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Abstract: The physiomorphological divergence was assessed in twenty-seven soybean genotypes by using cluster mean
analysis, principal component and principal coordinate analysis and mean difference to identify parental genotypes for
future breeding program in order to develop new high yielding varieties in randomized complete block design with three
replications. Plant height, days to first flowering and days to 50% flowering have the highest percent of variations anomg
the traits. The genotypes under the experiment were grouped into five clusters. The highest inter cluster distance was
found between cluster | and IV followed by | and V. According to principal component scores F-85-11347 and ASSET-
93-19-13 have the prominent influence towards varietal improvement. Selecting genotypes from distant clusters probably

provide promising recombinants and better segregants for future breeding platform.
Keywords: Cluster, genotype, genetic variation, principal component analysis.

INTRODUCTION

Soybean (Glycine max (L.) Merrill) is a
leguminous crop which is one of the richest sources of
oil as well as protein. Soybean kernel contains 36%
protein, 35% carbohydrate, 19% oil, 5% minerals and
some other components with vitamins [1]. The current
nutritional condition of third world and some emerging
countries like Bangladesh is a matter of great fear since
the most of the publics are suffering from malnutrition
[2-4]. Soybean can show a significant role in this case
and can aid to meet up the nutritional shortage
difficulty. Furthermore soybean also contain frequent
compounds that perform as antioxidant and are valuable
to human fitness as they reduce the danger of
cardiovascular syndromes, breast cancer, osteoporosis,
diabetes and neurodegenerative sicknesses such as
Alzheimer’s and Parkinson’s and decrease the
menopausal signs [5].

Considering the potentiality of this crop, there
is a need for improvement and to develop varieties
suited to specific agro-ecological conditions and also
for specific end use. Due to low soil fertility and stress
condition [6] yield of soybean is poor in Bangladesh.
Genetic diversity is a major factor that determines
prospects of yield improvement in future. Knowledge
of genetic diversity within a crop and correlation among
the yield contributing characters is essential for the
long-term success of a breeding program and

maximizes the exploration of germplasm resources [2].
Moreover, evaluation of genetic diversity is important
to know the source of genes for a particular trait within
the available germplasm. Multivariate analysis acts as a
useful tool to quantify the degree of divergence
between the biological populations at genotypic level
and to assess the relative contribution of different
components to the total divergence both inter and intra
cluster levels [7]. In the present study, genetic
divergence of soybean has been assessed in the light of
twelve important morphological and physiological traits
to identify suitable genotypes for breeding program.

MATERIALS AND METHOD

The study was conducted to assess the
morphogenetic  divergence among twenty seven
soybean genotypes. The experiment was carried out
during December, 2013 to April, 2014 at the field
laboratory of Sher-e-Bangla Agricultural University,
Dhaka, Bangladesh. Soybean genotypes were sown in
randomized complete block design with three
replications; each plot consisted of a single row of 4m
long with row to row distance of 1m maintaining 10
plants per meter. Sowing was done with the help of
hand drill. Ten random plants were used to take the data
from field.

STATISTICAL ANALYSIS
The data were analyzed by Mahalanobi’s D?
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statistics, principal component analysis, cluster mean
analysis, principal coordinate analysis (PCA) and
canonical variate analysis (CVA). Twenty seven
soybean genotypes were grouped into cluster by using
Genstat v 5.5, software.

RESULTS AND DISCUSSION
Analysis of variance

The results of analysis of variance regarding
various plant traits are given in Table 1. From this table
it is found that in replication only days to days to 80%
maturity, number of branches per plant and stover yield
showed 1% level of significant but treatments showed
significant variation 5% level of significant for all
twelve characters studied. So, emphasis should be given
on these traits for future breeding program.

