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Abstract: The lowland areas of Ethiopia have significant potential for increased oil crop production including groundnut. In
Benishangul Gumuz Region, groundnut is cultivated in various zones and woredas under rain fed condition. However, due to
insufficient improved groundnut varieties found in the region the productivity was low. Testing genotypes for the presence of
variations and generation of genetic information is the first step in plant breeding to develop varieties for the targeted area of
production. Keeping these in account the current study was conducted with the objectives of determining the genetic variability
and trait association and their direct and indirect effects on yield and yield related traits of groundnut genotypes at Assosa and
Kamashi zones, Western Ethiopia. Twenty five groundnut genotypes were evaluated in 5 x 5 triple lattice designs. Data were
recorded for 16 traits and subjected to ANOVA using SAS software. Further genetic analyses were conducted as per the
formula suggested by biometricians. Analyses of variance showed mean square due to genotypes were highly significant
(p<0.01) for all traits studied except seeds pod™ at both locations. High heritability value coupled with high genetic advance as
percent of mean was observed for primary branches plant™, 100-seed weight, dry pod yield and grain yield hectare™ at Assosa
and Kamashi. Therefore, the current study revealed the presence of considerable variability for most of the traits studied and
differences in the performance of the genotypes as there were significant differences among genotypes. Emphasis should be
given for dry pod yield hectare™, primary branches plant”, pods plant” and 100-seed weight to enhance grain yield production.
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to develop new varieties that meet the requirements of growers,

1. Introduction

The lowland areas of Ethiopia have considerable potential for
increased oil crop production including groundnut. The
estimated annual groundnut production in Ethiopia was about
103, 062.38 tons from 64,649.34 hectares of production area.
The average national yield was about 1.6 tons per hectare [7]. In
Benishangul Gumuz Region, groundnut is cultivated in various
zones, woredas and pocket areas of the region under rainfed
condition. The annual production of groundnut in Metekel,
Assosa and Kamahi zones of the region were 24,467.045,
1,019.184 and 199.728 tons with productivity of 1.7, 1.4 and 1.4
tons per hectare respectively in the previous cropping season [7].
This low productivity of the crop was attached to insufficient
improved varieties released in the region.

The aim of groundnut breeding programs across the world is

processors, and consumers. Estimate of the extent and pattern
of genetic variability existing in the available genotypes brings
about the evaluation of genetic and environmental effects,
aiding in selection. Selection of potential genotypes from the
existing germplasm, utilizing them in the hybridization
programme and isolation of the superior segregants in the
segregating population are the usual breeding strategy in
highly self-pollinated crops like groundnut. However, genetic
improvement of grain yield through phenotypic selection alone
is not possible because of polygenic nature and low heritability
of the traits. High heritability is also needed to have better
opportunity to select directly for the characters of interest.
Thus, effectiveness of selection is dependent upon the nature,
extent and magnitude of genetic variability present in the
materials and the extent to which it is heritable. Estimate of
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heritability assists breeder to allocate resources necessary to
effectively select for desired traits and to achieve maximum
genetic gain with little time and resources. The information on
heritability alone may not help in identifying characters for
enforcing selection; therefore, heritability estimates in
conjunction with predicted genetic advance is more reliable
[11]. Therefore, in groundnut breeding programs, information
on the extent and pattern of genetic variability present in a
population and the relationship between various characters and
their contribution to yield is paramount to increase groundnut
production in the region as well in a country. However, no
work has been conducted at considered areas describing the
nature and extent of genetic variability and trait associations.

Owing this, the Objectives of this study were to estimate the
magnitude of genetic variability for grain yield, yield related
traits and oil content in groundnut genotypes.

2. Materials and Methods

2.1. Description of the Experimental Sites

The experiment was conducted at Assosa on station and
Kamashi sub center of Assosa Agricultural Research Center
(AsARC) experimental field, in Benishangul-Gumuz regional
state (BGRS), Western Ethiopia during 2016 main cropping
season.

Table 1. Description of the experimental sites.

