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Abstract: To study the relationships between morphological characters of soybean plant an experiment was
conducted in randomized complete blocks design (RCBD) in two replications under drought stress condition
at Agricultural College of Guilan University in 2008. Result of analysis of variance showed that there were
significant difference among the studied soybean genotypes in the majority of traits. The result of factor
analysis in under drought stress condition showed that 5 independent factors for characters to explain 78.018
percent variation of all data. A similarity factor was constructed using nearest neighbor method for
morphological characters varieties were classified into 7 groups. Classifying the results of the cluster analysis
identified TNH56 and BP genotypes suitable for sown in drought stress condition and These genotypes could
be used as source of germplasm for breeding for drought tolerance.
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INTRODUCTION principle environmental stress and to enter heavy damage

The  Chinese  landraces  have  also  been   introduced Drought can reduce crop yield, pasture deterioration and
into other major soybean producing countries including death of livestock. It strongly affects the production of
the United States, Brazil and Japan [1]. Genetic diversity cereals and poses a serious threat to the food security of
analysis reveals genetic backgrounds and relationships of households. World food security is dependent on
germplasm and also provides strategies to  establish, continuous crop improvement in particular, the
unitize and manage crop core collections [2, 3]. The development of crops within creased tolerance to abiotic
characterization of the correct population structure within stresses especially drought and salinity [17]. Drought
germplasm collections is critical to identify and correctly stress can reduce grain yield, have estimated the average
interpret associations between functional and molecular yield loss of 17 to 70 percent in grain yield due to drought
diversity [4, 5]. Soybean genetic diversity and stress [18]. However, low heritability of Drought is a
relationships can be assessed by the differences in drought tolerance and lack of effective selection
morphological and agronomic traits, pedigree information, approaches limit development of resistant crop cultivars
geographic origins, isozymes and DNA markers [6, 7, 8]. to environmental stress [19]. The best option for crop
genetic variability is still equally believed by all plant production, yield improvement and yield stability under
scientists. The importance of genetic diversity in plant drought stress conditions is to develop drought tolerant
breeding is obvious from the results obtained in different crop varieties. One of the main goals in breeding programs
crops [9, 10, 11, 12]. Drought is one of the most important is selection of the best genotypes under drought stress
abiotic stress factors [13]. which affects almost every conditions [20]. [21] reported that 5 independent factors
aspects of plant growth [14]. Drought is aris in threat of for characters 30 soybean genotypes to explain 80.2
world. Most of the countries of the world are facing the percent variation of all data. The first factor alone 22.54 of
problem of drought. The insufficiency of water is the the data changes can be justified and called the

in many part of the world for agricultural products [15, 16].
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phonological properties [22]. Showed that cluster analysis 5competitive plants of each plot and grain yield (kg/ha)
the genotypes divided in 3 groups. The first group were was calculated for the entire plot. Data were statistically
involved 14 genotypes, second group 33 genotypes and analyzed using ANOVA appropriate for RCBD with SAS
third group involved 11 genotypes. ver. 9.1 and factor analysis and cluster analysis using

The objectives of this study are to evaluate the SPSS 16 software’s.
genetic diversity of soybean cultivar using factor analysis
and cluster analysis, to analyze and characterize RESULTS AND DISCUSSION
population structure within soybean cultivarsand
compare effect traits on grain yield under drought stress Result of analysis of variance (Table 2) showed that
condition. there were significant difference among the studied

MATERIALS AND METHODS This illustrates the high potential of these genotypes to

The present study was conducted to evaluate the
effects of drought stress on soybean cultivars. To Study Factor Analysis: Factor analysis based principal
the relationships between morphological characters of component analysis and after varimax rotation showed
soybean plant an experiment was conducted in (Table 3) that 5 independent factors for characters to
randomized complete blocks design (RCBD)with two explain 78.018 percent variation of all data. The first factor
replication sat drought stress conditions at Agricultural because of high number of seed on plant and grain yield
College of Guilan University, Iran during 2008. The alone 22.54 percent of the data changes can be justified
material consisted of 19 soybean  genotypes  (Table  1). and called the yield and component yield properties. The
The seeds sown in the spring season and genotypes were second factor because high Day to 50% flowering and
grown in two row plots, each plot included four ridges Day to maturity was called phonological factor and alone
and each ridge was 3.5 m in length and 50 cm apart. 18.06 percent of the data changed can be justified. The
Agronomic characteristics were including plant height, third factor oil among trait alone 14.71 percent of the data
number of pod, leaf area, number of seed on pod, number changes can be justified. The four factor 100 grain weight
of seed on plant, 100 grain weight, day to 50% flowering, trait alone 12.41 percent of the data changes can be
day to maturity and grain  yield.  Data  were  recorded  on justified. The five factor because high  Plant  height  and

soybean genotypes for yield and component yield traits.

use the genetically source for breeding purposes.

