
per panicle, setting 5=7 £ruits per panicle and yielding an

average of 13.95 kg of medium sized nuts per tree.

~ Damodaran (1979) reported that there is great scope for
identifying superior genetic stock of cashew by proper sele-
ction from existing population or by a planned programme of
hybridization and selection. He also reported that selection
of mother treges should be on the basis of the traits such as
dwarf bushy stature, high degree of branching, short flowering
period, high percentage of perfect flowers, high fruit set,
high shelling percentage, medium sized nuts (5-8 g) and

good apple quality.
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Dasarathi (1979) reported that by mere selaction of high
ylelding types as mother trees and collecting seeds from them,
it is possible to get fairly good progenles. He also reported
that 70 per cent of the seedling progenies are fairly true to

type in important parental characters.

Gopikumar et al.(1979) reported that in cashew certain
types transmitted characters strongly to thelr progenies,

while others did not.

Nambiar (1979) conducted progeny studies with seedling
progenies of different cashew types and found that types M 10/4,
M6/1, M 14/3 and M 76/1 from Vridhachalam and BLA 139<1 of
Anakkayam were superior producing over 10 kg nuts per tree

five years after plantiﬁg.

From progeny trials conducted at the Regional Céshew Research
Station, Vengurla, Maharashtra, Salvi (1979) reported that types
Vénguriaél and Vengurla 37/3 gave the highest yield at 20th year
of plénting. Hybrid No.5 (ansur 1 X Veture 56) Hybrid No.1i
and Hybrid No.19 (both midnapore Red X Veture 56) were also
found superior. These three ﬁybrids have medlum sized to large
nuts, high shelling percentage and large apple with high juice

content,
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%

Sriharibabu (1981) reported that necessity for
identification of superior mother trees for propagation
in cashew. According to him, high yielding trees genexally
possess compact canopy, more intensive branching habit,
high percentage of flower bearing laterals, large proportion
of bisexual flowers and frult set of more than £iwve nuts
per panicle. He suggested that high ylelders have to be

selected in two stages as follows.

1. Initial marking of high yielders based on
branching and flowering habits at the time

- 0f flowering.

2e Final marking of such initially identified trees
during the time of fruiting and harvesting.
He suggested that medium to large sized nuts are

to be preferred for seed purposes.

2+ Arecanut

Bavappa and Ramachander (196%® found that phenotypi-
cally identical areca palm did not possess identical poten-
tlality with regards to transmitting the genetic asbility
to produce more to the progeny. The distribution of those
palms possessing the dgsired degree of transmittability
did vary considerably in proportion and were found to be

scattered randomly in a plantation.
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Ramachander and Bavappa (1972) formulated a selection
index in arecanut making use of the number of leaves and
height of the plant measured at the time of transplanting.
It was found that by effecting selection on the basis of
this indg; resulted in enhancing a relative improvement of

332 perccenk. .

3. Cogonut o

Patel (1938) proposed that the lenéth of stem and
the number of leaves presented in the crown should be
considered as important criteria for motherpalm selection,
since they are believed to influence characters that make

the palm more ideal for seeduut collection.

Liyanéga (1953) substantiated that palm improvement
in coconut could be effected to the tune of an adéitional
percentage of around 50, by adhering strictly to scientific
methods of motherpalm selection. He also reported that
Qrospects of increasing the efficiency percentage upto 20
and‘above, through permitted open pollination among selected

palms grown in isolation.

Harland (1957) opined that all high yielding mother
palms of coconut need not produce high yielding progenies.
He also stated that individuals with potentiality to yleld

bettér progeny could be ldentified on the basis of a study
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of the performance of the progeny population. Such
individuals even 1f indiscriminately pollinated by
miscellaneous males posgsesged sufficient dominant yield
genes to ensure the superiority of thelr progeny. He
compared the situat;on in coconut with other open polli-
nated crops like cocoa, and showed that open pollinated
plants differed in thelr capacity to transmit the higher

yielding ability to their progenies.

Ninan and Pankajakshan(1961) conducted progeny
studies in. coconut, to f£ind out the xelationship be;ween
parent yield and seedling progeny characters with special
referepce €0 open pollinated and hybrid progenieg of West
Coas£ Tall and its bearing on the concept of prepotency
in coconuts. The results indicated that on the basis of
saeedling performange it is possible to isolate superior
mother trees capable of producing higher peréentage of
high ylelding progenies. According to them, it is very
important to separate plants whose better yields are due
to their genetic superiority from those which give a
better yield on account of the stand. It is found that
thoge high ylelders which continue to maintain significantly
higher progeny values irrespective of the types of polli-
nating parents are inherently superior and may be regarded

to have sufficient load of dominant yield characters to be



called as prepotents. The success of mother palm selection
lies in the identification of trees among high vielders
glving superior seedlings and their continued use in

breeding work.

Liyanage (1967) conducted trials in coconut and sugge-
sted that seedling progeny analysis 1s effective in

identifying prepotent palms.,

Kannan (1976) studied about the performance of open
pollinated progenies of T x D palmg. Considerable reduction
in the expression of hybrid vigour was noted f£rom the
first generation T x D to the second generation opan
pollinated progenies. About half the population gave
higher yield of nut and copra than the parents while other

half were low yielders.

Kannan and Wamblar (1979) studied the influence of
mother palm and seedling selection on the performance of
progenles in coconuts. Palms fielding more than 80 nuts
per annum and palms selected at random on block nut basis
were found to produce high ylelding progenies, provided
proper selection was done at the seedling stage. Palms
giving an yileld of less than 20 nuts are definitely unsuitaw-

ble for seednut selection even with seedling selection.
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Ramadasan et al. (1980) reported that in coconut,
leaf area and girth at crown had high direct effects on
shoot dry weight and were the most important characters

for seleqtion.

Iyer et al.(1981) conducted studies on the seedling
progenies raised f£rom the elite palms using a cuﬁulative
indexing procedure and compared with seedling progenies of
certain prepotent palms which show a high rate ¢f yield
transmitting ability. Progenies froﬁ certain of these elilte
palms appeared more unlform than others thus bearing a close

resemblance to those of prepotent palms.

IV Seedling selection

;. Cashew
Nayar (1979) reported that inspite of extensive

studieg on vegetative propagation in all the centres, an
efficlent method sultable for adoption on a commercial
scale is yet to be developed. Hence an immediate and total
replacement of seediings with clonal planting material is
not feasible. Because of this, supply of quality seedlings
from parent trees tested for progeny performance ié the
only feasible alternative. He suggested that criterls
for selection of high yielding seedling should be based on

seedling characters.
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2. Aracanut

Bavappa and Ramachander (1967b) estéblished corfela—
tion betwean seedling characters with their yleld during the
first four years. They found that best seedlings had more
than four leéves at planting time a collar girth exceeding
20 cm after one year and four or more nodes after two years
in the fileld. By resorting to proper standards of selection
the uneconomic low yielders can be reduced by about 50

per cant.,

3. Coconut

Jack and Sands (1929) found that eariier germination
-0of seednuts in coconut was associated with earlﬁ bearing
and consequent enhancement of production in terms of nut
yield. Hénce the early germinatlon should be considered as

an important criterion for selectlon of seedlings.

Liyanage (1953) suggested that careful standardised
selection of seedlings 1s effective in énsuring better
later performance of seedlings. He found that selection at
'this st;ge alone could effect an increase in nut yield to
‘a percentage of about 10. In Srilanka, a comparative study
of the yleld data of selected and unselec¢ted seedlings over
a period of 19 years have shown that an additional 12 per
cent increase in yield can be aétained for thé selected

genotypes.
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Charles (1959f stated that in nursery selection
of seaedlings the baetter ones were characterised by their
expressed increase in wvigour and progressively.steady
rate of development. Such seedlings have greater thickness
at the neck region and possessed deep green colouration
of the foliage. He also stated that positive vigour can
be judged at the four léaf stage 0f the seedling in the
nursefy from the msasured girth at base, size,spread and

colour of leaves, rapidity of growth and over all sturdiness.

Pankajakshan and George Minnie (1961) carried out an
investigation with one year o0ld seedlings of the varlety
West Coast Tall to understand the relative importance and
the Ilnterdependence of the three characters- girth, height
and number of leaves. They reported that selection of
coconut seedlingé in the nursery should be based on vigour

which is judged on the basis of the above three characters.

Sahasranaman (1962) reported that coconut seedlings
in the nursery showed diverse growth habit and they
opined that vigorous seedlings with short thick petioles

and good girth at collar should be selected for high yield.

Ninan (1964) emphasised the need for seedling
selection based on growth rate, and vigour for coconut

improvemant.:
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Satyabalan et al.(1968) studied hybrid seedlings
of coconut and found that the characters that can be
used to assess seedling vigour were the number of days
taken for germination, girth at the collar of seedlingy
height of the seedling and the number of leaves produded

in an year.

Satyabalan et al.(1975) conducted a study of
seedling characters and yleld attributes of 43 open polli~
nated progenies of eight high yielding West Coast Tall
palms and indicated the scope of identifying prepotent
palms based on progeny performance in the nursery for

breeding as well as propagation at the commercial scale.

4., Rubber

Senanayake and Samaranayake (1976) suggested that in
rubber the geedlings which germinated earlier continued to

have higher growth rate in the nursery.

V Studies on leaf area

Bhagavan and Subhaiah {1979) conducted leaf area
studies on cashew and they reported an easy technigque of
predicting the seedling vigour in cashew. Total leaf areé
is highly correlated with thé total dry weight. A simple

prediction equation was derived to estimate the total leaf
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area based on linear measurements of second and middle
leaf arid the total number of leaves. The coefficient of
predigtability of leaf area based on this eguation was
very high (90.2¢-per cent). Individual leaf area of one
year old seedling can be calculated by using the formula,
leaf area = 0.74 + 0.668 p in a seedling where p is the

product of maximum length and breadth of the leaf.

~Murthy et al.(1979) reported a rapid non-destructive
méthod to Qetermiﬁa leaf area in cashew based on linear
maasurements. Legf samples were collected randomly from
different caéhew trees. Correlations between linear
maasuremants their product and actual leaf area were worked
out. The exponential model involving length and breadth
gave the best prediction equation A = (~0.078)L 0.843
B 1.08 with £2 as high as 96 to 98 per cent for estimating

leaf araa of cashew tree.

VI Asgoclation of characters

1. Cashew
Gopikumar et al. (1979} worked out simple and partial
correlations between nut characters viz. weight, volume
and L/B ratio and seedling characters viz. height, girth,
number of leaves, number of primary branches and internodal

length. Significant positive relationship is observed
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between weight, volume and L/B ratio of nuts with seedling
height and girth and number of.leajes. Weight of nut had
a negative correlation with interncdal length of seedling.
Height and girth recorded significant positive correlation

with internodal length.

¢

Nayar et al, (1979) studied the relationship between
height, girth and spread with yield in cashew. The results
of thelr study indicated that yield is positively correlatsad
with spread. Girth and hsight are also positively correlated
with yleld. Plant vigour has got a profound influence on
yleld and each growth parameter contributed independently

and jointly in enhancing the yield.

Ramadas and Thatham(1981) estimated the association
of nut and kernel characters with yield in cashew. The
cdrrelation coefficients showed that none of the component
characters had a significant association with raw nut yield
of the tree. They opined that selection for yield improve-

ment in cashew may be based on individual tree yield.
2. Fruit crops

Maney and Plagge (1220) found oﬁt correlation between
twig growth, trunk circumference and leaf growth with the

production of Nerth West Greening variety of apples.
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Warning (1920) obtained a close correlation between
trunk circumference and yield of fruits in several varie-

ties of apples.

Sudds and Anthoney (1929) reported that in apples,
girth of trunk was directly correlated with yield of
fruits.

Cunnings et al.(1933) reported that there was a

positive correlation between growth and yield in cherriss.

Teaotia et al.(1970) calculated the relationship
between yleld and vigour expressed as trunk diameter,
tree spread and helght in Dashehari mango. They reported

that the tree spread was correlated wilith yield.

Nazeem et al.(1980) reported that significant
correlation is not evident between volume of seeds and

seedling characters.

