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ABSTRACT

Two field experiments were carried out on calcareous soils at Maryut
experimental station, Desert Research Center during 2000 and 2001 seasons, to
study the effect of genetic variability and some different foliar application treatments
on growth traits, yield, yield components of some soybean (GLYCINE MAX L),
cultivars . A split plot design with three replications was used. The main plots were
devoted at random to four spray-foliar application treatments, i.e. ZnSQ4 0.1%,
MnSO4 1.0%, FeSO40.5% and tap water as control and four soybean cultivars, i.e.,
Clark, Crawford, Giza 35 and Giza 21 in the sub plots. Also subunits compostion of
the two soybean seed major storage proteins (B-conglycinin (7S) and glycinin(11S))
as well as the other uncharacterized subunits were studied for the 4 different cultivar.
The obtained results could be summarized as follows:

Generally, foliar application treatments may correct the metabolic
disturbance under stress condition of Maryut Agric. Research Station (calcareous aifd
saline soil). Spray foliar applications by ZnSOs 0.1%, MnS04 1.0% , and FeSd4
0.5% led to improve growth parameters, yield, yield components and nutritious value
through increasing intensities of B-conglycinin and glycinin. of soybean cultivars as
compared with the control at 75 days (SAS) and harvesting date. Foliar application of
ZnS0, 0.1% surpassed the other spray treatments for increasing all studied
parameters of soybean cultivars under investigation.

Genetic variability were detected clearly among the four soybean cultivars in
growth traits, yield , yield components and seed storage protein subunits. Giza 21
cultivars exhibited a significant higher values and considered the highly yielding ability
and nutritive value under calcareous soil of Maryout followed by Giza 35, Crawford
and Clarck descendingly. Also ZnSO,0.1%, combined with Giza21 cultivar interaction

achieved the best tratment.
Keywords: Adaptation - Calcareous soils - Foliar application - Growth - Yield - SDS
protein banding battems - Genetic variability - Soybean cultivars

INTRODUCTION

Soybean is considered as one of the most important legume crops
and one of the highly nutritious source of food for man and animals. In
addition, its oil is the major industrial food product of legume oil crops all over
the world. Soybean production in Egypt is one of the main problems that
needed extensive agriculture researches for improving its production under
reclaimed and desert regions.In these regions calcareous soils deficiency of
nutrients is always expected due to the existance of nutrients mostly in forms
of low availability (Badawy , 1980), this represent an obvious limiting factor
for growth, yield and biochemical aspects of some crops. Micronutrients
considered an essential elements for plant life., which act as plant growth
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hormones and play a role in the production and functioning of several
enzymatic systems in plant. So they have vital functions in the overall plant
metabolism (Badawy 1990). In addition Gettier et al., (1985)& Mascognia and
Cox (1985) reported that application of Mn and Zn on soybean increased
yield of seedsin the reclaimed soil. In addition application of Fe and Mn
nutrients to the growing plants in clacareous soil enhanced the growth and
increased the crossponding plant content of each nutrient (Gaber, 1979).

Soybean seeds contain up to 40% protein and 20% oil. Glycinin
(11S) and B. conglycinin (7S) , the two main classes of multi-subunit seed
storage proteins , account for approximatly 70% of total protein in a typical
soybean seed (Meinke et al., 1981).

Cysteine plus methionine account for 3 to 4.5% of the amino acid
residues of glycinin, a family of five different proteins (Nielsen et al., 1989,
and Fukushima 1991). Thus the sulfur- amino acid content of glycininis
similar to that of ther high- quality dietary proteins (Paek et al., 1997).

B-conglycinin is very deficient in sulfur containing amino acids
(Kitamura et al., 1984). Which sulfur-amino acids account for less than 1% of
the amino acid residues of B. conglycinin (Sebastiani et al, 1990). The
mature. subunit of B. conglicinin is composed of approximately 416 amino
acid residues and lacks both methionine and cysteine (Coates et al., 1985).
Hence the B. subunit is primarily responsible for the low sulfur amino acid
content of the combined soybean seed storage proteins. The various
subunits associated with glycinin and B-conglycinin are commonly visulaized
by polyacrylamide gel etectrophoresis. '

Genotypic variation among soybean cultivars was shown in their
growth traits and its components (Mohammed, 1994; Sharief and Salama ,
1996). Also such variation was clearly observed in nodule nubmer weight,
plant dry weight and the ability to fix N, in symobosium ( Pazdernik et al,
1996 and 1997), in seed protein content (Tomkins and shipe, 1997), and in
response to adverse condition ( water stress) (Serraj and Sinclair, 1997).