Table 1: Used Genotypes

S/N Genotypes Origin (country) S/N Genotypes Origin (country)

1 Line 33 Iran 11 Zane Iran
2 Hill Iran 12 Hack Iran
3 Union Iran 13 Dw2 Iran
4 Bp Iran 14 Line 32 Iran
5 Hamilton Iran 15 Clark Iran
6 Streslland Iran 16 Gorgan 3 Iran
7 Williams Iran 17 Talar Iran
8 Tnh 56 Iran 18 Century Iran
9 Dpx Iran 19 Line 17 Iran
10 Williams 82 Iran

Table 2: Analysis of variance (RCBD) for studied traits

MS
-----------------------------------------------------------------------------------------------------------------------------------------------------------------
Plant Number Leaf Number of Number of 100 grain Day to Day to Grain

S.O.V df heigh of pod area seed on pod seed on plant weight 50% flowering maturity yield

Replication 2 0/013ns 0/71ns 0/02ns 0/012ns 0/87ns 1/90ns 1/28ns 7/6* 0/05ns
Genotype 18 0/031 ns 12/53ns 1/22ns 0/029ns 12/70ns 5/37** 170/21** 41/06** 2/77*
Error 18 0/032 5/84 0/97 0/03 6/25 10/31 0/34 1/38 1/19
%CV 8/64 22/38 13/98 8/49 16/72 7/96 2/42 2/77 17/83

*&** significantly different at %5 and %1 probability level
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Table 3: Factor analysis of studied traits
PC1 PC2 PC3 PC4 PC5

Eigenvalues 4.509 3.613 2.943 2.483 2.056
Cumulative Eigenvalues 4.509 8.122 11.065 13.548 15.604
Proportion of variance 22.547 18.066 14.713 12.413 10.278
Cumulative variance 22.547 40.613 55.326 67.740 78.018
Traits Plant height 0/340 0/180 -0/006 0/248 0/798
Number of pod -0/641 0/081 0/574 0/018 0/038
Leaf area -0/324 0/104 0/013 0/236 0/725
Number of seed on pod -0/273 -0/225 -0/491 -0/338 0/405
Number of seed per plant 0/746 0/400 0/244 -0/174 -0/060
100 grain weight 0/103 -0/028 -0/290 0/812 0/114
Day to 50% flowering 0/194 0/896 0/196 -0/040 -0/036
Day to maturity 0/250 0/907 0/131 -0/064 0/017
Grain yield 0/804 0/345 0/002 0/207 -0/016
Oil content 0/012 0/026 0/906 -0/296 0/037
Protein content 0/082 0/010 0/216 0/867 0/078

Table 4: Means value and variance of 7 cluster of studied traits
Cluster I Cluster II Cluster III Cluster IV Cluster V Cluster VI Cluster VII
--------------------- --------------------- -------------------- ------------------ -------------------- ------------------- -------------------

Traits Mean Variance Mean Variance Mean Variance Mean Variance Mean Variance Mean Variance Mean Variance
Plant height 96/2 143/45 57/5 690/75 55 203/37 100 249 98/75 253/12 95/2 140/07 86/25 28/12
Number of pod 159/3 452/93 164 136/1 141 492/59 56/3 895/68 89/71 277/89 117/52 746/91 166/81 79/06
Leaf area 51/58 92/5 34/42 213/08 39/83 136/91 58/09 119/43 50/93 44/51 51/58 89/86 39/98 197/5
Number of 2/11 0/059 2/19 0/001 2/16 0/005 2/2 0/02 2/03 0/015 2/08 0/007 2/04 0/028
seed on pod
Number of 196/98 1006/05 81/3 571/5 94/6 1042/51 232/9 3328/41 292/35 3288/6 286/62 391/21 367/85 2359/84
seed per plant
100 grain weight 17/95 1/41 15/59 3/7 17/94 5/41 19/42 7/24 21/02 8/73 17/17 5/5 15/01 7/96
Day to 50% 
flowering 65/2 16/7 61 21 61 22 60 22/47 68/5 24/5 68/8 27/7 70 18
Day to maturity 136/4 87/3 125 112/3 125 74/25 131 87/57 144 72 142/6 99/8 144 72
grain yield 35/5 49/73 12/13 3/43 15/58 99/47 44/08 150/22 64/1 353/64 46/4 4/28 54/86 219/87
Oil content 15/33 1/99 13/28 3/64 13/28 5/07 13/11 1/63 12/48 0/34 14/53 3/68 17/19 2/57
Protein content 37/54 64/8 30/85 118/7 30/5 165/4 29/89 53/25 27/28 11/35 35/96 120/16 40/2 83/92

Fig. 1: Plot of graph first factor (yield and component yield properties)  and  second  factor  (phonological  properties)
in soybean genotypes
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Leaf area traits alone 10.27 percent of the data changes Classifying the results of the cluster analysis identified
can be justified and total 78.018 percent of the three factor TNH56 and BP genotypes in stress condition which
of the changes justified (Table 4). Fig. 1 showed confirm the results of the compared means yield. These
projection of the agromorphological and seed quality genotypes could be used as source of germplasm for
traits  on  the planes defined by principal components. breeding for drought tolerance. The results of cluster
The first factor determined according to high Number of analysis suggested that there is variation among the
seed per plant (0/746) and grain yield (0/804) and called genotypes for different agro-morphological and seed
yield and component yield factor properties and second quality traits. Genotypes with greater similarity for agro-
factor determined according to high day to 50% flowering morphological and seed quality traits were placed in the
(0/896) and day to maturity (0/907) and called same cluster. Results of present studies are in agreement
phonological properties. Principal component analysis is with those [1].
useful as it gives information about the groups where
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