Tablel: Analysis of variance of 12 yield and yield related character of soybean

; DF Meansumof square

PH DFF DS0F D&M NBP NPP

NSP PL TSW SY SPWP | YIELD

6401 305 4037 479 423* 047

01 015 057 321> 01 516

2
Treatment | 26 | 23046 | 3861 | L2050 | 72427 | 1068 | BL3OY* | 021 | 066™ | 2352 | 4789 | 903 | 31423+
52 | %623 133 147 117 107 8263 006 006 026 088 043 51

** Significant at 1%
* Significant at 5%
DFF= Days to first flowering, PH= Plant height (cm), D50F= Days to 50% flowering, D80M= Days to 80%
maturity, NBP= Number of branches per Plant, NPP= Number of pod per plant, NSP=Number of seeds per pod, PL=
Pod lenght, HSW= Hundred seed weight (g), SY= Stover yield, SPWP= Single pod weight per plant, YIELD=Yield per

plant.

Eigen values
The principle component analysis yielded five
of the eigen values above unity accounted for 80.84%

of the total variation and the last seven principle
accounted for near about 20% of the total variation
(Table 2).

Table 2: Eigen values and yield percent contribution of twelve characters of twenty seven genotypes

Characters Eigen Per_cer_1t Cumulative_ % of
values variation percent variation

Plant height 4.37 36.45 36.45

Days to first flowering 2.24 18.69 55.14

Days to 50% flowering 1.22 10.2 65.34

Days to 80% maturity 1.07 8.92 74.26

Number of branches per plant | 0.75 6.22 80.48

Number of pod per plant 0.72 5.98 86.46

Number of seeds per pod 0.66 5.46 91.92

Pod length 0.45 3.73 95.65

100 seed weight 0.24 2.03 97.68

Stover yield 0.15 1.27 98.95

Single pod weight per plant 0.11 0.96 99.91

Yield per plant 0.01 0.09 100

Cluster analysis

Twenty seven genotypes were grouped in five
clusters (Table 3). From cluster | nearest cluster was Il1
(5.32) and farthest cluster was IV (15.10). Cluster V
(2.93) is the nearest cluster from cluster 1l and the
farthest cluster was IV (11.07). Highest cluster distance
found in between cluster | and cluster IV. Whereas

lowest cluster distance found between cluster Il and
cluster V. [8, 9] also grouped soybean genotypes in to
different clusters. Because the genotypes from diverge
cluster may be recommended for inclusion in
hybridization program as they are expected to produce
good segregants.

Table 3: The nearest and farthest cluster from cluster between D? values in soybean genotypes

Nearest cluster with D? | Farthest cluster with
Sl Cluster 2
values D“ values
1 I 11 (5.32) IV (15.10)
2 Il V (2.93) IV (11.07)
3 Il 1 (5.32) IV (10.01)
4 v 111 (10.01) 1 (15.10)
5 \ 11 (2.93) 1 (12.89)
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Performance of different traits

Means regarding different plant traits and their
comparison are given in Table 4. Plant height is an
important trait in erect type soybean and usually
positively correlated with yield [10]. The present result
revealed that height of plant was highly significant
affected due to various soybean genotypes. The plant
height ranged from 34.57 to 75.85. The line Australia
was found lowest plant height, whereas genotype PK-
327 had highest plant height. Some earlier reports [11,
12] also showed highly significant variability in plant
height in various soybean genotypes. BS-33 showed the
early flowering and F-85-11347 showed the late
flowering. Similar results found in case of line BS-33
for days to 50% flowering but days to 80% flowering
required minimum 116.33 days for LG-92P-1176.In
case of line F-85-11347 for days to 50% flowering
maximum 93.67 days, whereas days to 80% flowering

required maximum 157 days for Australia.

The number of branches is the most important
yield component in soybean. The effective and fruit
bearing branches play important role in enhancing the
final yield. The number of branches varies from
genotype to genotype depending upon genetic potential
of a variety. In present study the number of branches
was significantly affected by the various genotypes. The
highest branches (11.57) were produced by ASSET-93-
19-13 followed by GC-82-332411 (10.53) and F-85-
11347 (8.27). Similarly AGS-79 and P1-4174-75 had
shown very poor performance by showing only 3.47
and 4.07, branches per plant respectively. These results
are in harmony with the findings of [13] and [14] that
number of branches showed significant variation in
different soybean genotypes.

