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Abstract 
A field experiment was carried out during 2020 and 2021 seasons at Al-

Marashda Agricultural Research Station, Qena Governorate, A.R.C, Egypt. The 
objective of this work was to evaluate the yield and its components as well as 
seed protein and oil content in four soybean genotypes to foliar application of 
different proline levels. The four studied soybean genotypes were, Giza 111, 
H18L54, H1L3, and H3L4, while the four concentrations of proline were 0, 25, 
50, and 75 ppm. The field experiment was assigned in a strip plot design with 
three replications. Proline concentrations were allocated horizontally while soy-
bean genotypes were distributed vertically. The obtained results indicated that the 
foliar application of proline levels caused a significant increase in the yield and 
its components as well as studied chemical traits of soybean genotypes compared 
to untreated plants in favor of 50 ppm concentration. Moreover, the highest mean 
values of soybean yield were recorded with Giza 111 followed by H18L54 geno-
types in the first and second seasons, respectively. It was noticed that foliar ap-
plication of proline at the rate of 50 to G111 genotypes resulted in the highest 
mean values of yield parameters as well as protein and oil percentage traits in 
both seasons. 
Keywords:  Soybean genotypes, proline, yield, component, protein, oil content.   
Introduction 

Soybean (Glycine max. L.), 
considers one of the most serious 
soil seed crops of the world due to its 
high food value. It contains ap-
proximately 36-40% protein, 18-
20% oil, 30% carbohydrates, 7.3% 
sugar, and 9.3% dietary fiber and 
also contains minerals such as Ca 
and P, vitamins as A, B, C, and D 
(Ferdous, 2016). In Egypt, soybeans 
are not grown on a large area; in the 
2019 season, it was planted on 
24,000 fed (10,080 hectares) mostly 
in Upper and Central Egypt, of 
which about1.5 percent was on new 
lands (OSPA, 2019). Recently, there 
is a pretentious plan in Egypt to in-
crease the agricultural area by re-

claiming desert land to increase the 
production of agricultural crops to 
reduce the gap between consumption 
and production due to the steady in-
crease in population.  

Many stresses face desert 
lands, such as water shortage and sa-
linity. However, salinity affects plant 
growth by reducing water supply, 
low uptake, and accumulation of es-
sential nutrients, and raising the tox-
ic ions accumulation like sodium and 
chloride in cells of plants (Munns, 
2005). However, the number of nod-
ules in legume crops was highly de-
creased in salt-affected soils even 
though native Rhizobia are present in 
the rhizosphere (EL Sabagh et al., 
2017). Soybean is sensitive in sym-
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biotic N2-fixation under drought 
conditions (Nandwal et al., 1991).  

Many studies have been pre-
pared to reduce the damage caused 
to plants by stress and to increase the 
tolerance against stress. Proline, an 
amino acid, plays a highly beneficial 
function in plants exposed to various 
stress conditions. Next to acting as 
an excellent osmolyte, proline plays 
three major roles during stress, i.e., 
as a metal chelator, an antioxidative 
defense molecule, and a signaling 
molecule (Hayat et al., 2012). Previ-
ous investigations have shown that 
foliar spray with proline effectively 
regulates osmotic potential and plays 
an important role in sustaining plant 
growth under osmotic stress (Ashraf 
and Foolad, 2007). However, Munns 
and Tester (2008) revealed that one 
of the mechanisms used by plants 
that can reduce the damaging effects 
of high cellular ion concentrations is 
the stress-induced synthesis of har-
monic osmolytes including proline 
that does not impede normal meta-
bolic reactions within the cell. Foliar 
spray of amino acid on bean plants 
was significantly improved all stud-
ied parameters due to seawater 
stress. The highest level of amino 
acid at the rate of 1500 mg/ L ex-
erted the strongest effect in alleviat-
ing the harmful effects of seawater 
stress (Sadak et al., 2015). Here too, 
Sadak et al. (2020) focused that Cys-

teine treatments could alleviate the 
adverse effect of salinity stress on 
the growth and yield of soybean 
plants via increasing photosynthetic 
pigments; proline content; N, P, and 
K contents. Ismail and Helmy (2018) 
suggested that spraying broad bean 
plants grown under saline soil by 
100 mg proline/L improved growth 
traits and yield in addition to chemi-
cal components. As a result, the 
main objective of this work was to 
determine the efects of different pro-
line concentrations, as an exogenous 
application on the yield and its com-
ponents as well as seed protein and 
oil content of some soybean geno-
types under newly reclaimed soil 
conditions. 
Materials and Methods 

