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ABSTRACT
Background and Objective: Mungbean is relatively unknown and underutilized pulse in Southeast
Nigeria with enormous potential to eliminate hunger and malnutrition in the region. This study was carried
out to evaluate, characterize and select promising mungbean genotypes based on morphological and
agronomic traits in an attempt to increase the legume base and secure alternative sources of plant-based
proteins for Nigerians. Materials and Methods: Ten mungbean accessions were characterized and
evaluated between April to October, 2020 at the Department of Crop Science, University of Nigeria, in a
randomized complete block design (RCBD) with four replications. Data were collected on 23
morphological and 21 agronomic traits. Results: The clear-cut variation in 21 of 23 morphological traits
and 16 of 21 agronomic traits. The number of pods (NOP) per plant, number of seeds (NOS) per pod and
seed yield were the most discriminating yield indices. The Tvr18 and Tvr79 recorded higher NOP per plant,
NOS per pod and seed yield and were therefore selected for advancement to the next generation. The
ten accessions were clustered into two distinct groups, cluster I and II, with 8 and 2 accessions,
respectively. The Tvr83 showed uniqueness for a higher number of leaves (NOL), number of branches
(NOB), NOP per plant (although with shorter pods) and smaller leaves compared to the other nine
accessions. Conclusion: The two high yielding accessions, Tvr18 and Tvr79 could provide flatulence free
proteins to Nigerians while, Tvr83 is a valuable candidate for improvement of Tvr18 and Tvr79 in any of
these traits for which it showed superiority.
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INTRODUCTION
By 2030, the second sustainable development objective of the UN purposes to completely exterminate
hunger and food insecurity1. This goal may be unrealistic if efforts are concentrated solely on major staple
food  crops.  In  view  of  the  predicted  upsurge  in  the global population from 7.7 billion in 2020 to 8.5
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billion in 20302, there is an increasing need to explore other minor or less known crops. Mungbean is a
minor pulse in Southeast Nigeria since its first introduction in 20033. Mungbean improvement programs
have been limited due to low genetic diversity among the mungbean gene pool4,5. Consequently,
statistical data for other pulses are not readily available globally in FAO statistical database due to scanty
research on the crop6,7. Mungbean yields in many countries are considerably “low, ranging from 0.5-1.5
t haG1”7. The Asian Vegetable Research and Development Centre (AVRDC) had made several attempts to
promote mungbean research globally through seed distribution among countries to deliver superior
germplasm with increased reliability and profitability for growers7. In spite of AVRDC’s efforts, mungbean
research in many countries is still poorly funded due to its minor status and the poor awareness of the
enormous nutritional, medicinal and environmental benefits of the crop. Previous evaluation studies across
agroecological zones in Nigeria have shown mungbean to be a low-cost crop, highly nutritious but low
in yield3,8-12. In the derived savanna zone of Southeast Nigeria, there is scarce literature report on
mungbean evaluation studies. Sufficient yield variability could exist among mungbean germplasm and
successful identification of high-yielding genotypes could be pivotal in the struggle to eliminate hunger
by 2030 as mungbean could provide a cheap alternative source of non-flatulence protein13, essential
amino acids such as phenylalanine, leucine, isoleucine, lysine, arginine14, vitamins, minerals, fiber, resistant
starch and antioxidants which decreases the risk of chronic diseases15. In addition, it improves soil fertility
through its role in nitrogen fixation and environmental conservation12,16,17 and serves as an integral part
of therapeutic medicine18. The objective of this study was to evaluate, characterize and select promising
mungbean genotypes based on morphological, agronomic and yield traits.

MATERIALS AND METHODS
Two field experiments were carried out at the Experimental Field of the Department of Crop Science,
University of Nigeria, Nsukka (latitude 06°52'N, longitude 07°24'E and altitude 447) between, April and
October, 2020.