Therefore, the objective of this investigation were aimed to assess
the effect- of genetic variability among for soybean cultivars and
microelements effects such as Zn, Mn, and Fe foliar application on the
performance of productivity in addition to subunits composition of the two
soybean seed major storage proteins as well as the uncharacterized subunits
of different soybean cultivares under stress condition of Maryout.

MATERIALS AND METHODS

Two field experiments were performed in Maryut Agricultural
Research Station, Desert Research Center, at Maryut region, 35 Kms. west
Alexandria during two successive growing seasons. (2000 and 2001), to
study the effect of four foliar application treatments (ZnS0,0.1%, MnSO4
1.0%, FeSO, 0.5%) and tap water as a control on growth, yield, oil yield and
the genetic variability among four soybean cultivars i.e. Clark, Crawford,
Giza 35 and Giza 21,on protein banding patterns.The soil of the experimental
station is highly calcareous soil(32%), mechanical and chemical analysis of
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soil as well as irrigation water are presented in Table (1 aand D). Such
mechanical and chemical analysis were determined according to Richards
(1954) and Jackson (1958). Each experiment included 16 treatments, i.e. the
combination of four foliar application and four Soyabean cultivars, which were
arranged in a split plot design with three replications. The main plots were
occupied by the different spray-foliar application treatments while Soybean
cultivars in the sub plots.

Table 1: Mechanical and chemical properties of Maryut Farm soil and
chemical analysis of irrigation water.
a). Physical analysis
- e
Depth |CaCO, Particle size distribution (%)

Coarse Fine . Texture
(cm) (%) sand Sand Silt Clay class

0-401 32.00 9.57 46.40 19.22 | 24.81 | Sand clay loam

b). Chemical analysis of Maryut Farm soil and irrigation water
E.C. [ Soluble anions (meg/L.) [Soluble cations (meg/L.)

Depth oM.
em) ["mhost PH ) lhcos|con | o [s0% | ca™ (Mg | Na' | K
0-40 400 |7.8]049] 320 | - |2521|18.24|15.25| 530 |24.70|0.82
Irrigation
280 {75| - |854| - [1532]620|620|7.75 16.60|0.33
water
| ]

Each basic unit included 5 ridges, 60 cm apart and 3.5 m in length,
comprising an area of 10.5 m? (1/400 fed.). Seeds of Soybean cuitivars were
obtained from Agricultural Research Center and were planted in hills
distanced at 20 cm apart. Sowing dates were on May10 and 12 in 2000 and
2001seasons, respectively. Irrigation was applied directly after sowing. The
plants were thinned to one plant per hill at 45 days after sowing DAS.
Calcium superphosphate (15.5% P,0s) at the rate of 100 kg/fed. was applied
during tillage operations. Potassium sulphate (48%K,0) at the rate of 50
kg/fed. was added before the first irrigation, while ammonium nitrate (33.5%
N) at the rate of 45 kg N/fed. was added in two equal doses at 45 and 75
DAS, respectively. Twice foliar-spraying application were applied after 60 and
75 days from sowing using Tween 20 as wetting agent.

Two samples of plants at 75 DAS and at harvesting days were
randomly taken from each plot and separated into roots and shoots to
determine the following characters; plant height, No. of branches/plant, No. of
noodles/plant, fresh and dry weights /plant in addition, No. of pods/plant, 100
~ seed weight, seed weight/plant, seed yield kg/fed & straw yield kg/ fed.,
Samples were dried in an oven at65°C, to determine dry weight of plants.
Also seeds samples were randomly taken for assessment of oil % and protein
banding patterns as follows:
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Extraction of oil:
Oil was extracted by Soxhlet apparatus using petroleum ether

(boiling point 60-80 °C) for 6-8 h. according to the method described in
A.O.A.C (1985).