This investigation was carried 
out at Al-Marashda Agricultural Re-
search Station, Qena Governorate, 
Agriculture Research Center, Egypt 
during 2020 and 2021 seasons. The 
objective of this research was to 
study the effects of different proline 
concentrations on the yield and its 
components as well as protein and 
oil percentage of some soybean gen-
otypes. The characterization of these 
genotypes is presented in Table 1. 
The chemical analysis of the experi-
mental soil site and the irrigation wa-
ter used were shown in Tables 2 and 
3, respectively. 

 

Table 1. Description and pedigree of soybean genotypes used in the study. 
Genotypes Pedigree Maturity group 
Giza 111 Crawford x Celest IV group 
H18L54 Crawford xDekabig IV group 
H3L4 H20L3 x Gassoy17 V group 
H1L3 H2L20 x Major V group 
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Table 2. Some of the physical and chemical properties of the experimental soil site. 

Particle size distribution Texture 
class Sand % Silt % Clay % CaCO3 % EC(dSm-1 

(1 : 2.5) pH(1-5) 

Sandy 81.3 12.7 6.0 12.55 3.01 8.08 
Cation ( meq L-1) Anion ( meq L-1) 

Na+ K+ Ca++ Mg++ CO3
-- HCO3

- Cl- SO4
-- 

30.02 0.88 12.0 6.2 0.0 0.82 30.6 17.9 
Table 3. Water analysis of the irrigation water (drip irrigation) used for the ex-

perimental site. 
Soluble cations (mg/l.) Soluble anions (mg/l.) TDS 

mg/l pH EC(dSm-1) 
(1:2.5) Ca++ Mg++ Na+ K+ CO3

-- HCO3
- SO4-- CL- 

225.5 7.3 3.25 28.5 8.8 31.6 6.2 24.7 110.5 41.6 31.2 
 

Experiment design and treatments: 
A field experiment was assigned 

in a strip plot design with three repli-
cations. The soybean genotypes i.e. 
Giza 111, H18L54, H1L3, and H3L4 
were distributed vertically. Mean-
while, the proline concentrations (0, 
25, 50, and 75 ppm)were allocated 
horizontally. Each experimental unit 
area was 10.5 m2 included 4 ridges 
each of 50 cm width, 50 cm between 
them, and 3.5 m length. Seeds of 
soybean genotypes were obtained 
from Legume Dept., Field Crops Res. 
Instit., A.R.C., Egypt. Seeds were 
sown in hills on May 10th in the two 
growing seasons. Three weeks after, 
only two healthy seedlings remained 
on each hill. Nitrogen fertilizer in the 
form of urea (46.5% N) at the rate of 
60 kg N fed-1 and potassium fertilizer 
as potassium sulfate (48% K2O) at 
the rate of 48 kg K2O fed-1 were ap-
plied in the two equal doses (after 
thinning and three weeks later). Foli-
ar application with proline concentra-
tions was carried out three times at 
aforesaid levels after 20,35, and 50 
days after sowing. 

The other cultural practices rec-
ommended for soybean crop was 
done in both seasons.  
Measurement’s traits:  
A- Yield and its components 

At harvest, a random sample of 
ten plants was taken from each ex-
perimental unit to measure, the num-
ber of pods plant-1, the weight of pods 
plant-1 (g), number of seeds pod-1, the 
weight of 100-seed (g), seed yield 
plant-1 (g), and seed yield (ton)/ fed. 
Harvest index. 
B- Chemical traits: 

The seed’s protein contents 
were determined according to the 
method described by Bradford 
(1976).  

