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Abstract 
A field experiment was carried out at the Experimental Farm of Agronomy 

Dept., Assiut University, during the 2021/2022 and 2022/2023 seasons. The work 
aimed to investigate the effect of three phosphate fertilizer applied dates (before 
the first P1, second P2, and third irrigation P3) and four gibberellic acid levels (0, 
50 G1, 150 G2, and 250 G3 ppm) on three fab bean cultivars (Misr1, Sakha 4 and 
Giza 843). The experiment was laid out in randomized complete block design 
(RCBD) using a strip plot within a split plot with three replicates. The plot area 
was 9 m2.  

The results revealed that maximum seed yield in addition to yield attributes 
were produced from plants receiving 250 or 150ppm gibberellic acid with third 
and second phosphorus application in both seasons. Giza 843 cultivar was 
significantly higher seed index, biological and seed yield in both seasons. The 
maximum Pod number/plant and seeds number/pod in the 1st season were recorded 
by 250ppm gibberellic acid concentration under the first and second phosphorus 
application dates (G3×P1 and G3×P 2) in the 2nd season. Moreover, the maximum 
seeds and biological yield were recorded by 250ppm gibberellic acid concentration 
under the third phosphorus application date (G3×P3) in both seasons.  Furthermore, 
the tallest plants, maximum seed index and biological yield were recorded by Giza 
843 cultivar under the second and third phosphorus application dates (V3×P2 and 
V3×P3) in both seasons. Maximum pod number/plant and seed yield were recorded 
by Misr1 cultivar under the first and third phosphorus application dates (V1×P1 and 
V1×P3) in both seasons. 
Keywords: Cultivars interaction, Faba bean, Gibberellic acid, Papplication. 

Introduction  
Faba bean is one of the world's important pulse crops. It is used as human 

food and animal feed as well as a significant crop in cereal rotation systems.  The 
yield of faba bean fluctuated from year to year, this is due to inadequate growth, 
less reproductive organs, and low pod setting. These traits are affected mostly by 
environmental factors, cultivation methods among other factors. Therefore, 
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cultural practices such as timing of phosphorus fertilization and gibberellic acid 
application were used to improve faba bean yield. 

Gibberellic acid application was tested by several researchers. Kandil et al. 
(2011) found that plant growth regulators affect plant height, number of 
pods/plant, number of seeds/pod, seed index and seed yield/ha in both seasons. 
They added that spraying faba bean plants with GA3 or IAA at 100 ppm 
significantly improved vegetative growth, yield, and yield components and 
markedly recorded the highest values of all studied traits. 

Rahman et al. (2018) declared that significant effect of GA3 on number of 
pods/plant, number of seeds/pod, 100 seed weight, seed yield and biological yield. 
Fadhil and Almasoudy (2021) mentioned that the spraying with gibberellic acid at 
concentration (300 mg/L) resulted in the highest average in all studied traits (plant 
height, pods number/plant, seeds number/pod, seed index and total plant yield/ha.  
Rathore et al. (2022) reported that the foliar spraying of 120 ppm GA3 tended to 
produce plants with maximum height (116.4 cm) and number of seeds /pod. Teama 
et al. (2023) evaluated several growth regulators. They reported that 100 seed 
weight and seed yield/feddan (4200m2), were significantly affected in plants 
treated with 200 ppm Gibberellic or Salicylic Acid. 

As for phosphorus application, no literature was available regarding the 
effect of P time of application on faba bean. However, workers in this respect 
reported some response from other legumes to such treatments. Mahmoud et al. 
(1991) found that two doses of phosphorus at sowing and flowering stage produced 
the maximum, 100-seed weight in soybean.  Setty et al. (1992) reported that the 
seed yield did not differ significantly among different concentration and number 
of times of spray of the single superphosphate on gram plants (Cicer arietinum). 
Dawood and Abou-Salama (1994) indicated that application of fertilizer rate of 
180 kg calcium superphosphate/feddan in two doses at sowing and first irrigation 
in faba bean is beneficial to obtain high plant height, number of pods/plant, seed 
index and seed yield/fed.  Amanullah and Zakirullah (2010) showed that the 
highest level of 90 kg P/ha at 10 days before sowing and sowing increased plant 
height and biomass yield in maize. El-Kholy et al. (2019) stated that application 
of P fertilizer up to 46.5 kg P2O5 significantly increased all traits under study such 
as pods number/plant and seed and biological yields/fad on faba bean. as compared 
to other traits. Meanwhile, 100 seed weight significantly increased by increasing 
P levels up to 31 kg P2O5/feddan. 