SDS-Protein electrophoretic analysis.
Extraction of total proteins:

Mature seeds of ten plants from each treatment were sampied at random
each plant seeds were ground in a mill., seed coats were removed before
grinding. . one gm of each seed powder was defatted with cold acetone.

Total proteins were extracted for 1 hour using 0.05 M Tris-Hcl buffer pH
8.0 containing 2% (W/) sodium dodecyl suflate and 0.78 ml 2-
mercaptoethanol and shaken vigorously then heated in a 70°C on water bath
for 3 minutes (Ogawa et al., 1989). After centrifugation at 13.500 Xg for 3
minutes, the supernatant was taken for loading on gel electriphrans .

Gel electrophoresis:
Protein in the seed extracts were separated electrically in sodium dodecyl
sulfate polyacrylamide gel.

_Electrophoresis was performed at 10mA per gel at room temperature
for 7 hours or until the bromophenal blue tracking dye ran off the bottom of
the gel. The gel was stained in 2 mi mL™" coomassie blue R-250 (Sigma
chemical Co., St. Louis) in water- methanol- acetic acid ( 4:5:1)and
destained in water ~ methonal — acetic acid ( 8:1: 1) for caliberating the
molecular weights of the different bands, The following marker proteins were
used phosphorylase (MW 92000), Bovine albumin (MW 67000), ovalbumin
(MW 45000), Carbonic anhyolrase (MW 28000), soybean trypsin inhibitor
(Mw21000), cytochrome C (MW 12500) and Myoglobin (MW 6500 ).

Data were computed using the statistical analysis of variance
according to Steel and Torrie (1960). Combined analysis for the two seasons
was practiced as results followed similar trend. The mean values were
compared at 0.05 level of probability by least significant difference (L.S.D).

RESULTS AND DISCUSSION

1- Growth Traits
1-1Behavior Cultivars

The data obtained from combined analysis of variance (table 2)
showed that, there were significant differences in all growth traits of soybean
cultivars. Giza 21 cultivar recorded the highest mean values for plant height,
number of branches, number of nodules /plant, fresh and dry weights / plant
at 75 DAS. Whereas Giza 35, and Crowford soybean cuitivars ranked in the
second and third order respectively. On other hand Clark soybean cultivar
exhibited the lowest mean values for all growth traits.
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Table 2: Varietal differences on growth characters of soybean at75

DAS.
_ (Combined analysis over the two seasons
Plant Fresh and dry
. No. of No. of .
Treatments j&'g;t Branches| Nodules/plant —J———g—w:'reg:; m IJS';ym
Clark 52.08 3.63 5.13 69.20 17.23 |
Crowford 58.04 3.79 5.08 79.43 20.13
Giza__ 35 56.96 4.88 6.71 83.82 20.88
Giza 21 58.21 5.13 7.58 95.95 23.97
L.S.D 1.61 0.28 0.46 5.63 213 )

From the previous results we noticed that Giza 21 soybean cultivar
was the best cultivar for all growth traits compared with other cultivars. These
finding could be partially attributed to increment in the number of nodules /
plant under calcareous soil which fixing atmospheric nitrogen that reflected
for improving plant height, No. of branches, fresh and dry weights / plant (El-
Samahy, 2000 and Mohammed, 1994). In This respect, Crowford soybean
cultivar was superior than Clark for all growth traits (Salama and Ghonema,
1990; Sharief and El-Bially, 1992; Sharief and Salama, 1996; and Amara,
1998).

1-2Effect of foliar Application on ail cultivars:

Data presented in Table 3 represent the data of the effect of different
foliar application treatments on plant height, No. of branches, No. of nodules/
plant, fresh and dry weights / plant for different soybean cultivars at 75 DAS.
All growth characters significantly increased with all foliar application
treatments (Zn, Mn and Fe) as compared with the control. The highest
increments percentages values for plant height, fresh and dry weights /plant
were achieved by ZnSO, 0.1% which reached 28.08 % , 7.13 % 9.73%
respectively as compared with the control. Meanwhile Mn and Fe foliar
application recorded the second and third order for all growth traits
receptively.

