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Growth Analysis for Biological Yield, Harvest Index and
Fruit Yield in Tomato (Lycopersicon esculentum Mill.) *

E. PALANIAPPAN. C. R, MUTHUKRISHNAN and |. IRULAPPAN1

A growth analysis study in tomato was carried out with three female parents,
three male parents and their nine hybrids. The observations recorded were, biological
yield, economic yield, harvest index and fruit yisld. All the hybrids involving IM 33
as the male parent recorded higher biological yields. Increased economic yield, har-
vest index and fruit yield were observed in the hybrids, LE 719 X LE 573 was the
most outstanding hybrid with higher harvest index, economic yield and fruit yield.
LE 7i8, LE573 and IM 39 were identified as Potential parentsfor heterosis breeding
in tomato based on harvest index and economic yieid,

Breeding for higher yield neces-
sitates the identification of its physio-
logical components causing varietal
differences in economic yield. The
term biological yield was proposed
by Nichiporovich (1960) to represent
the total dry matter accumulation of
a plant system. Similarly, economic
yield has been used to refer to the
volume or weight of those plant organs
that comprise the product of economic
value. The proportion of biological
yield represented by economic yield
has been called the coefficient of
effectiveness (Nichiporovich, 19860) or
the migration coefficient (Tsunoda,
1959) or the harvest index (Donald,
1962). The low grain yield potential
of legumes was traced by Jain (1975)
to a poor harvest index, a characteristic
now attributed widely to genetic
control in several crop plants. Nijhawan

and Chandra (1977) made it clear that
harvest index appeared to be an inde-
pendent variable in mungbean parents
and also appears to be independenty
governed genetically. The importance
of harvest index in determining the
vielding capaeity and its efficiency in
selection for yield have been proved
by several researchers (Sims, 1963;
Canneil, 1968; Chandier, 1969; Syme,
1970; Rosielle and Fray, 1975). In-
formation on these lines are not avai-

lable in tomato and as such, the present-

paper reports the results of an inves-
tigation conducted to findout the
relationship of economic vyield, bio-
logica! vield and harvest index with
fruit vyield.

MATERIAL AND METHODS

The present study on tomato
(Lycopersicon  esculentum Mill.) was
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carried out at the Department of
Olericulture Faculty of Horticulture,
Tamil Nadu Agricultural Universityr
Coimbatore during 1977—1979. The
experimental materjal comprised of
three genotypes viz., LE 718, LE 720
and LE 729 as female parents, three
genotypes, viz., LE 573, Co.2 and IM
3% as male parents and their resultant
nine hykrice. The layout of the experi-
] randomised block design
WO replications. The total dry
matter produced by each plant was

m eC by 14.14 (i. e. number of
p p '# of ground area) to get the

iological yield and it was expressed

). All the ripe
ch plant were
Cul Into pieces, partia Y sun dried
énd then Oven dried at 80°C for 48
hours. The dry fruit weight was then
multiplied by 14.14 to get economic
yield (Donald, 1962} and it was ex-
pressed in g/M2 of jand area. Harvest
index is the ratio between economic
yield and biclogica! vis!d expressed
in percentage (Donaid 1962). Heterosis
was calcuted as PEr cent increase of
Fi over the mid, higher and best
parents.

fruits harvested from

RESULTS AND Discussion

The mean squares were significant
for biological yield, economic yield,
harvest index and fruit yield (Table I).

The mean performance of the *

Parents and hybrids and the heterosis

562

[Vol, 68 No, @

estimates are furnished in Tables !
and |l] respectively,

The range of biological yield
among the parents was from 1185.1¢
(LE 729) ¢to 1643.40 (co 2) g/m2
Out of the nine hybrids, the three
hybrids involving 1M 39 as male paren

recorded higher biologicaj yields
This s apparent from the highe;

heterosis estimates of 16.39, 13.92 ang
€ 23 per cent over the best parent as
recorded by LE 720 X IM 39, LE 719 x
IM 39 and LE 729 % IM 39 respectively
The other hybrids to exhibit heterosje
over the best Parent were LE 720 X
LE 573 (9.48 per cent) and LE 729 x
LE 673 (3.07 per cent).

Economic yield

The economic Yield showed a range
from 375.89 to 646.96 9/M?2 amogn
the parents and 447, 49 to 756.62g/M2
among the hybrids. Nine hybrids over
the mid parent, 5 hybrids over the
higher parent and 2 hybrids over the
best parent showed heterosis, The
hybrids LE 719 X LE 573 and LE
719 X IM 39 exhibited heterosis over
the best parent.

