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ASSOCIATION AMONG YIELD COMPONENTS IN TOMATO

NARENDRA KUMAR and M.C. ARYA

Defence Agricultural Research Loboratory
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ABSTRACT

The present study was undertaken on 34 genotypes of tomato (Lycopersicon exculenfum
Mill) te furnish the information of the nature of association among different yield attributes and their
direct and indirect contribution towards yield, The coefficient of variation was high for plant height,
number of fruits-per plant and yield per plant in 34 nccessions of tomato, Number of fruits perplant
showed high heritability. There was a positive and significant association between yield per plant and
number of [ruits per plant, Path co-efficient analysis revealed that the direct effects via number of
primary branches per plant, number of fruit clusters per plant and number of fruits per plant were
positive but for number of primary branches per plant was of low magnitude. Hence it-would be
worth laying stress of number of fruit clusters per plant and number of fruits per plant while

formulating selection programme in tomaoto,

KEY WORDS : Tomato, Yield Components

Fruit yield is a complex trait and is the sum
total of a number of components, Therefore,
improvement in components may be an effective
way to improve yield, The relative contribution of
different characters fowards yield must be
estimated. Information on the genotypic. and
phenotypic associations among various -yield
attributes and their direct and indirect effect on
yield in tomato (Lycopersicon esculentwm Mill)
with particular reference (o hilly conditions are
very few. Hence, a study was conducted to gain a
better understanding of nature of association
between yield and yield contributing characters in
tomato using the techniques of coreglation as well
as path analysis. '

MATERIALS AND METHODS

An experiment was conducted with 34
indigenous and exotic genotypes of tomato at the
Defence Agricultural Research Laboratory field
station, Pithoragarh with three replications in the
kharif season of 1985-86. Each entry was sown in a
plot of 3 rows, each 3 m long. The plant 10 plant
and row to row distance was 50 cms. On 10 random
plants, data were collected on individual plant basis
for plant height, primary branches per plant,
number of fruit clusters per plant, number of fruits

per cluster, number of fruits per plant, number of
fruits per kilogram and yield per plant. The
genotypic and phenotypic correlations were
calculated, Path coefficient were calculated as
suggested by Dewey and Lu (1959).

RESULTS AND DISCUSSION

There was a wide range of genetic variability
for warious morphological and quantitative

" attributes (Table 1). The coefficient of variation

was high at genotypic and phenotypic levels for
plant height, number of fruits per plant, number of
fruit clusters per plant, and yield per plant, but
number"of primary branches and’number of fruits
per cluster had Jow coefficient of variability at both
genotypic and phenotypic levels, Hentability was
high for number of fruits per plant as suggested by

' Sihgh ef al. (1974), Johnson and Hernandez (1980)

and Khalil er al. (1986).

Result on comelation coefficient at the
phenotypic and genotypic levels, are presented in
Table 2. A perusal of the data indicates that in
general the estimates of genotypic correlation
coefficient were slightly higher than the
corresponding phenotypic level. This suggests that
inspite of being strong inherent association between

“the character pairs their expression is reduced


https://doi.org/10.29321/MAJ.10.A01258

Association Among Yield Components in Tomato 537

Tuhle 1. . Estimates of genetle variabllity parameter in tomato

- Plantheight  Primary ffu::::f: No, of fruit No. of fruits Mo, of fruits F:r"p{;:‘td

_ '“'I““'ﬂ (em) branches plant percluster  per plant parkg ()
Mean 57.14 6.86 12.03 2.55 31.54 19.83 1.45
Range : . . ..

Minimum 43.80 5.06 7.00 2.00 2100 10.14 0.82

Maximum 86.40 8.4 16.00 3.43 42,67 48,67 2.08
Variance : ' . eow

Genotypic 5775 027 3.08 0.07 22.08 29,17 0.05

Phenotypic 147.96 1,51 5.68 0.13 24,15 88.43 0.40
Coefficient of Variation ; , .

Genotypic 101.06 4.06 25.60 2.82 70,01 13.55 18.57

Phenotypic 258,91 2260 7219 518 . . 7653 23.59 52.52
Heritability (%) 39.03 1799 3547 54,57 91.48 3298 1250
Genetic Advance 978 1.79 2,16 03 0.26 6.39 016
Genetic Advance as % of mean © 17,12 26.00 17,95 1529 2935 2R 11.03

under the environmental influenice, Number of  ef al (1983), Gonzalez (1985) and Raijadhav ef al
fruits per plant seemed to be most important  (1986).

character, as its correlation coefficient is high in
compatison to other correlation coefficient. These
results clarify that an increase in number of fruits
per plant may consideraly increase the yield of the
plant. This character therefore, will, form a sound
basis for selection as has been suggested by Prasad
and Prasad (1977), Murtazor and Ivanova (1979),
Singh and Singh (1980), Bamidela (1981), Rattan

The correlation coefficients inter se were also
important. A positive significant correlation was
recorded amongst number of primary branches with
number of fruit clusters per plant with number of
“fruits per plant and number of fruits per kilogram.
The negative significant association between
number of fruits per plant and number of fruits per
kg indicated that the maximum utilisation of

Tahle 2. Genotypic .nud phenotypic correlations bm;un the plant characters in tomato

Chasacter f‘ri.mmyhrm ches No. of fruits No.of fruit per  No. of fruits per No. of fruits per  Fruit yield per

clusters per plant closter plant kg plunt

Plant height

[ 0.070 ' 0.071 0.107 0108 0,033 0119

G 0302 . 0203 0,199 0211 0.105 0.227
Primary branches

P 0.085 0036 - 0014 0.013 0021

G <0437 0187 0.016 -0.100 0.259
MNa: of fruit cluster per plant

F ' LH R 0.315 0238 0110

G 0.133 0.595%+ 0.382+ 0.221
No. of fruits per cluster .

