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CHARACTER ASSOCIATION AND PATH ANALYSIS OF YIELD COMPONENT
TRAITS AND LATE LEAF SPOT DISEASE TRAITS IN GROUNDNUT

(ARACHIS HYPOGAEA  L.).

S.L. Sawargaonkar1, R.R. Giri and B.V. Hudge
Dept. of Agril. Botany, College of Agriculture,

Marathwada Agricultural University, Parbhani 431 402, India.

ABSTRACT
High estimates of PCV, GCV, heritability (broad sense) and genetic advance as percentage

of mean (GAM) were observed for late leaf spot disease severity, reducing sugar, kernel yield per
plant and pod yield per plant. It indicates the role of additive gene action and hence the usefulness
of phenotypic selection for bringing possible improvement.  Pod yield showed positive significant
association with days to 50 per cent flowering, days to maturity, kernel yield, test weight and oil
content. The path analysis revealed that high positive direct effect of kernel yield exerted on
pod yield as well as oil content, strong mature kernel, days to 50 per cent flowering, test weight,
days to maturity, and non reducing sugar through kernel yield. Therefore, it would be rewarding
to lay due emphasis on the selection of these characters for rapid improvement in pod yield.

Key words : Heritability, Coefficient of variation, Genetic advance, Arachis hypogaea

Late leaf spot caused by Phaeoisariopsis
personata L.  (Berk and Curt) is a major foliar
disease of groundnut world wide causing
reduction in pod and haulm yield of 25.33 and
53.03 per cent, respectively (Eswara Reddy and
Venkateswara Rao, 1999). The knowledge of
variability, nature of association and path analysis
of the resistance with yield and its attributes will
enable breeder to plan effect ive breeding
programme for its transfer in to existing popular
varieties.

The experimental material comparising of
twenty genotypes including four checks viz., JL-
24, TAG-24, LGN-1 and GPBD-4 were studied
in three replicate randomized block design during
Kharif 2006 at Oilseeds Research Station, Latur.
The observations were recorded on selected five
plants for twelve characters viz., days to 50 per
cent flowering, days to maturity, kernel yield per
plant, test weight, shelling percentage, oil content,
strong mature kernel, harvest index, late leaf spot
severity (1-9 scale of ICRISAT, Subramanyam et
al. 1982), non reducing sugar (amount of reducing
sugar subtracted from the amount of total sugar

(Dubois et al. 1956)), reducing sugar (Millar et
al. 1972) and pod yield per plant.

Genetic variability, heritability and genetic
advance as percentage of mean (GAM),
correlation and path analysis were estimated.
Heritability in broad sense were estimated Allard
(1960). The phenotypic and genotypic correlation
coefficients were estimated using the procedure
suggested by Falconer (1964). The direct and
indirect effects of the component characters on
pod yield according to Dewey and Lu (1959).

In the present study significant differences
were observed for all the characters. The estimates
of genetic parameter (Table 1) revealed that there
was closer correspondence between GCV and
PCV for all the characters except harvest index
indicating that all the characters had interacted
with the environment in some degree or the other.
High GCV and PCV values were observed for late
leaf spot severity (GCV = 77.25, PCV = 77.42),
reducing sugar (GCV = 34.78, PCV= 35.39),
kernel yield (GCV = 26.66, PCV = 28.75) and
pod yield per plant (GCV = 26.26, PCV = 27.80).
Conforming with the results of Vasanthi et al.

1Pigeonpea Breeding Dept. ICRISAT, Patancherru (A.P.) India
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(1998) and John et al. (2006) for late leaf spot
disease severity, Misra et al. (2000), for reducing
sugar and  Venkataravana et al. (2007) for kernel
yield and pod yield were in conformity with the
above findings. Moderate GCV and PCV values
were recorded for test weight (GCV = 17.96, PCV
= 20.13) followed by non reducing sugar (GCV
= 17.93, PCV = 18.27), and harvest index (GCV
= 12.81, PCV = 18.68). Hemanth Kumar (2004)
reported similar results for test weight and harvest
index. The coefficient of variation indicate the
magnitude of variability present in population,
hence selection may, therefore, be effective for
these characters. The high estimates heritability
in board sense was observed for late leaf spot
severity (99.0%), days to maturity (98.54%),
reducing sugar (96.62%), non reducing sugar
(96.36%), oil content (96.13%), pod yield per
plant (89.23%), kernel yield per plant (86.0%),
days to 50 per cent flowering (85.70%) and test
weight (79.63%).  High estimates of genetic
advance as per cent of mean   recorded for late
leaf spot severity (158.78%), reducing sugar
(70.44%), pod yield (51.10%), kernel yield
(50.93%), non reducing sugar (36.24%) and test
weight (33.02%). High heritability coupled with
high genetic advance as per cent of mean were
obtained for late leaf spot severity, reducing sugar,
pod yield, kernel yield, non reducing sugar and

test weight indicating the presence of additive
gene action suggesting the distinct possibility of
improving these traits through selections earlier
reported by Vasanthi et al. (1998) and John et al.
(2006) for late leaf spot severity, Chari (2005) for
non reducing sugar and Venkataravana et al.
(2007) for pod yield per plant, 100 kernel weight
and kernel yield per plant.

