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Abstract

Twenty two groundnut genotypes collected from International Crops Research Institute for Semi Arid Tropics
(ICRISAT) and local sources (Samaru, UNILORIN and UNAAB) were cultivated in Lagos (60° 36°N, 30° 34’E)
and Abeokuta (70° 10°N, 30° 20’E) during 2010 planting seasons, to determine the genetic variability and
performance of the genotypes. Data collected on ten (10) characters and yield was subjected to multivariate
analysis to determine genetic divergence among the genotypes. Number of pods per plant showed significant
positive correlation with yield per plant in both environments also had the largest direct positive effect on yield per
plant (0.66, 0.70). Days to maturity showed the largest direct negative effect of -0.33 and -0.36 in Lagos 2003 and
Abeokuta 2004 respectively. Heritability estimates ranged from 62.34% to 90.67 and 24.75 to 89.46 for number of
branches per plant at flowering and days to maturity in (E1) Lagos and (E2) Abeokuta, respectively. The mean
squares of the combined analysis of variance revealed significant genotypes and Genotype x Environment
interactions on yield per plant.
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1. Introduction

Successful establishment of germplasm collections and plant introduction for crop improvement as well as for
germplasm conservation require studies in genetic variability within plant populations. Jain and Workman (1966)
stated that such genetic variability and heterozygosity within populations existed in both natural and agricultural
populations. Wright and Dobzhansky (1970) emphasized that the maintenance of this variability depended on
complex interactions among a number of genetic and environmental factors. Ariyo (1987a) buttressed this fact
further by stating that progress in breeding for economic characters often depends on the availability of a large
germplasm representing a diverse genetic variation. He added that for a long term improvement programme, a
large and diverse germplasm collection is an invaluable source of parental strains for hybridization and
subsequent development of improved varieties. According to White and Gonzalez (1990) accurate cultivar
evaluations and ability to differentiate between cultivars in respect of genetic parameters associated with
adaptedness in cultivated plants and their wild progenitors are critical to any plant breeding programme.

Food legumes are important sources of protein. For many people, particularly those in developing countries who
cannot afford animal products or who do not eat meat for other reasons, pulses form an essential part of their
daily diet. The value of legumes not only derives from the amount of protein they contain but also from the
fact that legume seed protein complements the deficiency of cereal grain protein (Swaminatham et al., 1969).
Negative association between seed yield and seed size has been reported by White and Gonzalez (1990).
Therefore, successful selection for improved performance is dependent on obtaining estimates of their genetic
value from past evaluations that are predictive of future performance (Clay & Dombek, 1995). Lack of sufficient
information has hindered genetic performance evaluations of crop plant breeding.

The existence of genetic variation can be employed as the basis for improving yield and other potentials of crop
plants. Evidence now abounds to show that a great deal of genetic variation and diverse genetic bases necessary
for creating further genetic variability exist in groundnut. Improvement of groundnut cultivar is difficult since
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the crop is 100 percent inbred (Smith, 1950; Purseglove, 1975). However, there is a possibility of cross
pollination which could range from 0 to 39%, depending on environment, location and genotype (Gibbons &
Tatterfield, 1969). For instance Culp et al. (1968) observed 0.01-0.55 percent outcrossing in Virginia cultivars in
USA. Breeders have focused on exploiting local and exotic germplasm by selection rather than hybridization.
For example, the cultivars ‘Samaru 38’ and ‘Samaru 68’ recommended in Northern Nigeria were improved
through pedigree selection from local materials (Kowal & Kassan, 1978). Therefore, the aim of this study was to
determine the extent of genetic divergence and performance in groundnut genotypes

2. Materials and Methods

The twenty two genotypes of groundnut used in this study composed of 15 accessions collected from
International Crop Research Institute for the Semi-Arid Tropics (ICRISAT), Patancheru, India. The remaining 7
genotypes were collected from different research centers within Nigeria, Table 1 presents the genotype coding
with their collection centre. The genotypes were cultivated during the planting season of 2010 in two major
locations, viz; Department of Botany, Botanical Garden, Lagos State University-Ojo Campus, Lagos (6°36°N, 3°
34°E) Lagos State, Nigeria and University of Agriculture, Abeokuta Research and Experimental farm, UNAAB
permanent site, Alabata, Abeokuta (7° 10°N, 3°20’E) Ogun State, Nigeria. Each planting is taking to represent an
environment.