Variable responses of various faba bean cultivars and/or genotypes to some 
cultural practices were reported by many researchers. Bakry et al. (2011) found 
that Nubaria 1 variety produced a highly significant effect on seed yield compared 
with the other varieties, seed index value, and pods number/plant. Likewise, 
Nubaria 1 variety had the highest values in plant height and seed yield. Ibrahim 
(2016) reported significant differences among the studied cultivars and entries in 
studied characters. Giza 843, Nubaria 3, Rena Mora, Misr 1, and ILB 450 were 
among the best cultivars in seed yield. However, the number of pods/plant for Giza 
843 and Misr 1 were the highest. Nubaria 3 and Rena Mora were the best in terms 
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of 100 seed weight. Mehasen et al. (2017) concluded that faba bean genotypes 
were significantly different in weight of seeds per plant, 100 seed weight, and seed 
yield/feddan. Qabil et al. (2018) reported highly significant differences between 
faba bean cultivars for yield and its attributes (plant height, number of pods/plant, 
number of seeds/pod, and 100 seed weight). Sheha et al. (2020) indicated that Giza 
843 had higher number pods/plant, seed number/pod, 100 seed weight, and seed 
yield/fed. than the other tested cultivars. Abdelstarr (2023) found that Sakha 1 
cultivar produced the highest seed yield and its components. Fertilizing faba bean 
plants with 50 kg P2O5 produced the highest values of growth characters, seed 
yield, and its components during two seasons. Their results revealed that Sakha 1 
variety produced the highest values of seeds and biological yields in both seasons. 
Espain cultivar recorded the highest values of 100 seed cultivar recorded the 
highest values of 100 seed weight and numbers of seeds/pod during the two 
growing seasons, while the highest values of plant height number of pods per plant 
were obtained by Mariout 2 variety.   

Ghareeb et al. (2023) mentioned that the studied cultivars significantly 
differed in most of the studied characteristics such as plant height, number of 
pods/plant, seeds number/pod, 100 seed weight, biological yield and seed 
yield/fed. 

The objective of this study is to determine the impact of gibberellic acid 
levels and proper time to phosphorus application on yield and its attributes for 
some faba bean cultivars.  
Materials and Methods 

An experiment was carried out in the Assiut Univ. Exp. Farm during 2021/22 
and 2022/23 seasons to study the impact of gibberellic acid and timing of 
phosphorus application on yield and yield attributes for some faba bean cultivars. 
The soil texture was clay with a pH value of 7.7 and organic matter of 1.72%. Total 
N was 0.9% and available P in soil at 12 ppm. The experiment was laid out in 
randomized complete block design (RCBD) using a strip plot within a split-plot 
with three replicates. The three phosphorus application times was assigned 
vertically while the four gibberellic acid levels were allocated horizontally, and the 
three fabe bean cultivars were put in sub-plot. Seeds were sown ridges 3 m long, 
0.60 m apart and 0.10 m between hills and thinned to two plants per hill in the sub 
plot. The plot area was 9 m2 (3.0 m length × 3.0 m width). Seeds were sown on 
Oct. 19th and Oct. 26th in the first and second seasons, respectively. Other cultural 
practices were carried out throughout the growing season. At harvest, a sample of 
five guarded plants was taken from each sub plot. The following measurements 
were recorded: plant height, number of pods and seeds/plant. Seed and biological 
yields per feddan were calculated based on seed and straw yield per plot. Seed 
samples from each plot were drawn to determine 100 seed weight (seed index). 

Analysis of variance was performed on the data of all studied traits according 
to Gomez and Gomez (1984). The revised least significant difference (LSD) test 
at probability level of 5% was used for means comparisons. 
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Results and Discussion 
Data in Table 1 highlighted that gibberellic acid had insignificant influence 

on all studied traits in both seasons except for pod number/plant in the 1st season 
and seed yield/fed. in both season where a significant effect was shown. 