Table 3: Effect of micronutrients foliar application on over all means of
growth characters of all soybean cultivars grown under
calcareous soil at 75 DAS.(Combined analysis over the two

seasons)

[ Plant No. of No. of Fresh and Dry
Treatments height | Branches/ | Nodules | Weights gm / plant

_(cm) _plant /plant Fresh Dry
Control 50.00 2.46 2.83 78.93 19.62
1ZnS0,0.1% | 64.04 6.33 9.54 84.56 21.53
MnSO, 1% 57.46 4.75 7.13 82.62 20.54
Fe SO,0.5% | 53.79 3.88 5.00 82.29 20.52
L.S.D 2.62 0.40 0.50 2.01 0.52
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Concerning the stimulatory effect of micronutrients on plant growth it
is clearly established that., Zinc has an important role in protein synthesis and
the synthesis of the growth controlling compound such as indole acetic acid,
(Boawn e/ al., 1957).  In addition, manganese participates in O, ~ evolving
system of photosynthesis and has a role in the production of chiorophyli (
Robertson and Lucas, 1976). Iron has as essential role for the maintenance
of chlorophyll in plants and for RNA metabolism of chloroplasts. Also Iron
considered to be an essential constituent of leg hemoglobin present in the
nodules of leguminous plants and is essential in the process of a symbiotic
Nj-fixation (Taffin, 1970). These finding were harmony with that obtained by
Amara 1998, on soybean plant sallam and Khafaga (1999) on fodder beet

plant.

Effect of interaction for cultivars by foliar application:

The interaction between foliar application treatments on different
soybean cultivars had significant effect on all growth traits as shown in Table
(4). Generally, ZnSO, 0.1% as a foliar application treatment, on Giza 21
cultivar achieved the highest mean values for piant height, No. of branches,
no of nodules /plant fresh and dry weights / plant. Whereas, FeSO, 0.5%
foliar application on with the same cultivar recorded the second order for
fresh and dry weights/ plant. However, ZnSO, 0.1% on with Giza 35
interaction marked the 2™ mean values for plant height, No. of branches and

No. of nodules/plant.

Table 4: Effect of interaction between different foliar application and
soybean cultivars on j growth traits at 75 DAS. (Combined

analysis of two seasons)

Plant No. of No. of Fresh and D
Treatments height | Branches/| Nodules |Weights gm / ?;nt
Foliar application Varity {cm) plant /plant | Fresh Dry
Clark 48.17 2.17 266 [ 6522 | 16.57
Contral [Crowford | 52.76 2.17 2.16 75.18 [ 18.61
Giza 35 | 48.33 2.50 3.00 84.01 [ 21.21
Giza_ 21 | 50.83 3.00 3.50 9132 | 2207
Fark 57.00 5.00 7.50 73.00 | 17.30
. Crowford | 63.33 5.17 8.00 [78.221] 19.84
12nS0:01%  1Gpa 35 [ 6567 | 7.00 1033 | 86.03 | 2122
' Giza 21 | 7017 8.17 12.33  [101.00] 27.78
‘ Clark 52.50 4.17 6.00 7055 | 18.03
‘ 0 Crowford | 59.50 4.17 6.16 8334 | 2155 |
MnSO, 1% Giza_ 35 | 59.33 | 550 783 | 8021 | 2005 |
Giza_ 21 | 58.50 517 8.50 96.36 | 2251 |
Clark | 50.67 3.17 4.33 68.04 [ 17.03
Fe SO: 1% Crowford | 56.67 3.67 4.00 81.00 | 20.50
'Giza__ 35 | 54.50 4.50 5.66 85.01 | 21.03
|Giza 21 | 53.33 417 6.00 9511 | 2353 |
LSD 3.22 0.56 0.93 3.03 1.02 |
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Calcareous soil is known to be low in their natural fertility (El-Hamdi,
1990); for example, it has a short supply of nitrogen (El-Kased et al., 1993).
Mineral nutrition has played an important role in establishing soybean due to
the problem of nodules formation on plant roots (Abd El-Gawad and El-Batal,
1995). The growth of soybean plants was found to be enhanced by the foliar
application of micronutrients such as Zn, Mn and Fe especially on 21
cultivars( Ali and Maria, 1992). .