Table 1. Code names and source/origin of groundnut genotypes used in this study

Number Genotype source/origin

1 ICG — 4998 ICRISAT India

2 ICG - 862 ICRISAT India

3 ICG - 6402 ICRISAT India

4 ICG - 8490 ICRISAT India

5 ICG —4412 ICRISAT India

6 ICG - 156 ICRISAT India

7 ICG — 14466 ICRISAT India

8 ICG - 12370 ICRISAT India

9 ICG -2106 ICRISAT India
10 ICG — 4343 ICRISAT India

11 ICG - 12189 ICRISAT India
12 ICG - 442 ICRISAT India
13 ICG — 4598 ICRISAT India
14 ICG —7000 ICRISAT India
15 ICG - 1399 ICRISAT India
16 ICGY-6M- 5236 Zaria, Nigeria

17 ICG-IS- 11687 Zaria, Nigeria

18 ICGY-5M- 4746 Zaria, Nigeria

19 ICG-IS- 6646 UNILORIN, Nigeria
20 ICG- IS- 3584 UNILORIN, Nigeria
21 1CG49- 85A UNAAB, Nigeria
22 UGA-7-M UNAAB, Nigeria

Following land preparation, the twenty two genotypes were grown in double-row plots, replicated 3 times in a
randomized complete block design. Each row contained ten stands spaced 40cm apart. An inter-row spacing of
Im was maintained (Im x 4m plot size). Each stand was thinned to one plant at two weeks after emergence.
Manual weeding was done at regular intervals to ensure minimal crop -weeds competition. There was no
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application of inorganic fertilizers and chemicals (herbicides and pesticides) throughout the plantings.
Agronomic and yield data were collected on each genotype. Ten competitive plants were sampled in each plot.
At maturity, pods were harvested on plant basis and data were collected on yield and ten agronomic characters.
Table 2 contains the characters scored for and their method of scoring.

Table 2. Groundnut characters used in this study and their methods of measurement/scoring

S/N  Character Method of scoring

1 Days to 50% flowering Estimated using calendar
2 Height/ plant at flowering (cm) Measured

3 Number of leaves/ plant at flowering Counted

4 Days to maturity Estimated using calendar
5 Final height/ plant (cm) Measured

6 Number of branches/ plant at maturity Counted

7 Nodes on the main stem/ plant at maturity ~ Counted

8 Stem girth/ plant at maturity (cm) Measured

9 Number of pods/ plant Counted

10 Sample seed (100 seeds) weight (g) Measured

11 Yield/ plant (g) Measured

Data obtained were subjected to analysis of variance following the method of Gomez and Gomez (1984).
Variance and covariance components were used to obtain the phenotypic, genotypic and environmental
correlations as described below, following the method of Falconer (1989) and Singh (1991).

Phenotypic correlation,

1, = (0pxy + 6xy)/[( 07X + " X)( 07y + &°y)]” (1)
Genotypic correlation,
ry = ogxy/( ngx X ngy)% 2)
Environmental correlation,
r.=cexy/( 6%x xo’y)” 3)
Heritability estimate,
h’s = (6°x /G X + 6°x) x 100 4)

where 02gx and ngy are the genotypic variances of characters x and y respectively; o’x and o’y are the
environmental variances for characters x and y while o,xy and o.xy are the genotypic and environmental
covariance of character x and y respectively. A path analysis was used to determine the direct and indirect effects
of some characters on pod yield following the procedure outlined by Dewey and Lu (1959).

3. Results

The mean square values for the studied characters and yield are shown in Table 3. Highly significant effect of
locations and genotypes were recorded for all the studied characters and yield. Significant mean squares were
also recorded for genotype x location for all the studied characters except, for height per plant at flowering that
recorded highly significant mean square. Very large genotype mean squares were recorded for height per plant at
flowering (4279.02), days to maturity (1106.50), pods per plant (9951.59), final height per plant (971.34) and
sample seed weight (606.74).

