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ABSTRACT 
 The study was conducted at research station A, department of field crops, college of agricultural 

engineering sciences, university of Baghdad during summer 2021 to evaluate the effect of boron and some 

growth regulators on some growth criteria and yield of soybean crop (cv. shimaa). The experiment  was 

carried out according to split plots by using randomized complete block design with three replications. The 

main plots included three concentrations of boron (75, 150 and 225) mg.L
-1

, the sub-plots included three 

levels of growth regulators, spraying kinetin (100 mg. L
-1

), spraying ethrel (200 mg.L
-1

) and spraying 

kinetin (100 mg.L
-1

) + spraying ethrel (200 mg.L
-1

) as well as spraying of distilled water as control 

treatment. The findings revealed that the spraying of ethrel at 200 mg.L
-1 

gave the lower means of plant 

height (114.68 cm), and gave the higher means of No. of branches (5.60 branch. plant
-1

), leaf area (97.86 

dcm
2
), plant dry weight (206.64 g  plant

-1
) and this led to give higher means of seed yield (2.715 ton. ha

-1
), 

while the concentrations of growth regulators did not significantly affect the leaf area index. Boron 

concentrations affected most of studied traits, 150 mg.L
-1 

of boron effect on most of traits and gave higher 

means of plant height (143393cm), No. of branches (6321 branch plant
-1

), leaf area (111353 dcm
2
 plant), leaf 

area index (7347), plant dry weight (246345 g), this led to give higher means of seed yield (3.071 ton.ha
-1

). 

Result showed that boron and some growth regulators interaction have a significant effect on some 

characteristics under study. It has achieved spray treatments Boron with 150 mg.L
-1

 and ethrel of 200 

mg.L
-1

 gave the higher means of  No. of branches (6.97 branch plant
-1

), leaf area (114.26 dcm
2
.plant), LAI 

(7.62), plant dry weight (265.24 g.plant
-1

). 
Keywords: Soybean, boron, growth factors. 
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 خلاصتان
جايؼت بغذاد/ انجادسٌت  –كهٍت ػهىو انهُذعت انضساػٍت  - Aانبحثٍت  انًحطت –َفزث انخجشبت فً انحقىل انخابؼت نقغى انًحاصٍم انحقهٍت 

طبقج ، ار Shimaaذساعت دوس انبىسوٌ وبؼض يُظًاث انًُى فً ًَى وحاصم وَىػٍت فىل انصىٌا صُف ن  2021أثُاء انًىعى انصٍفً نؼاو 

حضًُج الأنىاح ، وبأعخؼًال حصًٍى انقطاػاث انكايهت انًؼشاة وبثلاثت يكشساث Split-Plots Designانخجشبت ػهى وفق حشحٍب الانىاح انًُشقت 

نخش3يهغى 225و 150و 75انشئٍغت سػ ثلاثت حشاكٍض يٍ انبىسوٌ 
-1

، بًٍُا حضًُج الأنىاح انثاَىٌت ثلاثت يؼايلاث يٍ يُظًاث انًُى )سػ 

نخش3يهغى 100انكاٌُخٍٍ بانخشكٍض 
-

 
1

نخش3يهغى 200وسػ إلاثشٌم بانخشكٍض  
-

 
1

نخش3يهغى 100وسػ انكاٌُخٍٍ بانخشكٍض  
-

 
1

 200+ إلاثشٌم  بانخشكٍض 

نخش3يهغى
-

 
1

نخش3يهغى 200سػ الإثشٌم بانخشكٍض اٌ يؼايهت  ( فضلا ػٍ يؼايهت انًقاسَت )سػ انُباحاث بانًاء انًقطش فقظ(، أظهشث َخائج انخجشبت 
-1

 

َباث3فشع 5360عى، وحفىقج بئػطائها أػهى ػذد نلأفشع فً انُباث   114.68أػطج أقم يخىعظ لاسحفاع انُباث 
-1