P- 0.268 0.109 (245

G 0.402¢* 0.146 DAtder
No. of fruits per plaol

P 07484 = Q416="

G 0R1 0420~
No. of fruits per kilogram

P -1 1Ly

G A4 272

e v Soomificant ot 5% and 1% Jevels of probability, respectively; P = Phenotypic cormelation; G = Genotypie correlution,
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Table 3. Path cocfTicient analysis showing the direct and indirect effect of chnrar:li:rs

Marendra Kumar ond  Arya

. Primary . i . . Genotypic
o P g Nt Mool Mol Mot il
plant P PP pe ETEM - with fruit

Plant height 0047 -0.098 s -0.028 0.463 -0.176 0.227
Primary branches per plant 0.014 0.324 -0.24% -0.027 0.014 0,181 0:259
;;fr frikeclmbsr per 0.011 0.142 0.5567 -0.019 1.300 -0.644 0221
Mo. of fruits per cluster 0,011 0.060) -0.075 0,144 0.879 -0.247 D414
MNao. of fruits per plant 0010 0.002 0.338 0,058 2185 -1.365 0.429
No. of fruits per kilogram -0.005 -0.035 -0.216 -0.021 1.771 -1.684 -0.222

Residunal component = 0,002

nutrient is for the formation of number of fruits per
plant and caused the above association. These
results are in confirmity with the findings of
Griffing (1954, Nandpuri ef al. (1973), Stefanova
and Steva (1979) and Alvarez and Torres (1985).

Data on the total genotypic correlation with
seed yield as well as the direct and indirect effects
of different attributes are given in Table 3. Out of
six variables studied, only the number of fruits per
plant had high direct effect on yield. The residual
coefficient of determination was (0.002. The number
of fruits per plant had a high positive direct effect,
but its indirect effect through number of fruits per
kilogram was negative. The indirect effect of the
number of fruits per plant through other factors was
negligible. The number of fruits per cluster showed
a positive genetic correlation with fruit yield, but
the partitioning of the comelation coefficient
indicated that its direct effect was negative, but the
indirect effect through the number of fruits per

- plant was higher and positive. Thercfore, the over
all correlation between the number of fruits per
cluster and fruit yield become positive. Plant
height had only little direct effect, but its major
contribution was through the number of fruits per
plant and number of fruit clusters per plant,
Similarly the primary branches per plant, number of
fruit clusters per plant and number of fruits per
cluster had very little direct-effect but their indirect
effect, through the number of fruits per plant was
quite pronounced. Similar  results were also
reported by Srivastava and Sachan (1973),
Nandpuri et al. (1977), Gorbatenko and Gorbatenko
(1985) and Patil (1985)

In tomato, there may be one direct yield
component viz,, the number of fruits per plant. The
number of fruits per plant in twrn depends on (wo

components viz, primary branches per plant and
number of fruit clusters per plant. The remaining
attributes would obviously affect yield through
these primary components. Path analysis showed
that in this population the major yield contributing
character was the number of fruits per plant. The
direct contribution of number of fruits per kilogram
was negligible, but it contributed indirectly through
number of fruits per plant. This is expected on the
basis of biological deduction, since the number of
fruits per plant is always negatively associated with
stze of the fruit. Plant height and the number of
primary branches accounted for the total nimber of
clusters which bear fruits as well as leaves. These
leaves in turn provide energy for the growth and
development of the plant. Number of fruits per
cluster exerted negative indirect effects through
size of the fruit. Such negative indirect effects may
result because of number of fruits cluster per plant
and number of fruits per cluster indirectly facilitate
more number of fruits production and thereby
reduction in the size of fruit.
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TRANSPIRATION REGULATION IN SOME LEGUME CROPS UNDER
DIFFERENT FERTILITY LEVELS IN SEMIARID FARMING
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ADSTRACT

To develop a mathematical model which can be vsed for prediction, one needs to have an
assess of all varishle pertnining fo that system funttion. For water relation studies and to develop
medels, parameters like flow, leaf temperature, relative humidity, light intensity, difTusive resistance
50 dlso water/osmotic potential of leal and soil, total trenspiring area, their dynamics ane
prerequisites. However, during the present study, due to the lack of compatible apparatus 1o suit
other measurements, no record could be made an a few parmmeters. And thus, a complete prediction
eruations could not be developed. Despite this fact, this investigation identificd that flow and
resistance have commendable relationship with transpiration than quantum and leaf temperature,
changes in fertility levels bring non significant changes (sensu lofo) intmnspiration regulation,

mothbean by exhibiting random varishility indicates o

complex mechanism involved in nis

transpiration regulation, warranting a detailed investigation,

EEY WORDS @
Maothbean

Leaves are most directly exposed lo variation
in light, temperature and moisture deficit in
aunosphere and hence indicative of the evolution of
adaptation o environment (Larcher, 1983; Sen and
Lekhak, 1984). The crops cultivated in arid and

Transpiration, Fertility Levels, Moonghean, Clusierbean,

semiarid regions are confronted 1o maintain 2
favourable balance between absorption  and
transpiration  under the adverse conditions of
environment, The hot-and  dry  atmosphere
demands excessive transpiration , while deficien