The genotypic, phenotypic coefficient of variations (CV’s) and broad sense heritability estimate are presented in
Table 4. The characters exhibited a wide and continuous variation across varieties. All the studied characters
exhibited different ranges in the two environments. Genotypic and phenotypic coefficients of variation were
generally low except, for number of pods per plant, height per plant at flowering, final plant height, number of
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leaves per plant and yield per plant in the first environment. Low genotypic and phenotypic CV’s were also
recorded for all studied characters except number of pods per plant in the second environment. Genotypic CV
was generally higher than phenotypic CV for all the studied characters in the two environments.

Table 3. Analysis of variance for quantitative characters and yield in Groundnut

Characters
Nodes on Sample
Number of Stem
Daysto  Height/ Final Branches/ the main seed
Sources DF leaves/  Days to girth/ Yield/
50% plant at height/ plant at stem/ Pods/ plant weight
plantat  maturity plant at plant
flowering flowering plant maturity  plant at (100
flowering maturity
flowering seeds)
Replication 2002 0.43 0.45 0.04 3.21 0.18 1.99 0.02 24.15 0.55 1.24

Genotype (G) 21 91.65%* 49.21%*  4279.02%* 1106.50** 971.34%* 2.47**  3923%* (.21** 9951.59** 666.74** 219,51**
Location (L) 1  157.09%* 3346.16*%* 654.82%* 447.34** 536.43%%* 38.19%* 411.63*%* 18.49%* 8636.24** 164.71** 44.94**
GxL 21 0.66%* 31.33% 388.20%* 7.48* 422.85% 2.35% 29.30%  0.13*  1636.77* 2.17* 79.06%*
Error 84 0.03 0.3 6.65 0.02 2.4 0.09 1.16 0.01 13.39 0.36 0.96

* ** = Significant at P < 0.05 and P < 0.01 respectively

Table 4. Genotypic coefficient of variability (gCV), phenotypic coefficient of variability (pCV) and broad sense
heritability (h’B) for eleven groundnut traits in two environments

Genotypic Phenotypic h’B

Character Location Range Mean
cv cv (%)
Lagos 24.00 — 42.00 28.27 14.6 14.52 73.1
Days to 50% flowering
Abeokuta 22.00 - 38.00 26.09 15.55 15.38 87.76
Lagos 7.80 —25.80 31.51 36.58 36.38 82.77
Plant height at flowering
Abeokuta 12.00 - 26.90 21.6 14.67 14.38 86.32
Number of leaves/plantat  1-agos 28.00 - 133.00 55.77 56.9 55.02 89.78
flowering Abeokuta 27.00 - 95.00 51.36 28.76 27.96 85.29
) Lagos 108.00-160.00 124.86 11.16 11.03 90.67
Days to maturity
Abeokuta 102.00-152.00 121.2 11.36 11.23 89.46
Lagos 20.40 — 83.50 47.33 39.99 39.67 88.65
Final plant height
Abeokuta 29.20 - 62.80 43.57 22.53 22.46 87.34
Number of branches at Lagos 4.00-9.00 5.93 21.89 21.01 6234
flowering Abeokuta 4.00 - 5.60 4.85 4.94 4.06 24.75
Number of nodes on the  Lagos 22.00 - 34.00 29.3 12.77 11.56 78.46
main stem at maturity Abeokuta 19.20 - 36.80 25.86 14.73 14.62 89.12
Lagos 2.00 -2.90 2.35 10.97 10.2 64.65
Stem girth at maturity
Abeokuta 1.20 - 2.00 1.61 13.54 11.65 79.45
Lagos 60.00 —241.00 122.86 36.66 35.98 89.32
Number of pods per plant
Abeokuta 50.00 - 184.80 106.6 35.66 34.83 84.56
Lagos 26.80 — 65.14 40.98 27.21 25.84 90.12
weight of 100 seeds
Abeokuta 24.80 - 61.40 38.79 26.87 25.38 89.23
Lagos 11.80 — 50.40 24.42 38.58 38.57 89.12
Yield per plant
Abeokuta 6.40 - 22.10 12.94 29.36 29.05 74.43
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Table 5. Phenotypic correlation coefficients among eleven characters of groundnut genotypes in two locations

