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ABSTRACT 

Character association studies among various vegetative and 
reproductive trains in groundnut (Arachis hypogaea L.) are im- 
portant, because of the subterranean nature of pod develop- 
ment. Ninety-seven advanced generation selections derived 
from intersubspecific and intrasubspecific crosses were grown 
under high and low fertility environments for two years at 
ICRISAT to study the association among sixteen vegetative and 
reproductive traits. Only weight per mature seed with most of 
the vegetative traits and mature pods per plant, mature pod 
weight, mature seed per plant, and mature seed weight with 
height of the main axis and nodes with pegs showed significant 
positive association. Reproductive traits were significantly and 
positively associated among themselves. Correlation and path 
coefficient analyses further revealed that selection for in- 
creased mature seed yield per plant would be possible by 
selecting the component characters such as mature pods per 
plant, mature pod weight, and mature seeds per plant indi- 
vidually or in combination. 

Key Words: Groundnut, Arachis hypogaea, correlations, 
Path coefficient. 

Association among morphological and reproductive 
traits including pod yield in peanut (Arachis hypogaea 
L.) are of special interest because of the subterranean 
nature of pod development. Morphological traits are 
often highly heritable and if directly associated with pod 
yield, would help to accelerate the selection of high 
yielding plants in segregating populations before har- 
vest. Character association studies in peanut are, in 
general, based on observations from a limited number 
of genotypedsegregating populations grown in one sea- 
son (1,3,5,8,9,10,13,14), and as such may not be of 
much practical significance to applied breeding pro- 
grams. It is therefore essential to grow a large number 
of genotypesheeding lines over seasons to get mean- 
ingful results. Such studies on character association in 
peanut are very limited (6,7,12), and further, no at- 
tempt has been made to introduce fertility levels while 
testing genotypes over seasons. Studies of this nature 
would be of greater significance to breeders in formulat- 
ing appropriate selection procedures. 

Ninety-seven bulk selections from intersubspecific 
and intrasubspecific crosses in F5 and F7 generations 
were grown under high and low fertility environments 
over two years. Various vegetative and reproductive 
traits were measured to study correlations and path 
coefficients. 
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Materials and Methods 
The parentage of the ninety-seven bulk selections derived from 

twenty-five intersubspecific and fifty-two intrasubspecific crosses are 
detailed in Table 1. These selections were derived from crosses in- 
volving sixty-nine different cultivars. Of these, fourty-eight belong to 
A. fastigiata. viz., Ah 65, Ah 8254, Argentine, Chico, Comet, Dh 3- 
20, FSB7-2, Faizpur 1-5, Goldin-1, Gangapuri, HG 1, J 11, JH 89, JH 
171, Manfiedi, MGS 7, MGS 9, NC Ac 400, NC Ac 2608 NC Ac 2945, 
NC Ac 475, NC Ac 580, NC Ac 2741, NC Ac 980, NC Ac 529, NC Ac 
741, NC Ac 17142, NG 268, OG-69-6-1, OG-1-13-3, Pol. 2, Sm 5, 
Spancross, TG 3, TG 7, TG 14, TMV 2, TMV 7, Tifspan, Var. 2-2, 

99-5 and 148-7-4-3-12-B and the remaining twenty-one to A. 
hypogaea. viz., Ah 2105, CA 207-3, G 37, JH 62, M 13, MK 374, NC 
Ac 962, NC Ac 2158, NC Ac 2698, NC Ac 2750, NC Ac 2821, NC Ac 
2938, NC Ac 2944, NC Ac 2945, NC 2, NC 17, RS 138, Robut 33-1, 
TMV 4, TG 18 and USA 20. These crosses were advanced by bulk 
pedigree method in early generation. No individual plant selections 
were made at any stage. However, selection for growth habit and 
other pod and seed traits was done and the selected bulks were 
evaluated. 

