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SUMMARY

High estimates of PCV, GCV, heritability and genetic advance as per cent of mean were observed for late leaf spot disease
severity, reducing sugar, kernel yield per plant and pod yield per plant. It indicated the role of additive gene action and hence,
the usefulness of phenotypic selection for bringing improvement. Pod yield showed positive significant associations with
days to 50 per cent flowering, days to maturity, kernel yield, test weight and oil content, where as negative significant
associations with late leaf spot disease severity and reducing sugar indicated that they could be used as selection criteria for
developing high yielding late |eaf spot disease resistance varieties. The path analysisrevealed that high positive direct effect
of kernel yield exerted on pod yield aswell asindirect effect of oil content, strong mature kernel, daysto 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.
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G roundnut (Arachis hypogaea L.) isamajor oilseed
crop grown predominantly during rainy season. The
average productivity in rainy season is below one tonne
per hectare. Thisis mainly because the crop is subjected
to varieties of rainfall and is also damaged due to pests
and diseases. Among several diseases attacking
groundnut, late leaf spot caused by Phaeoisariopsis
personata resulting reduction in pod and haulm yield of
25.3 and 53.0 per cent, respectively (Eswara Reedy and
Venkateshwara Rao, 1999). The success of any crop
improvement programme essentially depends on the
genetic variahility present in the crop. Information on
phenotypic and genotypic interrelationship of pod yield
with its components characters and also among the
characters themselves would be very much useful to the
plant breeder in developing an appropriate breeding
strategy. But yieldisacomplex character andisinfluenced
by number of traits which in turn are interrelated. The
interdependence of these characters will influence pod
yield either directly or indirectly and as a result the
information obtained on the association of these traits
become unreliable. Therefore, path coefficient analysis
permits the separation of direct effects from indirect
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effects and gives more realistic relationship of the
charactersand help in effective selection. Therefore, the
study was undertaken to find out extent of variahility,
heritability genetic advance, correlation and path analysis
for varioustraitsin groundnut.

MATERIALS AND METHODS

The experimental material comprising of 20
genotypes including four checks viz., JL-24, TAG-24,
LGN-I and GPBD-4 were studied in three replicated
randomi zed block design during kharif 2006 at Oilseeds
Research Station, Latur. The observationswere recorded
on selected five plantsfor twelve charactersviz, daysto
50 per cent flowering, days to maturity, kernel yield per
plant, test weight, shelling percentage, oil content, strong
mature kernel, harvest index, | ate leaf spot severity (%),
non reducing sugar, reducing sugar and pod yield per plant.
The phenotypic and genotypic correlations were worked
out by following Falconer (1964) and path analysis as
suggested by Dewey and Lu (1959).

RESULTS AND DISCUSSION

The mean performance of an individual genotype
showed significant differencesfor all the characters(Table
1). The pod yield per plant ranged from 10.40 g (LGN-
125) t0 4.06 g (LGN-124). Maximum oil content (48.76%)
was recorded in genotype (LGN 126) while minimum
(40.00%) wasreported in LGN-105. Check TAG-24 was
found to be early among the all genotypes. The genotype
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Table1: Mean perfor mance of genotypesfor yield and late leaf spot disease resistance in groundnut

Sr. G Days Days ;ir(]jell T_eﬂ Shelling ol nswt;tounr?e I—_|arvest La;gtl)teaf re(’j\lu(zri]ng Reducing yll:)g(;/
enotypes to 50% to weight content index . sugar
No. flowering maturity plant © (%) (%) kernel (%) severity  sugar (Mg/g) plant
@) (%0) (%) (mg/g) (9