For oil content, samples were 
taken (400–500 g intact soybean 
seeds) to determine the oil content via 
near-infrared reflectance spectros-
copy (NIRS, Polytec PSSSHA03-2.1) 
as described by Pazdernik et al. 
(1997). 
Statistical analysis: 

All collected data were analyzed 
with analysis of variance (ANOVA) 
Procedures, using the SAS Statistical 
Software Package v.9.2 (SAS, 2008). 
Differences between means were 
compared by least significant differ-
ence (LSD) at a 5% level of 
significance (Gomez and Gomez, 
1984).  
Results and Discussion 
1-Pods number and weight plant-1: 

Data in Tables4 and 5 show that 
pods number and weight/ plant traits 
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of soybean differed significantly due 
to different studied soybean geno-
types and proline concentrations, 
while the interaction had a significant 
effect on pods weight/plant trait in 
both seasons. Proline application at 
the rate of 50 ppm or 75 ppm on soy-
bean plants produced the highest 
mean values of pods number and 
weight/ plant compared to the other 
studied proline concentrations.  
Moreover. The highest mean values 
of pods number and weight/ plant 
were recorded from G111 followed 
by H18L54, while var. H3L4 pro-
duced the lowest ones in both sea-

sons. Concerning the effect of inter-
action between proline levels and 
soybean genotypes, the highest mean 
values of the number and weight of 
pods/ plant were due to spraying var. 
G111 by proline at 50 ppm, while the 
lowest ones were due to untreated 
plants of variety H3L4. These results 
were in agreement with those of Rady 
et al. (2016  ) and Tabassum et al. 
(2018). In this respect, El-Sabagh et 
al. (2015) noticed that the G111 soy-
bean cultivar produced the highest 
number of pods per plant than that of 
other cultivars. 

Table 4. Means of pods number/ plant of soybean as affected by genotypes, proline 
concentrations) and their interaction in  2020 and  2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 

 Control 25 ppm 50 ppm 75 
ppm Mean Control 25 ppm 50 

ppm 
75 

ppm Mean 

1  G 111 62.37 64.83 73.70 68.20 67.28 63.60 64.87 71.47 69.27 67.30 
2H18L54 57.97 62.30 67.80 66.90 63.74 62.97 63.90 66.40 67.10 65.09 
3 H1L3 56.77 57.27 65.73 64.87 61.16 58.23 62.30 63.73 62.27 61.63 
4 H3L4 55.10 56.90 62.67 61.37 59.01 55.73 56.33 61.33 59.83 58.31 
Mean 58.05 60.33 67.48 65.34  60.13 61.85 65.73 64.62  

LSD at 5% Genotypes 
(G)=1.69 

Proline 
(P)=1.95 GxP= --   Genotypes 

(G)=1.53 
Proline 

(P)=1.57 
GxP= -

-   
 

Table 5. Means of pods weight plant-1(g) of soybean as affected by genotypes, pro-
line concentrations, and their interaction in 2020 and  2021 seasons. 

Proline (P) Genotypes 
(G) 2020 season 2021 season 

 Control 25 ppm 50 ppm 75 ppm Mean Control 25 ppm 50 ppm 75 
ppm Mean 

1  G 111 52.50 56.67 64.57 62.70 59.11 55.53 58.33 68.13 65.5 61.87 
2H18L54 46.97 53.57 60.67 58.07 54.82 52.53 55.63 62.30 59.27 57.43 
3 H1L3 43.80 51.10 55.27 52.53 50.68 48.63 51.57 57.50 54.17 52.97 
4 H3L4 42.13 47.63 51.63 48.60 47.50 45.70 47.87 53.07 47.60 48.56 
Mean 46.35 52.24 58.04 55.48  50.60 53.35 60.25 56.64  

LSD at 5% Genotypes 
(G)=1.01 

Proline 
(P)=1.43 

GxP= 
2.37   Genotypes 

(G)=1.37 
Proline 

(P)=1.01 
GxP= 
1.98   

2-Seeds numberpod-1 and 100 seed 
weight traits: 

