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Heterosis breeding in coconut

(Cocos nucifera L.)
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Abstract: A total of twenty four coconut

hybrids comprising of twelve direct (Tall,

x Dwarf) and their reciprocals (Dwarf x Tall) invelving three tall varieties viz, East
Coast Tall, Cochin China and Siam with seven dwarf varictics were studied for the
nmulfnstntmn of heterosis for nut and yield characters. The result revealed that high
degree of heterosis was observed for wholenut weight, dehusked nui’ weight, kernel
weight, copra weight, annunl nut and copra yicld in both direct and reciprocal crosses.
Among the twenty four cross combinations, direet and reciprocal crosses of ECT x
MOD, ECT x MYD, ECT x CGD and ECT x GBD were found to be superior recording
significant positive heterosis for most of the charncters over the standard variety East

Coast Tall
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Introduction

Genetic improvement of coconut (Cocos
nticifera L.) has not received the atiention that
it deserved mainly due to some unique problems
encountered with the crop. The perennial habit,
long juvenile period, highly outcrossing and
heterozygous nature, difficulties in clonal
propagation and large area required for systematic
experimentation are some of the barriers to
achieve rapid progress in coconut breeding.
Among the several breeding methods, exploitation
of heterosis had the maximum impact in coconut
improvement. Since the desired characters such
as high yield, precocity in bearing, better quality,
high copra and -oil content, drought tolerance
and diseases resistance are distributed among
different varieties or different individuals of
the same variety, hybridization is by far the
most useful method to bring together the desirable
traits. Systematic work on hybridization in India
was started in 1930's between West Coast Tall
as a female parent and Chowghat Green Dwarf
as the male parent. This is considered to be
one of the notable achievements in coconut
breeding as Patel (1937) who studied the
performance of these Tall x Dwarf (T x D)
hybrids reported for the first time the manifestation
of hybrid vigour in cocomut. In an attempt
to exploit hybrid vigour, crosses were effected

involving three tall varieties and seven dwarf
varieties and a total of twenty four hybrid-
were studied for their performance and the
results are presented in this paper.

Materials and methods

The materials consisted of 24 inter varietal
hybrids including 12 Tall x Dwarf combinations
and their reciprocals. Seven dwarl genotypes,
Ayiramkachi, Andaman Orange Dwarf, Chowghat,
Green Dwarf, Gangabondam, Malaysian Orange
Dwarf, Malaysian Green Dwarf, Malaysian Yellow
Dwarf and three tails viz., Siam, Cochin China
and East Coast Tall were used as parents. In
each combination four palms were selected in
eachreplication which were planted in a randomized
block design with two replications during 1973
at Coconut Research Station, Veppankulam,
Thanjavur District, Tamil Nadu. The data on
nut and copra yicld of the hybrids and the
East Coast Tall (Local check) were collected
from 1996 0 2002. Observations on nut characters
viz.,, wholenut weight, dehusked nut weight,
kernel weight and copra weight were recorded
from four matured nuts harvested from each
palm separately by following standard procedure
during the summer months. Heterosis was estimated
in hybrids for all the six characters on the
standard parent East Coast Tall. Appropriate
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Table 1. Nut characters of coconut hybrids
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tests of significance were
applied to Dbring oul
information on superiority
or otherwise of (he hybrids.

Results and Discussion
Nut characters

The mean expression
of the hybrids and the local
check East Coast Tall for
the nut characters along with
the expression of standard
heterosis on ECT are
presented in Tables 1
and 2.

Manifestation of
hybrid vigour was observed
for all the four nut characters
in the hybrids. The magnitude
of standard heterosis recorded
for the dehusked nut weight
was the highest followed
by kernal weight, copra
weight and whole nut weight.
In general, the per se
performance of Tall x Dwarf
Lybrids was found to be
superior to Dwarf x Tall
hybrids, More number of
the  hybrids  showed
significant standard heterosis
for dehusked nut weight,
kernel weight and copra
weight, while only few have
recorded significant heterosis
for whole nut weight.
Hybrids, COCx MYD, COC
x CGD, COC x AY and
ECT x AOD showed
sigmificant positive standard
heterosis for whole nut
weight, Apart from these
Inybeids, ECT x MOD, ECT
x CGD, ECT x MYD and
Siam x CGD also showed
significant positive standard
he  »sis for dehusked o
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Table 2. Nut characters of coconut _hjrbrids
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weight. In contrast, most
of the Dwarf % Tall hybrids
showed only negative
standard heterosis for whole
nut weight indicating the
influence of maternal parent
for the -character wholenut
weight - in the hybrids.
However, the standard
heterosis for the dehusked
nut weight in Dwarf x Tall
hybrids. was significantly
positive.. '