Geographical position

Annual mean Temp. (°C)

Study site Latitude Lo Elevation (m.a.s.l.) Min. Max. Annual rainfall (mm) Soil type
Assosa 10° 02.505" 34°34319"E 1554 12.4 25.0 1056 Nitosol
Kamashi 09° 31.444" 035°53.222"E 1215 17.5 29.1 1486 Nitosol

2.2. Experimental Materials and Design

The experimental materials comprise of 23 advanced
groundnut genotypes along with two released groundnut
varieties, namely, Maniputer and Roba. The experiment was laid
outina5 x 5 triple lattice design. Each genotype was planted in
a plot size of 15 m* (3 m plot width x 5 m row length) and
accommodated five rows at 0.6 m interval. There was 0.1 m
distance between plants within a row. The spacing between plots
and blocks were 0.6 m and 1 m, respectively. Fertilizer was not
applied, but weeding and all other recommended agronomic
practice was followed for both locations.

2.3. Data Collection

Data were collected on plot basis and plant basis from the
central three rows for all parameters. For data recorded on
plant basis five plants were randomly taken and tagged from
the net harvestable plots and the mean value of these five
plants were calculated using Micro soft Excel. Data collected
on plant base includes Plant height, Number of primary

branches, Number of secondary branches, Pod length,
Number of pods per plant, Number of mature pods per plant
and Number of seeds per pod and data collected on plot base
were Days to flowering, Days to maturity, Dry pod yield
(kg/ha), Grain yield (kg/ha), Shelling percentage (SH%),
100-seed weight and Oil content.

2.4. Data Analysis

2.4.1. Analysis of Variance

All recorded data were subjected to analysis of variance
(ANOVA) using proc lattice and proc GLM of SAS software
version 9.0. Mean comparison among genotype were carried
out using Duncan Multiple Range Test.

2.4.2. Estimation of Genetic Parameters

(i). Variance Components

Component due to phenotypic variance (c°ph), genotypic
variance (c°g) and environmental variance (c°e) were
calculated by adopting the following formulas suggested by
researchers [6].

Environmental variance (c%e) = MSe (error mean square)

Genotypic variance (o%g) =

Msg—Mse
r

Phenotypic variance (¢?p) = o2g + c2e

Where: - MSg = Mean squares due to genotypes, MSe = mean square due to error and r = Number of replications.
The Phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV) were estimated according to the

method suggested by researchers [6]. as follows: -

Phenotypic coefficient of variation (PCV) =

Genotypic coefficient of variation (GCV) =

(ii). Heritability in Broad Sense

J/phenotypic variance
pReroyp X100

Mean value of the trait

/Genotypic variance
YD X100

Mean value of the trait

Heritability in broad sense was calculated for each trait by using the formula [1].
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h*b (%) =

Where: - h?b = Heritability in broad sense , o’g =
Genotypic variance, °p = Phenotypic variance.

(iii). Estimation of Expected Genetic Advance

The expected genetics advance (EGA) under selection,
assuming the selection intensity of 5% was calculated as
proposed by [11] as follows.

2
EGA = K. ozph.ZTiz k * opp * h?b

o’g
———X 100
o?ph
differential (K= 2.056 at 5% selection intensity), o,, is the
phenotypic standard deviation and h, is heritability in broad sense.
Genetic advance as percent of mean was calculated to
compare the extent of predicted advances of different traits

under selection, using the formula suggested by [9] as follows.

GAM = %Xmo

GAM = Genetic advance as percent of mean, EGA =

Genetic advance under selection and X = Mean value.

Where EGA= expected genetic advance, K = the selection

Table 2. Mean squares from Analysis of Variance (ANOVA) for different sources of variation and the corresponding CV for the 16 traits of 25 groundnut
genotypes tested at Asosa.

Mean squares

Treatment

Error

RE to

. o 0
Traits g;’g;c)”""“s Unadjusted  Adjusted g‘(’f}; ((ll‘);gfz) RCB Intra-block (Tl‘)’;i; 4 RCBD% CvV )
(Df=24) (Df=24) J- (Df=48)  (Df=36)

DF (no) 721 37.65 29147 387 4.05 411 15.03 98.56 418
DM (no) 79.69 142.05 96.81"  47.12 25.19 17.88 64.57 121.95 2.95