The illustrated data in Tables 6 
and 7 reveal that the seed number 
pod-1 and 100 seed weight traits of 
soybean were affected significantly 
by the studied factors in both seasons. 
Meanwhile, the interaction between 
proline concentrations and soybean 

genotypes were only significantly af-
fected seeds number/ pods trait in 
both seasons. Proline added as foliar 
spray significantly improved seed 
number per pod and weight of 100 
seed and the proclaimed increase was 
due to proline at the concentration of 
50 ppm in both seasons. The lowest 
mean values of seed number/ pod and 
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weight of 100 seeds were recorded 
with untreated soybean plants. Soy-
bean genotypes affected markedly the 
two previous traits. However, the 
number of seeds per pod and weight 
of 100 seeds was the most proclaimed 
in the variety G111 compared to that 
in the other genotypes. Whereas, the 
lowest values of these parameters 
were recorded with the variety H3L4 
in the two seasons. Concerning the 
interaction between proline rates and 
genotypes, the addition of 50 fol-

lowed by 75 ppm of proline levels 
with G111 and H18L24 had the 
greatest increment in the seeds num-
ber/ pod and weight of 100 seeds in 
the 1st and 2nd seasons, respectively. 
Meanwhile, the lowest values were 
recorded with untreated genotype 
H3L4 in the two seasons. The results 
of Rady et al. (2016) were in accor-
dance with our results. Also, Aini et 
al. (2012) revealed that the response 
of plants to stress depends on the 
genotype itself. 

Table 6. Seeds number/ pod of soybean as affected by genotypes proline treatments 
and their interactions in 2020 and 2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 
 Control 25 ppm 50 ppm 75 ppm Mean Control 25 ppm 50 ppm 75 ppm Mean 

1  G 111 3.43 3.77 4.33 3.90 3.86 3.23 3.40 4.43 3.80 3.72 
2H18L54 2.70 3.13 3.23 3.07 3.03 2.90 3.23 2.90 2.80 2.96 
3 H1L3 2.47 2.77 2.90 2.77 2.73 2.70 2.53 2.67 2.50 2.60 
4 H3L4 2.33 2.53 2.53 2.53 2.48 2.50 2.77 2.60 2.47 2.59 
Mean 2.73 3.05 3.25 3.07  2.83 2.98 3.15 2.89  

LSD at 5% Genotypes 
(G)=0.16 

Proline 
(P)=0.11 

GxP= 
0.22   Genotypes 

(G)=0.22 
Proline 

(P)=0.18 
GxP= 
0.25   

Table7. Weight of 100 seeds (g) of soybean as affected by genotypes, proline treat-
ments and their interactions in 2020 and 2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 
 Control 25 ppm 50 ppm 75 ppm Mean Control 25 ppm 50 ppm 75 ppm Mean 

1  G 111 20.17 22.50 25.23 23.53 22.86 21.67 23.43 25.53 24.80 23.86 
2H18L54 18.23 20.53 23.67 21.27 20.93 18.60 21.40 23.67 22.40 21.52 
3 H1L3 16.87 19.03 21.57 20.23 19.43 17.13 19.90 21.93 20.20 19.79 
4 H3L4 14.90 18.07 18.97 18.70 17.66 15.93 18.03 19.43 18.47 17.97 
Mean 17.54 20.03 22.36 20.93  18.33 20.69 22.64 21.47  

LSD at 5% Genotypes 
(G)=0.37 

Proline 
(P)=0.38 

GxP=-- 
   Genotypes 

(G)=0.42 
Proline 

(P)=0.98 GxP= --   

3-Seeds weight plant-1 and seeds 
yield plot-1 traits: 

Data in Tables 8 and 9 show 
that the genotypes and proline con-
centrations caused a significant dif-
ference in seeds weight/ plant and 
seed yield/ plot of soybean in the two 
growing seasons. Also, the effect of 
interaction between proline concen-
trations and genotypes was signifi-
cant on these parameters, except for 
the seed yield/ plot in the second sea-
son. The highest mean values of 
seeds weight/ plant and seed yield/ 
plot were recorded as a result of ap-

