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ABSTRACT 

The study was carried out in the vegetable research experimental field of the 

Department of Horticulture and Landscape design /College of Agriculture and 

Forestry/University of Mosul/Touristic Forest Area, during the growing season 

spring 2023. Two types of imported bean seeds were used in the experiment: the 

first Iranian variety and the second Argentinian variety. The second factor was 

organic fertilizer, poultry waste, at three levels (0, 1, and 2) tons/donum, and the 

third factor was dry baker’s yeast, which included three concentrations of dry 

yeast at (0,5,10 g/L). Data were recorded on the following characteristics: number 

of seeds per pod, weight of 100 seeds (g), length and diameter of the seed (cm), 

number of seeds per plant, seed yield per plant (gm), seed yield per unit area 

(kg/dunum). The level of 2 tons per dunum of poultry manure achieved the highest 

length and diameter of the seed and the number of seeds per plant. The best results 

were when spraying beans at a concentration of 10 grams per liter of dry yeast for 

traits of number of seeds per pod, the weight of 100 seeds, and the length and 

diameter of the seed at a concentration of 5 grams per liter of yeast, the highest 

value was achieved significant in the characteristics of the number of seeds per 

plant. The double interaction between poultry waste fertilizer 2 tons per dunum 

and 0 gm each of dry baker’s yeast resulted in the highest seed yield for the plant, 

while the double interaction treatment between poultry waste fertilizer 2 tons per 

dunum and the variety achieved the best significant results for the traits. Weight of 

100 seeds and length of seed diameter. 

 

 

INTRODUCTION 

 

Phaseolus bean is one of the plants in the Fabaceae family. Its scientific name is (Phaseolus 

vulgaris L.), and South America is its original homeland (Hassan et al., 2003). The bean plant is 

grown in Iraq in two dates (two shoots). The first date is during the spring season for the period 

from the month of March, and the plant completes its life cycle until the end of June, where it 

produces green pods and its seeds mature during this shoot. The second date is planted in the fall. 

Dry bean seeds are a popular food around the world and an important source of protein, vitamins, 

calories, fiber, and minerals (Akcin, 1988). Varieties and genotypes of beans also vary in many 

characteristics of seed yield and quality. Organic fertilization is one of the important methods for 

supplying plants with the nutrient needs without any negative impact on the environment. Studies 

conducted by Cook (1972) confirmed that organic fertilizers work to improve soil characteristics. 

This improvement leads to increased water readiness for the plant, improves water seepage and 

aeration, and encourages growth by providing pore sizes. Most studies have emphasized the 
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importance of adding organic matter to the soil for its main role in improving various physical, 

chemical, and biological soil characteristics, such as soil structure, aeration, water permeability, 

root penetration, and increasing Their exchange capacity, microorganism activity and increase in 

number, as well as improving their regulatory capacity and increasing their readiness for nutrients. 

Animal fertilizers of various types constitute an important source of added organic matter. The 

use of poultry manure improves the growth of horticultural crops (Boateng et al. 2006).  

Many studies and research have indicated that yeast is a natural source of cytokinins and has 

stimulating effects on plant growth (Amer, 2004), and yeast extract has a major role during the 

stages of vegetative and reproductive growth by improving flowering in some vegetative plants 

because it contains auxins and carbohydrate accumulation (Barnett et al., 1990). It works, activates 

and stimulates cell division and elongation, protein and DNA synthesis, and chlorophyll formation 

(El-Desouky et al., 1998, and Wanas, 2002). Yeast contains sugars and proteins in addition to 

amino acids and many vitamins (Mahmoued, 2001). Sardana et al. (2000) in India indicated that 

the varieties of beans used for cultivation differ according to the growing regions, and that the 

superiority of the variety The VL 63 variety gives the highest seed yield. From the study conducted 

by Sicard et al., (2005) to evaluate genetic diversity in beans, they studied (23) genetic 

combinations and found that these combinations differed among themselves in the seed weight of 

the plant. Harmankaya et al. (2008) mentioned their evaluation of six bean genotypes. Their results 

showed that there were clear significant differences between the varieties in the number of seeds 

per pod and the weight of 100 seeds. Iqbal et al.,  (2010) indicated that the bean varieties studied 

differed among themselves in the number of pods per plant, the number of seeds per pod, the 

weight of (100) seeds, and the dry seed yield. Arunga et al. (2010) in Kenya, in their study of (25) 

bean genotypes, indicated that these genotypes differed among themselves in the number of pods 

per plant. When they evaluated (17) bean genotypes, Palmero et al. (2011) found that they differed 

significantly among themselves in terms of seed length and diameter and weight of 100 seeds. The 

results of Kazemi et al. (2012) in Iran and on two varieties of white beans showed the significant 

superiority of the Shokofa variety in seed yield/plant and seed yield (kg/ha) over the Danshekadeh 

variety, and they did not differ significantly between them in the number of seeds/pod and the 

average weight of 1000 seeds.  