PH (cm) 3.17 60.42 4516 15.06 7.75 532 24.71 125.51 7.38
PBPP (no) 1.77 7.04 6.03” 0.79 0.84 0.85 2.88 98.07 15.28
SBPP (no) 1.27 244 2.13" 0.48 047 0.46 1.13 100.03 27.56
TPPP (no) 29.82 46.11 3098 12.08 10.25 9.63 22.41 101.22 24.81
MPPP (no) 30.10 39.79 26717 977 7.83 7.18 18.80 102.25 26.40
PL (cm) 0.20 0.22 0.16" 0.08 0.04 0.03 0.10 130.41 6.81
SPP (no) 0.001 0.01 0.005"  0.004 0.004 0.004 0.005 100.05 333
100 SW (g) 2.40 24828 19542 13.42 12.13 11.70 88.45 100.46 8.73
SHP (%) 4.56 38.44 3224 520 8.62 9.75 18.18 88.32 439
PYLD (kgha) 15782 707753 4461427 81045 69972 66281 275355 100.97 2081
GYLD (kg/ha) 12639 360877 235616" 37812 36536 36111 141082 100.05 21.16
Oil content (%)  0.72 14.96 1084 176 0.84 0.53 541 134.69 1.62

Where: - Adj. = Adjusted, CV= coefficient of variation, Df= degree of freedom, RE= Relative efficiency, RCBD= Randomized complete block design, Rep =

Replication.

Table 3. Mean squares from Analysis of Variance (ANOVA) for different sources of variation and the corresponding CV for the 16 traits of 25 groundnut
genotypes evaluated at Kamashi.

Mean squares

Treatment

Error

ER to

. L o
Traits gfg;c)a"““s Unadjusted  Adjusted g‘c’ﬁl; ((RDefE'l)z) RCBD  Intra-block (TI‘)’E 4 RCBD% CvV )
(Df=24) (Df=24) ) (Df=48)  (Df=36)

DF (no) 0.85 424 357 0.80 091 0.95 1.99 96.08 2.56
DM (no) 0.49 51.22 37.17 1.85 2.26 239 18.09 94.39 1.19

PH (cm) 44.63 107.59 77.17 25.30 14.07 10.32 4522 118.70 7.79
PBPP (no) 1.03 5.80 47" 1.16 0.64 0.47 232 119.48 10.47
SBPP (no) 0.21 0.79 0.7 0.53 0.30 0.22 0.46 118.60 21.55
TPPP (no) 53.96 83.99 70.7" 8.88 10.27 10.74 35.36 95.68 11.71
MPPP (no) 53.45 4921 46.5" 19.97 17.10 16.15 28.50 101.08 18.40
PL (cm) 0.04 0.24 0.17" 0.04 0.04 0.04 0.10 100.03 7.41
SPP (no) 0.0004 0.01 0.01™ 0.01 0.01 0.005 0.01 100.13 3.60
100 SW (g) 23.30 177.81 125.2" 8.42 5.39 438 61.79 109.90 4.89
SHP (%) 38.71 49.75 40.7" 8.23 7.26 6.94 21.89 100.70 3.53
PYLD (kg/ha) 292509 982801 7472227 71788 80940 83991 379154 96.00 11.00
GYLD (kg/ha) 61838 685980 512307 49822 59974 63357 263053 95.00 13.00
0C (%) 2.18 8.47 74" 3.96 247 1.98 441 111.17 2.79

were highly significant (P <0.01) for all measured traits
among studied groundnut genotypes at both locations except
for number of seeds per pod which was non-significant
(P>0.05) at both locations. The significant differences
obtained in the present experiment indicated the presence of
considerable variation in the genetic materials studied.

3. Results and Discussion
3.1. Analysis of Variance

The results showed that mean squares due to genotypes
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The finding in this study was in agreement with report of
many researchers. In the study of [10] highly significant
differences were observed among fourteen groundnut
varieties for all the characters studied viz., grain yield (kg/ha),
pod yield (kg/ha), harvest index, total pods per plant, mature
pods per plant, 100-seed weight (g), 100-pod weight (g),
primary branches per plant, secondary branches per plant,
days to 50% flowering, pod filling period, oil content (%)
and grain yield per plant (g). Similar finding also reported by
some researchers [5] for days to 50% flowering, days to 90%
maturity, plant height, 100-seed weight and grain yield per
hectare. The authors also reported non-significant difference
for primary branches per plant and seeds per pod in the study.