Yield and yield components:
Behaviour cultivars
The differences among cultivars performances on yield and yield

components were presented in table (5). It was obvious that Giza 21 cultivar
recorded the highest significant mean values for No. of pods / plant, seed
weight / plant, seed yield kg / fed , straw yield ton/fed, oil % and oil yield kg /
fed which reached 51.06, 29.70 gm, 1089 kg/fed 2.56 ton/ fed , 19.62 % and
214 kg / fed respectively. Meanwhile Giza 35 was better than Giza 21 cuitivar
for 100- seed weight. Generally Giza 35 and Crawford ranked in the second
and third order for yield and its components.

Table 5: Varietal differences on yield and yield components of soybean
at harvesting day. (Combined analysis of two seasons)

Treatments P[ant No. of 100-§eed Sged S_eed St.raw ) Qil
Varity height | pods/ | weight | weight yield | yield |Qil % | yield
(cm) | plant (gm) | gm/ plant | Kg/fed | ton/fed kg/fed

Clark 8558 | 38.88 | 11.15 22.72 832.9 | 1.532 [{18.46|154.5

Crowford 101.56 | 49.08 | 12.50 2464 907.1 | 1.934 [18.93/172.2
Giza 35 | 86.22 | 44.60 | 13.94 26.83 983.9 | 1.143 [19.11/188.7
Giza 21 | 1005 { 51.06 | 13.29 29.70 1089 | 2.560 [19.62214.1
LSD 149 | 280 0.22 0.67 2391 | 009 | 0.17 | 5.74

Soybean cultivars under investigation differed under slight saliné
water irrigation and calcarious soil for its. These differences could be due to
the ability of cultivars to reduce NaCl accumulation in their cells that enables
the cultivar to threvive well under saline and culcarious soil conditions which
reflected on yield and its components (El-Samahy, 2000). Also El-Borai et al.
(1988); Parres et al. (1989); Sharief and Salama, (1996), reported that there
were genetic variation in yield and yield components among soybean
cultivars. Also Crawford cultivar markedly surpassed Clark cultivar in pods
number/plant, seed and straw yield/fed, oil percentage as well as oil yield/fed.
They added that, no marked effect between cultivars concerning 100- seed
weight. Mohammed, (1994) mentioned that Giza 21 cultivar was superior
than Crawford and Clark cultivars in pods number, 100-seed weight, seed oil
and straw yield/fed.

Effect of foliar application

Data presented in table (6) revealed that all micronutrients (Zn, Mn
and Fe) achieved the highest significant mean values for yield and its
componentes, as compared with the control. However ZnS0O, 0.1% as a foliar
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application surpassed the other micronutrients treatments for the same
characters. The percentages of magnitude increments for 100-seed weight,
seed vyield/fed, straw yield/fed and oil yield /fed reached 14.8%, 23.7%,
55.0% and 31.9% as compared with the control respectively. Meanwhile,
MnSO, 1.0% ranked next in this regard. However, FeSO, 0.5% recorded the
3" order for yield and its components.

Table 6: Effect of micronutrients foliar application on yield and yield
components of soybean cultivars growing under calcareous soil
at harvesting day.(Combined analysis of two seasons)

Treatments Plant| No. of |100-seed] Seed Sged Straw ] pil
foliar heighﬁ pods/ | weight | weight | yield | yield |Oil % | yield
{cm) | plant | (gm) [gm/ plant Kg/fed | ton/fed kg/fed

Control 85.63| 40.00 | 11.81 22.83 | 8369 | 1.511 [18.43| 154.6

ZnS040.1% |97.96| 52.17 | 13.56 28.13 |1035.0| 2.342 |19.62| 203.9
MnSO4 1% |95.63| 46.67 | 12,98 27.31 [ 1001.0| 2.152 |19.13| 191.9
Fe SO41% |94.55| 44.79 | 1254 25.63 | 939.6 | 2.011 /18.94| 179.1
LS.D 213 | 2.34 0.33 097 [3514 | 0.18 | 023 | 8.93

It is obvious from the data on table (6) also, that foliar application with
micronutrients had no significant effect on seed oil content (Kamel et al.,
1983, and Heenen and Campbell, 1980). Whereas, the above factors had a
different significant effect on oil yield / fed, which attributed manly to the
different increments in seed yield / fed among clutivars (Kamel et af., 1983,
and Sureshumar et al., 1977). On the other hand, several investigators have
proved the significant role of some sprayed micronutrients for correcting the
adverse effect of salinity and calcareous soil for improving salt tolerance of
some field crops which reflect on improving yield and its components (El-
Bagouri et a/., 1983; Shukla and Nukhi, 1985; and Dahdoh, 1986).