Sing et al.,  (2012) indicated in their study to evaluate six bean genotypes (VRW32, ICA Pijao, 

ICA Bunsi, VCW 54, G122, Othello) that they differed significantly from each other in the weight 

of 100 seeds, as the Othello genotype was superior in this trait. When Mulugeta et al. (2013) 

evaluated (36) genotypes of beans in Ethiopia, they noticed significant differences between the 

genotypes in the characteristics of both the number of seeds per pod and the weight of 100 seeds. 

Joseph et al.,  (2014) showed that there is a significant difference between the genotypes of beans 

in the characteristics of the number of seeds per pod and seed yield. Kamfwa et al. (2015) obtained 

through their evaluation of (37) bean genotypes that the combinations showed significant 

differences in the weight of 100 seeds, the number of pods per plant, the number of seeds per plant, 

and seed yield per plant per hectare. Bagheri et al.,  (2017) noted, when evaluating and performing 

(9) bean genotypes, that the genotypes differed among themselves in terms of the number of seeds 

per pod and the weight of (100) seeds. Esho (2019) obtained, through his study of (12) bean 

genotypes, that they differed significantly among themselves in the number of seeds per pod, the 

length and diameter of the seed, the weight of (100) seeds, and the yield of dry seeds per unit area. 

Jasim and Esho (2020) showed, in their study of (12) genetic compositions of beans, that they 

differed significantly among themselves in the characteristics of the number of seeds per pod, the 

weight of 100 seeds, the seed yield per plant, and the seed yield per hectare. Eberechi (2018) 

occurred in Nigeria , when fertilizing bean plants with organic and inorganic fertilizers. Poultry 

waste fertilizer was used at concentrations (0, 2.5, 5, 7.5, and 10 tons/ha), which caused significant 

increases in the seed yield of the plant. Elka and Mariam (2020) indicated that when fertilizing the 

bean plant with organic fertilizer represented by croton and Erythrina at a concentration of (1:2), 

organic fertilizers were added with (zero, 2.5, 5) tons/ha and NPS fertilizer at concentrations (0 , 
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50 , 100 ,150) kg/ha. The results showed that there were significant increases in seed yield.. Ahmad 

and Arain (2021) indicated in Afghanistan through their study of the response of the local bean 

plant, where When using organic fertilizer (poultry waste) at levels (0, 5 and 10 tons/ha), the 

organic fertilizer had a significant effect on the characteristics of the number of seeds per pod in 

addition to the weight of (100 seeds) and the total seed yield. 

 

METHODOLOGY  

 

The study was carried out in the vegetable research experimental field of the Department of 

Horticulture and Landscape Engineering/College of Agriculture and Forestry/University of 

Mosul/Touristic Forest Area, during the spring agricultural season of 2023. The field was 

manually divided by means of a surveyor into experimental units (Expermental units), which 

included two (1.5) long rows. And a width of 1.5 m. The study included the impact of three factors:  

The first factor: the effect of the variety. Two varieties of imported bean seeds were used in the 

experiment, the first Iranian variety and the second Argentine variety. The second factor was 

organic fertilizer, poultry waste, at three levels, namely (0, 1, and 2) tons/acre, and the third factor 

included dry bread yeast. Three concentrations of baking yeast fertilizer (0, 5, 10 g/l). Seeds for 

two varieties of beans were planted directly in the field in the second week of March (3/16/2023) 

at a distance of (15 cm) between one plant and another and on a bed, and the distance between one 

bed and another was (75 cm) (Matlob et al., 1989). Planting was done on both sides of the bed. 