عى 97386وانًغاحت انىسقٍت  
2
 

َباث3غى 206364انُباث انجاف  ووصٌ
-1

أثشث حشاكٍض انبىسوٌ ، ويؼُىٌاً فً دنٍم انًغاحت انىسقٍتخً سشج ، بًٍُا نى حؤثش حشاكٍض يُظًاث انًُى ان

ً فً أغهب انصفاث انًذسوعت، إر حفىقج انُباحاث انت انًشش نخش3يهغى 150بانخشكٍضخً سشج يؼُىٌا
-1

ُباث ػهى باقً انخشاكٍض فً انصفاث أسحفاع ان 

َباث3فشع 6321عى وػذد الأفشع فً انُباث  143393
-1

عى 111353وانًغاحت انىسقٍت  
2

َباث3
-1

 246345وانىصٌ انجاف نهُباث ، 7347، ودنٍهها 

كخاسه3طٍ 23715بزوس انكهً انالأيش انزي أَؼكظ وبشكم إٌجابً ػهى صٌادة حاصم ، غى
-1

كاٌ انخذاخم بٍٍ حشاكٍض انبىسوٌ ويُظًاث انًُى ، و

ً فً انصفاث قٍذ انذساعت، فقذ حققج يؼايهت سػ انبىسوٌ بانخشكٍض  نخش3يهغى 150يؼُىٌا
-1

نخش3يهغى 200يغ الإثشٌم بانخشكٍض  
-1

أػهى انُخائج  

َباث3فشع 6397انًغاحت انىسقٍت ودنٍهها، انىصٌ انجاف بهغج  نهصفاث ػذد ألافشع،
-1

عى 114326، 
2

َباث3
-1

َباث3غى 265324، 7362، 
-1

الأيش  

كخاسه3طٍ 33071انزي أَؼكظ وبشكم إٌجابً ػهى صٌادة حاصم بزوس انكهً 
-1

3 
 فىل الصىيا، بىروى، هنظوات النوى. انكهًاث انًفخاحٍت:
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INTRODUCTION 

Soybean (Glycine max L). is a legume crop, its seeds contain a high percentage of 

protein ranging between 30-50% and an oil content of 18-24%, in addition to its use  in the 

pharmaceutical and food industries, there are factors that increase the growth and yield of 

soybean per unit
 
area, by using growth regulators that have an effect on specialized areas for 

growth, the processes of carbon metabolism, the transport system and the sites of accumulation 

in the reproductive organs, among the plant growth regulators are kinetin and ethrel, the 

Kinetin is a chemical substance that has a vital role in regulating growth  by activating cell 

division in addition to its biological activity in the differentiation of vegetative tissues into 

buds, it also works to encourage the growth of buds and modulate of apical dominance, which 

leads to push the plant towards increase the reproductive buds and its reflection in increase  the 

seed yield (Negal et al., 2001). As for Ethrel, it is a growth impediment dependent on synthetic 

growth regulators and its effect depends on breaking the apical dominance and partition of the 

metabolites between the different parts of the plant and raising its ability to exploit these 

products to increase the yield and its components (Devi et al., 2011). Growth regulators alone 

did not increase the yield, but soybeans need nutrients that contribute in increase of  growth 

and seed yield, the importance of microelements, including boron, has been proven in the 

process of pollination, fertilization  in leguminous crops, and it is reducing the flowers fall and 

cells division, pollen production, an increase in the fertilization process, and conveys the 

carbohydrates to the active areas of growth, especially in the reproductive stages of the plant, 

then an increase in the yield components and an increase in seed yield (Allen & Pilbeam, 

2006). The study aims to evaluate the effect of spraying the boron and growth regulators ethrel 

and kinetin on the growth, yield soybean. 

