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Abstract

Morphological and biochemical traits were utilized to identify
among ten promising soybean genotypes (H30, H32, Toano,
DR101, H117, H127, H129, H132, H2Z L12 and H15 L5)." A field
experiment was carried out at Gemmieza Agricultural Research
Station in 2010 and 2011 summer seasons. Results revealed that,
H30 genotype can be identified with shape of lateral leaflet
(lanceolate), density of trichomes (dense) and seed hilum colour
{brown}. H132 was identified with seed hilum colour (brown). H129
was identified with flower color {(Purple). H127 was identified with
brown $eed testa, ped color (very dark brown) and flower color
(white). DR1Q1 was identified with shape of lateral leaflet
(lanceolate to thermboidal) and pod color {dark brown). Leaflet
color was green in H2 L12 genotypes. Concerning the onset of
flowering and maturity, Toano and DR101 were the latest, while
hybrid 30, H15 L5 and HZ L12 were the earliest compared with
other genotypes. DR101 recorded the highest number of seeds/
plant and the heaviest 100-seed wight, H2 L12 gave the highest
seed yield, seed protein and oil contents. The RAPD markers were
used to determine the genetic differences among the ten soybean
genotypes. Different sets of RAPD primers were used to study the
polymorphism at molecular level, Six random primers were used for
RAPD analysis generating 62 bands, 53 (85.4%) of them were
polymorphic. The dendrogram divided these genotypes into two
main clusters where H127 was in a separate cluster and all the
other genotypes were in the second cluster. The highest similarity
observed between H129 and H2 L12 while the lowest was observed
between H30 and H127.

Key words: Soybean genotypes, identification, Morphological,
biochemical and molecular characterization.

INTRODUCTION

Morphological, quantitative and biochemical studies were designed to find out
definite distinguished characters of soybean (Glycine max L. Merr) genotypes to
furnish such information to breeders and field inspectors. The breeder requires these
data in the evaluation course of his program. In addition, it serves as a turn witness in
the course of breeders right implementation. Field inspectors require to have
recognizable characters of the variety of crop under inspection so that study of purity

might be worked out properly. In addition to determine the value of a genotypes to
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be grown on a large scale, it is important to be easily recognized during seed
muitiplication. In order to achieve such requirements, the characteristics that
distinguish a cultivar from another have to be established and easily observed. Stable
morphological features of seed, seedling and adult plant are required so that the
identity of a cuitivar can not be eroded during seed multiplication from one generation
to another. Furthermore, morphological description is a precondition for the protection
and registration of varieties (UPOV 1984). Cultivars within a species are normally
discriminated by morphological descriptors. In species with a narrow genetic base,
novel varieties tend to be very similar and often indistinguishable by morphological
traits Lanza ef. al, (2000), Many tools are now available for studying genetic
variability among accessions including total seed protein, isozymes and various types
of molecular markers. However, morphological characterization is the first step in the
description and classification of the germplasm. The characterized material then helps
the plant breeders to select the accessions to be utilized in hybridization programme.
Addalla et. af, (2004), identified twelve soybean genotypes based on morphological
differences in seed, seedling and adult plant, agronomic characters such as days from
planting to flowering and maturity, yield and its components, in addition to seed
chemical components and biachemical variability of genomic fingerprinting. Sharma
and Singh (2011), studied characterization of 62 soybean varieties. These varieties
were evaiuated for five morphological characters (flower color, pubescence color, seed
coat color, hilum color and intensity of pubescence) and twelve agronomical
characters among them (days to 50% flowering, days to maturity and 100-seed
weight)., DNA-based markers are a powerful tool for studies of genetic diversity. Cne
of suitable DNA-based markers for genetic diversity studies is RAPD (Random
Amptified Polymorphic DNA). This marker has a high potential in order to potymarphic
evaluatian in all races of plants and animals (Welsh ef a/, 1991, Vierling and Nguyen
1992 and Abdelncor et al, 1995). DNA-based markers have received increased
attention due to the almost unlimited number, to the easiness of DNA extraction and
its real availability. Genetic distances based on molecular markers have been
determined in both autogamous {common bean) and alyogamous (Fucalyptus)
species, in cultures with broad as well as with narrow genetic bases (Paterson, 1998).
However, in some cases, little or no attention has been paid to the suitability of the
method used for genetic distance calculations. Several investigations have
demonstrated the usefulness of RAPD for cultivar identification and genetic diversity
determination when morphological characteristics were insufficient (Williams et a/,