With a length of (1.5 m) for one garden, one experimental unit consists of two gardens, and the 

number of gardens for each garden is (20 gardens), and the number of plants for each experimental 

unit (treatment) is (40 plants), and the area of the experimental unit is (2.25 m2). The study is 

organized in a completely randomized block design with a split system. The inhaler, with three 

replicates for each experimental unit, thus we have (3 All experimental units were fertilized 

uniformly with chemical fertilizer, adding 80 kg of triple superphosphate fertilizer per dunum, 75 

kg of urea fertilizer per dunum, and 50 kg of potassium per dunum (Matloub et al., 1989). All 

organic fertilizers were added a week before planting, and a yeast concentrate was added Three 

batches, the first after the appearance of the true leaf, the second spraying 20 days after the first 

spraying, and the third after 20 days of spraying. Data were recorded on the following 

characteristics: number of seeds per pod, weight of 100 seeds (g), length and diameter of the seed 

(cm), number of seeds per pod. Plant, seed yield per plant (gm), seed yield per unit area 

(kg/dunum), the data were analyzed using the program (SAS, 1999), and the averages of the traits 

were compared for the Duncan multinomial test at the 5% probability level (Al-Rawi and Khalaf 

Allah, 2000). 

RESULTS AND DISCUSSION 

 

From table (1) appears that the three individual factors and the interaction between them had a 

significant effect on the number of seeds per pod, as the fertilization treatment (1) ton/dunum of 

organic fertilizer and poultry waste achieved the highest number of seeds, amounting to (4,011) 

seeds. It differed significantly. At the levels (0 and 2) tons/dunum of organic fertilizer and poultry 

waste, the spraying treatment with a concentration of (10) g/liter of dry baking yeast achieved the 

highest number of seeds per pod, amounting to (3.991) seeds, and it was significantly superior 

only when spraying with (5) was used. 1 g/liter of yeast amounted to (3.854) seeds per pod. As for 

the effect of the binary interaction between (1) ton/dunum of organic fertilizer and poultry waste 

with (10) gm/liter dry baking yeast, it achieved the highest number of seeds per pod of (4.10) and 

was significantly superior to the dual interaction treatment between (0) tons. One dunum of 

organic fertilizer, poultry waste, with (5) gm/liter of dry baking yeast amounted to (3.665) seeds. 
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Table (1) effect of organic fertilizer, yeast, varieties, and their interaction on the number of seeds 

per pod during growing season, spring 2023* 

Organic fertilizer 

(ton.donum 

Dry yeast 

(g/l.) 

Variety  Organic fertilizer x 

dry yeast Iranian  Argentina  

 

          0 

0 3.7333 abc 3.9667 abc 3.8500 b 

5 3.400 c 3.9300 abc 3.6650 b 

10 3.7433 abc 4.0233 abc 3.8833 b 

 

       1.5 

0 3.8200 abc 4.3467 a 4.0833 a 

5 3.6300 c 4.0667 abc 3.8483 b 

10 4.0900 ab 4.1100 ab 4.1000 a 

 

          2 

0 3.8100 abc 3.8667 abc 3.8383 b 

5 3.8567 abc 4.2433 abc 4.0500 a  

10 4.0233 abc 3.9567 abc 3.9900 b 

Organic x variety   Iranian  Argentina  Organic fertilizer  

                      0 3.6256 a 3.9733 a 3.7994 b 

                     1.5 3.8467 a 4.1744 a 4.0106 a 

                       2 3.8967 a 4.0222 a 3.9594 b 

Dry yeast x variety  Iranian  Argentina  Dry yeast  

                     0 3.7878 b 4.0600 a 3.9239 a  

                     5 3.6289 b 4.0800 a 3.8544 b 

                    10 3.9522 b 4.0300 a 3.9911 a 

Variety 3.78963 a 4.05667 a  

*The coefficients that contain the same letters of the alphabet do not differ significantly from 

each other according to the Duncan test at a probability level > 5%. 

The effects of the bilateral interaction between the three levels of organic fertilizer with the two 

types of beans did not have any significant effect on this trait. The double interaction treatments 

between the three yeast concentrations and the Argentine variety also achieved the highest number 

of seeds per pod, and these interactions exceeded the double interaction treatment of the three 

yeast levels with the Iranian variety. As shown from table (1), the triple interaction treatment 

between (1) ton/dunum of Organic fertilizer, poultry waste, with (0) g/L dry yeast. With the 

Argentine variety, the highest number of seeds per pod reached (4,347) seeds, and it significantly 

outperformed some of the triple interaction treatments. While the lowest number of seeds per pod 

came as a result of the triple interaction between ( 0) tons/dunum of organic fertilizer, poultry 

waste, with (5) g/liter dry yeast, the Iranian variety, reached (3.40) seeds per pod. 