Ten mungbean genotypes (Tvr18, Tvr19, Tvr24, Tvr28, Tvr32, Tvr34, Tvr49, Tvr65, Tvr79 and Tvr83) sourced
from the Genetic Resource Centre, International Institute of Tropical Agriculture (IITA), Ibadan (Table 1)
were replicated four times in RCBD.  Plants were spaced 30×10 cm apart within plots. Each 0.6 m2 plot size
contained 20 stands with a 1 m gap between plots. Land preparation, seed priming, seeding, manure
application, thinning and weed management were carried out following the standard procedures used
by Ihejiofor et al.12.

Data were collected on 23 morphological descriptors and 16 agronomic parameters according to the
standard procedures used by Kaur et al.19. The number of days (NOD) to seed emergence was determined
by recording the NOD from the day the seeds were sown till the day of seed emergence. The NOD to first
and 50% flowering were obtained by recording the days from the date of seeding to when at least one
and half of the plant flower, respectively. The NOD to pod formation was recorded by calculating the days 

Table 1: Passport data of ten mungbean accessions evaluated in derived savanna agro-ecology of Southeast Nigeria
Accession number Specie name Donor’s name Donor’s number Local name Collection date
Tvr18 Vigna radiata L. IITA 00BE14 Mungbean 0819
Tvr19 ” ” ” ” ”
Tvr24 ” ” ” ” ”
Tvr28 ” ” ” ” ”
Tvr32 ” ” ” ” ”
Tvr49 ” ” ” ” ”
Tvr65 ” ” ” ” ”
Tvr79 ” ” ” ” ”
Tvr83 ” ” ” ” ”
Tvr34 ” ” ” ” ”
IITA: International institute of tropical agriculture, Ibadan, Nigeria
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from seeding to when at least the first pod is formed. The NOL per plant was obtained by counting the
number of fully expanded leaves per plant. Plant height was recorded as the height from the ground to
the apex of the terminal leaf buds using tape. Leaf area was determined following the procedure of Hamid
and Agata20 with measurements taken on the 4th fully expanded leaf from the apex. Stem diameter was
determined with a measuring tape at 5 cm above ground level of each plant. The NOS per pod was
determined by taking the average number of seeds from 10 pods per plant. Average seed weight was
determined as total seed weight per plant divided by the NOS per plant. Seed length was recorded as the
mean length of 10 seeds selected at random, not including those at both ends of the pods. Seed width
was recorded as the mean distance between the hilum and the keel of 10 seeds. Seed thickness was
recorded as the mean thickness of 10 seeds measured for length and measurement was made
perpendicular to length and width. Pod length was recorded as the average length of 10 pods per plant
with a measuring tape. Pod width was recorded as the average width of 10 pods measured for length by
use of a DIN862 ABS Mitutoyo Digital Vernier Caliper Seed yield per plant was recorded as the total
weight of dry seeds per plant.

Statistical analysis: To test for the significance of treatment means, Analysis of Variance (ANOVA) was
performed on all data using Genstat 12th edition. Post-ANOVA means separation was achieved using the
least significant difference (LSD) at p<0.05. Graphs were constructed using Graphpad prism 6 and
dendogram was made with IBM SPSS 21. 

RESULTS
Variation in phenology of ten mungbean accessions evaluated in derived savanna agro-ecology of
Southeast Nigeria: The effect of genotype on the phenology of mungbean was shown in Fig. 1a. Days
to first and 50% seedling emergence were similar across all ten genotypes with a mean number of 3.5 and
4.2 days after planting (DAP) to first and 50% emergence, respectively. Contrarily, the genotypes
responded differently to NOD to flowering (p<0.05). Although, all genotypes exhibited asynchronous
flowering habit, Tvr32, Tvr49 and Tvr83 took the least NOD to first flowering (40 DAP) and 50% flowering
(42 DAP) to Tvr65 which was the latest, taking 48.33 and 53.43 DAP to first and 50% flowering, respectively
(Fig. 1a). The NOD to first podding was earliest in Tvr49 (41.70), Tvr32 (42.00) and Tvr83 (42.67) in contrast
to Tvr65 (54.00) and Tvr18 (50.67) which were the latest. The same trend was noticeable for NOD to 50%
podding. Tvr83, Tvr24, Tvr49 and Tvr32 attained 50% podding in #50 DAP compared to Tvr65 and Tvr18
which took 63.65 and 66.20 DAP to attain 50% podding.