1990). Therefore, the methods that evaluate and identify the genotypes more



HASSANEIN, AZIZA M. et af, 239

precisely during the growing season, especially at early stage, are preferred by plant
readers (Major, 2002).
The objective of this study was to identify some soybean genotypes by using

some morphological, quantitative and biochemical traits.
MATERIALS AND METHODS

A field and laboratory experiments were conducted at Gemmeiza Agricuitural
Research Station, EL-Gharbia Governorate and Seed Technology Research Section,
ARC, Egypt, in 2010 and 2011 summer seasons to distinguish among ten promising
soybean genotypes through using some morphological, seed, seedling and }-.ndult plant,
agronomic characters and biochemical variability of genomic fingerprinting. Seeds of
the studied genotypes were received from Legumes Research Dep., Field Crops
Research Institute, Agricultural Research Center. The experimental desigh was a
Randomized Complete Block Design with three replicates. The texture of experimental
soil was salty clay loam. The preceding crop was Egyptian Clover ( T7rifollium
alexandrine L.,) in the two seasons. The soil was ploughed and calcium super
phosphate (15% P205) was incorporated into the soil at a rate of 150 Kg fed* before
sowing. Sowing dates were 20 and 30 May in the first and second seasons
respectively. Each plot consisted of five ridges, 60 cm a part and 4 m long. Seeds
were inoculated, with the specific rhizobic prior to pianting. Nitrogen fertilizer was
added as a starter dose before the first irrigation at a rate of 15 Kg N fed™. Hand
hoeing was practiced twice to control weeds. All the agronomic practices were
conducted as recommended and the studied traits were as follows:-

1- Morphological characters

Qualitative traits were visually recorded using scales reported by IBPGR
(1984). These characters included hypoctyle color, color of hairs, density of trichomse,
shape of lateral leaflet, leaflet color, flower color, pod color, seed shape, color of seed
testa, seed coat luster and seed hilum luster.

2- Quantitative characters

These characters included days from sowing to 50% flowiring of plants with at
lest one flower and days from sowing to maturity were recorded. At harvest, ten
plants from the two central ri:lges were randomly taken to measure plant height,
highest of the first pod (cm), No. of seed/ plant, 100-seed weigh and seed vyield (t.
fed-1).
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3- Chemical composition _

For seed chemical composition, air-dried seed samples (50g each) were
randomly taken from each genotype to determine crude protein percentage
{calculated by multiplying the total nitrogen by 6.25) and crude oil percentage
{determined using soxcelt apparatus using n- hexane), according to (ACAC, 1990).

Collected data for each season were statistically analyzed was used to
compare among them and the Least Significant Difference (L.S.D.) (Gomez and
Gomez, 1984).

4- Genomic DNA extraction

Dneasy plant minikit (Quigen Inc., Cat.no.69104, and USA) was used for DNA
extraction from the ten soybean genotypes.
RAPD- PCR analysis :

RAPD - PCR reactions were conducted using 6 arbitraty 10- mer primers with
the 5 — 3/ sequénces as shown in Table 1.

Table 1. Names and sequences of primers used for RAPD- PCR analysis.