Roy and Kochba (1981) obtained highly significant
parent progeny correlation coefficients (0.7 - 0.9) for
shell hardness, percentage of kernel in shell and kernel
welight, kernel length and width as well as kernel colour
and outer shell retention. There was a low correlation

between nut and kernel weight.
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3: Arecanut

Bavappa @t al. (1964) observed negative significant
correlations between time of germination and different
morphological characters of argscanut seedlings. They
formulated Bartlett's index of germinatlon in arecanut
having practical value for assessing germination pattern
of seednuts. These indices have been found to be positively

and significantly correlated with the vigour of sprouts.

Bavappa and Ramachander (1967a) observed that in
Arecanut heritabllity for yield was comparatively low-
Positive phenotypic and genotypic correlations were found
to exist between the number of leaves of seedlings at the
time of planting, girth at collar one year after planting

with yleld during the first two years of bearing.
4. Coconut

Patel (1937) noted that in coconut palm, characters
like girth and number of leaves were positively and signi-

ficantly correlated with yileld.

Pankajakshan and George Minnie (1961) observed that
girth at collar is positively correlated with height and

number of leaves in coconut.
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Satyabalan et al. (1972} observed that in West Coast
Tall variety oi coconut, height of the palm was significantly
correlated with Yieldﬁ

5. Rubber

Narayanan and Ho (1970) observed that in rubber
there was a strong relaticnship between yleld and girth

of c¢lones in the nursary.

Fernado and Silva (1971) reported that there is a
positive correlation between latex content and growth in

rubber.
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The main objective of the present study is to
formulate an efficient method of evaluation of mother
trees and seedling progenies in c¢ashew for large s¢ale

production of quality seedlings. .

MATERIAL

Thirty mother trees firom each of two superior cashew
types namelf Kottarakara-l and Kottarakara-27 of eight
and 22 years old regpectively were gelected from the
Departmental cashew farm, Kottarakara for seednut collec-
Eion. These two types belong to two distinct flowering
groups namely early and late. Kottarakara- 1i&apeérly
flowering type and the peak flowering season iz December-
January, whereas Kottarakara-27 belongs to late flowering
type with the peak flowering season during April-May.
Kbttarakarafl possesses light red coloured small apple
with small nuts and kernel with average weight of 4.350 g
and 1.350 g respectively. Kottarakara-27 1s having
yellow coloured big apple with bigger nuts and kernel
with average welght of 6.750 g.and 2.000 g respectively.
The nuts collected from the salected mother trees formed

the base material for the progeny study.
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METHODS

Observations were taken on mother tree, seednut

and seedling characters.

I. Studies on mother trees

The selected mother trees were given identification
numbers in sarial order from one to thirty under each
type. On these selected trees morphological observations
such as canopy size as determined by the maximum dia-
meter of the canopy circle, girth of the trunk at one
metre above the ground, average number of nuts per bunch
and total yleld of dry nuts per tree were taken. For
taking the average number of nuts per bunch a random
sample of ten bunches were selected from ten different
sectors of the canopy circle of each tree and the mean

calculated.

Fully matured nuts from well ripened apples of each
of the sixty trees were collected separately and dried
and stored for seed purpoge. Harvest of Kottarakara-i
was completed by the middle of February 1981 and that
of Kottarakara-27 was completed by the first week of
May 1981. The_total yield f£rom each of the tree was
recorded. The selected mother trees in the two types

were grouped under three yield groups namely low, medium
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and high based on their total yield. Accordingly
there were seven low ylelding , 17 medium yielding and
six high yielding trees in Kottarakara-l and £ive low
vielding, 22 medium yielding and three high yielding
trees in Kottarakara~27. This grouping was done on

the basls of the property of normal distribution.

From each tree, a sample of 100 nuts was used for
the progeny study. The sample was drawn from the plumpy

lot selected through the usual water immersion technique.

II. Studies on the seednuts

1. Weight of nut

From each tree a random gample of f£ive nuts was

taken and their individual weight was recorded.

2. Volume of nut

The volume of each of the above nuts was found out

by water displacement method.

3., Welght of kernel

Each of the above five nuts was split open and the

corresponding kernel weight was recorded.

4, Volume of kernel

'

Corresponding kernel volume was also recorded by

" water displacement method.
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From these the average weight and wvolume of a single

nut and kernel ware recorded for each tree.

III, Studies on the seedlings

To study the seedling progeny performance, 90 nuts
from each tree under the two types were used. Thaese nuts
were sown individually in a medium consisting of equal
parts of sand and top soil taken in polyethylene bags of
23 x 15 cm size at two centimetre depth with stalk end
facing upwards. The seeds were sown on 3rd August 1981.
Watering was done on alternate days with a rose-can upto

two months and later daily during the summer months.

A random sample of 20 seedlings was selected f£rom
each mother tree for taking morphological observations.

The following observations were taken on thebseedlings.

1. Germination of seednuts

The number of days taken for commencement and comple-
tion of germination was recorded for each of the tree.
Germination counts were taken daily f£from 18-8-81 and
continued upto 30-8-81 and perc¢entage of germination was

calculated,
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2. Growth parameters

The seedling height and leaf count were £aken at
monthly intervals commencing f£rom 16-9-19Bi and continued
upto 16—5-82. Other growth parameters like girth at
~collar, length of internodes, leaf area and length of

tap root were measured at the ninth month.,

i. Seedling height

The height of the observational plants was measured

£rom the collar region upto the growing tip.

ili. Number of leaves

Number of fully opened leaves was counted at monthly

intervals.,

i1ii. Total leaf area
For calculating the leaf area the maximum léngth and

breadth of the middle leaf from each seedling was msasuréd
during the ninth month. The leaf.area was calculated
using the formula, L = 0.74 + 0.668 P, where P is the
product of maximum length and breadth (Bhagavan and
Subbaiah, 1979). Total leaf area for each seedling was
calculated separately by multiplying the individual leaf

area by the total number of leaves.



ive. length of internodes

Five internodal lengths among six middlemost leaves
on the main shoot were measured and the mean was found

out f£for each-seedling.

vs Girth at collar

Girth at the collar region of each seedling was

measured and recorded,

vi. Length of main (tap) root

Iength of the main or taproot of the seedlings was

measurad during the ninth month.

vii. Seedling vigour

Vigour index for each seedling under each type was
determinaed as per the property of normal distribution
based on five growth parameters such as seedling height,
total leaf area, length of internodes, girth at collar
and length of taproot.' Index séores of one, two and
three were given for low, medium and high classes respec-
tively for each seedling as suggested by Siﬁgh and
Chaudhary (1979). Thus there was a minimum of f£ive and
maximum of 15 scores for each character. Seedlings
having index scores higher to the middle score ie. 11

and above were consldered as vigorous ones.
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Iv. Prapoteﬁcy studies

\ 1. Recovery of vigorous seedlings in differant yield

groups

The percentage of recovery of vigorous seedlings
among the progeny of each mother tree under different

yield groups was estimated separately for both types.

i

2.. Identification of prepotent trees

Prepotency of mother trees was determined on the
basis o0f recovery percentage of vigorous seedlings.
For each type it was worked out and those tress which
regilstered a higher recovery percentage over the mean
of the type were ldentified as prepotent. Thus the
prepotent trees under different yield groups were listed

out for both types.

V. Statigtical Analysis

Observatlons on mether tree characters, seednut
characters and seedling characters were analysed by the
analyses of variance techniques(Snedecer & Cochran, 1967
and Nigam and Gupta, 1979). CObservations of seedlings
at the third and ninth months were made use of. The
critical differences were calculated for coﬁparison of
seedling characters of the two types. The coeéficient

of variation was also calculated for seedling characters
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of the two types to find out the wvarlation, 1f any,
between the two types. Intercorrelatlons among the

mother tree characters, seednut characters and seedling

characters were -alsco worked out.
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RESULTS

The characters of 60 mother trees selected,
the seednuts obtained from each and the seedling
progenies ralsed were studied and the results are

presented below:

i. Studies on mother trees

The characters of mother trees in terms of mean,
range and coefficient of variation of canopy size, girth
of trunk, average number of nuts per bunch and total
yleld of dry nuts per tree in Kottarakara-l and
Kottarakara-27 are presented in Table 1 and 2 respectively,
The general mean of these characters for the two types
are given in Table 3. The analysis of variance table

is given in Appendix I.

1. Canopy size

In Kottarakara-l1l, maximum canopy size was recorded
by Tree No.24 (15.70 m) and the minimum by Tree No.7
(610 m). Tree No.20 registered the highest value ( 16 m)
for canopy size in Kottarakara-27 and Tree No.ll recorded
the lowest value (9.40 m). The coefficient of variation

for canopy size was 21.05 per cent in Kottarakara=-l1 and



42

Table 1. = Mother tree characters of Kottarakara-l

Trea No. CGanopy size Girth of Average number Total

trunk of nuts per yield

. - cm bunch kg

1 7.90 74 3 2.150

2 8.00 97 5 3.000

3 8.30 101 2 1.700

4 9,20 95 5 3.200

5 9,00 90 6 4.300

6 8.10 133 6 4.350

7 6410 103 6 3.050

8 8.90 101 5 4.350

9 8.00 108 2 1,600

10 9,80 81 3 2.600
11 8.70 103 3 1.500
12 8.10 84 5 1.000
13 7.80 86 5 1.000
14 6.80 107 2 1.000
15 10.10 90 6 2,500
16 9.10 93 5 1.500
17 10,00 114 3 1.200
18 10,10 95 4 4.000
19 10.40 74 3 1.300
20 8.60 69 6 3,000
21 9.10 186 4 7.250
22 12.70 135 4 1.000
23 11.90 125 3 © 2,000
24 115.70 120 3 5,500
25 12,30 143 5 1.250

(Table contd.,)
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Table 1. (contd.)
Tree No. Canopy size Girth of Average Total
' m trunk nuinhaer of ieldy
cm nuts per ¥
bunch (kq)
26 11.25 in 4 1.600
27 10.80 120 2 1.800
28 9.20 115 2 1.600
29 13.20 170 2 1.800
30 12.25 137 3 1.600
Mean 9,78 110,67 3.90 2.460
Range 6.10~15.70 69-186 2=6 1.000-7,250
C.V 21.05 26.01 35.86 60.41
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Table 2. - Mother tree characters of Kottarakara-27

Tree No., Canopy size GCGirth of Average

., @ trook  mmber of 0017
cm kg

1 12.70 116 5 10.000
2 11.70 120 4 1.000
3 13,10 180 4 1,000
4 11.90 100 5 1.600
5 14.80 162 5 1.400
6 15.00 143 5 1.000
7 14.75 121 5 1.500
8 12,30 136 4 1900
9 12.70 116 5 1.500
10 13.00 138 4 1.000
11 9.40 82 5 2,000
12 11.00 120 5 2.000
13 12,60 126 3 4.000
14 9.50 98 5 , 14500
15 11,20 92 ‘4 1.800
16 13.40 162 4 2.000
17 .13.70 . 106 5 1.900
18 13.00 127 5 1.500
19 .12.10 . 111 5 2.800
20 16.00 192 4 1.000

(Table cqntd.l
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( Table 2. contd.)

Trée'No. Canopy size Girth of - Average Total
. m trunk number of .yield
cm nuts/bunch kg

-21 14,40 - 132 5 2;500

22 10.30 99 4 1.400

23 10.00 99 4 .1.500

24 13.40 " 128 4 2.600

25 10,70 126 3 1.500

26 ;1990 110 4 2.500

27 11.10 105 4 1.700

28 11.60 142 4 4.500

29 13,00 110 5 2.300

30 10.60 108 4 2.300

. Mean 12.36 123.23 | 4.40 2.16
Range 9.40-16,00 82-192 . 3-5 1.000-10.000

C.V 13.28 20.19 13.88 76.97
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Table 3. -~ Mean data for mother tree characters of:
Kottarakara=-1 and Kottarakara- 27

Type Canopy Glrth of Average Total
size trunk number of {eld

m cm nuts/bunch y.kg
Kottarakara=-1 9.71 110.67 3.90 2.46
Kottarakara~27 12.36  123.23 4,40 2,16
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13.28 per cent in Kottarakara =27 (Table 1 and 2).
Kottarakara-27 was superior to Kottarakara- 1 in terms

of canopy size (Table 3).