Eighty-six of these bulks belonged to the Spanish type (A. hypogaea 
subsp. fastigiata. var. vulgaris) and the remaining 11 to the Virginia 
type (A. hypogaea subsp. hypogaea var. hypogaea). These Fs and F7 
selections were grown in a randomized complete block design with 
two replications in an alfisol (Udic Rhodustalfs) in two row plots, 9 
meters in length, with 75 cm ridge x 10 cm intra ridge spacing under 
high and low fertility environments during the 1979 and 1980 rainy 
seasons at ICRISAT. The high fertility trail was grown under irrigated 
conditions with complete protection against pests, and single super- 
phosphate was applied at 26.4 kg Pha. The low fertility trial was 
grown under rain-fed conditions without any protection against pests, 
and single superphosphate was applied at 8.8 kg Pha. A separate ran- 
domization was done for both the fertility regimes. 

Data on the following vegetative and reproductive traits were re- 
corded on ten plants per plot. 

1. Height of the main stem axis (n) in cm (HMA) 
2. Length of cotyledonary laterals in cm (LCL) 
3. Number of (n+ 1) primary branches (NOPRI) 
4. Number of (n+2) secondary branches (NOSEC) 
5. Total number of nodes (TOTNOD) 
6. Number of nodes with pegs (PEGNOD) 
7. Total number of pegs (TOTPEG) 
8. Pegs per node (PEGINOD) 
9. Total number of pods (TOTPOD) 

Var. 2-5, Var. 47-16, VA 72 R, X9-2-B-25-B, X14-4-B-19-B, 55-437, 

10. Pods per peg (PODIPEG) 
11. Mature pod per plant (MATPODIPL) 
12. Mature pod weight per plant (MATPODWTIPL) 
13. Mature seed per plant (MATSDIPL) 
14. Mature seed per pod (MATSDIPOD) 
15. Mature seed weight per plant (MATSDWTIPL) 
16. Weight per mature seed (WTIMATSD) 
Plot means were used to estimate correlations between characters. 

The phenotypic correlations were further partitioned into direct and 
indirect effects on seed yield by path coefficient analysis following 
Dewey and Lu (4). 

Results and. Discussion 

Highly significant genotypic differences and genotype 
x year interactions were observed for all the characters 
except for MATSD/POD (Table 2). Nine of the sixteen 
characters showed significant fertility x year interactions 
both years. While ten traits showed significant genotype 
x fertility interactions in the first year, only four charac- 
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VA 1 2  R x Comet 
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VA 1 2  R x Comet 

C 37 x MK 374 

FS 138 x Ah 2105 

RS 138 x Ah 2105 

Robut 33-1 x NC Ac 2698 

Robut 33-1 x NC Ac 2698 

Robut 33-1 x NC Ac 2821 
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TC 1 x NC Ac 2750 

TC 1 x NC Ac 2750 

BS - Bulk selections 

ters showed significant genotype x fertility interaction in 
the second year. 

Estimates of phenotypic correlation coefficients for 
various vegetative and reproductive traits, HMA, LCL, 

NOPRI, NOSEC, TOTNOD and PEGNOD, were posi- 
tively associated (P = 0.01) among themselves except 
HMA with NOSEC. (Table 3). However, the vegetative 
traits, HMA and PEGNOD were significantly positively 
associated with MATSDWTIPL. It is interesting to note 
that all these vegetative traits were positively (P = 0.01) 
associated with WTIMATDS. Sandhu and Khera (ll), 
Balaiah et al. (2), and Yadava et al. (15) also observed 
positive association between number of secondaries, 
total nodes and peg nodes with length of cotyledonary 
laterals and number of primaries. 

Some workers (2,6,7,9,11) have reported positive cor- 
relations between pod yield and number and length of 
primary and secondary branches and height of the main 
axis. While in this study most of the vegetative traits 
were positively associated with WT/MATS D, whereas 
only PEGNOD, TOTPEG and PEWNOD were found 
positively associated with MATPOD/PL, MATPODWT/ 
PL and MATSD/PL. Associations between vegetative 
and reproductive traits for most of the other combina- 
tions were either nonsignificant or low in magnitude 
and in general inconsistent over environment. Thus, in- 
dicating that none of thein could be used reliably as an 
indicator of the productivity of the genotypes. It is also 
obvious that the results of character association studies 
based on one season's data should be interpreted cau- 
tiously. 

