Advances in Agriculture and Biology (2019) 2(1): 1-7

RESEARCH PAPER

Evaluation of high-yielding groundnut genotypes in preliminary trials at

NARC, Islamabad, Pakistan

Muhammad Haseeb Ur Rehman?, Nazakat Nawaz?, Muhammad Jahanzaib®* and Ghulam Rasool®

!Department of Plant Breeding & Genetics, Pir Mehr Ali Shah, Arid Agriculture University, Rawalpindi, Pakistan
%0il Seed Program, National Agricultural Research Centre (NARC), Park Road, Chak Shahzad, Islamabad, Pakistan

®Department of Agriculture Extension, Punjab, Pakistan

*Corresponding author’s email: m.jahanzaib548@gmail.com

Received: 12 March 2019
Accepted: 28 May 2019

Key Message: This study evaluated fifteen groundnut
genotypes and revealed that genotype GP-1265
demonstrated the highest yield (2293 kg ha') and
outperforming the popular check variety BARD-479 by 36
percent. This emphasizes the importance of identifying and
adopting high-yielding genotypes to enhance groundnut
production in the region.

Abstract

Groundnut (Arachis hypogaea) is a very vital legume crop
which is usually grown in rain fed areas of Pakistan.
Productivity potential of groundnut genotypes in our
cropping systems is very important for the development of
an agricultural system that is sustainable, environmentally
passionate and has a capacity to produce enough
production to fulfill the demand of the people for
groundnut. To increase production it is the need of the hour
to evaluate and identify the best suiting genotypes of
groundnut. Fifteen genotypes of groundnut were planted
for the purpose of evaluation. All the agronomic or cultural
practice was kept same for the genotypes under evaluation.
The study was conducted at Oil Seed Program, National
Agricultural Research Centre (NARC), Park Road, Chak

Shahzad, Islamabad, Pakistan. The experiment used a
randomized complete block design (RCBD) with 3
replications. The study was aimed to assess and identify the
genotypes/cultivars, which produce high yield for general
adoption in the country. The results of the study revealed that
genotype GP-1265 was the highest yielding genotype which
produced 2293 kg ha® dry pod yield, while the second one
genotype was PG-1267 which produced 2201.9 kg ha™* dry pod
yield. The lowest yield was obtained from the cultivar BARD-
479 i.e., 1456.6 kg ha™. Among the fifteen entries evaluated in
these preliminary yield trials, PG-1265 showed the maximum
mean dry pods yield of 2293.3 kg ha™ as compared to check
variety BARD-479 with mean dry pods yield of 1132 kg ha™.
This showed that per hectare yield of PG-1265 was 36 percent
more as compared to check variety BARD-479, which is the
most common and popular variety of Pothohar region of
Pakistan. However, dry pod yield is highly correlated with pod
yield per plant, 100 seed weight and seed yield. © 2019 The
Author(s)
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Introduction

Groundnut (Arachis hypogaea) is a monoecious annual
legume crop mainly grown for food, oilseed and animal
feed. It is an allotetraploid crop having choromosome
number x = 10 with self-pollination mode. It belongs to
family Leguminose and sub-family paillionoidae. Its seed
contains about 48 % oil content, 25 % proteins and about
18 % carbohydrates. Groundnut is a great reservoir of
vitamins B- complex, minerals, antioxidants, flavanoids,
isoflavones and biologically active polyphenols (Desai et
al., 1999; Pande et al., 2003; Roomi et al., 2013). It is
cultivated in more than hundred countries worldwide with
an annual production of 45.95 million tons of shelled
grains approximately and mainly used for oil (Upadhyaya
etal., 2012).

Groundnut is a prominent food source, which is widely
consumed worldwide. It is grown on sandy soil in tropical

and subtropical regions of the world (Janila et al., 2013; Oteng-
Frimpong et al., 2017). The production methods vary from
highly advanced commercial practices in the Western countries
to more conventional farming approaches in third world
countries (Pimratch et al., 2008). In Pakistan, groundnut is
mainly cultivated in rain-fed areas of Punjab like Chakwal,
Jehlum, Rawalpindi and some areas of Attock. The weather
conditions in these areas are unpredictable with uncertain
rainfall and shortage of water (Khan et al., 2001; Ahmad et al.,
2007; Abid et al., 2009).