*

2. Girth of trumnk

Tree No. 21 recorded the maximum trunk girth (186 cm)
in Kottarkara-l whereas Tree No.20 registered the minimum
for that type (69 cm). In Kottarakara=-27, Tree No.20
registered the highest trunk girth (192 cm) and the
lowest value was given by Tree No.ll (82 cm). The
coefficient of variation for trunk girth in Kottarakara-i
was 26.01 per cent and in Kottarakara-27 it was 20.19
per cent (Table 1 and 2). The two types were not signi-

ficantly different in terms of trunk girth.

3. Average number of nuts per bunch

The maximum value for average number of nuts pér
bunch was six and minimum two in Kottarakara-l. In
Kottarakara-27, the maximum value was £ive and ﬁinimum
three. The coefficlent of variation foxr this character
was 35,86 per cent for the first type and 20.19 per cent
for the second type (Table 1 and 2). The two types did
not differ significantly In respect of this character
(Table 3).
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4, Total yield of dry nuts per tree

Tree No. 21 registered the maximum yield (7.250 kg)
aﬁdﬂggeginumbers 12, 13, 14 and 22 recorded the minimum
yield (1.000 kg) in Kottarakara-l. In Kottarakara=27,
Treé No.l registered the maximum yield (10.000 kg) and
Tree numbers 2, 3, 6, 10 and 20 recorded the minimum
yield (1.000 kg). The coefficient of variation for
total yvield was very high in both types. It was 60.41 per
cent in Kottarskara~l and 76.927 per cent in Kottarakara=-27
(Table 1 and 2). The two types did not differ signifi-
cantly in terms of total yield of dry nuts per tree
{(Table 3).

II. studies on the seednuts

The mgan data for weight and volume of nut and
kernel of individual trees in Kottarakara-l and Kottara-
kara=27 are presented in Table 4 and 5 respectively.,

The general mean data on these characters for the two
mother tree types are given in Table 6. The analysis

of variance table is given in Appendix-I.

1. Weight of nuts

In Kottarakara-l, Tree No. 1 recorded the highest

seednut welght (8.556 g) whereas the lowest weight was
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Table 4. - Mean data for nut characters in Kottarakara-1

Tree Weighﬁ of Volume of Weight of Volume of

Now .nut nut kernel Kernel
g CeC g c.C
. 84556 7.80 24240 2.18
2 7.058 6466 24360 2.20
3 5,908 5.60 1,710 1.42
4 5,698 5.38 2,150 2.00
5 64790 6.50 2,150 2.00
6 5,872 5,46 1,760 1,42
7 60348 5496 1.770 1.48
8 5.910 . 5.74 1.520 1,20
- 6,054 5,56 1.750 1.40
10 6.074 5,54 1.810 1.52
11 5.772 5.16 1.620 1.36
12 5.844 5.48 1,640 1.22
13 5.452 5490 1.340 1.14
14 6.414 5.5¢ 1.780 1.54
18 6.922 6.42 ' 1,830 © 1.50
16 5,652 5432 1.690 1:30
17 5,836 5.34 1.558 1.20
18 64512 6212 - 1.790 1.66
19 64940 6.34 . 1.960 1.66
20

{(Table contd..)
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(Table 4. contd.)

Tree Weigh of Volume of Weigh of Volume of
No, nut nut kernel kernel
g c.¢c g C.C
21 6.476 6.08 1.740 1.46
22 6.194 5.84 1.740 1.38
23 6.032 5.80 1.700 i.ss
2¢ 7.294 684 2.020 1.70
25 6.242 5.72 1.800 1.60
26 7.016 6.56 1.940 1.78
27 . 5.888 . 5.54 1.760 1.50
28 5.994 5.50 1.780 1.50
29 5.870 5.42 1.650 1.48
30 5,924 5.44 1,630 1.30
Mean 6.309 5.89 1.807 1.54

Range 5.452-8.556 5.16-7.80
CoV 10.01 9,60

1.340-2.360 1.14-2.20

11.20

17.50
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Table 5. ~ Mesan data for nut characters in Kottarakara-27

Tres Weight of Volume of Helght of Volume of

No. nut nut kernel Kernel
. g C.C g C.C
i 6.192 - 5.74 1.910 1,50
2 7.882 " 6484 2.270 2.04
3 7.724 - 7.28 2.430 2,20
4. 7.714 7.32 24110 1:80
5 84204 7.78 2.530 2.36
6 8.520 7494 2.450 2,12
7 74530 7.14 2,270 2.02
8 '8.024 8430 2,150 1.92
9 '7.238 6,72 2,090 2.00
10 8.070 7.24 2.280 2.02
11 8.096 7.60 2.190 ° 2,08
12 8.498 ° = 8,06 2.450 2,22
13 - B.124 774 2.230 ¢ 1.86
14 5.768 ' 4.98 14910 1.56
15 8.028 7.32 2.310f 1 2.08
16 74772 -+ 7.54 2.410 2.12
17 8.084 7.74 2,290 2.02
18 " 6.082 5.64 2.050 1.78
1§ 7.812 7.44 2.080 1.88

(Table contd..)
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Tree Waight of Volume of Weight of Volume of

Noe. nut nut kernel kernel
g C.C g Ce

20 8.780 8.32 24430 2.10
21 8.470 7.92 2.310 2.04
22 7.668 7436 2.300 1.96
23, T7.272 6.76 2,440 2.20
24 7.480 7.12 1.930 1.66
25 5,718 5,32 1.920 1,62
26 84266 7.76 2.330 2.04
27 7.870 7.56 2.300 2.02
28 5.396 4.70 1.836 1.56
29 5.558 . 5.24 1.810 1.50
30 7.218 6.92 2.244 2.04
Mean 7.502 7.04 2.226 1.94

Range  5.396=8.780 4.70-8.32 1.810-2.530 1.50-2.36
CoV 12.54 13.97 9.04 11.51
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Table 6, - Seneral mean data for nut characters of
R Kottarakara- 1 and Kottarakara = 27

Type Welght Vo lume Weight Volume
of nut of nut of kernel o¢f kernel
g c-c g c-c
Kottarakara=-1 6.309 5.89 1-807 1-54

Kottarakara-27 7502 7.04 2.226 1.94

CaD (0.05) 0.42 0.42 0.11 0.13
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given by Tree No.13(5.452 g). Tree No. 21 of Kottarakara-27
recorded the highest seednut weight (8.780 g) and the

lowest was reglstered by Tree No.28 (5.396 g). The
doefficient of variatlon for seednut welght wés very iow
for both types (10.01 per cent in Kottarakara-1 and

12.54 per cent in Kottarakara-27). On comparing the two
types, Kottarakara-27 was found to ke significantly
superior to Kottarakara-1 in terms of seednut weight

(Table 6).,

24 Vblume of nuts

Tree No.l recorded the highest volume of seednut

(7.80 c.c.) whereas Tree No. 11 registered the lowast
value (5.16 c.c.) in Kottarakara=-i. In Kottarakara-27
[ 4

the mezximum volume was recorded by Tree No.20 (8.32 c.c.)

and the minimum (5.24 c¢.c.) by Tree No.29. The coeffi-
cient of variation for volume of nuts was 9.60 per cent
in Kottarakara-1 and 13,97 per cent in Kottarékara—27

(Table 4 and 5). In volume of nuts also Kottarakara=~27

proved 1ts superiority over Kottarakara=-=l1 (Table 6).

3. Weight of kernel

Tree No.2 reglstered the maximum weight of kernel

(2,360 g) whereas Tree No.l1l3 registered the minimum value
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(1.340 g) in Kottarskara-l. In Kottarakara-27, Tree No.5
recorded the highest value for welght of kernel (2.530 g)
and the lowest by Trae NO.29 (l.SiO g).‘ The variatibn
between individual trees for this charaétar was verf low
in both types. It was.ll.Qo’per eent iﬁ Kotta;akara-l.
and 9.04 per cent in Kottarakara-27. (Table 5 and‘65
Studies revealed that Kottarakara-27 maintained its

superiority in weight of Kernel also (Table 6).

4, Volume of kernsl

In respect of volume 0f kernel Trees No.2 registered
the highest (2.20c.c¢) and Tree No.13 the lowest value
(1.14 c.c) in Kottarakara=-i. In Kottarakara=27, Tree No.5
recorded the highest VOlumelof kernel (2.36 c.c) and Tree
numbers 1 and 29 recorded the lowest voluem (1.50 c.c),
The varlation for wolume of kermel was. also very low in
both types. It was 17,50 per cent in Kottarakara-1 and-
11.51 per cent in Kottarakara-27 (Table 4 and 5). Kottara-
kara-27 proved itg merit over Kottarakara-1 in this

character also (Table 6).

III. Studies on the segedlinags

The data for germination of seednuts are presented
in Table 7. Index score tables used for scoring the seedling

vigour are given in Table 8 and 9 respectively for
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Kottarakara-1l and Kottarakara-27. Mean valuses for

seedling height, number of leaves, total leaf area,

length of internodes, girth at collar, length of taproot

and seedling vigour for individual trees of the two
typéé-éée glven in Table 10 and 1l. The range, mean,
standard deviation and coefficient of variation for
germination percentage, seedling height, number of
laaves, total leaf area, length of internodes, girth at
collar, length of taproot and seedling wvigour under
each type are presented in Table 12 and 13. Data
showing the mean values of the above characters for the
three yield groups under each type are presented in
Table 14 and 15 and the data showing the general mean
values of the above mentioned characters for the two
types are given in Table 16. The analysis of varlance
tables for the above characters of individual frees of
Kottarakara~l and Kottarakéra-27 are given in Appendix
and IIIZ. The analysis of variance table for the above
characters of the three yleld groups and the two types

ia presenied in Appendix IV.

1. Germination of nuts

Il

"The nuts of the two types started germination on the

15th day and completed germination by the 27th day of
sowing. In Kottarakara-l, the maximum germination was

given by Tree No.20 (98.88 per cent) and the minimum by
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Table 7.: ~ Percentage of germination of seeds from
individual trees of Kottarakara-1 and
Kottarakara=-27

Germination percentage

Tree No.
Kottarakara-1 Kottarakara-27
1 72.22 91.11
2 92,22 : 94.44 .
3 92.22 88.88 .
4 88.88 72.22
5 72.22 ' 76.66
6 88.88 80.00
7 80.00 . 75.55
8 81l.11 66.66
9 20.00 55,55
10 71.11 73.33
11 82.,22 66,66
12 85,55 - B52.22
-13 33.33 57.77
14 75.55 90.00
15 ’ 75,55 - 71.11
16 80,00 62.22
17 51.11 - 76.66
18 70.00 92,22
19 64 .44 67.77
20 28.88 63.33

(Table contd..}
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Table 7. (contdo)

Germination percentage

Trae
No. Kottarakara=1 Kottarakara-27
21 86 .66 63.33
22 ' 04,44 68.88
23 " 77.77 74,44
24 | 85,55 81.11
25 | 86,66 92,22
26 | 81.11 66.66
27 ' 87,77 84,44
28 | 93,33  p1.11
29 91.11 95,55
30 92,22 86.66
Maan . 80.73 75.96
Statistical

slgnificance N.S N.S
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Table 8. - Index score table for Kottarakara-1

Seedling characters Score 1

Score 2

Scora 3

Seedling height (cm) £58.78

Total leaf area({sg.cm) £836.87

Iength of internodes L 0.67
(cm)

Girth at collar (cm) £ 2,78

Length of taproot(cm) ~31.66

58.78- 106.60

>106.60

836,87=-4531.31 >4531.31

0.67~ 2.17

2.78- 4.59
31066- 55014

> 2,17

>4.59
355,14

Table 9, = Index score table for Kottarakara-27

Seedling characters Score 1

Score 2

Score 3

Seedling height (cm) Z 47.84
Total leaf area (sq.cm) £583.72

Iength of internodes L 0.73
(cm)
Girth at collar (cm) £ 3.26

Length of taproot(cm) Z 37.01

47.84- 84.96
583,72-3269,96
0.73~ 2,09

3.26- 4,90
37 601- 60 005

> 84,96
>3269,96
> 2,09

>4,90
)60.05
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Table 10. - Mean data for seedling height, number of leaves,
total leaf area, length of internodes, girth at
collar, length of taproot and seedling vigour
of Kottarakara-l .