 

MATERIALS AND METHODS 

The study was conducted at research station A, department of field crops, college of 

agricultural engineering sciences, university of Baghdad, located within 44 east longitude and 

33 north latitude, during the summer 2021, The experiment  was carried out according to split 

plots by using randomized complete block design with three replications. The main 

plots included three concentrations of  boron  (75, 150 and 225) mg.L
-1

, the sub plots included 

three levels of growth regulators, spraying kinetin (100 mg.L
-1

), spraying ethrel (200 mg.L
-1

) 

and spraying kinetin (100 mg.L
-1

) + spraying ethrel (200 mg.L
-1

) as well as spraying of 

distilled water as control treatment, spraying ethrel at 200 ppm and spraying of ethrel 200 ppm 

+ kinetin 100 mg.L
-1

. 

Soil service process was carried out before planting, such as plowing  and leveling, the 

field was divided into plots, with a distance  50 cm between the experimental units, the area of 

the experimental unit was 2.5 m × 2.5 m, which contained 3 lines, with the distance between 

lines 75 cm, and  between the plants 20 cm, the plant density becomes 66666 plants.h
-1

 (Al-

Jumaili & Sarhan, 2010). Irrigation was carried out and the experimental land was left for 3 d 

to dry the soil. Soybean seeds of Shimaa variety were planted on 23 June, 2021 at a depth of 2-

3 cm by 2-3 seeds in the hole, then reduced to one plant after two weeks of planting, the 

experiment land was fertilized with nitrogen fertilizer in the form of urea (46% nitrogen) with 

an amount of 160 kg N.h
-1

 in two times, and superphosphate fertilizer (46% P2O5) was added at 

a rate of 80 kg P2O5.h
-1

  before planting (Ali, 2012), the crop service was carried out by 

irrigation and weeding whenever necessary. 

Preparation of growth regulators and Boron 

1. the kinetin was dissolved by using alcohol (50% alcohol) with the addition of 2-3 drops of 

HCL acid  and put on a hot plate stirrer at a temperature of 50°C with stirring 
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continuously to ensure complete dissolution, spray the growth regulator (kinetin)  at the 

beginning of flowering stage R1 and repeat the spray at flowering is completed R2  .  

2. 7 mL of a growth retardant solution (48% ethrel) was put in a volumetric flask and complete 

the volume to 1 liter by adding distilled water to get the concentrations 200 mg.L
-1

 and it 

was diluted to the required volume, spray ethrel at the beginning of flowering stage R1 

and repeat the spray when flowering is completed R2. 

3. Boric acid H3BO3 (17% boron) was used as a source of boron, as the specified weight of the 

element was dissolved in a quantity of distilled water and shaken until complete 

dissolution, spray boron at the beginning of flowering R1 after three days of spraying 

growth regulators and repeat the spray when flowering is completed R2, and use a 

solution of Al-Zahi as a spreader material by placing 2-3 drops.l
-1

 to increase the 

efficiency of absorption and cause the full wetness and reduce the water tension on the 

plant (Abu Dhahi et al., 2001), and spraying process were carried out in the evening 

using hand-sprayer 16-liter , As for the control treatment, its plants were sprayed with 

distilled water only. 

 

Studied traits 

When the plant reached full maturity, five plants were randomly selected for calculating 

the Traits, plant height (cm) , the number of branches, leaf area (dcm2), leaf area index, plant 

dry weight (g), total seed yield (tons.h
-1

), 

LA = 0.624 + (0.723) (L .W)  (Wiersma & Bailey,  (1975  

 Statistical analysis 

The results were analyzed using the statistical program, GenStat according to the used 

design, and the means were compared with L.S.D test at the 0.05 probability level (Steel & 

Torrie, 1980). 
 