Groundnuts are consumed as peanut butter, crushed and
used to prepare groundnut oil. It is also used as a sugary snack
when roasted, salted, or in sweets (Naeem-ud-Din et al., 2012).
In various parts of the world, they are boiled either with or
without shell. Depending upon production area and production
system, yields of groundnut range from 400 kilograms to
several tonnes per hectare. It is given a great priority to
groundnut in the whole world due to its valuable
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characteristics. Groundnut has a high capacity to generate
income for the growers and it becomes healthier food for
the consumers because of its excellent nutritious values.
The crop gains high scores for nutrition, quality, integrity,
acceptability, affordability along with investment interest
(Anim-Somuabh et al., 2013). Groundnut is cultivated under
irrigated or rain-fed conditions during summer in rainfed
regions. The poor farmers especially in South Africa grow
groundnuts only for subsistence (Ajeigbe et al., 2015).
Soleri et al. (2000) stated that there is a specific criterion
for selection of new varieties. It depends on the
significance of the cultivated crop in the farming system
and its usage. Groundnut growers prefer mainly those
varieties of groundnut which are high yielding, large
seeded and have resistance to diseases. These are the
characteristics which have prime importance for breeders
while developing a new variety. If a variety developed by
considering these characteristics, it will save resources.
Cultivation and adoption of highly productive groundnut
variety is the need of the hour.

In Pakistan, average yield of groundnut with shells is
very low because of unimproved varieties, defective
rainfall, insect pests and diseases and lack of interest of
government (Qasim et al., 2016). Because of unavailability
of improved varieties and seeds, mostly farmers recycle the
seeds which also create hurdles in obtaining high yield of
groundnut (Doss et al., 2003). Diseases like early leaf spot
are the major diseases of groundnut which when occurs in
epidemic form may results in 100 % of yield losses.
However, rust and late leaf spot of groundnut are also
economically important in some countries and usually
occur together in area of low altitude (Bock, 1987). This
has great concern for breeders, farmers and also for policy
makers for betterment of groundnut varieties and their
introduction and multiplication in the country (Kaizzi et
al., 2006). A cultivar or genotype is to be considered as
more stable or adaptable as it has high ability to produce
grain with minimum fluctuations in yielding capability
over changing climatic conditions (Punto et al., 1982). In
other regions, the crop can support farming methods that
are more viable and profitable. It is an excellent rotation
crop which can replace monoculture maize and enrich the
soil with nitrogen (Mokgehle et al., 2014). Compared to
many other crops, groundnut cultivation requires greater
management skills thereby successful farmers are those
who follow the recommended management practices
(Hyndavi, 2015). The purpose of the study was to evaluate
performance of the fifteen different genotypes of
groundnut and their yield related parameters.

Materials and Methods

Study locations

The present study was conducted during the year 2017 at
the Oil Seed Program, National Agricultural Research

Centre (NARC), Park Road, Chak Shahzad, Islamabad,

Pakistan.
Plant material

Fifteen genotypes of groundnut were obtain from various
research institutes and used for evaluation in the study. These
experimental materials (genotypes) comprised of conventional
groundnut cultivars and various elite genotypes viz. BARD-
479, PG-1254, PG-1255, PG-1256, PG-1257, PG-1258, PG-
1259, PG-1260, PG-1261, PG-1262, PG-1263, PG-1264, PG-
1265, PG-1266 and PG-1267 cultivated in the highlands of
Pakistan.