plication proline at the rate of 50, fol-
lowed by 75 ppm concentrations, re-
spectively. Also, the control plants 
possessed the lowest averages, in the 
weight of seeds, compared with other 
studied proline concentrations as far 
as the effect of genotypes is con-
cerned, the weight of seeds/plant and 
plot for G111 was greater than that of 
other varieties in both seasons. 
Meanwhile, the lowest values of the 
weight seeds per plant and plot re-
sulted from the H3L4 genotype in 
both seasons compared to other geno-
types. Concerning the effect of inter-
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action between proline and geno-
types, applied proline at the rate of 50 
ppm with G111 gave the highest 
weight of the weight of seeds per 
plant and plot compared to other 
treatments. Meanwhile, the lowest 
ones resulted from the untreatedH3L4 
line in both seasons. The simulated 
effects of proline on the growth and 
yield of different crops were noticed 

by several authors (Heikal and Shad-
dad, 1982; Hamed and Al-Wakeel, 
1994 and Wahba et al., 2007). These 
results were in agreement with those 
of El-Sabagh et al. (2015), who no-
tice that the G111soybean cultivar 
produced the highest number of seeds 
yield per plot than that of other culti-
vars. 

Table 8. Seeds weight (g/plant) of soybean as affected by genotypes, proline treat-
ments and their interactions in 2020 and 2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 
 Control 25 ppm 50 ppm 75ppm Mean Control 25 ppm 50ppm 75ppm Mean 

1  G 111 31.17 38.43 44.67 40.07 38.59 32.80 36.50 44.57 39.37 38.31 
2H18L54 28.57 36.03 38.17 36.27 34.76 30.77 34.27 39.43 36.40 35.22 
3 H1L3 26.97 30.57 36.63 33.37 31.89 27.77 31.40 36.30 33.93 32.35 
4 H3L4 24.47 26.63 32.90 30.60 28.65 25.30 29.17 34.13 30.73 29.83 
Mean 27.80 32.92 38.09 35.08  29.16 32.84 38.61 35.11  

LSD at 5% Genotypes 
(G)=0.59 

Proline 
(P)=1.09 GxP=1.20   Genotypes 

(G)=0.56 
Proline 

(P)=0.88 
GxP= 
1.28   

Table 9. Seeds yield (kg/ plot) of soybean as affected by genotypes, proline treat-
ments and their interactions in 2020 and 2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 
 Control 25 ppm 50 ppm 75 ppm Mean Control 25 ppm 50 ppm 75 ppm Mean 

1  G 111 1.58 1.83 2.00 1.81 1.81 1.48 1.68 1.99 1.81 1.74 
2H18L54 1.38 1.54 1.71 1.62 1.56 1.37 1.51 1.71 1.69 1.57 
3 H1L3 1.28 1.42 1.64 1.43 1.44 1.31 1.41 1.62 1.57 1.48 
4 H3L4 1.25 1.36 1.49 1.36 1.37 1.26 1.37 1.54 1.47 1.41 
Mean 1.37 1.54 1.71 1.56  1.36 1.49 1.72 1.64  

LSD at 5% Genotypes 
(G)=0.03 

Proline 
(P)=0.08 

GxP=0.05 
   Genotypes 

(G)=0.03 
Proline 

(P)=0.03 
GxP= -- 

   

4- Seed yield fed.-1. (ton): 
The effect of the genotypes, 

levels of proline, and interaction be-
tween them on the seed yield/ fed of 
soybean is shown in Table 10. The 
highest mean seed yield per fed. of 
0.82 ton was observed with 50 ppm 
of proline treatment, followed by 75 
ppm one with a mean yield of 0.75 
and 0.79 ton in the 1st and 2nd sea-
sons, respectively. The lowest mean 
value of 0.66 ton/ fed was observed 
with untreated plants. The highest 
means of yield per fed. of 0.87 and 
0.84 tons were observed with var. 
G111 in the 1st and 2nd seasons, re-
spectively. Meanwhile, the least 

mean values of 0.66 and 0.68 ton 
were observed with the variety H3L4 
in the first and second seasons, re-
spectively. Results of the interaction 
between genotypes and proline levels 
indicated a significant difference in 
yield/ fed which showed an increase, 
for 50 ppm proline concentration with 
the G111 genotype. The lowest mean 
value of 0.61 ton/ fed was observed 
with the untreated H3L4 line. Appli-
cation of proline at different levels 
has been shown to stimulate the 
growth and yield of different crops 
(Hamed and Al-Wakeel, 1994 an 
Wahba et al., 2007). 
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Table 10. Seed yield/ feddan (ton) of soybean as affected by genotypes, proline 
treatments, and their interactions) in 2020 and 2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 
 Control 25 ppm 50 ppm 75 ppm Mean Control 25 ppm 50 ppm 75 ppm Mean 