RESULTS AND DISCUSSION  

Plant height (cm) 

The findings of (Table 1) indicated that spraying of different concentrations of growth 

regulators led to significant differences between the averages in this trait. Spraying of ethrel at 

a concentration 200 mg.L
-1

 reduced the plant height to 114.68 cm as compared with the control 

treatment, that gave higher rate in the height 158.07 cm. The decrease in plant height may be 

due to the role of ethrel under this concentration in causing opposite effects to the effects of 

gibberellins in plants by preventing or impeding a conversion of the compound Geranyl 

pyrophosphate to Coponyl pyrophosphate, which represents the first step in the chain of 

gibberellin biosynthesis in the subapical meristem area that represents the primary meristem for 

elongation and then a reduction in plant height (Atiya & Jadoua, 1999). These results agree 

with what was obtained by Kaur et al. (2015) & Al-Darraji & Al-Jumaily (2020) who 

indicated that spraying of ethrel led to a significant decrease in the plant height of soybean. The 

concentration 150 mg.L
-1

 gave the higher average amounted to 143.93 cm, and the 

concentration  225 mg.L
-1

 gave the lower average amounted to 84.08 cm. Therefore, boron has 

an important role in transporting metabolic compounds to active growth areas such as 

meristematic tissues, which contribute to increase in the cells division and the elongation, 

which is positively reflected in the increase in plant height (Al-Dulaimi et al., 2007). These 

results agree with what was obtained by Devi et al. (2012). The interaction between boron 

concentrations and growth regulators was not significant in this trait. 

 



140 

 
 

Al-Karawi & Al-Jumaily
 

(2022) 14(1): 137-145. 

 
Iraqi Journal of Market Research and Consumer Protection 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Table (1): Effect of spraying boron and some growth regulators on plant height (cm), number 

of branches per plant (branch.plant
-
1) 

 

Number of branches per plant (branch.plant
-1

) 

It is noted from the results of (Table 2) there are significant differences in the number 

of branches per plant, as the spraying with ethrel at a concentration of 200 mg.L
-1

 led to the 

higher average in number of branches reaching 5.60 branches, with an increase of 47.36% as 

compared with the control treatment that gave the lower average for the trait 3.80 branch. The 

process of emergence and development of lateral branches in the plant is related to the 

phenomenon of apical dominance, which is under the control of plant hormones, especially 

auxins. Here, the physiological activity of growth impediments appears, including ethrel when 

sprayed with the appropriate concentration, which acts as anti-auxin compounds by reducing 

the levels of tryptophan, which has an important role in the biosynthesis of auxin (Suh & Lee, 

1997), which led to reducing the effect of apical dominance and then increase in the number of 

branches in the plant, this result agrees with what was found by Kaur et al. (2015); 

Bramhankar et al. (2018); Al-Darraji & Al-Jumaily (2020) that there was a significant 

effect of the ethrel concentration on the number of branches of soybean plants. 

There are significant differences between the concentrations of boron in the number of 

branches in the plant, as the concentration of 150 mg.L
-1

 gave the higher average for the trait 

amounted to 6.21 branches and an increase of 63.42% compared to the control treatment, 

which gave the lower average amounted to 3.80 branches. The interaction between the 

concentrations of boron and the growth regulators was significant, where the combination 

between boron 150 mg.L
-1

 with ethrel 200 mg.L
-1 

gave the higher value, reached 6.97 branches. 

The increase in the number of branches may be due to the positive and effective role of boron 

in transporting carbohydrates from the source to the downstream and providing them in a right 

time to the modern and effective growth centers, which gave an opportunity for the formation 

and growth of branches in the plant (Al-Ani, 1991), and these results are consistent with the 

findings of Al-Jumaili (2014); Al-Naimi (2019) showed that there was a significant effect of 

boron concentrations on the number of branches of the soybean plant. 

 

 

 

 

 

 

 

 

 

 (B) Mean 

Growth regulators (Gr) mg.L
-1

 Boron 

concentrations 

(B) (mg.L
-1

) 

Kinetin  +  Ethrel 

100           200 

Ethrel 

200 

Kinetin 

100 

127.29 130.13 124.93 126.80 75 

143.93 143.73 142.47 145.60 150 

84.08 92.00 76.63 83.60 225 

 

121.95 114.68 118.67 Gr mean 

158.07 Control mean 

NS LSD 0.05 interaction 

5.18 LSD 0.05 GR 

6.28 LSD 0.05 boron 
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Table (2): Effect of spraying boron and some growth regulators on number of branches per 

plant (branch.plant
-1

). 