Tree Seedling Number Total leaf Length of Girth at Length Seedling

No. height of area internodes <c¢ollar of tap vigour
leaves : root -
(cm) ~ (sqg. cm) (cm) (cm) (cm)

1 2 3 4 5 6 7 8

1 71.20 31.40  1921,71 1.24 3440 30.79  7.25
2 66.33 22,90 1394.40 1.38 3.25 29,14 6,20
3 70.53 28,55 1382.21 1.43 2.88 34.05 6495
4 84.30 46,75  2120.89 1.61 3,35 32.73 8.70
5 96,85 37.35 2436.33  1.61 3.75 36.01 9.70
6 95.70 40,75 2774.57 1,60 3.75 39.00 9.50
7 92,40 54.45 3412.71 1.46 3.75 39.95 10.40
8 59.50 28,00 1699.44 1.42 3.28 38.18 740
9 67.23 49.70 3277.22 1.38 3.43 40.83 8.75
10 100.25 - 52.30 3609.38 1.83 3.70 39.08 10.80
11 99.15 54,40 3162.60 1.50 3.83 45,05 10.25
12 93.15 54.40 3376.79 1.31 4.25 46,45  10.45
13 76.20 50.25 2906.98 1.23 3.75 40,90 8.90
14 85.55 45.10  3314.15 1.57 3.70 43,75 9.90
15 87.65 44.85 2560.52 1.20 3.60 39.25 9.30
16 86. 30 42,25 2756.91 1.38 3.45 48.35 9.80
17 - 73450 38.95 2162.36 1.31 3.55 52,78 9.15
18 74420 44,95 2486.78 1420 3.85 46.50  B.55
19 75.00 36.25 2109.02 1.23 3.40 48.65 8470
20 79455 31,00 1795.30 '1.33 " 3.40 48,95 8.90
21 93.10  53.45 2993,75 1.22 4.05 48.50 10.25
22 79.70 35.00 2261.81 1.38 3.70 49,90 9.45
23 78.15 47.95 2755.36 1.34 - 3,85 46.75 8.95
24 81.10, 44.65 2642.99 1.55 " 4.00 48.60 10.55

(Table contd..)
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treatments

Table 10. (contd.)

1 2 3 4 5 6 7 8
25 79 .65 46,40 2682.40 1,09 - 13.60 47.30 8.85
26 94,10 53.50 3657.33 1,45 4.15 48.35 10.65

- 27 85,10 43.80 2786.74 1.57 3,63 45.73 9,85
28 92.65 53,60 - 3342.66 1.45 4.13 49.35 10.55
29 81.80 46425 3191.59 1.54 4,03, 48.90 10.80
30 80.90 51.80 3547.75 1.56 4.23 48.30 10.60
Mean : 82.69 - 43.67 2684 .09 1.41 3,69 '43.40  9.36
CD 13.67  13.16  1103.15 0.364 0.541 .6.28  .1.513

(0.05) - ‘

forcomparing
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Table 11, - Mean data for seedling height, number of leaves,
total leaf area, length of internodes, girth at
collar, length of taproot and seedling vigour of
Kottarakara~27

Tree Seedling Number Total leaf ILength Girth Length - Seedling

No. helght of area of at of tap wvigour
' leaves .. - inter- collar root
- Co nodes ’ Co
cm ~ . BeCR cm cm cm

1 2 3 2 5 3 7 8

1 54,95 25.25 1218.81  0.88 3.50 36468  7.20
2 74,80 40,80 2189.83  1.24  4.13 43,80 9.60
3 64.15 28,50 1546,87 . 1.17 3.70  43.60 8.65
¢ 61.58 26,90 1427.22 ' ' 1.09 '3.45  36.40 7.85
5 74.15  29.20 1991.23  1.48  3.73  48.10  9.75
6 . 65.35 24.45 1195,93 . 1.13 3.58  44.75 7.90
7 69406 37.90 2874.02 1.48 4.05  49.60  10.80
8 78,78 48,40 2888.57 1.43 4.63  47.95  10.75
9 81.95 44.85 2608.92 1.63 4.40  50.45  11.75
10 72.95 29.95  1837.37 1.53 4.65  52.25  11.20
11 68,88 27.70  1432.11 1.06 4.25  47.08 9,05.
12 . 79.35 43,65 2615.72 1,97 4.53  49.70  11.65
13 . 72.35 42.50  3031,92 1.42 4.58  55.80  10.75
14 39.80 12.85 469,95 0.91 3.38  35.60 5.75
15 73.28 39.65  2449.65 2.25 4.65 53,80  12.20
16 60,75 18,40  1034.25 2.21 4.08  51.15 9.90
17 58455 26.50 1288,88 1.61 8.93  51.15 9.35
18 48.20 36,45 1692.61 1.34 3.90  46.60 8.90

{(Table contd..)
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Table 11. (contd.)
1 2 3 4 5 6 7 8
19 50,35 34.55  1583.39  1.43 3.80 41.85  8.50
20 53.30 | 35.70 1405.36  1.48 3.85 42,05  8.40
21 44.50 19.85 762.96  1.25 3.48 40.50  6.85
22 72.40  32.45 2023.95 1.42 4.33 56420  11.20
23 79.60 37.80  2567.32  1.50 4.33 57.20  11.55
24 78.45 37.15  2158.09  1.36 4.50 54.28  11.40
25  74.80 36.85 = 2349.84  1.27 4.05 55.00  10.60
26  74.70 37.70  2669.92  1.66, 4.53 55.70  11.60
27  59.65 26.90  1509,15  1.10 3.95 51.90  8.25
28  64.30 29.75  1951.69  1.16 4.20 47.70  9.75
29  70.50 37.50  2482.,20  1l.41 3.95 51.90  10.25
30  70.65 35.10  2548.,20  1.32 4.40 57.05  11.20
Mean  66.40 32,93  1926.84  1.41 4.08 48.53  9.78
g.géy 9.45  9.59 755.127  0.380 1.120 6.21  1.467

for comparing
treatments




Table 12, - Range, mean,
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standard deviation and coefficient

of variation for seedling characters and seedling
vigour of Kottarakara-l

Sl. Seedling characters Range of values Mean Standard Coeffi-
No. : . devia~ cient
tion of varea-
tion
1 Germination percen- , i i : .
tage 33.33 - 98.88 80.73 13.38 16.58
2. Seedling height{cm) 59,50 - 100.85 82,69 23,91  28.91
3 Number of leaves " 2290 =" 54,45 43,67 22,44 51.38
4. Total leaf area 1382.21 -3657.33 2684.00 1847,22  68.82
8QecCm)
5. Length of interncdes 1.09 - 1.83 1.41 0.75 52.90
(cm) : ) |
6. Girth at collar(cm} 2.88 - 4.25 3.69 0.91 24.60
7. Length of taproot '29.14 - 52,78  43.40 11.74  27.05
(cm) : L ,
Seedling vigour 6.20 = 10.80 9.36 2.67 28.50

8.

Table 13. ~ Range, mean, standard deviation and coefficient of
variation for seedlling characters and seedling vigour
of Kottarkara~27

Sl Seedling characters Range of values Mean Standard Coefficl
No. deviation ent of
varlation

1. Germination percen-

2. Seedling height(cm) 39,80~ 81.95 66.40 18,56 - 27,95
3. Number of leaves 12.85=- 48.40 32,93 17.10 51.92
4. Total 1eafsgf2$) 469.95-3031.92 1926.84 13843.12  69.70
5. Iength of in%er?odes 0.88«~ 2.25 1.41 0.68 48.13

CIn -

6 Girth at collar(cm) 3.38- 4.65 4.08 0.82 20,10
Te Length of taproot(cm) 35.60- 57.20 48,53 11.52 23.74
8. Seedling vigour 5.75= 12.20 92,78 2.84 29.02




65

Table 14. -~ Mean data for the seedling characters and seedling
vigour under dlfferent yleld groups of Kottarakara-l

Yield Germina- Seedling Number Total ILength Girth Length Seed-

groupg +tion per height of leaf of inter at of tap ling
centage leaves awea nodss collar root vigour
(cm) . . (sqe (cm) (cm) (cm)
a cm)
Low 70,15 80.39  43.57 2687.64 1.30 3.71 47.10 9,34
Medium 85,09 83.39  44.47 2745,60 1.45  3.65 42.09 8.76
Statisti-
cal signi- y g ‘N3s NiS NeS.s No8 °  NeS° No8  N.5S

ficance

Table 15, - Mean data for the seedling characters and seedling
vigour under different yleld groups of Kottarakara-27 .

vield Germina- Seed- HNumber Total Length Girth Isngth Seed-

rOUDS "tion per ling of leaf of inter at of tap 1ling

group centage height leaves ‘araa nodes collar root vigour
: (cm) {sg.cm) (cm) (cm) (cm)

Low 79.99 66.11 32.00 1635.07 1.31 3.98 45.29 9,15

Medium  74.43 67.09 33.18 1974.01  1.46 4.10  49.51 9.40

High 79499 64.07 32.67 2067.47 1.15 4.03 46.73 9.23
Statistd- ‘ | |
cal signi- N.S  N.5  N.S NS NeS ~ NeS' N.5 NS

ficance
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Table 16. - General mean data for the seedling characters
and seedling vigour of Kottarakara=l1l and
Kottarakara-27

Germina- Secd- Number Total Length Girth Length Seed-

tion per ling - of leaf of at of tap 1ling
Type centage height leaves area ~“inter- collar root vigour
) nodesg : '
(cm) (sgecm) (cm) (cm) (cm)
Kottara=  go,73  82.69  43.67 2684.09 1.41 3.69 43.40 9.36
kara=1 .

Kottara- ) 2 ' |
kara—27 75496 66.40 32.93 1926.84 1.4; 4.08 48,53 9,78

C.D{0.05) :
for compar- N.S 5.59 4,44 342.60 N.S 0.i84 3.25 N.S
ing types

Table 17. - Progressive increase in height in centimtres of
seedlings during the £irst nine months in the
nursery for the three yield groups of Kottara-
kara-1 :

1

Yield Septem- Octo~- Novem~ Decem- Janu~ Febru- March April May

groups ber ber ber ber ary ary
1 Z 3 T . 5 g 7 8 g 10
Low  ..15.67 30.13 40,789 43.63 46.02 53,04 61.81 6B8.42 80.39

Medium  17.50 3217 42.42  44.57 46,53 53,68 61.98 68.07 83.39
High 16.47 32.06 43.26 45.71 47.71 56,42 63.93 68.23 83.41
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Table 18. - Progressive increase in height in centimetres
of seedlings during the first nine months
in the nursery for the three yield groups
of Kottarakara-27 '

Yiel@ Septem= Octo- Novem~- Decem= Janu~ Febru- March April May

groups ber ber ber ber ary ary
1 2 3 1 ~ 5 6 7 8 9 10
Low 23.09 35,96 36.78 48,71 49,94 52,27 -55.11 59.79 66.11

Medium  20.83 32.73 42.55 48.84 50,27 50.59 58.07 60,70 67.09
High - 19.72  33.29 46.27 48.09 49.45 52.30 56.98 59.56 64.07

Table 19. - Progressive increase in height in centimatres of
seedlings during the f£irst nine months for
Kottarakara-l and Kottarakara~ 27

Septem~ Octo- Novem~ Decem- Janu- Febru- March April May
Type ber ber ber ber ary ary

Kottara-
kara=1 16.86 31.67 42,21 44,58 46.65 54.08 62.33 68,18 82.69

Kottara=- )
kara-27 21,10 33.32 41.95 48.74 50,13 51.04 57.46 60.43 66,62
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Tree No.13 (33.33 per cent). In Kottarakara=27, the
maximum germination was registered by Tree No.29 (95,55
per cent) and the minimum (52.22 per cent) by Tree No.12
(Pable 7). The coefficient 0f variation for germination
of nuts wag 16.58 per cent in Koﬁtarakara-i and 16.21
per cent in Kottarakara-27 (Table 12 and 13). There was
no significant difference between the three yield groups
of the two types for this character (Table 14 and 15).
Similar was the case withtgeneral means of the two types

also (Table 16).