Effect of inter action:-

As for the effect of microelement among cultivars, as foliar
application treatments on yield and yield components of soybean piant are -
shown in table (7). Generally the highest mean values for plant height, seed
weight / plant, seed yield /fed , straw yield/ fed, oil % and oil yield /fed, were
obtained by ZnSO, 0.1% foliar application on Giza 21 cultivar. With the same
interaction the Percentage of increment in seed yield /fed and oil yield /fed
reached 21.6% and 30.0% respectively compared with the control. On the
other hand, the best mean value for No. of pods/plant achieved by ZnSO,
0.1% on 35 cultivar. Meanwhile, 100- seed weight surpassed with MnSO, 1%
foliar application on the same cultivar. Also, spraying microelement MnSQO,
1% on Giza 21 recorded the second order.

Concerning the effect of foliar application and soybean cultivars yield
and its compounds, there were increments by the application of micronutients
such as (Zn, Mn and Fe) on Giza 21 cuitivar compared with the other
cultivars. These findings were in harmony with that obtained by (Ali, and
Maria, 1992) on soybean plant. Also this results may be attributed to ability of
Giza 21 with ZnSO, 0.1% to adapted under saline and calcareous soil of
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Maryut experimental station than other cultivars with the other microelement.
In addition, the efficiency of the application of some trace elements such as
ZnS0O,4, MnSO, and FeSO, may be with a corrective and/or compensative
effect on mineral balance (Misra, 1964).

Table 7: Effect of interaction between different foliar application and
soybean cultivars on Yield and yield components at
harvesting day. (Combined analysis of two seasons

f'far"xﬂ';ﬁ Plant |No. of[100-seed Seed | Seed | Straw oil

= ""° height| pods/ | weight | weight | yield | yield | Oil % | yield
appﬁc:t‘ion Varity | (cm) | plant | (gm) | gm/ plant |Kg/fed ton/fed kg/fed
lark 75.0 | 39.0 | 10.42 19.70 |722.510.9733/18.15 1311]

Crowford | 100 | 44.0 | 11.60 | 21.21 [777.7]1.713]18.03]140.2]
Giza 35 | 72.7 1308 ] 12.98 ' 24.31 ]891.2]1.398]18.63]166.0
Giza 21 [ 94.8[46.2] 12.23 ¢ 26.08 |956.3/1.958(18.90]180.8
lark 90.8 | 40.8 | 11.97 | 25.37 [930.0/1.963(18.92]178.0
70504 0.1% rowford [103.8] 53.7 [ 13.43 | 26.94 |1003[2.120[19.72{197.7]
"“Giza 35 | 93 [59.7 | 14.38 | 2851 | 1046 [2.337[19.61]205.1]

Giza 21 [104.2] 54.5 | 14.47 | 31.70 [1163|2.948/20.25{235.1]
Clark 89 [38.8 | 11.25 | 24.36 [893.3]1.693/18.57[165.8]
NSO, 1% Crowford | 102 | 515 | 12.77 | 2643 [969.3]1.973719.18185.8
4% Giza 35 [ 89 [ 452 | 14.50 [ 27.27 [999.7]2.118]19.00[189.9

Giza 21 [102.5]51.2 [ 13.42 | 31.18 |1143(2.825]19.78]226.1
Clark 87.5|36.8 | 10.98 | 21.43 [785.8[1.498(18.20[143.0]
Crowford [ 100 [ 47.2 | 12.22 | 23.98 [879.2]1.930[18.78]/165.1]
Giza 35 [90.2 (428 | 13.90 [ 27.25 [999.2[2.106(19.22[193.8]
iza 21 [100.5[52.4 [ 13.05 | 29.85 [1094]2.509]19.56[214.4
L.S.D 2.98 | 559 | 0.43 1.33 [47.82] 0.18 [ 0.34 [11.40]

Control

Fe S04 1%

SDS Protein banding patterns:

The effect of micronutrients (Zn, Mn and Fe) foliar application in
addition of water as a control, and the protein banding patterns of the
succeded four soybean cultivars grown under Maryut conditions were studied
using SDS polyacrylamide gel (Fig. 1 and Table 8). Results revealed a
genetic variability among different protein subunits among different studied
cultivars, under different micronutrients treatments.
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Table 8: Genetic variation in the protein banding patterns of the four
studied soybean cultivars treated with micronutrients (Zn,
Mn and Fe) and water as control, as detected by SDS -

PAGE.

| Aprox ]r Zn Fe H,0 Mn ]
molecular GzTGz Graw-| G:[G: Graw- Gz |Gz | Gra- Gz |Gz| Gra-

weight (KD)| 21| 35 | ford | 12| 21 | 35 | tord Clark| 21 | 35 wfordilark 21|35 Mor:LCIark
110.00 +2[+2] v2 [ #1 |- -]+ - [+ H ] - - [#2] 2] 2 +2
95.0 M s -] -] - T+ - | - [+1[+1] +1 +1 |
182.0 +2 [ +2) #2 | #1141 - |+ +1 [+1]+1] - T [+2+2| +2 2|
8.0 +4 [ +4 ] +4 [ +3 [+3[+3] +4 [ +3 [+3[+3] +3 | +2 [+4|+4]| +3 +3 |
2.0 +4[+4] +4 | +3 [+3/+3]| +4 | +3 [+3]+3] +3 | +2 |+4[+4] +3 | +3 |
69.0 +2 | +2| +1 +1 | +2|+2| +3 +3 [ +2{+2| +1 +1 | +2 +2L +2 L¢2
68.0 +2[+2[ +2 [ +1 [+2[+2| +3 | +3 [+2[+2[ +1 | +1 [+2][+2] +2 | +2
60.0 +1[#1] #1 | +1 1+ +1 | +2 [#2142] +1 [ 1 [+1[+1] +1 | =1
52.0 +3[+2] +2 | 42 [+1[+2| +2 [ +2 [+2[+2] +1 | +1 [+2[*2] +2 | +2 |
51.0 +4[+4] +4 | +3 [+#2[+2[ +2 | +1 [+2[+2] +1 | +1 [+4 | +4| +3 +3 |
470 +4[+4| +3 | 43 [+3[+3]| +3 [ +3 [+2]+3| +2 [ +2 [+3[+3| +3 +2
46.0 +2[+2] +2 +2 | - -] +1 +1 [ +2[+2] +1 +1 [+2[+2] +2 +2
420 w1 #1 [ +1 ] -[-] + T#2 [#2]+1] 1 | +1 [+1]+1] +1 +1
40.0 +3[+3] +2 [ +3 [ - [+t +2 [ 2 [+1]41] - - |+2]+2] <2 +2
41.0 +4[+4] +4 | +4 [+3[+a| +4 | +3 [+4|+4| +3 | +3 |+4 | +4| +3 +4
37.0 +4[+4 | +4 | +3 [+3[+3] +4 | +4 [+4[+4]| +3 [ +3 [+3[+3| +3 | +3
36.0 42| 42| +2 | 42 [+2]+2| 42 2 (42| 42| 42 | +2 [+2|+2| +2 | 42
34.0 +1[+1] +1 +1 - - - +1 [+2[+1] +1 +#1 [ +1[+1 +1 |+t
32.0 1 +1] +1 +1 | -] - - B EED - FTe2]+2] +2 1 +2
31.0 +3[+3] +2 +2 [+#1[+1 | +2 +2 [+1] - . - 2042 +2 +2
0.0 +4+4] +3 [ +3 [+3[+3] +3 | +3 [+3]+2] +2 | +2 [+3[+3] +3 +3 |
18.0 +4 [ +4] +4 | +4 [+4[+4| +3 | +3 [+3[+3] +3 | +3 [+a[+4] +4 +4 |
16.0 +4[+3[ +2 | +2 [+2[+2] +2 | +1 [ - T+1[ +2 | +2 [+1]+1] +2 1|
15.0 +3 (431 +3 | +2 [+ (+1] - - [HF2 T - F a2 -
10.0 +2[+2] +2 #1 [+ [+1] + H [+ [+ +1 | #1 [+2({+2] +2 | +2

*+,+2, +3 and +4 represent gradual increase in band intensity

Total soybean seed storage proteins consist approximalty 70% of the
two main classes of multi-subunit seed storage proteins glycinin (11S) and B-
conglycinin, (7S) (Meinke et al., 1981).