(B) Mean 

Growth regulators (Gr) mg.L
-1

 Boron 

concentrations 

(B) (mg.L
-1

) 

Kinetin + Ethrel 

100           200 

Ethrel 

200 

Kinetin 

100 

5.63 4.63 6.27 6.00 75 

6.21 5.67 6.97 6.00 150 

3.36 3.30 3.57 3.20 225 

 

4.53 5.60 5.07 Gr mean 

3.80 Control mean 

0.67 LSD 0.05 interaction 

0.39 LSD 0.05 GR 

0.39 LSD 0.05 boron 

 

Leaf area (dm
2
) 

The effect of growth regulators were significant on the leaf area, as the spraying with 

ethrel at a concentration of 200 mg.L
-1

 gave the higher means, which reached 97.86 dm
2
, and 

did not differ significantly from the kinetin at a concentration of 100 mg.L
-1

, which gave 96.34 

dm
2
 compared to the control treatment, which gave the lower average for the trait was 87.03 

dm
2
 (Table 3). Ethrel play important role in cell division activating, reducing apical dominance 

and  increase the physiological activities, thus increase the plant growth, such as the leaf area 

and the number of leaves per plant (Suh & Lee, 1997), and these results are consistent with the 

results of Kaur et al. (2015); Sahane et al. (2015a), as well as the role of kinetin in increasing 

the number of grana inside the chloroplasts, thus increasing the surface area of leaves (Abu 

Zaid, 2000), and these results are in agree with Kumar et al. (2020). 

Boron concentrations were significantly affected in the leaf area, where the 

concentration of 150 mg.L
-1

 gave the higher average for this trait, reaching 111.53 dm
2
, with an 

increase of 28.15% compared to the control treatment, which gave the lower average in leaf 

area of 87.03 dm
2
. The increase in the leaf area may be due to the positive role of boron in 

increasing the division of leaf cells and increasing their expansion, which was reflected in the 

increase of leaf area, this result agrees with the results of Al-Dulaimi & Al-Mohammadi 

(2014); Al-Jumaili (2014) showed that a significant effect of boron on the leaf area of the 

soybean plant. The interaction between the concentrations of boron and the growth regulators 

was significant, where the combination between boron 150 mg.L
-1

 with ethrel 200 mg.L
-1

 gave 

the higher value in leaf area, reached 114.26 dm
2
 and it did not differ significantly from the 

combination between boron 150 mg.L
-1

 with kinetin 100 mg.L
-1

 in the leaf area, which 

amounted to 111.24 dm
2
. 

Table ( 3): Effect of spraying boron and some growth regulators on leaf area (dcm
2
). 

(B) Mean 

Growth regulators (Gr) mg.L
-1

 Boron 

concentrations 

(B) (mg.L
-1

) 

Kinetin + Ethrel 

100           200 

Ethrel 

200 

Kinetin 

100 

95.67 82.14 98.52 106.34 75 

111.53 109.10 114.26 111.24 150 

78.56 83.41 80.81 71.45 225 

 

91.55 97.86 96.34 Gr mean 

87.03 Control mean 

6.98 LSD 0.05 interaction 

4.03 LSD 0.05 GR 

5.65 LSD 0.05 boron 
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Leaf area index 
The results of (Table 4) indicated that no significant differences between the 

concentrations of growth regulators in the soybean plants in this trait, while the concentrations 

of boron were significantly affected on this trait, as the concentration of 150 mg.L
-1

 gave the 

higher average, amounted to 7.44 with an increase rate of 28.28% compared to the control 

treatment, which gave the lower average, which was 5.80. The leaf area index represents the 

ratio between the leaves area to the area occupied by the plant, and in the circumstances of this 

research, any increase in the leaf area will result in an increase in its index because the 

occupied area by the plant from the ground is fixed. The increase in the leaf area index is due 

to the positive and effective role of boron in the growth of the developing apex and the increase 

in the speed of growth of meristematic tissues and the activation of the growth of cell 

membranes, and all this led to an increase in the leaf area and then its index (Asad et al., 

