Assiut J. Agric. Sci., 52 (5) 2021 (64-75) ISSN: 1110-0486
Website:www.aun.edu.eg/faculty _agriculture/journals_issues formphp  E-mail: ajas@aun.edu.eg

Impact of Proline Foliar Spray on Yield and its Components of Some
Soybean Genotypes Under Newly Reclaimed Soils @g;esﬁfiﬁf

El- Taib, A.B.A."; M.A. Bakheit’; A. Awadalla' and A.S. Abd EI- Galil'

' Agronomy Dept., Fac. of Agric. and Natur. Resour., Aswan Univ., Egypt
“Field Crops Research Institute, ARC, Egypt
Accepted for publication on: 17/3/2022

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.
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Introduction

Soybean (Glycine max. L.),
considers one of the most serious
soil seed crops of the world due to its
high food wvalue. 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 aboutl.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 1ions 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 ef 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 Gassoyl7 V group
HIL3 H2L.20 x Major V group
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Table 2. Some of the physical and chemical properties of the experimental soil site.

Texture Particle size distribution EC(dSm™
class Sand % Silt % Clay % CaCO; % (1:2.5) pH(I-5)
Sandy 81.3 12.7 6.0 12.55 3.01 8.08
Cation ( meq L™) Anion ( meq L)
Na" K" Ca™ Mg"™ CO;~ HCO5 Cr S04~
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.

TDS H EC(dSm™) Soluble cations (mg/1.) Soluble anions (mg/l.)
mg/1 | P (1:25) | Ca” [ Mg” [ Na" | K | CO;” [ HCO; [ SO4™ | CL°
2255 1 17.3 3.25 28.5 8.8 316 | 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 m’ 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 10" 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" and potassium fertilizer
as potassium sulfate (48% K,O) at
the rate of 48 kg K,O fed' 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
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At harvest, a random sample of
ten plants was taken from each ex-
perimental unit to measure, the num-
ber of pods plant™, the weight of pods
plant” (g), number of seeds pod™, the
weight of 100-seed (g), seed yield
plant” (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™:

Data in Tables4 and 5 show that

pods number and weight/ plant traits




Doi: 10.21608/ajas.2022.113712.1081
El- Taib, et al., 2021

http://ajas.journals.ekb.eg/

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 7> Mean | Control | 25 ppm S0 7> Mean
ppm ppm | ppm
1 G111 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 HIL3 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
Genotypes | Proline Genotypes | Proline |GxP= -
LSDats% |57 6o | (pytos | OXP=- (G153 | (Pl 57

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.

Genotypes Proline (P)

(G) 2020 season 2021 season
Control | 25 ppm |50 ppm |75 ppm| Mean | Control 25 ppm |50 ppm p‘:)?n Mean
1 G111 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 HIL3 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
Genotypes | Proline | GxP= Genotypes | Proline | GxP=
o
LSDat 5% (G)=1.01 | (P)=1.43 | 2.37 (G)=1.37 | (P)=1.01 1.98

2-Seeds numberpod’ and 100 seed
weight traits:

The illustrated data in Tables 6
and 7 reveal that the seed number
pod”’ 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 HI18L24 had the
greatest increment in the seeds num-
ber/ pod and weight of 100 seeds in
the 1% and 2™ 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 G111 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 HIL3 247 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
Genotypes| Proline | GxP= Genotypes| Proline | GxP=
LsDats% (G206 |pyo.l1| 022 (G022 | (PY-0.18| 025

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 G111 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 HIL3 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
Genotypes Proline GxP=-- Genotypes Proline
LSDat 5% (G):£7 (P)=0.38 (G):O)EZ (Py=0.98 |9¥P=~

3-Seeds weight plant' and seeds
yield plot™ 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-
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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 wvarieties 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 Gl1l1soybean 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 | 25ppm | S0 ppm | 75ppm | Mean | Control 25 ppm | SOppm | 75ppm | Mean
1 G111 31.17 38.43 44.67 40.07 | 38.59 32.80 36.50 44.57 | 39.37 | 3831
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 27.717 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
Genotypes | Proline Genotypes | Proline | GxP=
LSD at 5% (G):gg9 (Py=1.09 | XP=120 (G):gge (P)=0.88 | 1.8

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 G111 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 HIL3 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
Genotypes| Proline |GxP=0.05 Genotypes| Proline | GxP=--
LSD at 5% (G)=o.y%3 (P)=0.08 (G)=o.y%3 (P)=0.03

4- Seed yield fed.”. (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 1% and 2™ 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 1* and 2™ seasons, re-
spectively. Meanwhile, the least
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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 G111 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
3HIL3 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
Genotypes| Proline |GxP=0.04 Genotypes| Proline |GxP=0.02
o,
LSDat5% | 001 |(P)=0.03 (G)=0.02 | (P)=0.03
5-Harvest index (%): were observed with cv. G111 in the

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 1* and
2" seasons, respectively. Concerning
the effect of genotypes on HI%, the
highest means of 42.71 and 42.02 %

1 and 2™ seasons, respectively.
Meanwhile, the lowest wvalues 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 1%
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 1* and 2™
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 | 25ppm | S0 ppm | 7S ppm | Mean Control | 25ppm | 50 ppm | 75 ppm | Mean

1 G111 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 HIL3 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
Genotypes | Proline Genotypes | Proline
LSDats% | G775 | (pyot.z0 | OXP-1SS (G049 | (Pro1ds | OXP=

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-
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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 1* and
2" 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 1% and 2" 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
HI1L3 line in the 1 and 2™ 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 G111 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 HIL3 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
Genotypes| Proline Genotypes| Proline
LSD at 5% (G)=0.ygl (P)—0.12|CXP=031 (G)=£2 (Pyoo.10|GXP=021

7-0il 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 1% and 2™
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 1 and 2" 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 1% and 2™ 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 G111 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 HIL3 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
Genotypes| Proline Genotypes| Proline
LSD at 5% (G)=0.yg3 (P)o0.20|GXP=033 (G)=£ 6 | (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
apply
plants with proline at the rate of 50 or

recommended to soybean
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 HI8L54 geno-
types may be suitable for this area
and at the same treatments. However,
further studies

proline rates, cultivars, other plant

involving different

stimulators, growing seasons, and

multiple sites in Upper Egypt need to

be undertaken before definite rec-

ommendations can be made.
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