Variation in morphology of ten mungbean accessions evaluated in derived savanna agro-ecology
of Southeast Nigeria: Variations in morphological attributes of ten mungbean accessions were shown
in Table 2a and b. All genotypes showed indeterminate growth habits. Six were of the erect type, three
semi-erect and one of the spreading type. Hypocotyl colour varied from green (2) to greenish purple (7)
to purple (1). Six accessions had cuneate leaf shape, three-deltoid and one-ovate. Seven accessions had
medium leaves, two-large and one-small leaves with leaf pubescence present in all accessions (Plate 1).
Greenish-purple was the dominant petiole colour (7 of 10), six of which were medium in length, two were
long and two were short.  With an exception of Tvr83 which had its raceme below the canopy, all other
nine accessions had racemes above the canopy. Calyx colour varied from greenish-purple (4) to greenish-
gray (3), light-gray (1), green (1) and greenish-yellow (1). The dominant corolla colour was greenish-yellow
(7) while the immature pod colour ranged from light green (8) to deep green (2). All pods were of the
round type with heavily present pubescence in seven compared to three intermediates. Nine of the
accessions had the least curved pods while one had medium-curved pods. Flower colour varied from pale
yellow (8) to light (1) and bright yellow (1). Most accessions had mixed coloured seeds with dull luster in
nine accessions while, only Tvr83 had shiny seeds (Plate 2). With an exception of Tvr83 which had oval
seeds, all nine accessions had round seeds. Constrictions of pods between seeds were present in all the
accessions.
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Fig. 1(a-f): (a) Variation in phenology, (b) Plant height, (c) Leaf number, (d) Number of branches, (e) Leaf
area and (f) Stem diameter of ten mungbean accessions evaluated in derived savanna
agro-ecology of Southeast Nigeria
WAP: Weeks  after  planting,  graphs  show  mean and standard deviations and bars with different alphabets are statistically different
at p<0.05

Variation in agronomic  traits  of  ten  mungbean   accessions   evaluated   in   derived  savanna
agro-ecology of Southeast Nigeria
Growth: Variations were observed among the ten genotypes studied. Except Tvr83 and Tvr24 which
produced shorter plants, averaging peak heights of 30.00 and 36.88 cm, respectively. 

At 8 WAP, the other 8 genotypes were statistically similar in height with Tvr65 recording the tallest plant
(64.56 cm) (Fig. 1b). The Tvr83 and Tvr24 produced consistently shorter plants across the weeks of
investigation. Leaf numbers did not significantly vary at 2 and 4 WAP (Fig. 1c). A significant effect of
genotype became evident at 6, 8 and 10 WAP with Tvr83 producing the highest leaf number (65.38)
compared to Tvr32 (35.71) which was the least. All genotypes showed comparable NOB at 2 WAP.
However, a significant effect was observed at 4, 6, 8 and 10 WAP, with Tvr83 recording higher (p<0.05)
NOB (15.08) in contrast to Tvr32 (5.53) which was the least (Fig. 1d). A significant effect of genotype on
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Plate 1: Growth responses of mungbean accessions at seedling and reproductive stages

Plate 2: Morphological variation in seed colour and size among ten mungbean accessions

leaf area was recorded across all weeks of investigation. Tvr83 produced consistently thinner and smaller
leaves throughout the study with a mean peak of 59.66 cm2 at 10 WAP compared to Tvr49 with the
highest mean of 209.27 cm2 (Fig. 1e). Stem diameter was not affected by genotype at 2 WAP. However,
at 4, 6, 8 and 10 WAP, the genotypic effect became evident. The Tvr19 and Tvr79 showed consistent and
progressive superiority in stem diameter across the weeks of study. The widest stem diameter was
recorded in Tvr79 (1.42 cm) while Tvr83 (0.62 cm) was the thinnest at 10 WAP (Fig. 1f).