2003), this result is consistent with the findings of Al-Jumaili (2014); Al-Naimi (2019). The 

interaction between the concentrations of boron and the growth regulators was significant, 

where the combination between boron 150 mg.L
-1

 with ethrel 200 mg.L
-1

 gave the higher value 

in leaf area index of 7.62 and did not differ significantly from the combination between boron 

150 mg.L
-1

 with kinetin 100 mg.L
-1

 in the leaf area index, which amounted to 7.42. 
 

Table (4): Effect of spraying boron and some growth regulators on leaf area index. 

(B) Mean 

Growth regulators (Gr) mg.L
-1

 Boron 

concentrations 

(B) (mg.L
-1

) 

Kinetin + Ethrel 

100           200 

Ethrel 

200 

Kinetin 

100 

6.38 5.48 6.57 7.09 75 

7.44 7.27 7.62 7.42 150 

5.24 5.56 5.39 4.76 225 

 

6.10 6.53 6.42 Gr mean 

5.80 Control mean 

0.91 LSD 0.05 interaction 

NS LSD 0.05 GR 

0.33 LSD 0.05 boron 

 

Dry plant weight (g.plant
-1

) 

The results of (Table 5) showed that the effect of growth regulators was significant on 

the dry weight of the plant, as the spraying with ethrel at a concentration of 200 mg.L
-1

 

achieved the higher average, reached 206.64g, while the kinetin at a concentration of 100 

mg.L
-1

 achieved the lower average for the trait was 193.00 g. The superiority of the sprayed 

plants with ethrel at a concentration of 200 mg.L
-1

 may be attributed to the increase in the 

vegetative growth represented by the number of branches in the plant and the leaf area (Table 2 

and 3), which led to an increase in light interception and an increase in the efficiency of 

photosynthesis and its outputs, which contributed to an increase in the dry weight of the plant, 

this result agrees with the results obtained by Devi et al. (2011); Al-Darraji & Al-Jumaily 

(2020) who indicated a significant effect of ethrel concentrations on the dry weight of the 

soybean plants. The concentrations of boron were significantly affected on the dry weight of 

the plant, as the concentration of 150 mg.L
-1

 gave the higher average, amounted to 246.45 g 

with an increase rate of 18.85% compared to the control treatment, which gave the lower 

average, which was 207.37. The increase in the dry weight of the plant when spraying with 

boron 150 mg.L
-1

 may be due to the superiority of concentration in the characteristics of the 

number of branches and leaf area (Table, 2 and 3), which is reflected in the increase in the 

products of photosynthesis that are deposited in the form of a dry substance in the plant, these 

results are consistent with the findings of Al-Dulaimi & Al-Mohammadi (2014); Timotiwu 
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et al. (2018) that there was a significant effect of boron spraying on the dry weight of the 

soybean plants. The interaction effect between the concentrations of boron and growth 

regulators was significant in the dry plant weight. The sprayed plants with boron at a 

concentration of 150 mg.L
-1

 with ethrel of 200 mg.L
-1

 achieved the higher interaction value, 

reached 265.24 g compared to the control treatment, which gave the lower value for this trait, 

amounted to 207.37 g. It is clear from this combination of the spraying with boron at a 

concentration of 150 mg.L
-1

 with ethrel at a concentration of 200 mg.L
-1

 led to a better 

redistribution of the dry matter for the growth of branches and leaf area, as well as an increase 

in yield components, which led to an increase in the dry matter in the plant. 