2. Growth parameters

1) Seedling height

The maximum (100.25 cm) and minimum (59.50 cm).
values for this character in Kottarskara~l were scored
by Tree numberg 10 and 8 respectively. In Kottarakara-27,
the maximum (81.95 cm) and the minimum (39.80 cm) value
for seedling height were registered by Tree numbers 9
apd 13 respectively. The progressive Increase in
height of seedlings during the f£irst nine month period
in the nursery for the three yield groups of Kottarakara-1
and Kottarakara=-27 are given in figure 1 and 2 based on
Table 17 and 18 respectively. The above data for the two

-types are given in filgure 3 based on Table 19. There was
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a steady increase in heilght during the first three
months and thereafter there was only gradual increase
in both types. But in Kottarakara-l, there was rapid
increase in height during 8th and 9th months. The
coefficient of wvarlation for this characfer was 28.91
per cent in Kottaraskara-l and 27.95 per cent in
Kottarakara-27 (Table 12 and 13). There was significant
difference between the individual trees for seedling
height in both types (Table 10 and 11). There was no
significant difference between the three yleld groups
in both types (Table 14 and 15). But on comparing the
general means, Kottarakara-l1l was found to be signifie-

cantly superior to Kottarakara-27 (Table 16).

il) Number of leaves

In Kottarakara-l, Tree No.7 reglstered the maximum
(54.45) and Tree No.2 the minimum (22.90) number of leaves
after nine months of growth. (Table 10). In Kottarakara~27
for the same character, Tree No.8 registered the maximum
(48.40) and Tree No.14 the minimum (12.85) value (Table 11).
The coefficlent of varliation was 51.38 per cent in
Kottarakara-1l and 51.92 per cent in Kottarakara=27 (Table-12
and 13). There was significant difference between the
individual trees of both the types for this character

(Table 10 and 11). But the yield groups did not differ
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significantly for both types (Table 14 and 15). Studies
also revealed that Kottarakara-l was significantly

superior to Kottarakara=-27 in this character (Table 16).,

iii) Total leaf area

In Kottarakara-1l, Tree No:26 reglstered the maximum
(3657.33 sqe. cm) and Tree No.3 the minimum (1382,.,21 sqg. cm)
values for this character (Table 10). In the case of
Kottarakara=-27 the maximum {(3031.92 sqg. cm) and the
minimum (469.95 sq. cm) values for this character were
scored by Tree numbers 13 and=14 respectively. The
coefflcient of!variation was 68.82 per cent iq Kottarakara-l
and 69.70 per cent in Kottarskrara=27 (Table 12 and 13).
The individual treés of the two types differed:. signi-
ficantly for total leaf area (Table 10 and 11)7 Between
yield groups'there was neo significant difference in both
types (Table 14 ané 15)., Comparing the general means,
Ko%ﬁg;ghara-l was found to be superior to Kottarakara-27

(Table 16) .

iv}) Lenath of internodes

Tree No.10 of Kottarakara-l regilstered the maximum
(1.83 cm) and Tree No.25, the minimum (1.09 cm) values
fof this character (Table 10). In Kottarakara-27, Tres

No.15 registered the maximum (2,25 cm) and Tree No.l, the
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minimam (0.88 cm) wvalues for length of internodes

(Table 11). The coefficient of variation for this
character in Xottarakara=l was 52.90 per cent and for
Kottarakara=-27, it was 48.13 per cent (Table 12 and 13).
The individual trees of both types differed significantly
with regard to this character (Table 10 and 11). There
was no significant difference between the three yield

- groups in both types (Table 14 and 15). Similar was the
case with the general means fof the two types also-

(Table 16 ) .

v) Girth at collar

In Kottarakara-l, Tree No.12 registercd the maximum
(4,25 cm) and Treg No.3, the minimum (2,88 cm) values
for girth at collar (Table 10). Tree No.ll of Kottarakara-27
registered the maximum (4.65 cm) and Tree No.l4, the
minimum (3.38 cm) values for this character (Table 11).
The coefficient of variation for this character was
24.60 per cent in Kottarakara-l and 20.10 per cent in
Kottarakara-27 (Table 12 and 13). The individual trees
cf both types differed significantly in respect of this
character (Table 10 and 11). Between the three yleld
groups tﬁera ﬁas no significant difference in both types
(Table 14 anrd 15). On comparing the general means,
Kottarakara-27 was found significantly superior to

Kottarakara=-1 (Table 16).
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vi) Length of main (tap)root

Root studies revealed that ln Kottarakara-l,
Tree No.l17 reglstered the maximum (52,78 cm) and Tree
No:é fégistered the minimum (29.14 cm) values for
length of taproot (Table 10). In Kottarakara-27,
Tree No.23 registersd the maximum (57.20 cm) and Tree
No:l4 reglistered thé minimum (35.60 cm) for this
character (Table 11). The coefficient of variation
for this character was 27.05 per cent in Kottarakara-~l
and 23.74 per cent in Kottarakara-27 (Table 12 and 13).
Individual trees 6f both types dififered significantly
for this character kTable 10 and 11) ‘Between the three
field groups; there was no significant difference in
both tfpes (Table 14 and 15). éut on comparing the
general means, Kottarakara-27 was ﬁound to be signi~

ficantly superior to Kottarakara~-l1 (Table 16).

vii) Sesdling vigour

In Kottarakara-l, Tree No.l0 registered the maximum
(10.80) and Tree No.2, the minimum (6.20) values for
seedling vigour (Table 10). In Kottarakara~27, Tree No.15
registered the maximum (12.20) and Tree No.l4, the

minimum (5.75) values for seedling vigour (Table 11).
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The coefficient of variation for seedling vigour was
28.50 per cént in Kbttarakara—l and 29.02 per cent

in Kottarakara—Z? (Table 12 and 13) There was signi-
ficant dlfference between the individual trees of both
types for this character (Table 10 and 11). The three
yield groups of the two types did not show any signi-
ficant difference in respect of this chgracter (Table 14
and 15). Similar was the case between the two types

when their general means were compared for this character

(Table 16).

Iiv. Prepoﬁency studles

The data for recovery of vigorous sgedlings and
identification of prepotent trees of Kottarakara-~l
and Kottarakara-27 are given in Table 20 and 21 respec-
tively. The number_of vigorous seedlings and prepotent
trees obtained from the two types are shown in figuré 4.
Recovery of vigorous seedlings from different yield

groups is shown in figure-5,
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Tghle 20.« Recovery of vigorous seedlings from

Kottarakara=le
Tree Yieldd Number of Percentage of Rremarks
NO. group vigorous recovery
_ seedlings/20
A 2 3 4 5
1 Madiwm .1 5
2 Madium 1 5
3 Medium Nil Nid
4 Medium 3 15
5 High 8 40 Prapotent
& High 7 35 Prepctent
7 Medium 9 45 Prepotent
'8 High 1 5
‘9 M@dium 8 25
10 Medium - 13 65 Prépotent
i1 Medium 9 45 Prepotent
12 Low 9 45 Prapotent
13 Lov 4 20
14 Low 16 | 30 Prapotent
i5 Medium . 5 25
16 Medium 9 45 Prapotent
17 Low 6 30
i8 High 3 15
19 Low 5 25
20 Medium 6 30

(Table contd.}
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Table 20. (contd.)

TOME MRS e e
seedlings/20 of recovery
1 2 3 4 5
21 High 10 50 Prapotent
22 Low 4 20
23 Medium 6 30
24 High 11 55 Prapctent
25 Low 4 20
26 Medium 11 55 Prepotent
a7 Medlum _ a 40 Prepotent
28 Medium 10 | 50 Prapotent
29 Medium 13 65 Prapotent
30 Medium 1G 50 Prapotent
Total 201 33450 15 Praepotent

traas
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Table 21. ~ Recovery of vigorous seedlings from Kottarakara-27

free  Meld  Nwborof | Forowmtags  somarka
seedli@gs{20
i 2 3 4 5
1 High 3 15
2 Low g 40
3 Low 5 25
4 Medium 3 15
5 Medium 11 55 Préepotent
-6 Low i 5
7 Medium 11 55 Prepotent
8 . Medium 11 55 Prepotent
9 Medium 14 70 Prepotent
10 Low 11 55 " Prepotent
11 Madium 5 25
12 Medium 14 70- Prepotant
13 High 13 65 Prepotent
14 Madium Nil Nil
15 Medium 14 70 Prepotent
16 Madium 9 45 Prepotent
17 Madium 6 30
18 M=dium 6 30
19 Madium 6 30

(Table contd.)
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Table 21.(contd.)

Bee Weld . MBOrof  porsentase  peparks
- seedlings/20 of recovery
1 2 3 4 5
20 Low 3 15
21 Medium 1 3
22 Medium 15 75 ~ Prepotent
23 Medium 14 70 Prepotent
24 Medium 15 75 Prepotent
.25 Medium 10 50 Prepotent
26  Medium 11 55 " Prepotent
27 Medium 5 _ 25
28 High 8 - 40
29  Medium 11 55 Prepotent
30 Medium 13 65 Prepotent
Total 257 42.83 16 Prepotent

treas
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1. Recovery of vigorous seedlings from different yield

groups

Out of the 600 seedling observed under each type,
théré‘were 201 vigorous seedlings iﬁ Kottarakara-l and
257 vigorous seedlings in Kottarakara-27. In Kottarakara-1,
Tree numbers 10 and 29 gave 13 vigorous seedlings each
out of 20 seedlings studied (Table 20). In Kottarakara-27,
Tree numbers 22 and 24 gave 15 vigorous seedlings

each out of 20 seedlings studied (Table 21).

From thé Table 22, it can be sesn that, in Kottara-
kara-1l out of 140 seedlings studied in the low yielding
éroup, 42 were vigorous giving a recovery of 30 percent
ﬁigorous.seedlings. Out of the 340 seedlings observed
in the medium ylelding group, 112 were found to be
vigorous giving a recovery ©f 35 per cent vigorous
seedlings. In the high ylelding group, out of 120 seed-
lings studied, 40 were found to be vligorous giving a

racovery of 33.50 per cent vigorous seedlings.

In Kottarakara-27, there were 28 vigorous seedlings
out of 100 seedlings studied in the low yield group,

giving a recovery of 28 per cent vigorous seedlings.
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Table 22, - Percentage 0f recovery of vigorous seedlings
from the three yield groups of Kottarakara-1
and Kottarakara-27

Tow Medium High Total Xzfor xz for
yield types
groups

, R
Kottarakara-l - - - - 1.09 - 11.28
Vigorous seed=-
lings obtalned 42 119 40 201 - -
Number of seed-
lings studied 140 340 120 600 - -
Percentage of
recovery 30.00 35.00 33.33 33.5 - -

& R»Xx
Kottarakara=27 - - - - 11.58 11.28
Vigorous seed-
lings obtained 28 205 24 257 - -
Number of seed-
lings studied 100 440 60 600 - -
Percentage of
recovery 28,00 46.59 40,00 42,83 - -

For comparing.vield groups

X% 2 df at 5 per cent level = 5,99

x2 2 df at 1 per cent level = 9,21

FPor comparing types

xz 1 df at 5 per cent level = 3.84

_ X2 1 df at 1 per cant level = 6.64

*% Significant at 1 per cent level.
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Qut of 440 seedlings studied in the medium ylelding
group, 205 were found to be wvigorous giving a recovery of
46,59 per cent of vigorous seedlings. In the high
yielding group there were 24 vigorous seedlings out of
the 60 seedlings observed giving a recovery of 40.00

per cent vigorous seedlings.

These results indicate that the recovary was more
in the medium yielding group followed by the high yielding
group in both types. The low ylelding group registered

the lowest recovery.