1. LGN-69 3066 11566 4.66 3066 5801 4800 8260 26.97 0.88 15.83 0.733 7.96
2. LGN-74 2866 11033 426 3166 6815 4550 8951 3800 61.88 11.83 1.500 6.26
3. LGN-75 3166 11400 446 3733 5759 4543 8747 2579 4044 9.55 2.383 7.73
4. LGN-80 3166 11566 453 3466 5956 4850 8394 3158 5055 11.91 2.200 7.60
5. LGN-105 3066 103.00 346 2200 6365 4000 8231 39.69 69.99 7.85 1.533 5.46
6. LGN-107 2966 101.00 333 2333 5830 4536 7891 3873 6433 12.55 1.917 5.73
7. LGN-111 2966 10433 400 4133 6057 4760 88.69 2620 46.77 11.83 2.350 6.63
8. LGN-115 29.33 11500 420 3133 5348 4680 89.02 4170 49.09 13.60 1.950 7.86
9. LGN-119 3266 11633 460 3400 4922 4863 8833 3097 0.66 9.80 0.967 9.33
10. LGN-121 3133 11966 333 2800 6238 4553 8200 318 4733 15.26 1.933 5.33
11. LGN-124 2966 109.66 259 26.00 6326 4063 8214 2933 68.10 10.85 2433 4.06
12. LGN-125 3166 11500 653 3500 6285 4853 8915 3336 0.66 12.83 0.933 1040
13. LGN-126 3333 11900 513 2933 5926 4876 87.09 29.39 0.77 13.73 1.117 8.66
14. LGN-127 3333 11566 6.00 36.00 59.98 4873 8949 3797 0.66 11.26 0.717 9.90
15. DH-52 3233 10766 400 2933 60.87 4713 7568 3241 0.88 11.61 1.617 6.53
16. R-8808 3066 11533 213 2733 4515 4086 8111 3431 68.10 10.38 1.500 4.73
17. GPBD-4(C) 31.33 11066 466 3066 5596 4870 8434 3442 044 12.41 1.200 8.33
18. JL-24(C) 2866 107.33 293 2333 5944 4490 8129 2655 66.33 10.41 2.217 4,93
19. TAG-24(G) 29.66 10066 2.60 2933 5567 4466 8293 2931 6511 8.41 1.700 4.66
20. LGN-1C) 2966 10566 3.60 2266 6203 4806 80.84 3886 43.66 9.07 1133 580

Mean 30.82 111.08 4.053 30.667 58.772 46.11 83345 32877 37.380 11.652 1.602  0.898

SE.+ 0.329 0.414 025 1608 2196 0323 1930 2581 1116 0.236 0.060 0.363

C.D.(P=0.05) 0.944 1187 0720 4606 6.288 0925 5527 7389 3.196 0.677 0.172  1.040

CV (%) 1853 0.6465 10.757 9.0871 6473 1214 3964 13597 5.173 3.517 6.509 9.123

LGN-105was highly susceptibletolate leaf spot (69.99%)
while LGN-125 and LGN-127 showed least leaf spot
severity (0.66%). The estimates of genetic parameter
(Table 2) revealed that there was closer correspondence
between GCV and PCV for all characters except harvest

index indicating that all the charactershad lessinteraction
with the environment. 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

Table 2 : Parametersof genetic variability for yield and late leaf spot in groundnut

Genotypic Phenotypic I Genetic

ﬁrc.). Parameters Range Mean varizar{f:)e vari frilcrc)e (?5;'0\)/ F(>§/:o\)/ H(%rg;;\?gz)ty advance as

6“9 (6°p) % of mean
1. Daysto 50 % flowering 28.66-33.33  30.81 1.9553 2.2816 45375 4.9015 85.70 8.6536
2. Daysto maturity 100.66-119.66 111.08 34.7272 352430 53050 5.3443 98.54 10.8480
3. Kernel yield/ plant () 2.13-6.53 4.05 1.1678 13579  26.6622 28.7505 86.0 50.9345
4.  Test weight (g) 22.0-41.33 30.66 30.3588  38.1246 17.9670 20.1343 79.63 33.028
5. Shelling (%) 45.15-68.15 5877 21.8596  36.3345  7.9551 10.2561 60.16 12.7108
6.  Qil content (%) 40.0-48.76 4611  7.7816 8.0951  6.0487 6.1693 96.13 12.2166
7. Strong mature kernel (%) 75.68-89.51  84.34 124115 235945 41769 5.7590 52.60 6.2406
8.  Harvest index (%) 2579-41.70 3287 177451  37.7312 12.8128 18.6833 47.03 18.1008
9. Lateleaf spot disease severity (%)  0.44-69.99  37.38  833.39 837.63  77.2530 77.4261 99.0 158.785
10.  Non reducing sugar (mg/g) 7.85-15.83 1165  4.3654 45333 179313 182730 96.36 36.2477
11.  Reducing sugar (mg/g) 0.717-2433  1.602 0310 0.321 34.7886 35.3923 96.62 70.4419
12.  Podyield/ plant 4.66-- 10.40 6.89 3.2821 3.6781  26.2621 27.8016 89.23 51.1043
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per plant (GCV = 26.26, PCV = 27.80) confirming the
results of John et al. (2006) for late leaf spot disease
severity, Misra et al. (2000) for reducing sugar and
Venkataravanaet al. (2007) for kernel yield and pod yield.