http://doi.org/10.3923/ajbs.2023.110.120  |                 Page 115



Asian J. Biol. Sci., 16 (2): 110-120, 2023

http://doi.org/10.3923/ajbs.2023.110.120  |                 Page 116

Ta
ble

 3:
 V

ar
iat

ion
 in

 yi
eld

 an
d 

yie
ld 

co
m

po
ne

nt
s o

f t
en

 m
un

g 
be

an
 ac

ce
ssi

on
s e

va
lua

te
d 

in 
de

riv
ed

 sa
va

nn
a a

gr
o-

ec
olo

gy
 o

f S
ou

th
ea

st 
Ni

ge
ria

Nu
m

be
r o

f
Po

d
Po

d
Nu

m
be

r o
f

Nu
m

be
r o

f
Se

ed
Se

ed
Se

ed
 w

eig
ht

/
10

0-
se

ed
 

Se
ed

 yi
eld

Ge
no

 ty
pe

po
ds

/p
lan

t
len

gt
h (

cm
)

wi
dt

h (
cm

)
se

ed
s/p

od
se

ed
s/p

lan
t

len
gt

h (
cm

)
wi

dt
h (

cm
)

pla
nt

 (g
) 

we
igh

t (
g)

(t 
ha

G1 )
Tv

r1
8

27
.27

±8
.96

8.9
1±

0.0
5

0.4
0±

0.0
2

13
.5±

0.5
0

22
7.8

6±
38

.87
0.4

7±
0.0

1
0.3

8±
0.0

2
9.2

9±
0.7

7
5.4

1±
0.6

0
3.1

0±
0.5

4
Tv

r1
9

16
.33

±1
0.6

0
8.2

8±
0.4

2
0.3

7±
0.0

4
13

.25
±1

.00
16

6.0
8±

13
9.0

9
0.4

0±
0.0

1
0.3

5±
0.0

0
7.0

1±
6.3

6
5.1

0±
0.5

1
2.3

4±
0.8

1
Tv

r2
4

22
.75

±1
4.7

8
8.4

7±
0.4

0
0.3

8±
0.0

3
12

.58
±0

.38
18

1.5
8±

83
.60

0.4
4±

0.0
0

0.3
5±

0.0
1

6.4
0±

3.6
9

4.7
8±

0.5
8

2.1
3±

0.7
4

Tv
r2

8
13

.42
±9

.78
8.9

5±
0.2

8
0.4

1±
0.0

8
13

.5±
0.6

6
14

7.1
7±

11
2.7

0
0.4

4±
0.0

1
0.3

5±
0.0

1
5.4

7±
4.6

8
4.8

1±
0.6

2
1.8

2±
1.1

0
Tv

r3
2

11
.28

±2
.43

8.6
±0

.54
0.4

3±
0.0

5
11

.69
±1

.17
91

.31
±2

1.5
0

0.4
9±

0.0
3

0.4
0±

0.0
1

4.8
8±

2.4
1

4.8
0±

0.8
0

1.6
3±

0.8
5

Tv
r4

9
12

.00
±1

1.1
4

8.9
2±

0.7
6

0.4
5±

0.0
4

11
.44

±2
.99

13
6.8

3±
12

9.4
1

0.4
8±

0.0
3

0.4
0±

0.0
0

6.0
5±

5.9
6

5.9
0±

0.3
5

2.0
2±

0.9
2

Tv
r6

5
15

.58
±1

0.3
4

8.6
2±

0.5
1

0.4
0±

0.0
4

9.7
5±

3.3
8

17
4.8

3±
19

0.7
0

0.4
9±

0.0
2

0.3
9±

0.0
3

7.4
3±

8.2
0

5.5
0±

0.2
0

2.4
8±

1.4
0

Tv
r7

9
26

.58
±1

5.6
0

8.7
5±

0.7
5

0.4
4±

0.0
1

12
.58

±1
.38

21
3.9

2±
11

8.7
1

0.4
8±

0.0
2

0.3
9±

0.0
1

8.9
4±

5.6
1

5.3
5±

0.4
1

2.9
8±

0.5
5

Tv
r8

3
32

.61
±7

.50
4.7

5±
0.0

6
0.3

6±
0.0

4
7.0

6±
0.4

2
16

4.3
3±

45
.52

0.4
9±

0.0
1

0.3
7±

0.0
2

6.6
0±

2.1
0

5.3
7±

0.2
7

2.2
0±

1.5
4

Tv
r9

2