Experimental trial

The present research work was carried out on groundnut during
the kharif season of year 2017 using Randomized Complete
Block Design (RCBD). Each trial was replicated three times.
All the agronomic practices were kept same for the genotypes
under cultivation during period of study. Each study unit
comprises of three rows of 4 m length and each plot is spaced
0.5 m apart. The plant to plant distance was 15cm and row to
row distance of 50cm was maintained by planting two seeds of
each genotype. The process of thinning was done after 20 days
of sowing and one plant per spot is maintained. Harvesting was
done at physiological maturity of 10 randomly selected plants.
The number of pods per plant and number of grains per pod
were counted after drying of plants as well as pods. Four rows
of each plot were harvested and seed yield was estimated per
plot and then the yield was converted into kg ha™.

Data collection and analysis

The study collected and recorded data on the following for
each of the 15 studied groundnut genotypes: plant height (cm),
number of branches per plant, leaf width (cm), leaf length (cm)
and plant canopy (cm). For recording the data about pod yield
(kg ha®), methods described by Khan et al. (2009) was used.
The plants were harvested from each plot then pods were
dehydrated under sun and weighed for pod yield per subplot.
The yield was changed into kg ha™ by following formula given
by Khan et al. (2009):

Pod yield (kg ha™) = [(Pod yield plot™ (kg) / Plot size (m?)] x
10,000 m?

Results of the study were analyzed according to the Steel et al.
(1997); Singh & Chaudhry (2004). Two way of analysis of
variance was calculated using the statistical software
STATISTICS 8.1.

Results and Discussion

Plant height

Data of plant height was measured when all the genotypes
have reached at 90 % maturity. Due to different genetic

backgrounds, all the genotypes under study differ from each
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other and showed significant differences in case of plant
height. Fikreselassie (2012) conducted a study and found
that significant variations are present for the trait and also
stated that plant height is one of the traits which have
positive relation and greater influence. Results of the study
showed that the maximum height plant height was
observed in genotype BARD-479 and PG-1256 i.e. 77.667
cm and 71 cm, respectively. Similarly medium height
examined in plants of genotype PG-1255 and PG-1254 i.e.

56 cm and 52 cm, respectively (Table 1). The lowest plant
height was examined in genotype PG-1265, PG-1262 and PG-
1260 i.e., 42.33 cm, 41.00 cm and 38 cm, respectively. Plant
height might be a significant trait for recommendation of a
variety because it has a positive relation with yield. Plant with
more height, produce fewer yield. The results are in line with
the findings of John et al. (2015). They reported that plant
yield is positively correlated with the height of plant.

Table 1 Plant height (cm) and least significant difference (LSD) test of all-pair-wise comparisons of plant height of genotypes

S. No. Genotypes Plant height (cm) S. No. Genotypes Plant height (cm)
1 BARD-479 77.667° 9 PG-1261 47.333°

2 PG-1254 52.667"¢ 10 PG-1262 41.000°

3 PG-1255 56.000"¢ 11 PG-1263 68.333%

4 PG-1256 71.000%® 12 PG-1264 65.667°

5 PG-1257 44.667% 13 PG-1265 42.333°

6 PG-1258 66.333% 14 PG-1266 61.333%¢

7 PG-1259 68.667% 15 PG-1267 65.667%°

8 PG-1260 38.000°

Observations per mean = 3; Standard error of a mean = 6.3938; Grand mean = 1752.2; CV = 57.778; Alpha = 0.05; Standard error for
comparison = 9.0422; Critical T value = 2.048; Critical value for comparison = 18.522; Error term used: REP*Gen 28 D.F.; There are 5
groups (A, B, etc.) in which the means are not significantly different from one another.

Number of branches per plant

Number of branches per plant is also a key factor which
contributes in yield parameters of plant. The data in Table
2 showed that there is huge difference in number of
branches per plant among all the genotypes. The maximum
number of branches was recorded in genotype PG-1265
followed by PG-1258, PG-1260, PG-1262 and PG-1266.
Almost remaining genotypes followed the same pattern
and there is no significant differences found in number of

branches. However, the fewest number of branches were
found in genotype PG-1255 and PG-1256. Although, there
is no significant difference was found among the genotypes
evaluated during the course of study. Plant with more
number of branches is able to produce more biomass and
ultimately more yield. The results of the study are at par
with the findings of EI-Naim et al. (2011). They concluded
that more branching in groundnut may have very positive
impact on yield of groundnut.