Both Tall x Dwarf
and Dwarf x Tall hybrids
showed significant positive:
heterosis for kernel weigh:'
and copra weight except ir.
ECT x AY and ils reciproca: |
AY x ECT where it was
negative. - Ayiramkachi, e
small fruited genotype i
coconut with inferior nut
characteristics when crossed
with ECT produced nuts with
inferior quality only. Among
the hybrids, COC x MYD,
COC x CGD, COC x AY,
ECT x AOD and ECT x
MOD and their reciprocals
produced nuts with high
kernel and copra weight.
The standard heterosis for
kernel weight was the highest
in COC x MYD with 60.38
per cent over ECT in direct
crosses and among the
reciprocals, AOD x ECT with
34.02 per cent was the
highest. COC x MYD and
AY x COC showed the highest
standard heterosis for copra
weight with 46.44 per cent
and 33.83 per cent respec-
tively among the direct and
reciprocal combinations.
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Table 3. Annual nut and copra yicld of coconut hybrids
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Yield characiers

The annual mean nut
and copra yield of the hybrids
and the Jocal check East
Coast Tall and the expression
of standard heterosis on ECT
are presented in Table 3.

The nut and copra
yield are the most important
economic attributes in
coconut. The per se
performance of the hybrids
indicated that the hybrid ECT
x MOD recorded the highest
nut yield of 152.48 nuts
followed by its reciprocal
MOD x ECT (148,74 nuts),
ECT x MYD (148.1), MOD
x ECT (133.84) and MYD
x ECT (135.48). The copra
yield was the highest in
ECT.x MOD with 25.22
kg followed by COCx MYD
(22.97 kg) ECT x MYD
(22.81 kg) and MOD x ECT
(22.13 kg). Most of the
hybrids exhibited significant
positivé heterosis for nut
yield and copra yield.
Negative heterosis was
observed inECT x AY, COC
x AY, Siam x AY, MYD
x COC, CGD x Siam and
also in direct and reciprocals
of ECT x AOD and COC
x CGD for nut yield. The
standard heterosis for nut
yield ranged from 3.16 per
cent to 71.94 per cenl in
direct crosses while in
reciprocals it was from 20.88
per cent to 67.73 per cent.
The highest standard
heterosis for nut yield was
recorded by ECT x MOD
and its reciprocal followed
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by ECT x MYD, MOD x ECT, MYD x ECT,
ECT x CGD, GBD x ECT, ECT x GBD and
CGD x ECT. The copra yield of all the hybrids
studied were found to exhibit positive heterosis
except ECT x AY where it was negative. The
highest standard heterosis of 118,73 per cent
was exhibited by ECT x MOD and the heterosis
of the direct and reciprocal hybrids of ECT
x MOD, ECT x GBD, ECT x CGD, ECT
x MYD, COC x MYD and hybrids ECT x
AOD, AY x COC, COC x CGD and AY x
Siam was significant and positive for copra
yield. '

Exploitation of heterosis for commercial
cultivation of coconut is gaining momentum
in recent years. It was in India that manifestation
of hybrid vigour in coconut was first reported.
This finding has led to the exploitation of
heterosis in coconut which has been’ adopted
as the major programme of improvement in
all the coconut growing countries in the world.
Tall female x Dwarfl male hybrid are found
to be early bearing and high yielding. The
superiority of T x D hybrids has subsequently
been confirmed by many workers (Satyabalan
et al. 1970). Among the different dwarfs tested
as male parents, Chowghat Orange Dwarf (COD)
and Gangabondam (GBD) were found to be
superior to Chowghat Green Dwarf (CGD).
The superiority of Gangabondam a dwarf variety
from Andhra Pradesh as a male parent with
good combining ability has been reported from
Nileshwar by Krishnan and Nambiar (1972).
On the other hand Ramachandran et al, (1974)
established the superiority of Chowghat Green
Dwarfs and Malaysian Yellow Dwarf (MYD)
as the best combiners with Tall cultivars. Satybalan
(1991) after his detailed studies made on different
combinations of palms from both the talls and
dwarfs suggested that certain combinations are
more promising than others. Since it is necessary
to identify palms in both the tall and dwarf
varieties 1o obtain promising hybrids baseéd on
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the combining ability of the parents. The parental
combinations have to be identified for the production
of promising hybrids.

In the present study, among the seven
dwarf parents used, MOD, MYD, Chowghat
Green Dwarl and Gangabondam were found
to be superior and identified as the best combiners
with Tall parents. This .clearly suggests that
both dwarfs and talls differ in their combining
ability and there is a need to sclect the parental
combinations based on their combining ability.
Among the different hybrid combinations studied,
hybrids involving tall parents ECT and Cochin
China with the above dwarf parents had superior
nut characteristics, while the hybrids involving
ECT and the above dwarf parents were found
to be outstanding for the nut and copra yield.
In view of the vast potential of coconut hybrids
in achieving higher levels of production, emphasis
should be laid in future to select promising
tails and dwarfs from different geographical
regions based on their combining ability sc
as to realize enhanced hybrid vigour. '
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