9.3

3±
1.8

9
6.8

7±
0.5

2
0.4

5±
0.1

0
7.5

0±
2.1

2
69

.67
±2

3.5
7

0.5
9±

0.0
0

0.4
1±

0.0
3

3.0
3±

0.1
0

4.9
8±

0.5
5

1.0
1±

1.0
2

LS
D 0

.05
14

.76
0.8

3
NS

2.9
8

NS
0.0

6
0.0

2
NS

NS
0.2

6
M

ea
n

18
.72

8.1
1

0.4
1

11
.29

15
7.3

6
0.4

7
0.3

8
6.5

1
5.2

0
2.1

7
SD

8.0
0

1.3
3

0.0
3

2.4
0

49
.17

0.0
3

0.0
2

1.8
5

0.3
7

0.6
2

CV
%

42
.77

16
.38

8.0
2

21
.25

31
.25

7.0
0

6.0
2

28
.42

7.0
9

28
.42

NS
: N

ot
 si

gn
ific

an
tly

 di
ffe

re
nt

 at
 p<

0.0
5 a

cc
or

din
g L

SD
 m

ea
n s

ep
ar

ati
on

 pr
oc

ed
ur

e, 
LS

D:
 Le

as
t s

ign
ific

an
t d

iff
er

en
ce

 be
tw

ee
n t

wo
 m

ea
ns

, S
D:

 St
an

da
rd

 de
via

tio
n a

nd
 CV

%:
 Pe

rce
nt

 co
eff

ici
en

t o
f v

ar
iat

ion



Asian J. Biol. Sci., 16 (2): 110-120, 2023

Fig. 2: Cluster analysis of growth and yield components of ten mungbean accessions using average
linkage method 

Yield: Variation in yield and yield components were recorded among the ten accessions (Table 3). Of the
10 yield traits evaluated, the genotypes varied significantly (p<0.05) in 6 traits (NOP per plant, pod length
plant per plant, NOS per pod, seed length, seed width and seed yield) and were comparable in 4 traits
(p>0.05). The NOP per plant ranged from 9.33 in Tvr92 to 27.27 in Tvr18. Pod length ranged from 4.75
in Tvr83 to 8.95 in Tvr28. Pod width ranged from 0.36 cm in Tvr83 to 0.45 cm in Tvr49. The NOS per pod
ranged from 7.06 in Tvr83 to 13.5 in Tvr18. NOS per plant ranged from 69.67 in Tvr92 to 227.86 in Tvr18.
Seed length ranged from 0.40 cm in Tvr19 to 0.59 cm in Tvr92. Seed width ranged from 0.35 cm in Tvr24
to 0.41 cm in Tvr92. Seed weight  per  plant  ranged  from  3.03  g  in Tvr92 to 9.29 in Tvr18. Weight of
100-seed ranged from 4.78 g in Tvr24 to 5.90 g in Tvr49. Seed yield ranged from 1.01 t haG1 in Tvr92 to
3.10 t haG1 in Tvr18. Coefficient of variation ranged from 6.03 for seed width to 42.77% for NOP per plant.
Cluster analysis using single linkage method grouped the ten accessions into 2 clusters at a Euclidian
distance >10. Accessions Tvr19, Tvr65, Tvr18, Tvr49, Tvr28, Tvr79, Tvr24 and Tvr32 occupied cluster I while,
Tvr34 and Tvr83 occupied cluster II (Fig. 2).