Bhargavi, Satyanarayana and Narasimha [4] also reported
highly significant difference for days to 50% flowering, days
to maturity, number of mature pods per plant, pod yield per
hectare, kernel yield per hectare, shelling percentage, 100-
kernel weight and oil content (%) in the study of genetic
variability, heritability and genetic advance of yield and
related traits of groundnut genotypes.

3.2. Estimates of Variance Components

3.2.1. Variance Components

The results of estimated variance components, phenotypic
(PCV) and genotypic coefficient of variation (GCV), broad
sense heritability (h,), expected genetic advance (GA) and
genetic advance as percentage of mean (GAM%) were
computed for traits recorded for tested genotypes and
presented in tables 4 and 5 for Assosa, Kamashi and
combined of the two locations, respectively.

The genotypic variance took relatively much of the total
variances for days to 50% flowering, plant height, primary
branches per plant, secondary branches per plant, 100-seed
weight, dry pod yield per hectare, grain yield per hectare and
oil contents at Assosa. The other traits showed lower share of
genetic variance at this location. At Kamashi higher
genotypic variance share of the total variance were observed
for days to maturity, plant height, primary branches per plant,
total pods per plant, 100-seed weight, shelling percentage,
dry pod yield and grain yield per hectare. After combined
analysis primary branches per plant, total pods per plant, pod
length, dry pod yield and grain yield per hectare showed high
share of genotypic variance from the total variation. These
effects were also detected from high heritability estimates for
these traits (Tables 4 and 5). [17] Observed high share of
genotypic variance for days to 50% flowering, plant height,
branches per plant, mature pods per plant, shelling
percentage and pod yield per hectare. [13] Reported high
share of genotypic variance for days to 50% flowering, plant
height, pods per plant, pod yield, shelling percentage and
kernel yield and low share of genotypic variance for primary
branches per plant and days to maturity. Traits showed lower
share of genetic variance in this experiment indicated the
greater share of environmental variance in the total variation.

The phenotypic coefficient of variation (PCV) was higher
than the genotypic coefficient of variation (GCV) for all traits
studied at both locations, indicating that the apparent

variation was not only genetic but also was influenced by the
growing environment in the expression of the traits. [8]
Classify GCV and PCV as high for values greater than 20%,
as low for values less than 10% and as medium for values
between 10 and 20%. Accordingly, high GCV and PCV
values were observed for number of primary branches per
plant, secondary branches per plant, total pods per plant,
number of mature pods per plant, dry pod yield per hectare,
grain yield per hectare, early leaf spot and late leaf spot at
Assosa. At Kamashi high GCV and PCV values were
recorded for early leaf spot and late leaf spot. Hundred seed
weight exhibited high PCV value at Assosa, whereas,
primary branches per plant, secondary branches per plant,
number of mature pods per plant, dry pod yield and grain
yield per hectare showed high PCV at Kamashi. The results
of high GCV and PCV observed in current experiment
exhibited variability for most of the characters considered.
These indicated the existence of wider genetic variation in
the tested genotypes and implied that there is a good
opportunity for the improvement of grain yield in the tested
genotypes. Hence, those character can be relied upon and
simple selection can be practiced for further improvement.
These results confirmed the earlier findings of [17] that
Coefficient of variation at phenotypic and genotypic levels
was relatively high in kernel yield per hectare, branches per
plant, immature and mature pods per plant, 100-kernel
weight and plant height.

Balaraju and Kenchanagoudar [3] Also reported high GCV
and PCV for number of secondary branches per plant, pods
per plant, pod yield per plant, pod yield per hectare, harvest
index and percent of disease incidence at harvest. Similar
finding of high GCV and PCV also reported by [4] for dry
pod yield per plant and dry pod yield per hectare in their
study.

Moderate values of GCV and PCV were also noticed in the
present study for some traits at both locations. At Assosa
moderate GCV and PCV values were observed for plant
height. At this location 100-seed weight exhibited moderate
GCV, while pod length showed moderate PCV value. At
Kamashi plant height, total pods per plant, 100-seed weight
and pod length showed moderate GCV and PCV values in
this experiment. Number of primary branches and secondary
branches per plant, mature pods per plant, dry pod yield and
grain yield per hectare showed moderate PCV values at
Kamashi location.