The data in the same Table declared that all the studied traits increased with 
increasing gibberellic acid levels up to 150 ppm and 250 ppm. Thus, the highest 
mean values were recorded by G3 (250 ppm) for plant height in the 2nd season and 
both of each seeds number per/pod, biological yield and seed yield/fed. in both 
seasons. However, plant height in the 1st season, number of pods/plant and seed 
index in both seasons had the highest values. Fadhil and Almasoud (2021) 
mentioned that gibberellins (GA) as phytohormones play a role in balancing and 
regulating the growth of internodes cell elongation and the growth seed growth, 
and development of the leaves. These results are in harmony with those stated by 
Kandil et al. (2011), Rahman et al. (2018), Rathore et al. (2022) and Teama et al. 
(2023). 

The analysis of variance in Table 1 revealed that the timing of P application 
had a highly significant influence on biological yield in both seasons as well as 
No. of pods/plant and seed index in the 1st season. Moreover, the seed yield/fed. in 
both seasons and seeds number/pod in the 1st season had significant response. 
Other traits either in both seasons of in 2nd season had non-significant response.  

Data in Table 1 revealed that the tallest plant and the highest seeds 
number/pod were detected by P2 (P application at 2nd irrigation, in both seasons, 
while the highest mean values for pods number/plant were observed by P1 (P 
application at 1st irrigation). Moreover, the maximum mean values for seed index, 
biological yield, and seed yield/fed. were obtained by P3 (P application at 3rd 
irrigation). Therefore, obviously, the best time of P application for increasing the 
most yield attributes. These findings are confirmed with those mentioned by 
Dawood and Abou-Salama (1994), Amanullah and Zakirullah. (2010) and El-
Kholy et al. (2019). However, Setty et al. (1992) reported that the seed yield did 
not differ significantly among number of time of spraying of the single 
superphosphate on gram plants (Cicer arietinum). 

Data in Table 1 indicated that plant height in 2nd season and pods 
number/plant and seed index in 1st season as well as biological and seed yields/fed. 
in both seasons showed highly significant response for the tested cultivars. 
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Data in the same Table indicates that, in general, V3 (Giza 843) had the best 
mean values for seed index, biological yield in both seasons and seed yield in 
second season.  V1 (Misr 1) produces the tallest plants in the 2nd season, highest 
seed number/pod and seed yield/fed. in the 1st season, as well as highest pod 
number/plant in both seasons. Differences for this result may be attributed to 
genetic variation among cultivars. Here, the results declared that pods 
number/plant, seeds number/pod and seed index have positive effects on maximum 
seed yield/fed. These results are in agreement with those detected by Bakry et al. 
(2011), Ibrahim (2016), Naglaa et al. (2018), Sheha et al. (2020), Ghareeb et al. 
(2023). 

The interaction between gibberellic acid and phosphorus application (G×P) 
had insignificant effect on seed number/pod in both seasons, seed index, biological 
yield, and seed yield in the 1st season and pods number/plant in the 2nd season. The 
remaining traits had non-significant effect. The tallest plants in both seasons as 
well as the highest pods number/pod and seeds number/pod in the 2nd season were 
produced by G3×P1 (250 ppm with P application at 1st irrigation), while the highest 
pods number/pod and seeds number/pod were detected by G3×P2 (250 ppm at P 
application at 2nd irrigation) in the 2nd season. Moreover, the maximum biological 
and seed yields were detected by G3×P3 (250 ppm with P application at 3rd 
irrigation) in both seasons. The maximum seed index was detected by G2×P3 (150 
ppm with P application at 3rd irrigation) in both seasons.  

Regarding the interaction between gibberellic acid with cultivars (G×V), the 
results in Table 3 indicate that G×V interaction did not show any significant effect 
on all studied traits in both seasons. Despite the insignificant effect for this 
interaction, the highest mean values for plant height led to the maximum biological 
yield to G3×V1 in both seasons; the highest pods number/plant in both seasons led 
to seeds number/pod to G3×V3; the highest seed index in the 1st season led to the 
maximum seed yield in both seasons to G2×V3.  These results suggested that 150 
ppm and/or 250 ppm for Giza 843 and Misr 1 cultivars had the best mean values, 
and this may be due to the behavior of the cultivar being different according to the 
different in gibberellic acid concentration. Abdelstarr (2023) came to the same 
conclusion. 