Table 2 Number of branches and least significant difference (LSD) test of all-pair-wise comparisons of number of branches of

genotypes

S. No. Genotypes Number of branches S. No. Genotypes Number of branches
1 BARD-479 7.000° 9 PG-1261 10.667%

2 PG-1254 10.667% 10 PG-1262 11.000%

3 PG-1255 6.333° 11 PG-1263 8.333%°

4 PG-1256 6.33° 12 PG-1264 10.667%

5 PG-1257 8.000™ 13 PG-1265 11.333%

6 PG-1258 11.000% 14 PG-1266 11.000%

7 PG-1259 8.333%° 15 PG-1267 9.333%°

8 PG-1260 11.000%

Observations per mean = 3; Standard error of a mean = 1.1276; Grand mean = 9.4; CV = 20.78; Alpha = 0.05; Standard error for comparison
= 1.5946; Critical T value = 2.048; Critical value for comparison = 3.2665; Error term used: REP*Gen 28 D.F.; There are 3 groups (A, B,
etc.) in which the means are not significantly different from one another.

Leaf width (cm)

The results in Table 3 showed that the values of leaf width
also vary among all the genotypes under consideration.
The highest value of leaf width was observed by the
genotype PG-1256 and PG-1262 having leaf width of 2.7
cm. Similarly, value of leaf width in genotype PG-1255 is
2.5 cm. On the other hand lowest value of leaf width was

observed in genotype PG-1264. Genotypes PG-1256 and PG-
1263 showed a value of 2.66 cm and in genotype PG-1260
value of 2.66 cm was obtained. However, there are no
significant differences observed in genotypes evaluated in the
study as all these showed an almost similar trend in case of leaf
width. Leaf width is a crucial morphological trait that can
influence plant growth, development, and overall productivity.
One of our findings shows the considerable variability in leaf

3



https://aabinternational.com/

Advances in Agriculture and Biology (2019) 2(1): 1-7

width among these genotypes. The genotype PG-1256 and
PG-1262 exhibited the highest leaf width, both measuring
2.7 cm. This suggests that these genotypes may possess
characteristics or genetic traits that contribute to broader
leaves. On the other hand, genotype PG-1264 displayed the
lowest leaf width, indicating a potential genetic or
physiological difference that results in narrower leaves.
The intermediate values observed in genotypes PG-1255,
PG-1263, and PG-1260 (2.5 cm, 2.66 cm, and 2.66 cm,
respectively) suggest a moderate range of leaf width in
these genotypes. While there are slight variations, the
overall trend in leaf width among these genotypes seems to
be relatively consistent, as indicated by the lack of
significant differences. Hence, leaf width variations among
different genotypes provide a foundation for understanding
the genetic diversity within the studied population.

Leaf length (cm)

Data of trials showed that there is also a variation observed
in leaf length of different genotypes under observation.
Maximum length of leaf was recorded in genotype PG-
1254. Genotypes PG-1255, PG-1259, BARD-479, PG-
1258, PG-1263, PG-1264, PG-1261 showed values of leaf

length 6.66cm, 6.266 cm, 5.966 cm, 5.90 cm, 5.5 cm, 5.3 cm,
and 5.233 cm, respectively. Remaining genotypes showed a
similar pattern in length of leaf. On the other hand, genotype
PG-1265 exhibited the lowest leaf length.

Leaf length is an important factor influencing the overall
plant structure and can indicate the genetic diversity in a
population (Shi et al., 2019). Genotype PG-1254 showed the
maximum leaf length, signifying that this genotype possesses
genetic traits or physiological characteristics favorable for
longer leaf development. The important factors should be
studied for longer leaf length in PG-1254 which might be
valuable for improving specific traits of plants related to leaf
morphology in various breeding programs. The other
genotypes exhibited consistent pattern in leaf length suggesting
a level of uniformity in genetic traits among them. Due to
shared traits in these genotypes, genetic markers linked to leaf
length could be identified for developing plants with desired
leaf characteristics. The variation in leaf length of these
genotypes stresses the significance of genetic diversity in plant
populations. The varieties can be developed with specific traits
such as optimal leaf Ilength which can influence
photosynthesis, nutrient absorption, and overall plant
performance by utilizing this diversity in crop improvement
programs (Richards, 2000).