1  G 111 0.76 0.88 0.96 0.87 0.87 0.71 0.81 0.95 0.87 0.84 
2H18L54 0.66 0.74 0.82 0.78 0.75 0.66 0.73 0.82 0.81 0.76 
3 H1L3 0.62 0.68 0.79 0.69 0.70 0.63 0.68 0.78 0.75 0.71 
4 H3L4 0.60 0.65 0.72 0.65 0.66 0.61 0.66 0.74 0.71 0.68 
Mean 0.66 0.74 0.82 0.75  0.65 0.72 0.82 0.79  

LSD at 5% Genotypes 
(G)=0.01 

Proline 
(P)=0.03 

GxP=0.04 
   Genotypes 

(G)=0.02 
Proline 

(P)=0.03 
GxP=0.02 

   

5-Harvest index (%): 
Data illustrated in Table 11 re-

veal that the studied proline concen-
trations and soybean genotypes as 
well as their interaction had a signifi-
cant effect on harvest index trait in 
the two growing seasons. 

Thus, the highest mean values 
of harvest index of 42.71 and 42.02 
were observed with proline at the rate 
of 50 ppm in the first and second sea-
sons, respectively. The lowest mean 
values of 35.53 and 36.31 % were ob-
served with untreated plants in 1st and 
2nd seasons, respectively. Concerning 
the effect of genotypes on HI%, the 
highest means of  42.71 and 42.02 % 

were observed with cv. G111  in the 
1st and 2nd seasons, respectively. 
Meanwhile, the lowest values of 
37.36 and 38.03 % were observed 
with the H3L4 line in the first and se-
cond seasons, respectively. Results of 
the interaction between genotypes 
and proline levels indicated a signifi-
cant difference in HI only in the 1st 
season which showed an increase, at 
the rate of 50 ppm level with G111 
having the highest value. Meanwhile, 
the lowest values were observed with 
untreated H3L4 line in the 1st and 2nd 
seasons. These results are in good 
line with that obtained by Tilak et al. 
(2006).

Table 11. Harvest Index (%) of soybean as affected by genotypes, proline treat-
ments, and their interactions in 2020 and 2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 
 Control 25 ppm 50 ppm 75 ppm Mean Control 25 ppm 50 ppm 75 ppm Mean 

1  G 111 37.60 43.47 45.67 44.10 42.71 38.83 40.80 46.00 42.43 42.02 
2H18L54 35.60 42.67 44.50 43.00 41.44 37.63 39.47 44.43 42.20 40.93 
3 H1L3 35.23 38.93 43.20 41.80 39.79 35.30 37.77 42.37 40.80 39.06 
4 H3L4 33.67 34.90 41.03 39.83 37.36 33.47 36.87 41.47 40.30 38.03 
Mean 35.53 39.99 43.60 42.18  36.31 38.73 43.57 41.43  

LSD at 5% Genotypes 
(G)=0.75 

Proline 
(P)=1.29 GxP=1.55   Genotypes 

(G)=0.49 
Proline 

(P)=1.48 GxP=--   

6-Protein content (%): 
The effect of the genotypes, 

varying levels of proline, and the in-
teraction between them on the protein 
content of soybean seeds is shown in 
Table 12. Exogenous application of 
proline levels caused increases in pro-
tein % compared with the untreated 
plants. The highest mean protein per-
centages of 39.14 and 39.07 were ob-

served in the 50 ppm of proline 
treatment in the first and second sea-
sons, respectively. The lowest mean 
values of 37.83 and 37.82 % were ob-
served with untreated plants in 1st and 
2nd seasons, respectively. Effect of 
the varying genotypes of soybean on 
the protein content of soybean seeds 
pointed out that the highest means of 
39.21 and 39.18% were observed 
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with cv. G111 in the 1st and 2nd sea-
sons, respectively. Meanwhile, the 
least mean values of 37.81 and 37.75 
% were observed with the H1L3 line 
in the first and second seasons, re-
spectively. Results of the interaction 
between genotypes and proline rates 
indicated a significant difference in 
protein content which showed an in-

crease, at the rate of 50 ppm level 
with G111 having the highest value. 
The least mean values of 37.19 and 
37.08% were observed with untreated 
H1L3 line in the 1st and 2nd seasons, 
respectively. A similar trend was ob-
served by Krisnawati and Adie 
(2017).