Obviously, the interaction between phosphorus application with cultivars 
(P×V) the results in Table 4 indicate that P × V interaction had significantly 
affected seed index and pods number per plant in the 1st season and both plant 
height and seeds number/plant in the 2nd season. The other interactions had non-
significant effect in this regard. P2×V3 interaction had the highest plant height in 
both seasons and pods number/plant in the 1st season; P3×V1 interaction had the 
maximum seed yield in both seasons on pods number/plant in the 2nd season; 
P3×V3 had the best seed index and biological yield in both seasons and P3×V2 
had the highest seeds number in both seasons. These results declared that adding 
P at the second and/or third irrigation with any cultivar gave the beset results. 
Hence, different behavior cultivars to timing P application may be due to genetic 
make-up. Similar findings were mentioned by Abdelstarr (2023)  
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Conclusion 
From the obtained results in this work, it could be concluded that applying 

gibberellic acid and phosphorus application dates for the faba bean cultivars gave 
the highest values for the most of growth, yield components and yield traits in both 
seasons. So, it was recommended to apply gibberellic acid 150 ppm and 250 ppm 
in combined with second and third phosphorus application dates. with Giza 843 
cultivar for maximized faba bean productivity under the environmental condition 
of Assiut Governorate, Egypt. 
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المحصـول ومكوناتھ لبعض أصـناف  علىلین ووقت إضـافة السـماد الفوسـفاتي  تأثیر حمض الجبر
 الفول البلدي

 محمد ثروت سعید جلال،أنعام حلمي  ،داودرجب أحمد  ،الرحمنكامل علي عبد  ،سیدوردة حمدي 

 مصر. اسیوط،، جامعة أسیوط الزراعة، المحاصیل، كلیةقسم 

 الملخص
وط خلال اســـی  الزراعة، جامعةالمحاصـــیل البحثیة بكلیة  اقیمت تجربة حقلیة بمزرعة قســـم  

لتســمید الفوســفاتي (مع ا  لإضــافةمواعید   لدراســة تأثیر ثلاث   2022/2023  ،2021/2022  موســمي
ة الاولى،   ة  والریـ انیـ ة تركیزات والثـ ة) وأربعـ الثـ دون  من حمض الجبر  الثـ   150  ،50  جبرلین،لین (بـ

ــناف من الفول   250و ــر  البلديجزء في الملیون) على ثلاثة أصـ ــخا  1(مصـ )  843وجیزة    4  ، سـ
ــقة مرة واحدة في  ــرائح المنش ــوائیة بترتیب الش ــتخدم ھو قطاعات كاملة العش وكان التصــمیم المس

 .2م 9ثــلاث مكــررات،  ومساحة الحوض 
 یليیمكن تلخیص اھم النتائج كما 

على قیم لمحصـول البذور والمحصـول البیولوجى وصـفات المحصـول من أ  علىتم الحصـول  
اتـات المعـاملـة بحمض الجبرلین بمعـدل الثـة  الملیون   فيجزء    150،250النبـ والتســـــمیـد مع الریـة الثـ

 النمو. موسميوالثانیة خلال 
كلا من معامل البذرة والمحصـــول البیولوجى    فيزیادة معنویة   843ســـجل الصـــنف جیزة  

  النمو. موسميخلال  ومحصول البذور
ــفورى  التفاعل بین    عطىأ ــمید الفوســ خلال   طول النباتات أحمض الجبریللین ومواعید التســ

 P3G×3من   نتج حیـث الموســـــم الاول    بـالقرن فيوعـدد القرون بـالنبـات وعـدد البـذور الموســـــمین  
 .الموسمین فيقیمة لعدد البذور والمحصول البیولوجي  أعلى P3G×3 ینما نتج من P3G×1و
  صناف أي تأثیر معنوي على الصفات المدروسة. لأالتفاعل بین حمض الجبرلین وان عم ینتج ل

ــفوري مع الریة    طول النباتات منأتم الحصــول على   ــماد الفوس  الثانیة للصــنفإضــافة الس
ى مع الریة الثالثة تم الحصـول على  ربمعاملة نفس الصـنف بإضـافة السـماد الفوسـفوومع   843جیزة  
 .البذرة والمحصول البیولوجي القیم لمعاملاعلى 

لى الحصـول  إ  1 ضـافة السـماد الفوسـفور مع الریة الاولى والثالثة للصـنف مصـرإدى  أبینما  
 .على القیم لعدد القرون بالنبات ومحصول البذرةأ على

 حمض الجبرلین ،صنافلاا تفاعل ،يالفول البلد ،السماد الفوسفورى  الكلمات المفتاحیة:
 