DISCUSSION
The accessions differed significantly in terms of morphological and agronomic characteristics. Variations
in morphological attributes such as growth pattern, hypocotyl colour, leaf shape and colour, petiole
colour, raceme position, point of attachment of peduncle, pod pubescence, etc. (Table 2a and b) could
suggest differences in their DNA sequences and karyotypes21, an indication that the accessions may have
evolved from ecologically diverse habitats6, ancestry or at different evolutionary stages of development.
Variations in phenological attributes including NOD to 1st and 50% emergence and NOD to 1st and 50%
flowering, NOD to 1st and 50% podding are very important parameters that could serve as morphological
markers to discriminate against late maturing genotypes. The existence of genetic variability is the basis
upon which crop improvement is advanced22. It is pivotal to the success of any breeding program23, as the
availability of sufficient variability in a germplasm collection can almost nearly guarantee success24. Three
accessions, Tvr32, Tvr49 and Tvr83 showed consistency in earliness in terms of NOD to emergence,
flowering and podding and are therefore early maturing genotypes while two accessions, Tvr18 and Tvr65
were consistently late and are classified as late maturing. The other accessions, Tvr19, Tvr24, Tvr28, Tvr79
and Tvr34 were neither early nor late maturing.
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Variation in plant height, leaf number, leaf area, pod and seed traits among the ten mungbean accessions
suggests differences in their genetic makeup. Accessions Tvr18 and Tvr79 were clustered together in
cluster I and were the best in yield traits inferring a common ancestry. The coefficient of variation revealed
that NOP plant (42.77%), NOS pod (31.25%) and seed yield per hectare (28.42%) were the most
discriminatory yield parameters. Based on CV%, Tvr18 and Tvr79 which recorded higher numbers of seeds
per plant, NOS pod and seed yield per hectare were the best-yielding accessions. These were closely
followed by Tvr65, Tvr19 and Tvr83, respectively. However, Tvr83 was unique from the other genotypes
as it produced distinctively the smallest leaf area, shiny seeds, higher leaf numbers and higher NOP plant
(p<0.05) relative to the rest genotypes which suggests that it could be a distant relative of the other
accessions as elucidated by the dendrogram diagram (Fig. 2) thus, making it an excellent candidate for
mungbean hybridization and introgression programs, especially in traits for which it showed superiority.
Clustering of genotypes helps in partitioning a large heterogeneous set of genotypes into smaller and
relatively more homogeneous clusters25. It is important in identifying distant relatives of a species which
is a requirement for crop improvement through hybridization22,26 as plant breeders are presented with
ample opportunities to create new, improved cultivars through genetic variability27. Closely related
genotypes must have clustered together in clusters I and II. This is consistent with28,29.

Implications Tvr18 and Tvr79 which were the best yielding genotypes could potentially provide flatulence-
free proteins to the Nigerian populace while Tvr83 is a valuable candidate for improvement of the
branching potentials of Tvr18 and Tvr79 through hybridization. However, further evaluation in
multilocation trials for yield stability needs to be carried out. 

CONCLUSION
The study characterized and evaluated 10 mungbean accessions based on 23 morphological and 16
agronomic parameters in the derived savanna agroecological zone of Southeast Nigeria. Morphological
and agronomic variations were recorded for most of the traits investigated. Two accessions, Tvr18 and
Tvr79 performed better in terms of NOP per plant, NOS per pod and seed yield which was the three most
varied yield parameters and were therefore selected for advancement to the next generation. The ten
accessions were clustered into two distinct groups, cluster I and II, with 8 and 2 accessions, respectively,
suggesting that accessions clustered together are close relatives. The Tvr83 which was grouped with Tvr34
in cluster II recorded the highest NOL, NOB and NOP per plant in addition to having smaller leaves
compared to the other nine accessions. Hence, it could serve as a promising donor for the improvement
of Tvr18 and Tvr79 in any of these traits for which it showed superiority.

SIGNIFICANCE STATEMENT
The purpose of this study was to identify high yielding mungbean accessions to add to the legume base
of southeast Nigeria in an attempt to secure cheap alternative plant protein sources and in cushioning the
effect of hunger and malnutrition in the region in line with the UN Sustainable Development Goals. Two
high yielding accessions, Tvr18 and Tvr79 and one high branching type were identified. These high
yielding accessions could potentially provide flatulence free proteins to the Nigerian populace while the
high branching type is a valuable candidate for improvement of the branching potentials of the other two
through hybridization. 
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