Table 4: Mean performance of various growth parameter and yield components

Genotype PH | DFF | D50F | D8OF | NBP | NPP | NSP | PL HSW | SY | SPWP | YIELD
LG-02P-1176 | 504 | 85 8733 | 11633 | 5 4867 | 233 | 335 |11 807 | 437 | 1235
P1-4174-75 | 5411 | 8267 | 8533 | 12733 | 407 | 3047 |3 495 | 1167 | 126 | 487 | 1513
KANH-33 | 64.11 | 84 87 12067 | 487 3927 |3 357 |52 |673 |481 |1515
AGS-79 4725 | 7733 | 8133 | 11833 | 347 | 4853 | 28 | 303 |71 | 399 | 198 | 922

MTD-452 5007 | 81.33 | 8433 | 12033 | 573 |50 307 | 422 | 823 |823 |49 10.67
GMOT-17 | 5531 | 8133 | 83.67 | 119 | 543 | 374 |3 365 | 513 | 578 | 361 | 1357
JOYAWAZA | 6048 | 8233 | 8633 | 11733 | 7.83 | 4473 | 28 | 311 | 647 |585 | 347 | 3848
F.85-11347 | 59.65 | 9033 | 9367 | 137 | 827 | 9 3 419|101 | 1983 |9.74 | 4981
YESOY-4 | 60.60 | 82.67 | 8433 | 131.67 | 567 | 5833 |3 309 | 823 | 1019 | 451 | 1607
SHOHAG | 5405 | 7767 | 8033 | 131 |56 | 2833 |2 282 837 |42 297 | 1067
AUSTRALIA | 3457 | 77.67 | 81 157 | 447 | 3827 | 333 |395 |1237 | 821 |472 | 2259
S?)szlzl' 5897 | 81.33 | 8267 | 12033 | 1053 |432 |3 353 | 613 |61 | 147 | 1828
PK-327 6642 | 82 8433 | 13133 | 54 | 5587 |3 395 | 813 | 727 |316 | 19.79
f;ﬁgT'%' 7421 | 85 87 13133 | 1157 | 8893 |3 375 | 863 |1497 |647 | 4336
PK-327 7585 | 8467 | 8933 | 132 |73 | 9267 |3 343|807 820 |475 | 1401
AGS-95 52.35 | 79 8067 | 13067 | 6.7 | 4093 | 247 | 347 | 1013 | 493 | 245 | 1734
BARI

S ANG | 4622 | 84 8633 | 13033 | 433 |284 |263 |301 |687 |433 |323 |1034
NS-1 523 | 8367 | 8567 | 128 | 767 |3867 |3 223 903 | 753 |3 283

MTD-451 | 4243 | 8567 | 89 19 |7 3733 | 3 347 |53 |29 277 | 1207
GC-830050 | 5553 | 8133 | 8333 | 119.67 | 8 6333 | 3 383 |55 | 1207 | 377 | 2113
86017-66-6 | 54.41 | 77.67 | 80.67 | 131.67 | 467 | 5367 | 3 357 | 1313 | 633 | 585 | 14.08
MTD-16 5247 | 81 8367 | 120 |48 | 4664 |3 343 | 883 | 637 |617 |837

|1_£c33-92p-12- 5559 | 81 83 13133 |62 |3773 |3 3.7 147 | 483 |s71 | 1457
BS-33 4397 | 74 7633 | 11967 | 613 | 4313 |3 378|121 | 687 |635 | 1051
ASSET-05 | 548 | 8133 | 8367 | 12533 | 467 | 5367 | 267 | 323 | 7.63 | 1533 | 268 | 14.63
BS-13 5545 | 80.67 | 92.33 | 13567 | 647 | 4633 |3 379 | 134 | 471 | 465 |14.79
CHINA-T 62.61 | 83 8633 | 12633 | 613 | 4727 |3 417 | 1313 |513 |55 16.21
Mean 5534 | 821 | 8478 | 127.32 | 622 | 4951 | 289 | 364 | 906 | 784 | 437 | 1854
Min. 3457 | 74 7633 | 116.33 | 347 | 2833 | 2 282 | 513 |29 | 147 |837