Table 12. Protein content (%) in seeds of soybean as affected by genotypes), pro-
line treatments and their interactions in  2020 and 2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 
 Control 25 ppm 50 ppm 75 ppm Mean Control 25 ppm 50 ppm 75 ppm Mean 

1  G 111 38.37 38.78 40.20 39.49 39.21 38.33 38.85 40.14 39.38 39.18 
2H18L54 37.37 37.65 38.57 38.19 37.95 37.22 37.71 38.54 38.39 37.97 
3 H1L3 37.19 37.63 38.3 38.11 37.81 37.08 37.33 38.38 38.20 37.75 
4 H3L4 38.40 38.58 39.49 38.36 38.71 38.65 38.84 39.23 38.41 38.78 
Mean 37.83 38.16 39.14 38.54  37.82 38.18 39.07 38.60  

LSD at 5% Genotypes 
(G)=0.21 

Proline 
(P)=0.12 GxP=0.31   Genotypes 

(G)=0.12 
Proline 

(P)=0.10 GxP=0.21   

 
7-Oil content (%): 

The effect of soybean geno-
types, levels of proline, and the inter-
action between them on the oil con-
tent of seeds is shown in Table 13. 
Thus, the highest mean oil percent-
ages of 21.96 and 21.84 were ob-
served with the rate of 50 ppm of pro-
line in the first and second seasons, 
respectively. The lowest mean values 
of 19.46 and 19.53% were observed 
with untreated plants in 1st and 2nd 
seasons, respectively. Effect of geno-
types on the oil content of seeds 
showed that the highest means of 
21.98 and 22.17% were observed 
with cv. G111 in the 1st and 2nd sea-

sons, respectively. Meanwhile, the 
lowest values of 20.37 and 20.30% 
were observed with the H3L4 line in 
the first and second seasons, respec-
tively. Results of the interaction be-
tween genotypes and proline levels 
indicated a significant difference in 
oil content which showed an increase, 
at the rate of 50 ppm level with G111 
having the highest value. The lowest 
values of 19.72 and 19.67% were ob-
served with untreated var. H3L4 in 
the 1st and 2nd seasons, respectively. 
These results were in agreement with 
those obtained by El-Sabagh et al. 
(2015) and Krisnawati and Adie 
(2017). 

 

Table 13. Oil content (%) in seeds of soybean as affected by genotypes, proline 
treatments, and their interactions in 2020 and 2021 seasons. 

Proline (P) Genotypes(G) 2020 season 2021 season 
 Control 25 ppm 50 ppm 75 ppm Mean Control 25 ppm 50 ppm 75 ppm Mean 

1  G 111 19.92 21.79 23.78 22.43 21.98 20.34 21.75 23.78 22.81 22.17 
2H18L54 19.61 20.60 21.76 21.47 20.86 19.49 20.49 21.56 21.59 20.78 
3 H1L3 18.60 20.77 21.60 21.53 20.63 18.60 20.68 21.43 21.28 20.50 
4 H3L4 19.72 20.56 20.68 20.50 20.37 19.67 20.52 20.60 20.42 20.30 
Mean 19.46 20.93 21.96 21.48  19.53 20.86 21.84 21.53  

LSD at 5% Genotypes 
(G)=0.23 

Proline 
(P)=0.22 GxP=0.33   Genotypes 

(G)=0.16 
Proline 

(P)=0.25 GxP=0.36   
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Conclusion 
According to our results, it can 

be concluded that: 
1.The number of pods/ plant, 

number of seeds/ pod, seed weight/ 
plant, pods weight/ plant, the weight 
of 100 seeds, seeds weight/ plot, 
seeds weight/fed, and harvest index, 
that are the elements determining the 
level of soybean seed yields, are sig-
nificantly dependent on the use of 
proline levels. 