Reproductive traits, in general, were significantly 
positively associated (P = 0.01) among themselves. 
Selection for increase in any of these traits, particularly, 
MATPOD/PL, MATPODWT/PL, MATSD/PL, 
MATSD/POD, and MATSDWT/PL would result in a 
corresponding increase in the other characters. Similar 
results have been reported earlier (1,3,6,7,11,13,14). 

It was interesting to observe that while WT/MATSD 
showed a significant, positive association with all the 
vegetative traits, only two of the reproductive traits 
were significant. Such significant but low positive corre- 
lation between WT/MATSD and MATSD/POD and 
MATSDWT/PL revealed that selection for increased 
seed size and higher yield would be possible in seg- 
regating populations. Coffelt and Hammons (3) also re- 
ported significant but low positive correlations between 
seed yield, 100 seed weight, and seeddpod. 

Path coefficient analyses were used to determine the 
direct and indirect effects of those characters that 
showed significant positive correlations with 
MATSDWTiPL (Table 4). MATSD/PL had a higher de- 
gree of direct effect (0.88) on MATSDWT/PL. The indi- 
rect effects of other characters were negligible except 
for MATPODWT/PL. The direct effect of MAT- 
PODWT/PL was low (0.25) compared to the indirect ef- 
fect of this character via MATSD/PL (0.69). Similarly 
MATPOD/PL showed an extremely low direct effect 
(0.03), whereas, a high indirect effect via MATSD/PL 
and a lower but significant effect via MATPODWT/PL 
was observed. Earlier studies using path coefficient 
analyses indicated that number and length of secondary 
branches and mature pod were the most important 
characters contributing direct effects on pod yield (8,9). 

From the correlations, it was clear that MATPOD, 
MATPODWT, and MATSD were positively associated 
(P=O.Ol) among themselves and also with MATSDWT. 
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Table 2. Pooled analysis of variance for various vegetative and reproductive traits in peanut. 

SOWCC d . r .  mu LCL am mm t o ~ * ~  ~ ( . m  T O T ~ ~ ,  mi*D to~m minc muRcoipL mwcwIirL l u m i p L  m m i m  mrmuripL yIimfs) 

4432. 11 3w2- 0.23.* 14601 a* 0.93'* l 1441**  3925' 11.2 0.29 13.6 0.11. 2w12. 

llll74.. 51249. 0.52 25621 ** 1 .m.* 2OV52'* 10.11. 22W.6*# 0.22.. 

0.53** 1011. 2651. 1307- 2.52 819.4** 0.04 
5.51- 

0.16 

O.OP** 

0.09** 

7436. 

363 

Vl** 

l l0@. 

1 1319.. 1233** ll.9.9** 64.5 

4 10 21 2.9 13.4 

96 34.. 40.. 1.1** 17.6.' 

w n.. 16.. 2.1- 52.2** 

0.02 

0.05** 

0.05** 

208 

21.. 

23.. 

2m 

60.. 

61.. 

1.21 

0.25 

0.25 

11.2 

4.0- 

4.89. 

0.01 

O.Wl** 

0.012** G . n o t y p  x y.mr 

G m o t y p  x r.rt111ty 
I" 1.L Y a u  96 10.. 19.. 2.2.. I b . O * *  I O U * *  60 2.90 0.03 45.. 0.01 55" 22.. 0.01 5.4- 0.w3 

q6 18.. 12 1 .3  0.7 

m 12 12 1 . 1  3.9 

294 

3m.o 

101. 

15 

319 

249 

0.01- 

0.04 

31 

n 

0.04.. 

0.02 

12 

I 9  

26 

23 

0 .69  

0.24 

2.0 

2.b 

0.w3 

0.w3 Error 

., *. - slgltlcmt .t 0.m .nd 0.01 pmbablllt), lR.l. 

Table 3. Phenotypic correlation coefficients for various vegetative and reproductive traits in peanut over all environments. 
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Path coefficient analyses also revealed a high contri- 
bution of these traits (directly or indirectly) in determin- 

of these traits for increased yield should be 

be given to evaluate the genotypeshreeding lines under 
diverse environments over years. 
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