The recovery of vigorous seedllngs from the different
yield groups in both the types was tested by the chi-square
test of significance suggested by Gupta and Kapoor (1977).
It was found that in Kottarakara-l there was no significant
difference between the yield groups in the recovery of
vigorous seedlings. In Kottarakara-27, the yield groups
differed significantly in respect of the recovery of
vigorous seedlings. Wwhen the two types were tested, it
was found that there was significant difference between
the two types in the recovery of vigorous seedlings.
Kbtta;akara—27 was found to be superlor to Kottarakara-i

in respect of recovery of vigorous seedlings.
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2. Identification of prepotent trees

Based on the percentage of recovery of vigorous
seedlings of each type, prepotent trees were identified,
The percentage of recovery of vigorous seedlings for the
type Kottarakara-1i was 33.50 and that for Kottarakara-27
was 42.83. Those trees which registered a recovery above
that of the mean recovery of the type were identified as

prepotent trees.

Table 23. Percentage of recovery of prepotent trass £rom
the three yield groups of Kottarakara-1 and

Kottarakara=-27
2
Low  Medium High Total ﬁiggg xzfor
groups types
Kott_a_rakgl‘a:ﬁ_. - - - - 2.01 0 aDé
Prepotent trees 2 9 4 15 - -
Number of treas
studied 7 17 6 30 - -
Percentage of .
racovery 28.57 52.94 66.66 50.00 - -
Kottarskarg-27 - - - - 2+97 0.04
Prepotent trees...l 14 i . 16 - -
Numbar of trees :
studied 5 22 3 30 - -
Percentage of ' ' ' '
recovery 20.00 63.33 33.33 53,33 - -

For compgginq yield groups
x2 2 df at 5 per cent level = 5.99
xz 2 df at 1 per cent level = 9.21
For comparing types
xi 1 df at 5 per cent level = 3.84

X" 1 df at-1 per cent level = 6,84

1}
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It was found that there were 15 prepotent trees in
Kottarakara-1. Out of the seven trees studied in the low
ylelding group, two were found to be prepotent, thua ‘
giving a recovery of 28.57 per cent prepotent trees. In
the medium yielding group of 17 trees, nine were identi-
fied as prepotent giving a recovery of 52.94 per cent.
Oout of the six trees studied in the high ylelding group,
four were prepotent, thus giving a recovery of 66.66 per

cent_of prepotent trees.

In Kottarakara=-27, out of the five trees studied in
the low yielding group, only one was prepot?nt giving a
recovery of 20 per cent prepotent trees. iﬁ the medium
yielding group, there were 14 prepotent trees out of the
22 trees studied glving a recovery of 63.33 per cent
prepotent trees. Out of the three trees studied in ths
high yielding groﬁp, only one was prépotent giving a recovery

of 33.33 per cent prepotent trees (Table 23),

The recovery of prepotent trees in the three yield
groups of the two types was subjected to chi-square test
and it was found that the three yleld groups did not differ
significantly in respect of recovery of prepotent trees in
both the types. .AlsSo there was no significant difference
between the two types in respect of the recovery of pre-

potent trees.
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V. Correlation studies

1. Based on data collected during the 3rd month

" Results are presented in Table 24 and 25 for

Kottarakara=-l and Kottarakara-27 respectively.

i) Correlation between characters of mother tree

There was significant positive correlation between
canopy size and girth of trunk in both types. There was no
significant correlation betwsen any other characters of the

mother tree in both types.

ii) CGorrelation between characters of mother tree and
s2ednut

Total yield showed significant negative correlation

with welght and volume of kernel in Kottarakara-27.

i1i) Correlation between characters of mother trea and

seedling

In Kottarakara-1l, girth of trunk was positively and
significantly correlated with seedling height and total 1leaf
area. There was significant nqutiva correlation between
the average number of nuts per bunch and total leaf area in

Kottarakaré-27.
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iv) Correlation betwesn characters of seednut

Weight of nut showed significant positive correlation
with volume of nut; welght and volume of kernel in both the
types.- «Volume of nut was positively and significantly
correlated with weight and volume of kernel. There was high
significant positive correlation between weight and volume

of kernel in both types.

v) Correlation between -characters of seednut and seedling

In Kottarakara-27 weight and volume of nut and
kernel recorded slgnificant negative correlatién wilth
germination percentage. In Kottarakara-1l, welight and volume
of nut and weight of kerqel showed negative significant
correlation with numﬁer of leaves. Volume of kernel showed
positive significant correlation with seedling height in
Kottarakara=27.

vi) Correlation between characters of seedling

Germination of nuts was positively and significantly
correlated with seedling height in Kottarakara-~1. Seedling
height and number of leaves showed significant positive
correlation with total leaf area in both types. Seedling
height and number of leaves recorded significant positive

correlation in Kottarakara=27.
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2. Based on data collected during the 9th month

Results are presented in Table 26 and 27 for

Kottarakara-l and Kottarakara=27 respectively.

Corralation between the characters of mother tree,
mother tree and seednut and between seednuts were presented

earlier,.

i) Correlation between characters of mother tree and

seedling

In Kottarakara=-l, canopy size showed significant
positive correlation with length of taproot, whereas it
registered gignificant negative correlation with seedling
height. There was no significant correlation between
canopy size and nunber of leaves, length of lnternodes,
girth at collar and total leaf area. Girth of trunk showed
significant positive correlation with total leaf area,
girth at collar and length of taproot, but no significant
correlation with other seedling characters. Average
number of nuts per bunch and total yileld of dry nuts per
tree were not spowing any ecignificant correlation with any

of the seedling characters.

In Kottarakara-27, canopy size, girth of trunk and

total yield of dry nuts per tree were not showing any
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significant correlation with any of the geedling characters.
The average number of nutz per bunch showed negative signi-
ficant correlation with seedling height, total leaf area,
girth at collar and length of taproot but no significant
correlation with ‘germination percentage, number of leaves

and length of internodes.

1i) Correlation between characters of mother tree and

seedling vigour

Girth of trunk showed significant positive correla-
tion with seedling vigour' in Kottarakara-l1. In Kottarakara-27,
the average number of nuts bunch showed negative significant
correlation with:seedling vigour, Thére-was no significant
correlation between other mother  tree characters and seedling

vigour in both %ypes.

i11i) Correlation between characters of geednut and seedling

In Kottarakara~l, volume of nut showed negative
significant correiation with number of leaves, but it had no
significant correlation with other characters of seedling.
Welght of karnel was significantly and negatively correlated
with number of leaves, total leaf area and length of taproot.
Volume of kernel showed negative significant correlation with

number of leaves and length of taproot, weight of the nut had
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no significant correlation with the seedling characters

studiad.

In Kottarakara-27, weight of nut, showed significant
negative correlation with germination percentage but no
significant correlation with other seedling characters.
Volume of nut, weight of kernél and volume of kernsl
showed significant negative correlation withlgarmination
percentage and significant positive correlation with length
of internodes. Therxe was no significant correlation for

these thres characters with the other geedling characters.

iv) Correlation between charagters of seednut and
gseedling vigour

The seednut character showed no significant correla-

tion with seedling vigour in both types.

v) Correlation betwgen characters of seedling

In Kottarakara-l, the germination percentage of nuts
showed no significant correlatlon with any of the seedling
characters studied. But in Kottarakara=27, germination of
nuts showed significant negative correlation with length of
internodes and girth at collar. Seedling height recorded
high positive correlation with number of leaves, total leaf
area, length of internodes and girth at collar in both the

types. Only Kottarakara-=-27 showed significant positive
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correlation between seedling height and length of taproot;
In both the types, number of leaves showed significant
positive correlation with total leaf area, girth at collar
and length of taproot, but no significant correlation with
length of internodes, Total leaf area was positively
correlated with girth at collar and length of taproot in
both cases. Kottarakara=27 showed significant positive
correlation between total leaf area and length of internodes.
In Kottarakara-l, the iength of internodes showed no
sigﬁificant correlation with girth at collar and length of
taproot whereas in Kottarakara-27 there was high positive
correlation of length of internodes with girth at collar
and lengéh of taproot. Girth at collar showed significant
positive correlation with total leaf area and length of

taproot in both cases.
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DISCUSSION

The variation in a plant population is governed
by genetic as well as environmental causes. Cenetic
variahiizﬁy is the basis for selection: Large amount
of genetic variability exists in a cross-pollinated
perennial crop like cashew which provides ample scope

for selection in mother trees, seednuts and seedlings.

The present investigation is conducted with the
objectlve of formulating an efflcient method of evalua~
tion of mother trees and their seedling progenias in
cashew for large scale production of gquality seed materials.
For thls purpose nursery was raised using seednuts
collected £rom two cashew types namely Kottarakara-1
and Kottarakara-27. Morphologicél observations weare
taken on mother trae, seednut and ééedling characters of
the two types. The results obtalned are discussed in the
following section in the light of information already

available.

Studies on mother trees

0Of the four characters studied in the two cashew
types namely c¢anopy size, girth of trunk, average number

of nuts per bunch and total yield of drynuts per tree,
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high variaﬁility was noted only in total yield of '‘drynuts
per tree (Table 1 and 2). Variability in the other three
characters was nominal ranging f£rom 13.28 per cent to
35.86 per cent. Of the two types studied, Kottarakara-27
showed high varisbility in total nut yield with 76.97 per
cent over 60.41 per cent found in Kottarakara-l. But in
the other three characters studied, Kottarakara- 1 was
having higher varlability over Kottarakara-27. Such large
variation in economic characters like nut yleld of the
mother trees of cashew was reported earlier by Razc and Rao
(1953), Venkataraman (1979) and Ramadas and Thatham (1981).
Monohar et al. (1975) éeported such variability in yield

in grapes and Satyabalan et al.(1972) in coconut.

On comparing mean data of the two mother tree types,
it was found that oniy in canopy slze they differed signi-
£icantly. Koftarakara—27 was having a larger canopy
(Table 3). Murthy et al.(1975) have reported such varia-
tion in plant spread in cashew. In respect of other

mother tree characters both types were on par.

Studies on seednuts

A comparison of individual trees within the types
revealed that the variation for the seednut characters
studied such as weight and volume of nut and Xkernel was

nominal. There was significant difference bstween the
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two types with regard to these characters. Kottarakara-27
was found to bs significantly superior to Kottarakara=-1

in all the above characters. Many workers have reported
the superiority of medium sized nuts over large and small
nuts for the production of vigorous seedling in cashew
(Patel, 1932; Raoc et al, 1957; Aiyadurai, 1966 and
Ibikunle and Xomolafe, 1973). But in the present study

no such correlation could be identified between the
seednut characters and seedling vigour wi;hin types.

This may be due to the fact that only plump seednuts
cbtained by water immersion technigue were selected from
@ach mother tree for ralsing the nursery. But the
difference in seednut characters between the two types

was clearly reflected in the total recovery of wvigorous
seaedlings f£rom each type. While Kottarakara- 1 has
prodﬁced only 33.5 per cent vigorous seedlings, Kottarakara-27
has producaed 42.83 ﬁer cent of such seedlings (Table 22).
Several workers have reported that large sized seeds gave
more number of viéorous seedlings (Hewston, 1964 in
vegetables; Halsey, 1969 in tomato, Gelmond, 1971 in
lettuce; Hume et al, 1946 in mangosteen, Pt-lrcelean, 19586
in walnuts; Reddy, 1962 in papaya and Bavappa and Abraham ,

1961 1n arecanut). Hence the results of thé praesent study
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are in agreement with the findings that bigger and

heavier seednuts produce more vigorous seedlings.

Studies on seedlings

The seediihg characters studied include gemination
percentage, seedling height, number of leaves, total leaf
area, length of internodes, girth at collar and length of

tap root.

Germination of nuts

The nuts started germination on the 15th day of sowlng
and completed by the 27th day. The coefficient of varia-
tion for germination percentage was 16.51 per cent in
Kottarakara-1l and 16.21 per cent in Kottarakara=-=27. This
variation i1s only nominal (Table 8 and 29). There wag no
significant difference between the three yield groups in
both types in respect of germination of nuts (Table 12 and
13). Similar was the case with the two types also. (Table 14).
Earlier workers have reported that in cashew large nuts
arnid nuts of high specific gravity gave better germination
and more vigorous seedlings (Turner, 1956; auckland, 1961;
Sriram, 1970; Ascenso and Milheiro, 1971 and Menon et al.,
1979) In the present study no positive correlation was
obtained between seednut, Kernel size or weight with
germination percentage. This 1s logical since the wvaria=
tion in nut characters was minimum because of the selection

practliced earlier in collecting the seed material from each
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tree. But there was significant difference in nut
characters between the two types. The superiority of
Kottarakara-27 in the nut characters was clearly refleéted
in the larger recovery of vigorous sgeedlings from that
type (Table 22). Hence the results of the present stu@y

are partially in agreement with earlier findings.