. Nodes on .
Plant Number of D Final Number of . Stem  Number weight .
) ) ays to the main ] Yield/
Characters Location heightat leaves at plant branches at girthat of pods/ of 100
. . maturity , . . stem at . plant
flowering flowering height flowering . maturity  plant seeds
maturity
Days to 1 -0.25 0.33*  0.68** 031*  -0.11 -0.18 0.1 023 041%  0.04
50%
flowering 2 -0.01 0.18 0.64%*  0.28 -0.02 -0.46%* 0.11 -0.23  0.48**  0.04
Plant height | 0.04 0.30%  034*  -0.19 0.09 0.01 006 012 026
at flowering 2 0.09 0.05 0.05 -0.13 0.14 0.1 -0.12 0.37* 0.13
Numberof 026  046%* 008  -036** -0.I15 019 008 0.3
leaves at
flowering 2 0.14 0.08 0.08 -0.09 -0.17 0.11 0.31* 0.16
Days to 1 005  -0.11 -0.24 0.15  -0.43*% 035%% .048%*
maturity 2 -0.37* -0.33%* -0.47%%* 0.01 -0.42%  0.32%  -0.39**
Final plant 1 0.35%%* 0.47%%* 0.18 0.11 -0.37*%*  (0.29%
height 2 038*%*  0.66%*  0.40%* 023  -0.19 0.34%*
Number of
branches/ 1 0.21 0.25 0.09 -0.12  0.31*
plant at
flowering 2 0.40%* 0.07 0.13 -0.02 0.28
Nodes on
the main 1 0.24 0.18 0.35% 0.14
stem at
maturity 2 0.55%*%  (.38%* 0.24 0.25
Stem girth 1 0.09 004 022
at maturity 2 0.54%%* 0.08 0.43%*
Number of 1 027 067
pods per
plant 2 -0.23  0.71%*
weight of 1 0.13
100 seeds 2 0.05

* ** = Significant at P<0.05, P< 0.01 respective. 1= first location and 2= second location

Very high heritability estimates were recorded for majority of characters in both environments. Estimates ranged
between 62.34% and 90.67% in the first environment, between 24.75% and 89.46% in the second environment
for number of branches per plant at flowering and days to 50% flowering respectively. In the first environment,
heritability estimate was moderately high for number of branches per plant at flowering (62.34%), high for days
to 50% flowering (73.10%) and number of nodes on the main stem at maturity (78.46) and very high estimates,
above 80%, for the remaining parameters. In the second environment, number of branches per plant at flowering
recorded low heritability estimate (24.75%), high estimates were observed for stem girth at maturity (79.45%)
and yield per plant (74.43%), while, very high heritability estimates (above 80%) were recorded for the
remaining studied characters.

The result of phenotypic correlation coefficient between characters in the two environments is presented in Table
5. Yield per plant had significant positive correlation with number of pods per plant (0.67, 0.71) and final height
per plant (0.29, 0.34) in both environments. It showed positive significant correlation with number of branches
per plant (0.31) in the first environment and stem girth per plant (0.43) in the second environment. The genotypic
correlation coefficients between characters in the two environments are presented in Table 6. In most cases,
characters exhibited similarity in both the direction and magnitude of correlation coefficients compared to

11
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phenotypic correlation coefficient. Generally, however, more parameters exhibited significant phenotypic
correlation than the genotypic correlation. All characters exhibited non significant genotypic correlations with
yield per plant except, number of pods per plant (0.65, 0.64). The environmental correlation coefficients between
the characters for the two environments are presented in Table 7. Except in few cases characters exhibited similar
environmental correlation in both environments though at different levels of significance. Number of pods per
plant had highly significant positive environmental correlation with yield (0.95. 0.96) in the two environments,
stem girth/ plant (0.76) in the second environment. It exhibited non-significant positive correlations with height
per plant at flowering (0.47, 0.26), days to maturity (0.17, 0.03) and sample seed weight (0.43 and 0.12) in the
two environments.