Low GCV and PCV were observed for days to 50%
flowering, days to maturity, shelling percentage and oil
content at both locations. Pod length exhibited low GCV
value at both Assosa and Kamashi. Low PCV and GCV
obtained in this experiment indicated the low prevalence of
additive gene actions in the expression of these traits and also
the difficulty of improving them through simple selection.
Such low GCV and PCV for the above traits have been also
reported earlier by [3] for shelling percentage, oil content,
days to 50% flowering and days to maturity in their study.
[16] Has been also reported low GCV for shelling percentage
and days to flowering.



193 Aliyi Robsa Shuro: Genetic Variability, Heritability and Genetic Advance of Groundnut (Arachis hypogaea L.)
Genotypes at Assosa and Kamashi, Western Ethiopia

Table 4. Estimates of variance components, phenotypic (PCV) and genotypic (GCV) coefficient of variability, broad sense heritability (h%}), expected genetic
advance (EGA) and genetic advance as percentage of mean (GAM%) for 16 traits of groundnut genotypes tested at Assosa.

Traits Mean  SE % P & PCV GCV b} Efsi‘/., ﬁiw%
Days to 50% flowering (days) 48.43 1.64 4433 5467 1241 8.36 4.05 7.27 597 67.40 488  10.08
Days to maturity (days) 143.3 3.71 132.7 1553  49.06  23.87 2519 4.89 341 48.65 7.01 489
Plant height (cm) 31.27 203 2207 4073 2022 12.47 7.75 1438 1129 61.65 570 18.23
Primary branches per plant (no) 6.05 0.75 4.47 9.93 2.57 1.73 0.84 26.50 21.76 67.41 222 36.73
Secondary branches per plant (no) 2.46 0.56 1.33 4.87 1.02 0.55 0.47 40.98 3021 54.34 1.13  45.78
Total Pods per plant (no) 12.51 260 733 2140 17.16 6.91 1025  33.10 21.01 40.28 343 2741
Mature pods per plant (no) 10.15 226 520 1793 14.12 6.30 7.83 37.03 2473 4459 344 3395
Pod length (cm) 2.38 0.14 1.86 287 0.08 0.04 0.04 11.84 833 49.49 029 12.05
100 seed Weight (g) 39.20 284  29.07 59.87 73.23 61.10 12.13  21.83 1994 83.44 14.68 37.45
Shelling percentage (%) 71.17 225  60.67 77.83  16.49 7.88 8.62 5.71 394  47.76 399 5.60
Dry pod yield (kg/ha) 1237 215 800 2348 195362 125390 69972 35.7 28.6  64.18 5833 47.14
Grain yield (kg/ha) 898 156 529 1744 102896 66360 36536 35.7 28.7 64.49 4253 4736
Oil content (%) 44.86 0.64 415 4889 4.17 3.33 0.84 4.55 4.07 79.91 336 748

Table 5. Estimates of variance components, phenotypic (PCV) and genotypic (GCV) coefficient of variability, broad sense heritability (W), expected genetic
advance (EGA) and genetic advance as percentage of mean (GAM%) for 16 traits of groundnut genotypes tested at Kamashi.

Traits Mean SE ?/I—z::.gem czph czg c’e PCV GCV h% IEéS:o e 5:51)'//{)
Days to 50% flowering (days) 38.01 0.78  36.00 40.00 1.77 0.86 091 3.50 244 48.54 133 3.49
Days to maturity (days) 129.5 1.22 124.7 136.0 13.88 11.62 2.26 2.88 2.63 83.74 64l 4.96
Plant height (cm) 41.22 2.81 28.80 52.53  35.06 21.00 14.07 1436 11.12 5988  7.29 17.69
Primary branches per plant (no) 6.53 0.60 4.73 10.40 1.99 1.35 0.64 21.60 1778 67.74 1.96 30.08
Secondary branches per plant (no) 2.17 0.41 1.33 3.67 0.43 0.13 0.30 30.30 1690 31.11 0.42 19.38
Total Pods per plant (no) 27.99 2.60  19.53 4140 30.41 20.13 10.27 19.70  16.03 6622 7.1 26.82
Mature pods per plant (no) 21.84 336 1513 32.13 2691 9.81 17.10 2375 1434 3645 3.89 17.80
Pod length (cm) 2.63 0.16  2.17 3.25 0.08 0.04 0.04 10.82  7.85 52.67 031 11.72
100 seed Weight (g) 42.79 1.81 32.59 59.73  45.32 39.94 5.39 1573 1477 88.12 1220 28.51
Shelling percentage (%) 74.66 2.19  65.00 81.00 18.40 11.14 7.26 5.75 447 60.54 534 7.15
Dry pod yield (kg/ha) 2523 232 1676 3524 303034 222094 80940 21.82 18.68 7329  829.5 32.88
Grain yield (kg/ha) 1957 198 1128 2859 210752 150778 59974 2346 19.85 71.54 6753 34.51
Oil content (%) 50.43 122 47.80 5473  4.12 1.65 247 4.03 2.55 40.05  1.67 3.31