 

Table (5): Effect of spraying boron and some growth regulators on plant dry weight (g). 

(B) Mean 

Growth regulators (Gr) mg.L
-1

 Boron 

concentrations 

(B) (mg.L
-1

) 

Kinetin + Ethrel 

100           200 

Ethrel 

200 

Kinetin 

100 

227.82 230.76 231.18 221.51 75 

246.45 237.35 265.24 236.75 150 

122.17 122.25 123.50 120.75 225 

 

196.79 206.64 193.00 Gr mean 

207.37 Control mean 

7.39 LSD 0.05 interaction 

4.27 LSD 0.05 GR 

9.16 LSD 0.05 boron 

 

Total seed yield (ton.ha
-1

) 

The seed yield represents the total of several components, namely the number of pods 

in the plant, the number of seeds in the pod, and the weight of the seed, and these components 

are the final outcome of the biochemical activities that occur inside the plant during its life 

cycle. The results of (Table 6) showed that a significant difference between the concentrations 

of growth regulators in the average of the total seed yield, as the spraying with ethrel at a 

concentration of 200 mg.L
-1

 gave the higher average for the trait amounting to 2.715 tons.ha
-1

 

with an increase of 8.77%, compared to (the kinetin at a concentration of 100 mg.L
-1

 + ethrel at 

a concentration of 200 mg.L
-1

) which gave the lower average, amounted to 2.496 tons.ha
-1

. The 

superiority of the sprayed plants with ethrel at a concentration of 200 mg.L
-1

 in the total seed 

yield, may be attributed to their superiority in the number of branches per plant, leaf area and 

plant dry weight (Table 2, 3 and 5), this result agrees with the results obtained by Devi et al. 

(2011); Sahane et al. (2015b); Bramhankar et al. (2018); Al Daraji (2019) they indicated a 

significant effect of ethrel concentrations on the soybean seed yield. As for the effect of boron 

on seed yield, the results showed that there were significant differences between the 

concentrations of the sprayed boron in this trait, as the sprayed plants with a concentration of 

150 mg.L
-1

 gave the higher average, reached 3.071 kg.h
-1

 and did not differ significantly from 

the treatment of the spraying with boron at a concentration of 75 mg.L
-1

, amounted to 2.978 

tons. h
-1

 with an increase of 76.59% and 71.24% for the two treatments, respectively compared 

to the spraying with boron at a concentration of 225 mg.L
-1

, which gave the lower average,  

amounted to 1.739 tons.h
-1

, as the plants leaves that sprayed under this concentration were 

burned at the beginning of the spraying phase. The increase in the seed yield is due to the 

superiority of the same treatment 150 mg.L
-1

 in the number of branches per plant (Table 2) and 

leaf area (Table 3), these results are in agreement with the findings of Devi et al (2012); Singh 

et al (2018); Al-Nuaimi & Al-Jumaily (2020) they indicated a significant difference between 
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boron levels in the seed yield per unit area in the soybean plant as for the interaction between 

boron and growth regulators, it had no significant effect on this characteristic. 

Table (6): Effect of spraying boron and some growth regulators on total seed yield (tons. h
-1

) . 

 

CONCLUSIONS 

1. Ethrel had a role in regulating plant growth by reducing plant height and increasing the 

number of branches in the plan  and  increasing the percentage of fertility and reducing 

the drop of flowers, which results in an increase in the seed yield. 

2. Boron performed clear physiological functions in increasing the fertilized flowers and then    

increasing the number of pods in plant that reflected on the seed yield. 

3. Spraying ethrel at a concentration of 200 mg.L
-1

 and 150 mg.L
-1

 of boron led to an increase 

in growth factors Positively associated with an increase in yield and its components. 

4. Spray ethrel concentration 200 mg.L
-1

 to give it the highest seed yield and protein content 

in the seeds. 
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