The coefficient of variation indicate the magnitude
of variability present in population, hence selection may,
therefore, be effectivefor these characters. High estimate
of heritability was observed for late leaf spot severity
(99.0%) fol lowed by daysto 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 were 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,
podyield, kernel yield, non reducing sugar and test weight
indicating the presence of additive gene action suggesting

VARIABILITY, HERITABILITY GENETIC ADVANCE, CORRELATION & PATH ANALY SIS FOR VARIOUS TRAITS IN GROUNDNUT

the distinct possibility of improving these traits through
selections. Similar findingswerereported earlier by 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 correl ation coefficients were higher
than the corresponding phenotypic correl ation coefficients
suggesting strong i nherent association among the character
studied (Table 3). Pod yield exhibited positive significant
associations with daysto 50 per cent flowering, daysto
maturity, kernel yield, test weight and oil content. Similar
kind of associations were reported by Mathews et al.
(2000) for daysto 50 per cent flowering, 100 kernel weight
and kernel yield. But in the present investigation, the
negative significant association of pod yield with lateleaf
spot disease severity and reducing sugar was observed
confirming the earlier findings of Dasand Roy (1995).The
positive but non significant association exhibited by pod
yield with harvest index, strong mature kernel, and non
reducing sugar.

ic correlation coefficients between pod yield and late |eaf

groundnut
Sr. ch Daysto P;gr&e/l T.St Shelling ol rit;tounrge I-_Iarveﬂ Laézcl)?af re(I:i\lu(::ri]ng Reducin Pod yield/
No. aracters maturity  plant W? ght (%) Coi,“e”‘ kernel |n(()j X severity  sugar g sugar plant (g)
@ @ ) ) O ey (mgg M99
1. Daysto50 % G 0594* 0.639* 0388 -0.197 0458 0.181 -0.186 -0.774** 0.068 -0.493* 0.705**
flowering P 0544** 0.530** 0.332* -0.166 0.388* 0.149 -0.053 -0.713** 0.075 -0.43** 0.591**
2. Daysto maturity G 0483* 0.352 -0250 0.348 0464* -0.160 -0.488* 0.524* -0.298 0.557*
P 0.446* 0.301* -0.187 0.336* 0.341* -0.094 -0.484** 0.518** -0.285* 0.518*
3. Kernel yield/ plant G 0.610* 0.163 0.763** 0.746 0.071 -0.805** 0.321 -0.569* 0.971**
(9) P 0.588** 0.288* 0.707** 0.460** 0.045 -0.740** 0.283* -0.51** 0.915**
4. Test weight (g) G -0.179 0589 0.786 -0.377 -0530 0169 -0.077 0.668*
P -0.048 0.523** 0.458** -0.247 -0.466** 0.141 -0.065 0.595**
5. Shelling (%) G 0.010 0016 0126  0.092 0126 0125 -0.104
P 0.0312 0.033 0.047 0.070 0.079 0.104 -0.056
6. Qil content (%) G 0.426 -0.108 -0.757** 0.423 -0435 0.782**
P 0.303* -0.098 -0.738** 0.393** -0.43** 0.729**
7. Strong mature G 0.019 -0.283 0.075 -0.219 0.781
kernel (%) P 0.013 -0.213 0.055 -0.141  0.451*
8. Harvestindex (%) G 0209 -0.190 -0.316 0.070
P 0.109 -0110 -0.2112 0,0193
9. Lateleaf spot G -0.348 0.698** -0.84**
severity (%) P -0.344* 0.680** -0.79**
10. Non reducing G -0.116 0.281
sugar (mg/qg) P -0.083 0.261*
11. Reducing sugar G -0.598*
(mg/g) P -0.55**

* and ** indicates significant of values at P=0.05 and 0.01, respectively
G = Genotypic correlation coefficient, P = Phenotypic correlation coefficient
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al. (2004). Late leaf spot. disease severity also exerted
negative direct aswell as indirect effect through days to
maturity, kernel yield per plant, shelling per cent and oil
content on pod yield. High GCV, h? and GA for late |eaf
spot indicate additive gene action, which isamenablefor
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 the characters
viz., oil content, strong mature kernel, daysto 50 per cent
flowering, daysto maturity and non reducing sugar through
kernel yield arealso included informulating the selection
criterion for improving pod yield in groundnut.
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