Where: - Min. = minimum, Max = maximum, k = selection intensity, SE = standard error, Gzph = phenotypic variance, ng = genotypic variance, 6°=
environmental variance.

percentage, pod yield (kg/ha) and Kernel yield (kg/ha). [4]
also reported high heritability estimates for days to 50%
flowering, days to maturity, number of mature pods per
plant, biological yield per plant, pod yield per plant,
biological yield per hectare, pod yield per hectare, harvest
index, shelling percentage, kernel yield per plant, kernel
yield per hectare, 100 kernel weight and oil content
indicated little influence of environment on the inheritance
of these characters. Hence, selections for traits with high
heritability will lead to fast genetic improvement of a trait
that is by increasing the frequency of favorable alleles by
repeated mass selection or hybridization between selected
genotypes, showing varying degree of variation for such
traits.

Medium heritability also observed from this experiment
for secondary branches per plant, pod length, days to
maturity, shelling percentage, mature pods per plant and total
pods per plant at Assosa and for plant height, pod length and
days to 50% flowering at Kamashi. Early leaf spot and late
leaf spot showed low heritability at both Assosa and Kamashi
locations. Number of secondary branches per plant, mature
pods per plant and oil content exhibited low heritability at
Kamashi. This study is in agreement with [14] who reported

3.2.2. Heritability in Broad Sense

Broad sense heritability (h,?) which is an estimate of the
total contribution of the genetic variance to the total
phenotypic variance ranged from 30.07% to 83.4% at Assosa
and from 27.93% to 88.1% at Kamashi for late leaf spot and
100-seed weight, respectively (Tables 4 and 5). [12]
generally classified heritability estimates as low for values
(<40%), medium (40-59%), high (60-79%) and very high
above 80%.

Thus, based on this classification, 100-seed weight, oil
content, primary branches per plant, days to 50% flowering,
grain yield per hectare, dry pod yield per hectare and plant
height showed high heritability at Assosa location. At
Kamashi high heritability were observed for 100-seed weight,
days to maturity, dry pod yield per hectare, grain yield per
hectare, primary branches per plant, total pods per plant and
shelling percentage. These indicated genetic makeup played a
major role in the expression of these traits and ultimately less
environmental influence.

The result in this study was in agreement with the finding
of [2] who reported the existence of high heritability for
days to 50% flowering, days to maturity, shelling
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low heritability for seeds per pod.

3.2.3. Estimates of Expected Genetic Advance

Johnson et al. (1955) classified genetic advance as a
percentage of the mean (GAM%) that, values from 0-10% as
low, 10-20% as moderate and 20% and above as high.
Accordingly, high heritability coupled with high genetic
advance as percent of mean (GAM%) was recorded for
primary branches per plant, 100-seed weight, dry pod yield
per hectare and grain yield per hectare at Assosa. At these
location traits like secondary branches per plant, total pods
per plant and mature pods per plant showed medium
heritability with high GAM. At Kamashi primary branches
per plant, total pods per plant, 100-seed weight, dry pod yield
per hectare and grain yield per hectare showed high
heritability coupled with high GAM. Plant height and pod
length exhibited moderate heritability coupled with moderate
GAM at Kamashi. The high heritability coupled with GAM
observed for the above traits in this experiment attributed to
additive gene effect, which can be easily improved by simple
phenotypic selection. Similar findings were reported by [3]
for plant height, secondary branches per plant, pod yield per
plant, pod yield per hectare, and percent of disease incidence
at harvest, indicated that there was lower environmental
influence on the expression of these traits and governed by
additive gene action and hence selection would be effective.
[15] also reported high heritability coupled with high genetic
advance as percent of mean for hundred kernel weight, dry
pod yield, kernel yield, plant height and number of pods per
plant indicating the role of additive gene in expressing these
traits and revealed better scope for improvement of these
traits through direct selection.