Growth parameters

Among the different seadling charactérs studied,
number of leaves,total leaf area and length of internodes
showad high variability in both types. Total leaf area
racorded the maximum variability of €9.70 per cent in
Kottarakara~l and 68.82 per cent in Kottarakarae27.

Regarding the number of leaves the coefficient of varia-
tion was 51.92 per cent and 51.38 per cent: in Kottarakara-27
and Kbttarakara;l'respectiVGly. The coefficient of variation
for length of internodes was 52.90 per cent in Kottarakara-1
and 48.13 per cent in Kottarakara-27. Gopilikumar and Aravinda-
kshan (1979) also obtained high variation for the inter
nodalllength of cashew seedlings. Regarding other characters
such as seedling height, girth at collar and length of
taproot, the variation was very nominal. The least varls le
parameter was the girth at collar of seedlings {(24.60 per
cent in Kottarakara-l and 20.10 pe;‘cent in Kottarakara-27).
Gopikumar and Aravindakshan (1979) also obtained similar

results for girth at collar df seedlings.
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There was significant difference for height,
number of leaves, total leaf area, .length of internodes,
girth at collar and length of tap root of the seadlings
beﬁween £he individual trees of both types (Table 10 and
11)+ The three yield groups of both types did not differ
significantly in any of the above mentioned characters
(Tabié 12 and 13). From figure 1 and 2 it is evident
that there was a parallelism in progressive increase in
height during the £first nine month among the different
vield groups of the two types. However; there was
significant difference between the two types 1ln respect
of these seedling characters (Table 14). . Kottarakara-1
was significantly superior to Kottarakara=-27 in respect
of seedling height, number of leaves and total leaf area
where as Kottarakara-27 showed significant superiority
over Kottarakara-l1 in respect of girth at collar and
length of tap root (Table 14), Similar reports on varia~
bility of seedling characters have been made by McKay and
Crane (1956) in chestnut, Gopikumar.et al.(1979) in cashew

and Sahasranaman (1262) in coconut.

Seedling vigour

Five growth parameters such as seadling height,
total leaf area, length of internodeq,girth at collar
and’ length of taproot were used for finding out the

seedling vigour index. Such a study has not beenbundertaken
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go f£ar in caéhew. The maximum index score f£or a seedling
was 15 and the minimom £ive. Thus seedlings giving an
index score above the midvalue (11) were ldentified as
vigorous seedlings. In recovery of vigorous seedlings,
Kottarakara-27 was found to be significantly superior to
Kottarakara=-1 (Table =22). The superiority of seednut

in Kottarakara-27 1s seen reflected in the recovery of
vigorous seedlings. The coefficlient of varlation for
seedling vigour was 28.50 per cent in Kottarakara-l and
29.02 per cent in Kottarakara=-27 (Table 8 and 2). The
seedlings of individual trees differed significantly- in
respect of seedling vigour in both types (Table 10 and 11).
The selection of seedlings based on seedling characters
have been reported by Nayar (1979) in c¢ashew, Pankajakshan
and George Minnie (1961), Sahasranaman (1962} and Kannan
and Nambiar (1979) in coconut. The present study Iindicates
the possibility of identifying prepotent trees with in

the types based on saedling characters; But the real
merit of such prepotent trees could be confirmed only
through adult progeny analysis. The existence of the
phenomenon of prepotency has been proved in crops like
coconut (Harland, 1957; Ninan and Pankajakshan, 1961.
Liyanage, 1967: and Iyer et al. 1981). From his study

on cashew, Northwood (1967) concluded that trees grown
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from nuts of higher specific gravity gave early growth
and superior yield during the first three harvést yearse.
When the trees were five ysars old, the difference was.
found to be small. Similarly Hewston (1964) found that
many vegetable spacies almost invariably produce large
seedlings, when grown from larger seeds, but in the £iesld
such difference usually disappeared within the first few
‘weeks of growth, The present study indicates the possi-
bility of utilising the large varlability exhibited by
seedling progenies from individual trees in cashew for
screening them for vigour and to identify prepotent mother.
trees. But the results could be confirmed only throagh

adult progeny analysis.

Prepotancy studies

Recovery of wvigorous seedlings from different vield
groups

From the present}investigation it is seen that
medium yielding group gave maximum recovery of vigorous
seedlings in both types. The medium yielding group of
Kottarakara-zf gave 46.59 per cent and Kottarakara-i
35 per cent recovery of vigorous seedlings. The high
yielding group of Kottarakara-27 gave 40 per cent and
Kottarakara=- 1 gave 33.33 per cent recovery of vigorous
seedlings. The lowest recovery was from the low yielding

group being 28 per cent in Kottarakara-27 and 30 per cent
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in Kottarakara-1 (Table 22),.

Chi<square test revealed that the three yield
groups of Kottarakara=-27 differed significantly in the
recovery of vigorous seedlings. It was also noted that
there was significant difference between the two types
in respeect of recovery of vigorous seedlings. Kottarakara-27
,with a total recovery of 42.83 per cent was significantly
superior to Kottarakara-l1l which gave only 33.50 per cent
recovery. These results indicate the superiority of
certain cashew types over others in the capacity to
produce more vigorous seedlings. Another important finding
Qas that among the three yield groups studied the medium
and high yielding groups were giving larger percéntage
of recovery of vigorous seedlings. In the present study
the minimum nut yield per tree for selecting the medium
yielding mother tree in Kottarakara-27 was fixed as 1.030 kg.
Hence we c¢an f£ix 1 kg per tree as the minimum yielding
standard for selecting mother trees in Kottarakara-27.
But the finding that among the two types studied Kottara-
kara=-27 was giving significantly higher percentage of
recovery of vigorous sesdlings suggests that such limits

will vary according to the types.
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Identification of prepotent trees

Based én the percentage of récovery of vigorous
seedlings from each tree, prepotent trees were identified
for each type. Altogether there were 15 and 16 prepotent
trees in Kottarakara-l and Kottarakara-27 respectively.
There was no significant difference among thé three yield
groups in the recovery of prepotent trees in both the types.
Though Kottarakara-27 showed its superioritylin a smallier
scale, there was no significant difference between the
two typa§ in respect of recovery of prepotent trees also.
This may be due to the féct that the frequency of superior
genotypes in any cross~pollinated population was constant.
But the degree of superiority may be vary¥ng in different
populations. Hence the first step in identifying superior
mother trees in cashew should be the selection of superior
types. The selection of prapotent mother trees éhould be
limited within such superior types. The possibility of
identifying such prepotent trees based on seedling viéour
has been reported by Ninan and Pankajakshan (1961) in
coconut. But no such work has been seen done previously

in cashew.

From the present investigation it is clear that all
high yielders are not prepotent and individual trees

differ in their genetic superiority to transmit desirable
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characters to the progeny. Similar reports have been
made by Harland (1957) in coconut and Bavappa and
Ramachander (1967) in arecanut. The existence of pra-
potency has been reported earlier by G0pikuhar et al.
(1979) in cashew, Ninan and Pankajakashan (1961),
Satyabalan et al.(1975) and Iyer et al. (1981), in

coconut and Bavappa and Ramachander (1967) in Arecanut.

The major finding on which the present study is
based is that the prepotency of a mother tree is
exprassed in the greater recovary of vigorous seedlings
from it (Liyanage, 1953 and Satyabalan et al, 1975 in
coconut). On that same principle, in cashew also, we
could identify prepotent trees based on recovery of vigorous
seedlings from individual trees under each type. In the
present study 16 such prepotent trees were identified
in Kottarakara=-27 and 15 in Kottarakara-l. But the
superior performance of the progeny of such trees in
future could be confirmed only through adult progeny
analysis. Such an adult progeny analysis is recommended

as a future line of work in cashew.

Correlation studies

Correlation studies between the characters of mother
tree revealed that there was significant positive correlation

between canopy size and girth of trunk in both types.
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No significant correlation could be obtained bestween the
yleld of nuts and other mother tree characters., Earlier
workers have got significant relationship for yleld with
girth and spread in cashew (Nayar 1979). The contrary
results in the present study may be due to the fact that
major proportion of trees included in the study was under

the medium and low yielding groups.

In general there was no significant correlation
between characters of mother tree and seednut except for
yield with weight and wvolume of kernel in Kottarakara-27
which was negative in expression. This is expected since
high yield is always associated with smaller size.of the

individual produce.

Correlation studies between mother tree characters
and seedling characters revealed that during the 3rd
month 0f seedling growth, girth of trunk showed positive
significant correlations with seedling height and total
leaf area in Kottarakara-l. During the 9th month of
seedling growth, girth of trunk showed significant
positive correlation with total leaf arsa, glirth at collar,
length of taproot and seedling vigour in Kottarakara-i.

This result suggests that while selecting mother trees in
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cashew, girth of trunk should be considered as an
important c¢riterion. During the 9th month of seedling
growth, the average number of nuts per bunch showed
negative significant correlation with total leaf area,
glrth at collar and length of taproot in Kottarakara=-27.
This may be due to the fact that when average number of
nuts per bunch increased the individual size and welght
of the nuts decreased and hence the decfaased vigour of
seedlings as expressed in the decreased leaf area,

girth at collar and length of taproot.

In Kottarakara-l, canopy size of the mother tree
was significantly and positively correlated with length
of taproot. Since length of taproot alwayé indicate the
vigour of a seedling it is logical to correlate the
canopy size of a mother tree positively with the general
vigour of its seedlings. So the present study suggests
that canopy sigze éhould also be considered as an important

¢riterion for mother tree selection in certain types.

Corraelation studies between the characters of
seednut have shown that there was high positlve significant
corralation between weiéht and volume of nuts and kernels.
Goplkumar et al.(1979) also obtained similar associations

between welght and volume of nuts. Hence the pregent
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£inding is in agreement with earlier results.

Correlation studies between seednut characters and
seedling characters revealed that in Kottarakara=-27
volume~cf kernel showed positive ‘significant correlation
with seedling height. During the 9th month of seedling
growth it was found that there was significant positive
correlation for volume of nut, weight and volume of
kernel with length of internodes iﬁ Kottarakara-27.
As lenéth of internodes increases, seedling height also
increases and seedling become more vigorous. Goplikumar et al.
(1979) also obtained significant positive correlation between
volume of nuts and seadling height. Volume of nut, weight
and volume of kernel showéd significant negative correla-
tion with number of leaves in Kottarakara-l. Weight of
kernel showed negative correlation with total leaf area
and length of taproot. Volume of kernel also showed
negative significant association with length of taproot
in Kottarakara-l. Nazeem et al. (1980) reported negative
correlation between volume of seeds and seedling characters
in jack. This result suggests that selection of nuts
based on size or weight may not be a dependable criterion

for getting superior seedlings in cashew.

Among the seedling characters studied, significant

positive correlation was noted betwesen percentage of
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gerﬁinatian and seedling height during the 3rd month in
Kottaraﬁara—i, but as geedlings attained nine months age,
no significant correlation was noticed between these two
characters. This result indicate that the early germina-
tio;‘;és only a tramsient effect on the seedling growth
in cashew as against the findings in coconut by Jack and

sands (1929).

. Seedling height and number ¢f leaves showed signi-
ficant positive correlation with total leaf area in both
types during the 3rd and 9th month of seedling growth.
During the 3rd month of seedling growth, in Kottarakara-27
there was significant positive correlation between seedling
height and-number of leaves. But seedling height showed
significant positive correlations with number of leaves,
length of internodes and girth at collar in both types
during the 9th month of seedling growth. Gopikumar et al.
{1979) also reported significant positive correlation for
seedling height with number of leaves, length of internodes
and girth at collar in cashew. Pankajakshan and George
Minnie (1961)Arep0rted similar results in coconut. Since
all these characters show significant positive correlation
with seedling vigour, the height of the cashew seedlings
at 3rd month of growth ¢an be taken as a clear indication

of seedling vigour. Since cashew seedlings are distributed
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for planting during the third month of their Qrowth in
the nursery, this finding has got practical uses. If

the maximum recovery of vigorous seedlings can be taken
as an indication of the genetic potential of a particular
tree, screening of cashew seedlings from selected pre-
potent mother trees of superior types at the 3rd month

of their growth based on height can be fixed as a relia-
ble nursery practice for obtaiﬁing superiocr planting

materials in cashew.