Table 3 Leaf width (cm) and least significant difference (LSD) test of all-pairwise comparisons of leaf width of genotypes

S. No. Genotypes Leaf width (cm) S. No. Genotypes Leaf width (cm)
1 BARD-479 2.133% 9 PG-1261 2.166™

2 PG-1254 2.333" 10 PG-1262 2.700°

3 PG-1255 2.500%® 11 PG-1263 2.666"

4 PG-1256 2.700° 12 PG-1264 1.633"

5 PG-1257 2.300™ 13 PG-1265 2.200™

6 PG-1258 2.266 14 PG-1266 1.83%

7 PG-1259 2.666° 15 PG-1267 2.100%

8 PG-1260 2.433%

Observations per mean = 3; Standard error of a mean = 0.1129; Grand mean = 2.3089; CV = 8.47; Alpha = 0.05; Standard error for
comparison = 0.1597; Critical T value = 2.048; Critical value for comparison = 0.3272; Error term used: REP*Gen 28 D.F.; There are 6
groups (A, B, etc.) in which the means are not significantly different from one another.

Table 4 Leaf length (cm) and least significant difference (LSD) test of all-pair-wise comparisons of leaf length of genotypes

S. No. Genotypes Leaf length (cm) S. No. Genotypes Leaf length (cm)
1 BARD-479 5.966™" 9 PG-1261 5.233°"

2 PG-1254 7.000% 10 PG-1262 4.766%"

3 PG-1255 6.666% 11 PG-1263 5.500%

4 PG-1256 5.900°* 12 PG-1264 5.300"¢

5 PG-1257 5.466%¢ 13 PG-1265 4.266"

6 PG-1258 5.900°* 14 PG-1266 5.166""

7 PG-1259 6.266™ 15 PG-1267 4.866"

8 PG-1260 4.566"

Observations per mean = 3; Standard error of a mean = 0.2448; Grand mean = 5.5222; CV = 7.68; Alpha = 0.05; Standard error for
comparison = 0.3462; Critical T value = 2.048; Critical value for comparison = 0.7092; Error term used: REP*Gen 28 D.F.; There are 9
groups (A, B, etc.) in which the means are not significantly different from one another.

Plant canopy (cm)

The data in Table 5 showed that all the fifteen genotypes
are differing from each other on the basis of plant canopy.
Maximum plant canopy was found in genotype PG-1256
and the lowest plant canopy was noticed in genotype GP-

1262. The maximum plant canopy was recorded in genotype
PG-1256, and the lowest plant canopy was found in genotype
PG-1262 that indicates the existence of a wide spectrum of
plant canopy characteristics among the genotypes. This range
suggests that genetic factors play a significant role in
determining the lateral spread of the plants. Understanding
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such genetic diversity is vital for plant breeding programs
where specific plant traits such as canopy, may be targeted
for modification to meet specific agricultural or
commercial objectives. The fact that all fifteen genotypes
exhibit differences in plant canopy emphasizes the

complexity of the genetic factors influencing this trait. This
variation could arise from a combination of factors including
the presence of different alleles, gene expressions, or
environmental interactions (Richards, 2000).