Max. 7585 | 90.33 | 9367 | 157 | 1157 | 95 333 | 495 | 147 | 1983 | 974 | 4981
CV (%) 925 | 141 | 143 | 085 | 1663 | 1836 |833 | 687 |562 | 1195 | 1494 | 1219

DFF= Days to first flowering, PH= Plant height (cm), D50F= Days to 50% flowering, D80M= Days to 80%
maturity, NBP= Number of branches per Plant, NPP= Number of pod per plant, NSP=Number of seeds per pod, PL=
Pod lenght, HSW= Hundred seed weight (g), SY= Stover yield, SPWP= Single pod weight per plant, YIELD=Yield per

plant.
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Pod length (cm) and number of seeds per pod
are very important yield parameters for soybean. Both
pod length and number of seeds per pod were highly
significantly affected due to various soybean genotypes.
The range for pod length was recorded from 2.82 to
4.95 cm. The longest pods were found at genotype PI-
4174-75. It was followed by some genotypes namely
NS-1, MTD-452 and F-85-11347 with a pod length of
4.23, 4.22 and 4.19 cm, respectively. Similarly, the
highest number of seeds per pod was recorded in
genotypes AUSTRALIA with an average 3.33 seeds per
pod while the lines SHOHAG were observed with less
number of seeds 2.00 in individual pods. Earlier
findings of [15] also showed significant variability in
pod length and number of seeds per pod in various
soybean genotypes.

In present study the range for number of pod
per plant were recorded from 28.33to 95. The highest
number of pod per plant were noticed at F-85-11347
and followed by PK-327 and ASSET-93-19-13 with an
average 92.67, 136.07, and 88.93, respectively. The
lowest number of pod per plant was found at SHOHAG.

Grain weight is an important yield parameter
and is vary from genotype to genotype. In the present
study 100 seed weight (g) ranged from 5.13 to 14.7 g.
Genotype LG-92P-12-18 showed maximum weight for
100 seeds (14.7 g) while GMOT-17 was noticed with
minimum 100 grain weight (5.13 g). The highest stover
yield was noticed in F-85-11347 (19.83 g) and lowest in
MTD-451 (2.9). Genotype F-85-11347 showed the
highest single pod weight per plant, whereas GC-82-
332411 showed the lowest.

Grain vyield being complex trait is highly
influenced by various environmental factors including
biotic and a biotic factors. It is also interplay of various
morphological characters which either favor or worsen
the final yield. In present investigations grain yield per
plant in grams were measured. Grain yield was found to
be highly significantly different due to different
soybean genotypes. The genotype F-85-11347
superseded all the genotypes with highest yield of 49.81
g per plant. It was closely followed by another high
yielding line ASSET-93-19-13 with grain yield of 43.36
g per plant. The genotype MTD-16 and AGS-79
showed poor performance in this experiment producing
only 8.37 and 9.22 g of grain yield per plant
respectively. It was further observed that the lines with
highest grain weight and more pod numbers had
produced higher yield. The findings of Malik et al.,
Sirohi et al. and Oz et al. are in accordance with these
results.

CONCLUSION

Most of the genotypes showed highly
significant variations among the traits and the variations
could be used in plant improvement program. Based on
the results of this experiment, it may be concluded that

breeding program can be undertaken selecting F-85-
11347 and ASSET-93-19-13 as parental genotypes
following by selection of superior segregants from the
successive generations. Because these genotypes
bearing most of the desirable characters including
highest yield per plant. Therefore, emphasis should be
given on these genotypes during selection in breeding
program in order to increase yield.
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