Table 6. Genotypic correlation coefficients among eleven characters of groundnut genotypes in two locations

Nodes on
. Number of D Final  Number of . Stem girth Number weight .
_ Plant height ays to the main Yield/
Characters  Location ) leaves at plant  branches at at of pods/  of 100
at flowering . maturity | . . stem at . plant
flowering height  flowering . maturity plant seeds
maturity
Days to 50% 1 -0.27 0.32 0.68*%* -0.31 -0.2 -0.18 -0.1 -0.22 0.45*%  -0.05
flowering
2 -5 0.14 0.64%* 0.3 0.15 -0.47* -0.04 -0.26 0.47*  -0.04
Plant height at 1 0.02 032 -0.29 -0.19 -0.09 0.04 -0.12 0.04 0.23
flowering 2 0.13 0.12  0.04 -0.11 -0.04 0.1 0.08 037  0.08
Number of 025 -047¢ 004 2028 -0.15 02 0.1 014
leaves at
flowering 2 0.06 -0.05 0.22 0.03 0.15 0.17 0.28 0.24
Days to 1 0.04 0.1 -0.05 0.3 -0.42% 039 -0.33
maturity 2 -0.37 -0.17 -0.47* 0.1 -0.48* 0.31 -0.41
Final plant 1 0.44%* 0.62%%* 21 0.15 -0.36  -0.26
height 2 0.04 0.71%* 0.32 0.24 021 -0.36
Number of 1 0.44% 023 009 025 035
branches/ plant
at flowering
2 -0.05 -0.04 -0.01 0.33 0.17
Nodesonthe 043* 011  -038 -034
main stem at
maturity
2 0.57%%* 0.42 -0.26 -0.25
Stem girth at 1 0.24 0.07 0.31
maturity 2 0.45% 0.07 02
Number of 1 -0.28 065+
d. lant
pocs per pran 2 -0.24  0.64%*
weight of 100 1 0.11
seeds 2 0.12

* ** = Significant at P< 0.05, P< 0.01 respectively. 1= first location and 2= second location.

12
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Table 7. Environmental correlation coefficients among eleven characters of groundnut genotypes grown in two
locations

Nodes on
‘ Plant height Number of Days to Final ~ Number of the main Stem girth Number weight Yield/
Characters  Location at leaves at plant  branches at at of pods/ of 100
: : maturity . . stem at . plant
flowering  flowering height  flowering . maturity plant seeds
maturity
Dayst050% | 0.79%* 20.09  0.89%* 0.94%F  0.62% 032 -0.22 031 -044 -024
flowering
2 0.44 -0.90**  0.99*%*  0.64* 0.61* 0.55* -0.21 -0.06 0.23 -0.08
Plant heightat | 0.60%  0.58%  0.65%* 0.41 0.18 0.02 0.58%  0.64**% 047
flowering 2 0.3 0.49* 0.08 0.60* 0.41 0.05 0.27 0.68**  0.26
Number of 1 024 -0.04 0.69%* 0.15 2021 -0.74%%  0.61%  -0.70%*
leaves at
flowering 2 -0.91**  -0.59* 0.54* 0.54* -0.41 -0.42 0.22 -0.25
Days to 1 -0.84%% 0.08 -0.02 -0.07 20.03 <009 0.7
maturity 2 -0.64* 0.62* -0.58* -0.25 -0.1 -0.17 0.03
Final plant 1 0.07 0.47 0.21 -0.12 0.52*  -0.11
height 2 0.19 0.88** 0.72%* 0.3 0.56* -0.26
Number of
branches/ 1 028  -0.66** 024  -04  -0.13
plant at
flowering 2 -0.25 -0.13 -0.14 -0.17 -0.2
Nodesonthe 044 03 -0.63* -0.52
main stem at
maturity
2 0.82%* -0.37 -0.11  -0.36
Stem girth at 1 0.33 0.08 0.46
maturity 2 0.77%* 025  0.76%*
Number of 1 0.32  0.95%*
d: lant
pocsperpiant 0.17  0.96%*
weight of 100 1 0.43
seeds 2 0.44

* %% = Significant at P< 0.05, P< 0.01 respectively. 1= first location and 2= second location.