Table 5 Plant canopy (cm) and least significant difference (LSD) test of all pair-wise comparisons of plant canopy of

genotypes
S. No. Genotypes Plant canopy (cm) S. No. Genotypes Plant canopy (cm)
1 BARD-479 148.00" 9 PG-1261 86.00"
2 PG-1254 133.00™ 10 PG-1262 65.00
3 PG-1255 84.33" 11 PG-1263 111.00%
4 PG-1256 155.67° 12 PG-1264 128.67%
5 PG-1257 120.33% 13 PG-1265 108.33%
6 PG-1258 91.67%" 14 PG-1266 96.67"
7 PG-1259 99.33" 15 PG-1267 105.67°"
8 PG-1260 77.00"

Observations per mean = 3; Standard error of a mean = 6.4664; Grand mean = 107.38; CV = 10.43; Alpha = 0.05; Standard error for
comparison = 9.1448; Critical T value = 2.048; Critical value for comparison = 18.732; Error term used: REP*Gen 28 D.F.; There are 10
groups (A, B, etc.) in which the means are not significantly different from one another.

Dry pod yield

Dry pod yields significantly varied among the genotypes
under consideration in these trials. In the initial yield trials
of fifteen entries, PG-1265 demonstrated the highest
average dry pod yield at 2293.3 kg ha™, surpassing the
check variety BARD-479 which had a mean dry pod yield
of 1132 kg ha™. This showed that per hectare yield of PG-
1265 is high as 36 percent more as compared to check
variety BARD-479 which is the most common and popular
variety in Pothohar region of Pakistan. The results of the
preliminary vyield trials showed that the genotypes
producing more number of mature pods are high yielding
varieties were PG-1296, PG-1267 and PG-1266 with yield
2296.3 kg ha’, 22019 kg ha'! and 2104.7kg ha®,

respectively. The Genotype PG-1255 and PG-1259 showed the
dry pods vyield of 1865.9 kg ha® and 1712.6 kg ha?,
respectively (Table 1). Genotypes which produced the
minimum yield were BARD-479, PG-1263 and PG-1264 with
yield values of 1132 kg ha™, 1174 kg ha™, 1456.6 kg ha™,
respectively. A similar study was conducted by Nawaz et al.,
(2013) and found that similar results were obtained in the
preliminary yield trials. They concluded that the dry pod yield
is highly correlated with number of pods per plant. Increase in
seed size and pods per plant are important parameters for
improvement in groundnut varieties. In a previous research
study, large seeded mutants were detected in a groundnut cv.
Georgia Browne (Branch, 2002). Many researchers reported
large seed size as an important indicator of seed yield in
chickpea (Waldia et al., 1996; Mehla et al., 2000).

Table 6 Values of dry pod yield (DPY) and least significant difference (LSD) test of all-pairwise comparisons of DPY for

genotypes
S. No. Genotypes Mean S. No. Genotypes Mean
1 BARD-479 1456.6™ 9 PG-1261 2039.2%1¢
2 PG-1254 1774.3"9 10 PG-1262 1933.1"°
3 PG-1255 1865.9°" 11 PG-1263 1174.5"
4 PG-1256 1599.4" 12 PG-1264 1132.9
5 PG-1257 1502.2%" 13 PG-1265 2296.3
6 PG-1258 1978.7"¢ 14 PG-1266 2104.7%¢
7 PG-1259 1712.6%" 15 PG-1267 2201.9%
8 PG-1260 1510.5%"

Observations per mean = 3; Standard error of a mean = 102.44; Grand mean = 1752.2; CV = 10.13; Least Significant Difference (LSD) test
of all-pairwise comparisons was applied for DPY of genotypes; Alpha = 0.05; Standard error for comparison = 144.87; Critical T value =
2.048; Critical value for comparison = 296.75; Error term used: REP*Gen; D.F. = 28; There are 10 groups (A, B, etc.) in which the means
are not significantly different from one another.

Conclusion
yield produced by the genotype GP-1265 is 2296.3 kg ha™

The results of the study showed that the genotype PG-1265
is one of the best genotypes among the fifteen genotypes
under consideration. The mean maximum value of dry pod

which is 36 percent more as compared to the check variety
BARD-479 with dry pod yield of 1456.6 kg ha' and it is
recommended for cultivation in the area. However, further
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research may be required to check the response of PG-
1265 in other areas of the groundnut cultivation.
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