2.In practice, in order to achieve 
an increase in soybean seed yield it is 
recommended to apply soybean 
plants with proline at the rate of 50 or 
75 ppm. 

3.The results from our study 
show that exogenous proline could 
lead to greater soybean productivity 
in this newly reclaimed soil of the 
Upper Egypt region.  

4.Giza 111 and H18L54 geno-
types may be suitable for this area 
and at the same treatments. However, 
further studies involving different 
proline rates, cultivars, other plant 
stimulators, growing seasons, and 
multiple sites in Upper Egypt need to 
be undertaken before definite rec-
ommendations can be made. 
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تأثیر اضافة البرولین علي المحصول ومكوناتھ لبعض التراكیب الوراثیة لفول الصویا تحت 
  حدیثة الاستصلاح ظروف الأراضي

  ١ أشرف سعید عبد الجلیل،١عبد المنعم عوض الله عمر ،٢ عابدین بخیتمصطفي ،١ الطیبأحمد اشرف بكري
   مصر- جامعة أسوان- راعة والموارد الطبیعیةكلیة الز - قسم المحاصیل١

  مصر - مركز البحوث الزراعیة- معھد بحوث المحاصیل الحقلیة٢
 

 الملخص
مي  لال موس ة خ ذه الدراس ت ھ دة٢٠٢١و٢٠٢٠أجری ة بالمراش وث الزراعی ة البح ا –  بمحط  – قن

ة  وث الزراعی ز البح ر الغ–مرك ي العناص ضة ف صلاح منخف ة الاست ي حدیث صر بأراض ادة  م ة و الم ذائی
دف الدراسة  ا وتھ ري مرتفع اه ال وى الملوحة بمی ان محت ضا ك العضویة ذات محتوى عالي من الملوحة، أی

تخدام  أثیر اس ت ت صویا تح ول ال ن ف علتقییم المحصول ومكوناتھ لأربع تراكیب وراثیة م ن ارب ستویات م  م
رولین زة . الب ى  جی ة ھ ب وراثی ع تراكی تخدام أرب م اس ع H3L4وH1L3 و H18L54و ١١١ت ع أرب  م

رولین  ن الب فر و تركیزات م ي ص ون٠.٧٥  و٠.٥٠ و ٠.٢٥و ھ ي الملی ة بنظام  جزء ف  وصممت التجرب
یاحالشرائح المنشقة بثلاث مكررات  ة راس ب الوراثی ا والتراكی البرولین افقی . یث تم توزیع معاملات الرش ب

  :وكانت أھم النتائج كما یلي
زة  نف جی تخدام ص د اس ھ عن صول ومكونات ة بالمح یم الخاص ى الق تج أعل سلالة ١١١ن ھ ال  یلی

H18L54 فى الموسمین الأول و الثانى .  
صول  ادة المح ي زی أثیرا ف صویا ت ول ال ة لف ب الوراثی رولین والتراكی ستویات الب ین م ان للتفاعل ب ك

  .ومكوناتھ للأصناف تحت الدراسة
ستوى للبر لوحظ أن الرش الورقى ھ ٥٠ولین عند م زة ٧٥ یلی نف جی ون مع ص ى الملی  ١١١جزء ف

ي H18L54 والسلالة ت ف روتین والزی سبة الب صول ون یم الخاصة بالمح ى الق ي أعل صول عل  أدى الى الح
  .البذرة لكلا الموسمین على التوالى مقارنة بباقى المعاملات

زة وعلیھ توصي الدراسة صویا جی ول ال نف ف ز  ورشھ و١١١ بزراعة ص البرولین بتركی ا ب  ٥٠رقی
ر  د عم لاث مرات عن د من ٥٠و  ٣٥ ، ٢٠جزء فى الملیون ث ى عائ ى أعل صول عل ن الزراعة للح وم م  ی

   .تحت الظروف المشابھة لظروف البحث  محصول البذور وكذلك محتواھا من الزیت والبروتین
 

  