The direct and indirect effects of studied characters on yield per plant are presented in Table 8. In the first
environment, number of pods per plant recorded the largest positive direct effect (0.66) on yield per plant while,
days to maturity had the largest (0.68) indirect positive contribution to yield and a large indirect effect through
reduction in number of leaves per plant at flowering (-0.46). In the second environment number of pods per plant
also exhibited the largest direct positive effect (0.70) on yield per plant. Days to maturity also recorded the
largest direct negative effect (-0.36) and largest positive indirect effect (0.68) on yield per plant. Days to maturity
(0.68, 0.64) and sample seed weight (0.42, 0.48) had highly significant indirect effect on yield in the two
environments while, number of nodes on the main stem at maturity showed highly significant indirect effect
(-0.47) on yield in the second environment with final height per plant contributing the largest indirect positive
effect (0.68).

13
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Table 8. Direct and indirect effects of some characters on yield in twenty two genotypes of groundnut grown in

two locations

Indirect effect on yield/ plant through

Direct
effect Number Number Nodes
Character Location  on Days to I.’lant of leaves Days to Final of on the Stem Number weight Genotypic
ield/ 50%  height at plant branches main girthat ofpods/ of 100
Y flowering flowering a maturity height at stem at maturity plant  seeds correlation
plant flowering . .
flowering maturity
Days to 1 0.04 - 20.25%  033%%  0.68%* -031* -0.14 0.2 0.1  -023 042*%*  -0.05
50%
flowering 2 0.04 - -0.30* 0.17  0.64%* -029%  0.03 -047*% 0.09 -024 048**  -0.04
Plant 1 0.25*%  -0.25 - 0.03 0.11 -032* -0.19  -0.03 002 -0.08 0.09 0.23
height at
flowering 2 0.12 0.3 - 0.11 0.08 -0.45% -0.13  -0.03 0.1 -0.11 037**  0.08
Ii‘;mber 1 20.14  033** 003 . 026% -046%* 006 -033** 015 -019 009 0.4
oI leaves
at
flowering 2 0.19  0.17 0.11 - 0.12 -0.07 0.0l -0.06 0.17  -0.13 031*  0.24
Days to 1 -033%* 0.68*%*  0.11 0.26* - -0.05  0.11 -0.17 02 -0.39%% 037**  -0.33
maturity 2 -036%* 0.64%*  0.08 0.12 - -037F%  028%  -0.47%F  0.03 -0.44** 032*  -0.41
Final 1 -0.25%  -031%  -032*%  -046%*  -0.05 - 0.38%*  0.52%*  0.19  0.12 -037%* -0.26
plant
height 2 -0.34%%  .029%  -045%% 007 -037*%% - 029*%  0.68%* 037* 024  -02 -0.36
N“mfber 1 033 014 019 006 011 038 - 030* 024 009 -0.16 035
O
branches
at 2 0.24*  0.03 -0.13 0.01 0.28*  0.29% - 027%  0.04 01  -0.11 0.17
flowering
Nodes on
the main 1 -0.21 0.2 -0.03  -033%F  -0.17 0.52%% 0.30* - 0.2 0.15 -0.36**  -0.34
stem at
maturity 2 -0.25%  -0.47**  -0.03 -0.06 -0.47** 0.68** (027* - 0.55%* 0.39** -025*%  -0.25
Stem 1 025 0.1 0.02 0.15 02 0.9 0.24 0.2 - 0.14  0.02 0.31
girsth at
maturity 2 -0.35%% (.09 0.11 0.17 0.03 037%%  0.04  0.55%* - 0.51%*  0.08 0.2
Number 1 0.66**  -0.23 -0.08 -0.11  -0.39%* 0.12 0.09 0.15 0.14 - -0.28%  0.65%*
of pods/
plant 2 0.70% 0.4 -0.11 -0.19  -0.44%* 024 0.1 0.39%%  (.5]%* - 023  0.64%*
Weight of
eiioo 012 042%% 009 009 037% -037% -0.16 -036** 002 -028*% - 0.11
Seeds 2 0.07  0.48* 037**  031* 032* -02  -0.11 -025* 0.08 -0.23 - 0.12

* %% = Significant at P< 0.05, P<.01 respectively. 1= first location and 2= second location.