Primer name Sequence 5—3
OP-A01 CAGGCCCTTC
CP-AQ6 GGTCCCTGAC
OP-B04 GGACTGGAGT
QOP-B14 TCCGCTCTGG
OP- B15 GGAGGGTGTT
OP- B20 GGACCCTTAC

Polymerase chain reaction {PCR) conditions:

The reaction conditions were optimized, mixtures and prepared (30ul total
volume) consisting of thé following. DNTPs 2.4 MQCIZ 3.0 ul, 10 x buffer 3.0 yl,
Primer (10 um ) 2.0 ui, Taq (5u/pl ) 0.2 pl, Template DNA (50 ng / pl )2.0 ul, H2O
(dd) 17.4 ul. Amplification was carried out in a PTC- 200 thermal cycler (MJ
Research, Watertown, USA) programmed as foillows: Denaturation, 94 °C for 2
minutes, then for 40 cycles. Each cycle consisted of 1 minute at 94 °C , 1 minute at
37 °C, 2 minutes and 30 second at 72 °C, fallowed by a final extension time of 12
minutes at 72 °C and 4 °C (infinitive). ' |
Gel 'electrophoresis: ) .

Gel electrophoresis was applied éccording to Sambrook et al. (1989).
Agarose (1.2 %) was used for resolving the PCR products. The run was performed
for one hour at 80 volt in pharmacia submarine {20 x 20 c¢cm). Bands were detected
on UV- transilluminator and photographed by Gel documentation 2000, Bio- Rad.
Fragment sizes of RAPD were estimated from the gel by comparison with the 1 kb

ladder marker. Similarity, coefficients were calculated according to Dice matrix, {Nei
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and Li 1979). Construction of the dendrogram tree was performed using the
unweighted pair group method based on arithmetic mean {UPGMA) as implemented
in the SPSS program version. )

RESULTS AND DISCUSSION

Morphoicgical characters of the different soybean genotypes are presented in
Table (2). Hypoctyle color can divide the tested genotypes into two groups, colourless
(H30, H32, H117, H127, H129, H132 and H2 L12) and dark violet (Toano, DR101 and
H15 L5). Color of trichomse, can divide the
Table 2. Morphological characters of ten soybean genotypes (data of 2010 and 2011

growing seasons).

Characters Hypoctyle Color of Density of Shape of lateral Leaflet color
color trichomse trichomse . leaflet
Genotypes
Hso Colourless Dark brown Dense __Lanceolate Green
Haz Colourless Grey Mediurn Rhemboidal Dark green
Toang Dark violet Grey Sparse Ovoid Dark green
Dark violet Dark brown Medium Lanceclate to Dark green
DRyct themboidal
Hyz Colourless Dark brown Sparse Rhemboeidal Dark green
Hyzr Colourless Light brown Sparse Ovoid Dark green
Hizs Colourless Grey Sparse Ovoid Dark green
Hysp Colourless Llight brown Medium Rhembgidal Light green
Hs Ly, Colourless Light brown Medium Ovoid Green
Hys Ls Dark violet Grey Sparse Ovoid Dark green

tested genotypes into three groups, dark brown (Hs;, DRjp and Hiyr), light brown
(Hiz7, Hy3z and H; 1y;) and grey (Ha;, Toano, Hix and Hys Ls). The studied genotypes
are divided according to density of trichomse soybean to sparse (Toano, Hyy;, Hyz and
Hys Ls), medium (Haz, DRyey, Hise and H; Ly;) and dense (Hig and Hyy7). Hg is identified
with shape of latera! leaflet (lanceolate) and leaflet color (green). H, Ly, identified with”
Leaflet color (green). Morphological description is a precondition for the protéction and
registration of varieties (UPOV 1984). These results agreed with those reported by
Abdalla et al (2004),

indistinguishable from each other by using phenotypic and agronomic characteristics. -

they indicated that some soybean genotypes were

Also Tabie 3, show the morphological characters of the different soybean
genotypes included in this study. Hybrid 129 identified with flower color (Light violet).
DRy and Hyy; identified with pod color to (dark brown aﬁd very dark brown,
respectivelY), while other soybean genctypes (Toano, Hy;; and H, Ly,) have white pod