Days to maturity, shelling percentage and oil content
exhibited low GAM but moderate to high heritability at both
locations. However, early and late leaf spot showed high

GAM but low heritability at both locations in this experiment.

At Kamashi secondary branches per plant and mature pods
per plant showed low heritability but moderate GAM. A low
GAM and low GCV observed for those traits indicated that
the characters were governed by non-additive gene action,
and that selection based on these characters would be
ineffective. [14] Reported low heritability and low GAM for
shelling percentage and seeds per pod.

4. Conclusions

The lowland areas of Ethiopia have considerable potential
for increased oil crop production including groundnut. In
Benishangul Gumuz Region, groundnut is cultivated in
various zones and woredas under rain fed -condition.
However, due to insufficient improved groundnut
varieties found in the region the productivity was low.
Knowledge on the extent and pattern of genetic variability
present in a population and interrelationship among
characters are essential to design breeding strategies in crop
improvement. To generate such information 25 groundnut
genotypes including two released varieties (Maniputer and

Roba) were tested in 5x5 triple lattice designs under rain fed
condition at Asosa and Kamashi research field of Assosa
Agricultural Research Center in Benishangul-Gumuz
regional state, Western Ethiopia. Data were collected for 16
traits on plot base as well as plant bases and subjected to
analysis of variance using SAS software proc lattice and
GLM procedure for individual location and combined of the
two locations The analyses of variance showed that, mean
square due to genotype were highly significant for all
considered traits among the tested genotype at both locations,
except seeds per pod which was non-significant. These
implied the presence of considerable variation among
genotypes. The result also showed that high dry pod yield
and grain yield per hectare were obtained from those late
maturing genotypes compared to the early maturing materials,
indicating the late mature genotypes provide high dry pod
yield and grain yield per hectare. The PCV was higher than
the GCV for all traits studied at both locations, indicating
that the apparent variation was not only genetic but also was
influenced by the growing environment in the expression of
the traits. High GCV and PCV values were observed for
number of primary branches per plant, secondary branches
per plant, total pods per plant, mature pods per plant, dry pod
yield per hectare, grain yield per hectare, early leaf spot and
late leaf spot at Assosa. At Kamashi high GCV and PCV
values were recorded for early leaf spot and late leaf spot.
100-seed weight exhibited high PCV value at Assosa,
whereas, primary branches per plant, secondary branches per
plant, number of mature pods per plant, dry pod yield and
grain yield per hectare showed high PCV at Kamashi.
Therefore, the study of GCV and PCV in tested groundnut
genotypes exhibited variability for most of the characters
considered. These indicated the existence of wider genetic
variation in tested genotypes and implied that there is a good
opportunity for the improvement of grain yield in the tested
genotypes. Hence, those character can be relied upon and
simple selection can be practiced for further improvement.
The correlation and path coefficient analysis indicated that,
dry pod yield per hectare that showed positive and strong
correlation with seed yield exercised the highest positive
phenotypic and genotypic direct effect at both locations and
combined over the two locations. The trait will be useful for
direct selection to increase grain yield. Characters like dry
pod yield per hectare, primary branches, total pods per plant
and 100-seed weight correlated positively and significantly
and exerted positive in direct effect via dry pod yield per
hectare.

Therefore, the current study revealed the presence of
considerable variability for most of all traits studied and
differences in the performance of the genotypes as there were
statistically significant differences among genotypes. These
conditions indicated that there is good opportunity to
improve these characters using the tested genotypes in
groundnut breeding programs. Priority should be given for
dry pod yield per hectare, primary branches per plant, total
pods per plant and 100-seed weight in the improvement of
grain yield in groundnut breeding programs.
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