4. Discussion

The existence of genetic variation can be employed as the basis for improving yield and other potentials of crop
plant (Morakinyo & Makinde, 1991; Muhammad et al., 2007; Jonah et al., 2010). Results of this investigation
revealed that the groundnut genotypes investigated exhibited wide range of genetic variations in most agronomic
parameters (Table 3). These observed wide ranges and significant variation between characters measured on the
groundnut genotypes are indicative of the wealth of the studied population as a source of genes for future
improvement programme. The higher genotypic variation relative to the phenotypic counterparts implies less
environmental influence on the characters under study (Table 4). The similarity in genotypic and phenotypic
variation of most characters in the two environments is consistent with the autogamous nature of groundnut. In
addition, the genotypes must have attained homozygosity at various loci and would be expected to be fairly
similar across environments. However, the pronounced differences observed in yield, final plant height and a

14
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number of other attributes over the environments is an indication that the characters are under both additive and
multiplicative gene and environmental effects. Similar observation had been reported earlier (Mishra &
Chhonkar, 1977; Kato & Takeda, 1996; Rao et al., 1997).

Correlations are a measure of the intensity of association between variables (Lukhele, 1981; Jogloy et al., 2011).
In selection for yield, the mode of inheritance of yield components must be understood; correlation among them
and between each component and yield will provide information on the mode of inheritance of yield. Correlation
by contrast indicates whether two variables are interdependent or vary together hence, it is a measure of
closeness of association. Similar findings have been reported by Ntare and Williams (1998) in groundnut and by
Ariyo (1987b), Makinde (1988), Board et al. (1999) and Ojo (2003) in other crops. It is an established fact that
phenotypic character expression incorporates both genotypic and environmental effects. Therefore, the
non-significant genotypic correlation between any two characters, relative to its significant phenotypic
counterpart, is indicative of appreciable environmental effect. Generally, genotypic relationships are of premium
importance in plant breeding. The significant genotypic correlation between yield and number of pods per plant
in both environments indicates its importance in any groundnut improvement or breeding programme (Table 6).
This observation corroborates that of Jogloy et al. (2011) that there is possibility to simultaneously improve
number of pods per plant, seed size and pod yield in groundnut and Haro et al. (2007) that seed number is
generally associated with seed yield rather than weight of individual seeds. The significant genotypic correlation
between number of nodes on the main stem at maturity and final plant height implied that number of nodes on
the main stem could be increased by selecting for taller genotypes (Table 6). However, negative correlation of
yield with days to 50% flowering, days to maturity, final plant height and number of nodes on the main stem
indicates that breeding programme aimed at improving yield must use groundnut genotypes that are early
maturing and dwarf. The latter corroborates that of et al. (1978) and Burow et al. (2004) that days to first harvest
correlated with pod yield negatively in okra and groundnut respectively. Positive genotypic correlation between
yield per plant and stem girth at maturity, number of leaves per plant, weight of 100 seeds and number of
branches per plant at flowering implied that they constituted the components of yield in this population of
groundnut. Consequently, direct selection for these characters in the early segregating generations will be
effective and can be exploited for genetic improvement of yield among wide collection of groundnut germplasm
(Ojo, 2003).

The observed negative direct effects of days to maturity, nodes on the main stem at maturity and stem girth at
maturity suggested that selection on the basis of these traits might lead to loss in terms of seed yield (Table 8).
This observation corroborates that of Muhammad et al. (2007); Arshad et al. (2006). Days to 50% flowering,
plant height at flowering, number of branches at flowering, number of pods per plant and sample seed weight
had positive direct effect on yield in both locations, suggested important selection criteria in groundnut. Similar
observation has been reported by Jogloy et al. (2011), Das et al. (1989) and Arslan (2005).

5. Conclusion

The observed high level of variation within the groundnut genotypes used, coupled with high broad sense
heritability suggested that genetic improvement and selection procedure in this population of groundnut will be
worthwhile. The characters evaluated in this study were quite variable and exhibited higher genotypic correlation
relative to the phenotypic correlation indicating less environmental influence. Although some characters varied
in performance in the two environments, most characters exhibited similar environmental correlation indicating
that their performance would be fairly consistent from one environment to another.
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