The genotypic correlation coefficients were
higher than the corresponding phenotypic
correlation coefficients suggesting strong inherent
association among the character studied  (Table
2). Pod yield exhibited positive significant
association with days to 50 per cent flowering,
days to maturity, kernel yield, test weight and oil
content. Similar kind of association reported by
Mathews et al. (2000) for days to 50 per cent
flowering, 100 kernel weight and kernel yield and
Makhan Lal et al. (2003) for days to maturity. On
the contrary, negative significant association of
pod yield with late leaf spot disease severity and
reducing sugar was reported by reported by Das
and Roy (1995).

The posit ive but non signif icant
association exhibited by pod yield with harvest
index, strong mature kernel, and non reducing
sugar earlier reported by Kumar et al. (1998) for
strong mature kernel. On contrary, negative non

Table 1 :   Parameters of genetic variability for yield and late leaf spot disease resistance in groundnut.

Parameters Range Mean Genotypic Phenotypic GCV PCV Heritability Genetic
variance variance (%) (%) (BS) (%) advance as

(δ2 g) (δ2 p) % of mean

Days  to    28.66-33.33 30.81 1.9553 2.2816 4.5375 4.9015 85.70 8.6536
50 % flowering
Days to maturity    100.66-119.66 111.08 34.7272 35.2430 5.3050 5.3443 98.54 10.8480
Kernel yield/    2.13-6.53 4.05 1.1678 1.3579 26.6622 28.7505 86.0 50.9345
plant (g)
Test weight (g)    22.0-41.33 30.66 30.3588 38.1246 17.9670 20.1343 79.63 33.028
Shelling (%)    45.15-68.15 58.77 21.8596 36.3345 7.9551 10.2561 60.16 12.7108
Oil content (%)    40.0-48.76 46.11 7.7816 8.0951 6.0487 6.1693 96.13 12.2166
Strong mature    75.68-89.51 84.34 12.4115 23.5945 4.1769 5.7590 52.60 6.2406
kernel (%)
Harvest index (%)    25.79-41.70 32.87 17.7451 37.7312 12.8128 18.6833 47.03 18.1008
Late leaf spot    0.44-69.99 37.38 833.39 837.63 77.2530 77.4261 99.0 158.785
disease severity (%)
Non reducing (    7.85-15.83 11.65 4.3654 4.5333 17.9313 18.2730 96.36 36.2477
sugar mg/g)
Reducing    0.717-2.433 1.602 0.310 0.321 34.7886 35.3923 96.62 70.4419
sugar (mg/g)
Pod yield / plant    4.66-10.40 6.89 3.2821 3.6781 26.2621 27.8016 89.23 51.1043
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significant association of pod yield with shelling
percentage was  reported by Moinuddin (1997).

The interrelationships was positive and
significant among   components of yield and late
leaf spot disease resistance characters like
reducing sugar with late leaf spot disease severity,
days to maturity with non reducing sugar, strong
mature kernel with days to maturity, oil content
with kernel yield and test weight, test weight with
kernel yield and kernel yield with days to maturity
and days to 50 per cent flowering. Similar kind of
interrelationships reported by Lakshmidevamma
et al. (2004) for days to 50 per cent flowering,
days to maturity, test weight and kernel yield.
Venkataramana (2001) for oil content with 100
kernel weight, strong mature kernel and kernel
yield.

Path analysis gives a more realist ic
relationship of characters and helps to identify
the effect ive components of pod yield in
groundnut.

A perusal of path coefficients (Table 3)
among the characters which showed significant
positive correlation with pod yield revealed that
kernel yield per plant exerted the highest positive
direct effect on pod yield earlier reported by
Lakshmidevamma et al. (2004), whereas shelling
percentage exerted high but negative direct effect
on pod yield.  It was also observed that the high
indirect effect exerted through kernel yield per

Plant on pod yield through days to 50 per
cent flowering, days to maturity, oil content, strong
mature kernel and test weight.  This is in
accordance with the f indings of
Lakshmidevamma et al. (2004). Late leaf spot
disease severity also exerted negative direct as
well as indirect effect through days to maturity,
kernel yield per plant, shelling per cent and oil
content on pod yield.

High GCV, h2 and GAM for late leaf spot
indicate additive gene action, which is amenable
for selection for late leaf spot resistance.  It is
evident that kernel yield per plant emerged as
major components of pod yield to emphasize

selection. Since, oil content, strong mature kernel, days to 50 per cent flowering, days to maturity
and non reducing sugar through kernel yield, these characters also be included in formulating the
selection criterion for improving pod yield in groundnut.
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