Harvest index

The highest harvest index of 45,15
per cent was recorded by the female
parent, LE 719 and the male parent
Co 2 showed the lowest harvest index
of 26.60 per cent. The harvest index
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varied from 28.84 to 50.84 per cent
among the nine hybrids, The heterosis
estimates ranged from -5.75 to 27.66
per cent over the mid parent, -15 14 to
23.18 per cent over the higher parent
and -36.14 to 12.59 per cent over the
best parent. The hybrids
heterosis over the best parent for this
trait were LE 719 x LE 573 and LE
729 X Co 2

t yield
male p sred
highest fruit g
while the
rents to
820.50 g per plant. yield
varied from 763.30 to 1147 per
plent among the nine hyb The
outstanding hybirds to record highe,

fruit yields were, LE 719 x IM 39
(1147.51 g per plant), LE 719 X LE
573 (1129.86 g per plant) and LE 720
X IM 39 (1036.87 g per plant). The
most heterotic hybrids were LE 719«
IM 39 and LE 719 X LE 573 with
3608 and 33.99 per cent heterosis
over the best parent.

Donald (1962) and Wallace 2n¢d
Munger (1966) in beans showed thay
the genetic improvement of economic
yield was the result of a higher per.
Centage of biological vyield being
Partitioned into the plant organs cons-
tituting economic yield. In tomato,
the ecomomic product is the fruit and
in the present investigatien, higher
economic yields were recerded in the
Parents, LE 719 and LE 873 and in

GROWTH ANALYSIS FOR YIELD AND HARVE:
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E719 X IM39 andLE
These two hybrids were

hybrid LE 719 X
ented a high X medium
it was a high X high

which has resulted in the

9 X 573 The harvest
he fruit yield to the bio-

; . termination
of biological vield is a necessar

> S vof
in the derivation of har :x. Of
the nine hybrids, h in-

50.84 per cent was e hibited

Al E 710 oy
d LE 719 X LE

of this

possible information that

ing hybrid is related to a high

index and economic yield not
necsssarily to biological yield. A
similar report of Syme (1970) also

revealed no relationship between har-

vest index and biological vyield in
winter wheat and this lends support
to the findings of the current investi-

gation. A strong relationship for fruit
yield with harvest index and econmic
yield indicated that high yielding geno-
types were more efficient in utiliz-
ing the dry matter for fruit production.

Consequently, selection for one attri-

bute, fer example harvest index may
involve counter selection for another

[}




Res
AN

Mar

Fert
(Ko

Ger

No

Inf
of

PALANIAPPAN et al

such as economic yield. The harvest
index and economic yield. Thus
offer promise in predicting the yield-
ing ability of the tomato hybrids,

The senior author thanks the
Tamil Nadu Agricultural University for
according permission to publish this
article as a part of his M. Sc. (Ag.)
thesis. The help of Indian Council of
Agricultural Research, New Delhi for
awarding the Junior Fellowship during
this investigation was also gratefully
acknowledged.
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GROWTH ANALYSIS FOR YIELD AND HARVEST INTEX IN TOMATO

TABLE | Analysis of variance in tomato

sum of Biological Economic Harvest Fruit
:gﬁaarr‘es due to yield yield index yield
Males 18795.0400% % 20070.1195%% 104.7845%% 8932,3679%%
Females 23412,1400%% 39340.8415%% 165,6110%% 13791.3295% %
Hybrids 92641,2100%% 16852,6677%% 96.2956 %% 37399.9250* %
Male Vs Female
Vs Hybrid 330281.4800%#% 59293.1680%* 21,9240%% 114596.6981%%

*# Sjgnificant at 1 per cent level
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TABLE 11 Mean performance of Parents and hybrids in temato

sucl Parents} Biological Economic Harvest Fruit
R¢ sU Hybrids yield g/m?2 yield g/m? index yield
ind (per cent) per plant (g)
A offe R e LA '
M ing '
LE 719 1390.76 627.78 45,15 820,50
LE 720 1346.24 375.89 27.91 654,42
fe “Tal
Ay LE 729 1185.10 394.94 33.33 737.72
: a; LE 719 X LE 573 1425 76 724,70 50.84 1129,86
L
Al LE 720 X LE 573 1842,92 639.91 34,73 888.45
. a}i LE 729 X LE 573 i735.03 606.99 35,00 866.89
1{
t
al LE719 X Co 2 134274 615,03 45,81 959,52
In LE720 x Co 2 1649.07 567.18 34.38 848.21
of
¢ LE 729 X co 2 16551.89 447.49 28.84 815.61
LE 719 X |M 39 1917.78 756.62 39.46 1147.51 a8
LE 720 x 1M 39 195928 641,70 32.75 1036.87
LE 729 x IM 39 1788.22 604,58 33.81 783.3¢ ? J
LE 573 1581.43 646,96 40.92 815,60
Co 2 1643.40 447.52 26,60 716,19 L
tM 39 1489.61 530.76 35,63 843,27 ‘
CD at 5 per cent 1 r
for parents 54.28 21.23 0.91 38,27 ‘
i

CD at 5 per cent {
for hybrids 44,32 17.33 0.74 31.10 g
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