color, (Ha, and H,3,) have light brown pod color and (Hsp Hyyg and His Ls) have brown
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-pod- color. Regarding. seed shape, genotypes (Hs, Toano, DRy, and Hiy;) have
{spherical flattened), genotypes (Hyx, Hisz and H; L;;) have (élo'ngated flattened) and
genctypes (Hi;, Hizy and Hys Ls) have (spherical). Hz; with seed coat color (brown),
meanwhile other genotypes were yellow. Genotype Toano can identified with dull
seed coat Iuster,‘whoever the other genotypes were shiny. Morphoiogical description
is a precondition for the protection and registration of varieties (UPOV 1984). Present
results were similar to those previously reported by Sharma and Singh (2011), they

Table 3. Morphological characters of ten soybean genotypes {data of 2010 and 2011
growing seasons),

Characters
Flower Pod color Seed shape Seed coat Seed Seed hilum
color color coat color
luster
Genotypes
H Violet Brown Spherical Yellow Shiny Brown
= flattened
Hsz - White Light Spherical Yellow Shiny Black
brown )
Toano . Violet White ﬁzgeer:éaal Yellow Dull Grey
DRy Vioiet Dark brown Spherical Yellow Shiny Dark
o K flattened brown
H White - White Spherical Yellow Shiny Yellow
i flattened
H White Very dark Spherical Brown Shiny Black
i brown
H Light Brown Efohgated Yellow Shiny Dark
128 violet flattend brown
Hiey White Light Elongated Yellow Shiny Brown
132 brown flattend
o L Violet White Elongated Yellow Shiny Grey
2 b2 flattend
His Ls Violet Brown Spherical Yellow Shiny Dark brown

found that the varieties differences in flower color, pubescence céior, seed coat hilum
color and intensity of pubescence.

Combined data of quantitative and chemical characters of the studied
genotypes are given in Table 4. It is clear that, Hybrid 129 have the highest first pod
(17.9 cm) and plant high (103.8 cm). Concerning time of beginning of flowering and
maturity, Toano and DRy, were the latest among all genotypes, while hybrid 30, le
L,z and Hys Ls were the earliest compared with the other genotypes. DR, recorded '
highest number of seeds/ plant (153), heaviest wight of seed/ plant (25.7 g) and
heaviest 100-seed weight (43.6 g). H, L,> gave the highest seed yield (2.38 t. fed!),
seed protein content (5'8.4 %) and seed oil content (21.4 %), Similar results were
obtained by Kumar et a/, (2005), Deshmukh et. al (2006), El-Kalla et 5/ (2007) and
I_-Iamdi etl, al. (2008), they' reveéled that, soybean genotypes significantly differed in
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seed yield, seed index, days to flowering and maturity, plant heigﬁt, number of seeds/
plant and seed protein and cil content.

Table 4. Quantitative and chemical characters of some soybean genotypes (combined
data of 2010 and 2011 growing seasons).

Characters o -~ =
5 3 o __ | E z
28 sz 58 I % % <3285 8, %
gc g g E] §. £ 5 w 5 58 H D E 8 &
ESd EE g g~ 21 2% | 8% E 2
Genoty g£= oB | = 2 2 - 3 E
pas TE o. =
Hy 40 120 | 115 | 856 80 155 | 353 1.99 51.3 19.6
Hz 45 127 | 113 | 885 114 20,6 36.6 1,93 51.2 203
Toang 55 135 | 148 | 69.4 139 226 | 43.3 211 52.3 19.9
DRy 53 131 | 128 73.9 153 257 | 436 1.0 52.7 19.7
Hyir 44 128 | 16.2 90.6 112 166 | 33.4 1.98 50.2 17.3
Hypy 43 126 | 12.7 | 858 123 209 | 37.0 146 * 49.9 17.8
Hazo 48 134 | 179 | 1038 | 115 16.1 38.9 1.50 | 49.0 17.1
Hiy 53 130 [ 153 | 933 121 19.7 24.8 1.62 48.7 17.8
Hg Ls; 40 125 | 108 | 856 126 20.3 33.8 2,38 58.4 21.4
Hys Lg 41 127 | 135 46 | 111 20.4 384 |. 2.29 53.9 21.4
L.5.D. at 5% 1.3 2.3 1.2 5.2 4.4 0.8 1.2 0.06 45 0.1
Molecular marker

