https://doi.org/10.29321/MAJ.10.A02722

Ffadrar egrie. J, €8 (B) ! 314—320, May, 1982

Growth Analysis of Leaf Characters in Certain Inbreds and
Hybrids of Tomato (Lycopersicon esculentum) Mill *

E, PALANIAPPAN, C, R, MUTHUKRISHNAN ond |, IRULAPRAN 1

In tomata (Lycopersicon esculantum Mill), eix parents and nine hybrids wers
evaluated through growth enelysis. The nuinber of lesves, leat area Index {LAI} and
spocific leaf weight showed a steady increase over the stages, On the other hand,
o reduction was noticed from stage | (o stage IV for specific leaf area and loaf area

rEtio.
SLW thon thelr respective parents,

Relatively, little effort has been
directed towards selection on physio-
logical basis in most of the important
vegetable crops, variations in produc-
tivity may be related to leaf number,
- leaf area index, leaf area ratio etc.
This study was undertaken to evaluate
the relation of these factors to fruit
yield of certain inbreds and thair
hybrids in tomato (Lycopersicon esculentum
Mill.)

MATERIAL AND METHODS

The experiment was carried out
at the Department of Olericulture,
Faculty of Horticulture, Tamil Nadu
Agrl. University, Coimbatore during
1977-79. The experimental material
comprised of three genotypes viz.,
LE719, LE720 and LE 720 as female
parents, three genotypes viz,, LE 573,
Co 2 and IM 32 as male parents and
their resultant nine hybrids, The layout
of the experiment was randomissd

Most of the heterotic hybride, tended 1o have lower

LAl LAR, ELA znd

block design with two replications.
In each replication, five plants were
randomly sampled after 12 (stage l),
25 (stage 1), 50 (stage Ill) and 100
(stage 1V) days of sowing. MNumber
of leaves in each plant was counted
and the leaf area -was measured by
using leaf area meter (model LI 3C00,
Lambda Instruments Corporation Lin-
coln, Nebraska), Each plant was then
divided into roots, stems, leaves and
fruits and dried in an oven at 803C
¢or 48 hours, The formulae suygested
by Watson (1952) were followed in
the calculation of leal area index
(LAl), leaf srea ratio (LAR), specific
leaf area (SLA) and specific leaf weight
(SLW),

LAl = Leafarea X 14 14
LAR (em?/g) = LW
L
2 =
Lw
SLW (mg/cm?) = I

® Forme part of M, Sc, (Ag.) thesit of Mr, E Poleniappan tubmitted to the Tamil Nadu
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Where, _

14,14 =+ Number of plants per
square metre,

L = Leaf area per plant,

W = Total dry weight of the

plant and
LW = dry weight of the leaf

The fruit yield was recorded as g/plant.

. The statistical analysis of the data
was carried out as per the procedures
of Panse ‘and Sukhatme (1967),
Heterosis was worked out for the
last stage as tie percent deviation
of Fy over the best parent,

RESULTS }g.ND DISCUSSION

The mean sum of squares fo
leaf area index were significant ?T.
gll the four stages {or males, females,
hybrids and male Vs female Vs h7brid
interaction (Table 1). The variances
for leaf area ratio, specific leaf aea
and specific leaf weight were also
significant except for males and females
at stages | and [il, The mean per-
jormance of the pients and the
hybrids and the heterosis estimates
are furnished in Tables Il and !,

Leaf area index showed an inc ease
from stage | to stage IV. Hybrid-
involving IM 39 as male pa:ent are
corded higher leal &rca intices at
stace lil. The heterosis esiimate ranged
from —28 05 1o 1325 percent over
the best nateat. Four hybrids shoveed
heterosis cwver the best pareni ond
among them, the Fhybrids LE 729 X
Co 2 and Le 720 X Le 573 recorded
heterosis estimates (13.25 and 12 20
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per cent) of larger magnitude. There

‘was an increase in leaf number upto

stage 11l and thereafter decreased at
the final stage. However, hybrids
involving Co 2 as male parent recorded
increased leaf numbers at the final
stags also, The hybrid LE720 X LE
573 was the most .heterotic one for
jeaf number with heterosis of 17.38
17.36 per cent over the best parent.

Leaf area ratio values showed @
decrease from stage | to Stage IV, Of
tre 9 hybrids, the hybrids involving
M 39 as male parent recorded com-
paratively low LAR values. None of
the hybrids exceeded the best parent
for this character.

Srecific leaf area decreazed from
stage | to stage IV, while specific leaf
weight showed an increase over the
ctages. The heterosis estimates of
gLw indicated that all the diii values
were negative, With regard to SLA,
the hybrid LE 728 X IM 39 exhibited
hete-osis estimates of 23.31, 11.73
and 3 28 per cent over the best paren
Tre fruit vyield was higher in most
of ‘he hybrids as compared to the
resycctive  parents. The hybrids Le
719 X IM 39, LE 719 X LE 573 and LE
720 % 1M 9 were the most heterotic
among them with heterosis percentages
of 3608, 33.99 and 22.96 over the

best par nt.

The ro'e of growth indices 1o
serve as physiological cemponents of
y.eld was investigated by Bultery aud
Buzzeli (1972) and Donaldson and
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Blackman (1973). In the present study
the heterotic hybrids tended to have
a lower LAl than their respective
parents indicating that excessive leaf
area during the later stages of growth
may be detrimental to increased vyield
Such & result was reported in mung
bean (AVRDC, 1975), wherein, a nega-
tive relationship was exhibited between
LAl and yield. The hybrids manifesting
heterosis for yield invariably exhibited
a low leaf area ratio (LAR). This may
be due to a greater utilization of the
photosynthates for faster growth of
the tissues leading to increased re-
productive activities as postulated by
Humphries and Thorne (1964). Voldeng
and Blackman (1973) have also
reported that in Zeo mays, LAR of the
hybrids was generally less than those
of the inbreds and this is in confirmity
with the present findings. This view
was further amplified by Buttery and
Buzzell (1972), who have reported
that in plants with a LAR, the leaves
have a larger sink for their photosyn-
thetic products than do leaves in plants
with & high LAR.
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