B-conglycinin is a complex protein, which three prevalent types of
subunits are associated with B-conglycinin and are referred to as « , « and B
(Derbyshire et al., 1976; Fontes et al., 1984). These subunits migrated at
molecular weights 76.0 , 72.0 and 51 KD respectively. Glycinin is (11S)
considered a complex family of five different protein subunits, each one
composed of one or more large acidic and small basic polypeptides which are
linked by a single disulfide bond (Staswick., 1983). The acidic polypeptide A3.
A4, (A1, A2) and A5 migrated at molecular weight 47, 41, 37 and 10 kD
respectively (Nielsen et al., 1989; Eweda, 1991). Concerning the basic
glycinin subunits B3, (B1, B2) and B4 appeared at moiecular weight 20 and
approximatly 16-18, respectively

in addition to the two major subunits B-conglycinin and glycinin. of
soybean proteins there are other uncharacterized bands. These bands are
taken into consideration to evaluate the genetic identity of the different
cultivars. These bands could be classified according to their molecular
wieghts into high molecular weight bands (69- 110 KD), medium (23 — 36kD)
and low molecular weight bands (13 and 15 KD) (Eweda. 1991).
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Results (Fig. 1 and Table 8) showed variability in B-conglycinin (7S)
and glycinin (118), of different soybean cultivars, where Giza 21 and Giza 35
cultivar scored higher values followed by Crawford and finally with Clark
cultivars in this regard Fontes et al., (1984) studied the protein banding
patterns of different soybean cultivars reported genetic variability in the o., o
and B subunits of B- conglycinin fractions.

In addition, there was a sharp increase in B-subunit of B-conglycinin
intensities with micronutrients application especially Zn then Mn treatments.
Whereas a , o subunits intensities were less changed. Meanwhile the relative
abundance of most subunits of 11S protein (glycinin) was slightly increased
by Zn, Mn and Fe treatments. In this concern, (Paek et al., (1997) showed
that the amount of 11S protein is slightly stable among the variable protein
concentrations of seeds.

Concerning the uncharacterized bands, there was a great variability
in the presence of some bands and intensity of all groups of bands (High,
medium and low), between different cultivars under control and treated
conditions. Also Zn and Mn treatments resulted in increament of intensities of
these groups. Also results showed that foliar application of Giza 21 caltivar
with Zn resulted in increase intensities of the most subunits of B-conglycinin
and glycinin. Zinc application increased seed protein content under normal
soils (Chaturvdi and Pathak, 1972) and calcareous soils (Amin, 1978; Gettier
et al, 1985). Also manganese increase nitrate reduction amino acids and
protein content, Iron in addition play a role in nitrate reduction and protein
metabolism. When total seed protein increased B-Subunit of B-congiycinin
increased, meanwhile the relative abundance of a and o subunits were little
changed (Gayler and Sykes 1985; Holowach et al., 1986). The concentration
(intensities) of (11S) protein glycinin remained more or less constant while
the total protein concentration increased (Paek et al., 1997). These varitaion
in seed storage protein composition may result from the relative abundance
of S-and N- metabolites available to developing soybean seed (Grabau et al,
1986; Thompson and Madison, 1990; Paek et al., 1997).

From the obtained results, it could be concluded that under the
conditions of this investigation, enrichment of the soybean phyllosphere could
be achived by applied foliar application of microrutrients (Zn, Ma and Fe), that
reflected a considerable increase in the growth, yield and the subunit of the
two major storage protein of soybean plants cultivated under calcareous soil .

In addition, the chose of cultivars play an important role in
establishing soybean that could be partially due to the problem of noduly
formation of plant roots (Abd El-Gawad and El-Batal, 1995). Giza 21 were the
more adapted clutivare under Maryuit stress condition then Giza 35 and
Crawford cultivars attained the highest nutritions values as well as yield, &
protein types such as B conglycnin and glycinin
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