_. Polymorphisms among genotypes were detected by 6 out of 20 random
primers. Figure 1 shows the amplification patterns obtained with these primers. Out of
a total of 62 amplification produci:s (56 to 549 base pairs) using six primers, 53
(85.4%) were polymorphic and 9 products were shared among all gé"notypes;(not
polymorphic). Each primer amplified 7 to 15 bands.

The highest level of polymorphism could be observed in primer OP-B04 which
showed 91.6 % polymorphism, while the lowest level of polymorphisim was 57.1 % in
primer OP-B15 (Table 5). The highest number of markers was observed in H; Ly,
which recorded three specific bands, two bands at 680 and 272 bp of primer OP-A06

and the band at 123 bp
Table 5. Levels of polymorphism and specific bands based on RAPD analysis.

Bands
Total Polymorp | Monomor | Polymorph Specific bands
Primer bands hic tands phic ism
bands % MS Genotypes

OP-AQ1L 15 13 2 86.6 158 bp -123 bp H127
OP-A06 11 10 1 90.9 680 bp - 272 bp H; Liz
OP-B04 12 11 1 91.6 123 bp - 241 bp H; Liz- His;
QP-B14 9 8 1 88.8 - -
OP- B15 7 4 3 57.1 - -
OP-B20 | .8 7 1 87.5 - -

Total 62 53 9 85.4 - -
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B20 B15

Fig 1. RAPD handing patterns amplified with seven primers. Lines from left to right:

M= Marker, Lines from 1toe 10 are; Hi, Hzz, Toano, DRipi, Hiiz Hizr His,
Misa, Hz Ly and Hys Ls.
of primer OP- B0O4. Also, H127 has two specific bands at 158 bp and 123 bp of primer
OP-AD1 and there is one specific band for H132 at 241 bp of primer OP- B04, as
shown in Table 5.These results are in agreement with those Abdalla, Safia, et af,
(2004), they found that DNA analysis was considered essential to distinguish among
genotypes while, protein banding patterns were effective in providing resolution for

sovbean genotypes.
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Cluster analysis _

There are two major clusters resulted, the first cluster included only H127

and the second cluster included the rest of the genotypes. This second cluster was
subdivided into two sub clusters, one included H132 and the other included the rest of
the genotypes (Fig.2).
cluster analysis showed that genotype H129 and H2L12 were genetically close(they
showed 92.1% similarity). However, the lowest similarity was observed between H30
and H127( 54.5%) Table (6).
DNA marker systems are useful tools for assessing genetic diversity levels among
germplasm (Lee 1995 and Karp et al 1996). This study reported a successful
fingerprinting of soybean genotypes using RAPD and demonstrated the usefuiness of
these markers in estimating the extent of genetic variation in_soybean germplasm.
These results are in agreement with Ude et al., (2003).

.
I
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Figure 2. Dendrogram of the genetic distances between the Ten soybean
genotypes based on RAPDs analysis.

Table 6. Similarity matrix among the ten soybean genotypes based on RAPD analysis.

f_Genotypes H30 H32 Toano DR101 H117 | H127 H129 | H132 H2L12
H30
H32 757
Toano 667 .B65
DR101 .800 .892 .827
H117 706 .789 647 753
H127 .545 .649 .636 .640 559
H129 720 .867 773 881 .857 613
H132 704 709 676 700 .603 .648 .675
. H2L12 .756 844 .756 901 786 | .585 921 .690
H15L5 795 .815 .685 805 | 720 | 712 756 .769 742
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