In the present study the maximum recovery of vigorous
‘seedlings was found to be 46.592 per cent in the superior
type. Hence the tallest 50 per éent of seedlings in a
three month 0ld cashew nursery raised from seednugs colle=
ncted from prepotent trees of superlor types can be considered
as superior planting material. But further testing of
tha adult progeny is necessary before recommending this

as a viable cashew nursery practice.

Studies during fhe 9th month of seedling growth
revealed that in Kottarakara-27, there was significant
positive correlation between seedling height and length
of taproot. Deep penetrating taproots were always
considered as an indication of the inherent vigour and

sturdiness of the concerned crop. 2alrecady it was seen
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that Kottarakara-~27 was eignificantly superior to
Kottarakara-1l 1ln this character. From the correlation
studies we have seen that superiority of seedlings in
thigmgggpacter can be easily ldentified by noting their
height. Hsnce the present study again indicates the

possibility of screening superior seedlings in a cashew

nursery on the basis of height.

Number of leaves showed significant positive
correlation with total leaf area, girth at collar and
length of taproot in both types. Iﬁ Kottarakara=-27
length of internodes recorded positive significant corre-
lation with totél leaf area, girth at collar and length
of taproot. Total leaf area was positively and signi-
ficantly-correlated with girth at collar and length of.
taproot in both types and wlth length of internodes in
Kottarakara~27. Girth at collar and length of taproot
also showed significant positive correlation in both
types. Gopikumar et al.(1979) reported positive signi-
Eicant correlation between length of internodes and girth

at collar in cashew.

All these findings in general indicate the close
assoclation of the important growth parameters of cashew
seedlings in expressing the vigour of the seedlings.

It was also noted that cashew types differ significantly
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in the recovery of vigorous seedlings., Based on the
recovery of vigorous seedlings we can identify prepotent
mother trees within a superior type. Another important
finding f£rom the present study was that the wvigour of
cashew seedlings can be easily identified by noting the
height of the seedlings. It was also noted that this
principle of identifying wigorous seedlings by noting
thelr height was not limited to any individual type,

but generally applicable to all types.
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SUMMARY

The experiment was conducted with the objective of

formulating an efficlent method of evaluation of mother

trees and their seedling progenies in cashew for large

scale production of quallty seed materials. Seednuts

collected from thirty mother trees each from two types

of cashew namely Kottarakara-l and Kottarakara~27 were

used for the study. From the analysis of data collected

on characters of mother trees, seednuts and seedling

progenies the followlng findings were obtained.

I. Mother tree characters

1.

Ja

High variation was noticed in respectof yield in

both the cashew types.

Low variation was noticed in canopy size of mother
trees.

The two types used for the study differed signie-
ficantly in respect of canopy siza.

Correlation studies revealed that cancopy size is
positively cdrrelated with girth of trunk. Similarly
girth of trunk and seedling vigour showed positive
significant correlation. Hence these characters
should be considered as important criteria for

mother tree selectlon in cashew.
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Seednut characters

1. The variation was very low in respect of the

seednut characters studied.

2. The two types differed significantly in the
seednut characters such as welght and volume
of nut and kernel. Kottarakara-27 was superior

to Kottarakara- 1 for all the seednut characters.

3. All the seednut characters showed high positive

significant'correlation among themselves.

4. Selection of nuts based on size or weight is not
a dependable criterion for getting superior
seedlings in cashew since most of the ssednut

. characters did not show significant association

with seedling characters.

Seedling progeny analysis

l. The coefficient of wvariation for germinatlon was
: very low in both types.

2, There was no significant difference between the
three yield groups of the two types in the germi-
nation of nuts.

3. The variation for characters such as seedling

| height, girth at éollar;'lengthjdf“taproot and

seedling vigour was nominal in both the types.
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4. Number of leaves, total leaf area and length of

internodes showed high varliation in both the types.

5, Individual trees of both the types differed signi-
" ficantly in respect of all the seedling characters

as well as seedling vigour.

6. The yield groups 4id not show any significant
difference in the growth parameters and seedling

" vigour.

7. There was slgnificant difference between the two
types in respect of seedling charécters. Kottarakara-1l
was superior for seedling height, number of leavég
and total leaf area whereas Kottarakara-27 was

suberior for girth at collar and length of taproot.

8. Kottarakara=27 was significantly superior to
Kottarakara=l in terms of recovery of vigorous seed~
lingsf The three yleld groups of Kottarakara-27
differed significantly for the recovary of wvigorous

seedlings.

9+ The medium yielding group of both types gave maximum

recovery of vigorous seedlings.
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10. There was nho significant difference between the

two types for the recovery of prepotent trees.

1l. Seedling height recorded significant positiwve
correlafion ;ith the other seedling characters
during the 3rd and 9th month of study. Hence
height of seaedlings can be fixed as a basis for

seadling selection 1ln cashew nursery.

IV. General conclusicons made

1. Cashew types differed significantly in the recovery
of wvigorous seedlings. Kottarakara-27 was found to

be a superior type.

2. Rigorous screening is to be practiced in the nursery
and only vigorous seedlings should be selected for

planting.

3. Prepotent trees should be identified based on recovery
of vigorous seedlings and from such identified trees,

seednuts can be collected for layge scale seedling

production in cashew.

4. Seedling height during the 3rd month of growth can
be considered as an 1ndication of seedling vigour
in the nursery and on the basis of this character

the tallest 50 per cent seedlings can be considered
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as superior planting material, provided the seednuts

were selected from prepotent trees of superior ﬁypes.

Adult progeny analysis is necessary to confirm the
superiority of prepotent trees identified by seedling

progeny analysis.

A four stage selection is to be practiged in cashew.

First is the selectlon of superior types among

' Qifferent cashew types avallable in the germplasm

based on the mzan recovery of vigorous seedlings per
mother tree. Second stage is the identlfication of
prepotent mother trees within the.type based on
seedling progeny analysis. Seednut selection is the
third stage of selection. Small sized and malformed
seeds are to be discarded. The final phase of
gelection is seedling selection. Only the tallest

50 per cent seedlings should be selected.
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Appendix- I

Abstract of analysis of variance table for canopy size, girth of/trunk,
average number of nuts per bunch, total yileld, weight of nut, volume of
nut, weight of kernel and volume of kernel of Kottarakara-1 and Kottarakara=27

Mean squares

- Source aE canopy Girth of  Bver 39 ¢ Total Weicht Volume wWeight Volume of
nuts per Yyield of nut of nut of kernel
bunchp kernel

1 2 3 4 5 6 7 38 9 10
Tkt ’ T - ’ ok Tk Tdek Tk
Treaments 1 105021 2368.82 3.75 1032 21.34 19-95 2942 2.46
Error - 58 3.56 749-00 ) 1."21' ' 2957 0.66 0.67 0.05 0.06

*% Signiflcant at 0.01 level
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Appendix- I

Abstract of analysis of variance table for canopy size, girth of/trunk.
average number of nuts per bunch, total yield, weight of nut, volume of
nut, weilght of kernel and volume of kernel of Kottarakara-l and Kottarakara=-27

Mean square

Source af Canopy Girth of Average

Total Weight Volume Weight Volume of
size trunk nﬁﬂzzr gﬁ yleld of nut of nut of kernel
bmch’? kernel
1 2 3 4 5 6 7 8 9 10
Thx ’ i o ' *k Tk Tk CdeE
Error 58 3.56 749.00 ) 1.21 ' 2.57 0.66 0.67 0.05 0.06

*% Signlificant at 0.01 level



Appendix~ II

Abgtract of analysis of variance table for seedling height, number of leaves,
total leaf area, length of internodes, girth at collar, length of taproot
and seedling vigour of individual tiees of Kottarakara-l

Mean sguare

sSource at
Seedling Number of Total leaf Iength of Girth Length Seedling
height leaves area interncdes at of tap vigour
collar root
1 . 2 3 _ 4 5 | 6 7 8 9

' Tdew K% Y T% Tew ) dk

Treatments 29 2188,.,27 1558.41 B467878.50 0.54 2,03 796:12 27.98
Error 570 486.41 450.94 316774.32 0.35 0.76 102.66 6.16

®* Significant at 0.01 level

* Significant at 0.05 level



Appendix~- III

Abstract of analysis of wvariance table for seedling height, number of leaves,
total leaf area, length of internodes, girth at collar, length of taproot and
seedling vigour of Iindividual trees of Kottarakara=27

Maan square

source df Seedling Number of Total leaf Length of Girth Length Seedling
height leaves area internodes at of tap vigour
) collar root
1 ~ 2 3 4 5 6 7 8 =]
. T ok *% Thk k% kk ok
Treatments 29 2536.44 1i351i.11 9111255.65 2.06 7.33 770.66 54 .86
Error 570 232.27 239.44  1484322.09 0.38 . 3.27 100.69 5.58

#% Significant at 0.01 level




APPENDIX - IV

Abstract of analysis of variance table for seven characters of the seedling
and seedling wvigour of yield groups and types

Mean square

Source af - Germina- Seed- _Number Total leaf Length Girth Length Seedling
tion per 1ling of ~ area of inter- at = of tap vigour.
centage height leaves : nodes_ collar root

1 2 3 4 . 5. 6 7 8 ~ 9 10
¥leld groups 2 152.50  19.45 - 17.00 - 169248.32 - 0.14  0.02 8.46 0.80
adjusted * ° * ° ° ¢ ° *

. % * * # *
Types unadjusted 1 342.49 3980.62 1728.06 8600822.73 0.001 2.32 398.83 2.61
Yield groups
unadjusted 2 132.57 29.90 2.27 32726.14 0.13 0.04 18.27 1.16
* * * x *

Types adjusted 1 382.35 3959.72 1757.52 8873867.09 0.01 2.29 374.20 1.89

Error 56 171.75 120.66 76.01 449841.11 0.06 0.13 40.83 2.14

* Significant at 0.05 level.
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ABSTRACT

Seedling progeny analysls of two different types of
cashew namely Kottarakara-l and Kottarakara-27 was done
by ralsing nursery of seednuts collected from 30 mother
trees each from the two types. The experiment was conducted

at College of Agriculture, Vellayanli during 1981-82.

From the analysis of data on mother tree charactefs,
it was found that the two types did not differ significantly
in yleld per tree. They differed in respect of canopy size.
There was high variation between the individual trees in

yield for both types.

The analysis of seadnut -characters revealed that the
two types differed significantly in respect of weight and
volume of nut and kernel. Kottarakara-27 was found to be
superior to Kottarakara=-i. This superiority of seednut
characters of Kottarakara-27 was reflected in the recovery

~

of vigorous seedlings also.

The seednut characters showed positive significant

correlation among themselves.

Analysis of seedling characters revealed that Kottara-

kara=-1 was superior to Kottarakara~27 for seedling height,



number of leaves and total leaf area, but Kottarakara-27

was superior for girth at collar and length of tap root.

Individual trees of both types differed signifil-
cantly in the seedling characters and seedling vigour.but
the three yield groups did not show any significant

difference.

Kottarakara-27 was found to be significantly superior
to Kottarakara- 1 in the percentage of recovery of vigorous

seedlings.

In both the types the medium yielding group regis-

tered more recovery of vigorous seedlings.

There was no significant difference between the two

types in the recovery of prepotent trees.

Correlation studies revealed that glrth of trunk
and seedling vigour showed significant p&sitive ¢orrelation
in Kottarakara~l. Canopy size was positively correlated
with girth of trunk. Hence these two characters can be

comslidered as important criteria for mother tree selection.

Seedling height showsd significant positive correla-
tion witth most of the other seedling characters studied -
during the 3rd and 9th month of growth. Hence seedling

height can be considered as an indication of seedling vigour.



Tallest 50 per cent seedlings in the nursery can be

considered as superior planting material.

Based on seedling progeny analysis prepotent trees
can be identified. But adult progeny analysis 1s essential

to'confirm the above results.



