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Growth Analysis for Seed Germination, Seedling Weight and Yield

of Fruits in Tomato (Lycopersicon esculentum Mill.)
Inbreds and Hybrids*

E. PALANIAPPAN, C. R. MUTHUKRISHNAN,

. IRULAPPANT

Investigations on the growth analysis of tomato (Lycopersicon esculentum Mill) involved
nine hybrids and their six parents Heterosis over the best parent was recorded for all the characters
observed. The hybrids involving IM 39 as male parent had higher hundred seed weight, fresh
weight, and dry weight of the seedlings and a relationship was evident between these charac-
ters and fruit yield. Germination percentage, germination energy and germination index were of

larger magniture in hybrids when compared to their parents.

The hybrid LE 719 x Co 2 had

the highest germination per centage (28.542) and germination index (387). The parameters,
namely, germination, germination energy and germination index did not, however, have any

association with the yield.

Tomato (Lycopersicon esculentum
Mill.) has a favourably high dry
matter yield on per day per unit
area basis and research is nece-
ssary te identify and investigate
the processes that affect plant growth
and the effect plant growth and the
effect of these processes on the growth
reaction of the plant that determine the
ultimate yield. The present investigation
is concerned with a detailed analysis of
growth of tomato hybrids and parents in
germination and early growth traits.
MATERIAL AND METHODS

The experiment was carried out at
the Department of Olericulture, Tamil
Nadu Agricultural University, Coimbatore
during January—May, 1978. Nine hybrids
involving three female parents (LE 719,
LE 720andLE 729)and three male parents
(LE 573, Co-2 and IM39) were used in
this study. The germination study of the

hybrids and their parents was conducted
as per the ISTA rules (1966) by keeping
the seeds in petri dishes at a tempera-
ture of 27°C The experimental design
was a randomised block one with two
replications. One hundred seeds in each
of the hybrid and parent were sown per
replication in the germination study.
The crop was grown under pot culture
and 25 plants were maintained under
each hybrid and parent to record the
yield of fruits.

The observations recorded were,
hundred seed weight (mg), germination
(percent), germination energy (Baskin,
1969), germination index. fresh weight
of seedlings (mg), dry weight of seed-
lings (mg) and vyield of fruits per plant
(g). Fifty numbers of ten days old
seedlings were sampled at random to
record fresh weight and then dry weight.

* Forms part of the M. Sc. (Ag) thesis submitted by Thiru E. Palaniappan to the Tamil Nadu

Agricultural University, Coimbatore-641 003.
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Heterosis for these characters was
calculated as the percent increase of F,
performance above the performance of
mid parent (di), higher parent (dii) and
best parent (diii).

RESULTS AND DISCUSSION

Mean sum of squares (Table 1) due
to males females, hybrids and male Vs fe-
male Vs hybrid were significant for all the
characters except dry weight of seed-
lings for males and hundred seed
weight, germination, germination energy
and germination index for females, thus
indicating that the genetic stock selec-
ted for the present study had wide
variability for the characters observed.
Furthermore, sigrificance for male Vs
female Vs hybrids for all the characters
indicated the presence of a substantial
amount of hybrid vigour in the hybrids.

Mean performance of the parents
and hybrids and the estimates of heter-
osis are given in Tables 2 and 3. Six
out of nine hybrids exhibited positive
heterosis over the best parent in respect
of hundred seed weight and the most
heterotic hybrid was LE 720x IM 39
with 7.57 percent of diii estimates.
Positive heterosis over the best parent
was recorded in four hybrids with
regard to germination and dry weight of
seedlings and the hybrids to exhibit the
highest diii estimates were, LE 719x Co
2 and LE 720 x IM 39 respectively.

Of the nine hybrids, five showed
high diii estimates for germination index
and fresh weight of seedlings. The
highly heterotic hybrids were LE 719 x
Co 2 for germination index and LE 729

" x IM 39 for fresh weight of seedlings.
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The hybrids, LE 719 x Co 2 (13.52 per
cent) and LE 720 xLE 573 (0.55 per
cent) showed heterosis over the best
parent inrespect of germination energy.
Positive heterosis for yield of fruits per
plant was recorded in eight hybrids
over the mid and higher parents and in
seven hybrids over the best parent. LE
719 xIM 39 and LE 719 x LE 573 were
the most outstanding hybrids for fruit
yield with 36.08 and 33.99 percent
heterosis over the best parent.

The phenomenon heterosis has
been viewed as a consequence of physi-
ological stimulus due to heterozygosity
Ashby, 1932, 1937). Ashby has postula-
ted the initial capital theory and he has
established a relationship between seed
size and the resultant vigour in tomato
seedlings The heterotic hybrids, namely
LE 719xIM 39 and LE 719xLE 573
exhibited heterosis for hundred seed
weight and this initial capital is
a likely contributor for the early germi-
nation of the hybrids. The rapid deve-
lopment of the hybrids is possibly due
to an effective mobilization of the
substrates to the embrye during germi-
nation, tesulting in an early emergence
of leaves, which inturn has provided an
advantageous start in photosynthetic
potential. According to Donaldson and
Blackman (1974), the larger embryo of
the hybrid is primarily determined
by a greater rate of growth and this is
evidenced in the present study as a
positive heterosis for fresh weight and
dry weight of the seedlings in the
heterotic hybrids. For such an appre-
ciable heterosis, an early initiation of
active photosynthesis in the hybrids
could be ascribed as suggested by
Donaldson and Blackman (1974).
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