Table (2) shows that the three levels of organic fertilizer did not significantly affect the weight of 

(100) seeds and effect of organic fertilizer, yeast, varieties, and the interaction between them on 

the weight of (100) seeds (g) during growing season, spring 2023* 

Organic fertilizer 

(ton.donum 

Dry yeast 

(g/l.) 

Variety  Organic fertilizer x 

dry yeast Iranian  Argentina  

 

          0 

0 31.667 ab 33.333 ab 32.500 b 

5 34.000 ab 32.667 ab 33.333 ab 

10 32.667 ab 35.333 ab 43.000 a 

 

       1.5 

0 34.667 ab 32.000 ab 33.333 ab 

5 31.667 ab 32.667 ab 32.167 bc 

10 36.333 a 34.000 ab 35.167 a 

 

          2 

0 30.333 b 32.667 ab 31.500 c 

5 32.333 ab 35.333 ab 33.833 ab 

10 35.000 ab 34.667 ab 34.833 a 
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Organic x variety   Iranian  Argentina  Organic fertilizer  

                      0 32.778 b 33.778 b 33.2778 a 

                     1.5 34.222 a 32.889 b 33.5556 a 

                       2 32.556 b 34.222 a 33.3889 a 

Dry yeast x variety  Iranian  Argentina  Dry yeast  

                     0 32.222 a 32.667 a 32.4444 c 

                     5 32.667 a 33.556 a 33.1111 b 

                    10 34.667 a 34.667 a 34.6667 a 

Variety 33.1852 a 33.6296 a  

*The coefficients that contain the same letters of the alphabet do not differ significantly from each 

other according to the Duncan test at a probability level > 5%. 

As for the three yeast concentrations, the spraying treatment with (10) grams/liter of dry baking 

yeast achieved the highest weight of (100) seeds, reaching (34.667) grams. It was significantly 

superior to the other two concentrations of yeast. As for the varieties, it appears from table (2) that 

the weight of (100) seeds was not significantly affected by the difference between the two 

varieties. As for the effect of the binary interaction between the levels of organic fertilizer, poultry 

waste, and yeast concentrations, it had a significant effect on this trait, as the highest seed weight 

(100) was the result of the interaction of the effect of (1) ton/dunum of organic fertilizer, poultry 

waste, with (10) gm/liter of bread yeast. Dry, which amounted to (35,167) grams, and the lowest 

weight came as a result of the bilateral interaction between (2) tons/acre of organic fertilizer and 

poultry waste with (0) grams/liter of dry baking yeast, which amounted to (31,500) grams. It 

appears from table (2) that the bilateral interaction treatment between (1) ton/acre of organic 

fertilizer and poultry waste with the Iranian variety achieved the highest significant weight for the 

weight of (100) seeds, which amounted to (34.222), and the lowest weight for this trait came as a 

result of the bilateral interaction between (1) ton/dunum of organic fertilizer, poultry waste, with 

the Iranian variety, which amounted to (32,778) grams. 

 It appears from table (2) that the concentrations of the three yeast overlapping with the two 

varieties did not reach the level of significance for the weight of (100) seeds for Duncan’s 

multinomial test at the probability level (5%). As for the effect of the triple interaction between 

the factors under study, it had a significant effect on this. The characteristic is that the triple 

interaction treatment between (1) ton/dunum of organic fertilizer and poultry waste with (10) 

g/liter of dry baking yeast with the Iranian variety achieved the highest weight of (100) seeds 

reaching (36.333) g. The lowest weight came from the effect of the interaction. The trio between 

(2) tons/dunum of organic fertilizer, poultry waste, (0) g/liter of dry baking yeast and the Iranian 

variety, amounted to (30.333) g.  

Table (3) shows that using (2) tons/acre of organic fertilizer and poultry waste achieved the highest 

significant seed length of (1.355) cm, and the lowest length came as a result of fertilizing (1) 

ton/acc of organic fertilizer from poultry waste, which reached (1.315) cm. The spraying treatment 

with a concentration of (10) g/L also outperformed dry baking yeast and gave the highest seed 

length of (1.358) cm. As for the varieties, the Argentine variety outperformed the Iranian variety 

in terms of seed length, reaching (1,363 and 1,313) cm, respectively. The binary interaction 

treatment between (2) tons/dunum of organic fertilizer and poultry waste with (10) g/liter dry 

baking yeast also achieved the highest seed length of (1.393) cm. It differed significantly with 

most of the binary interactions, but it did not differ significantly with the binary interaction 

between (0 1 ton/dunum of organic fertilizer, poultry waste, and (10) gm/liter of dry baking yeast. 

As for the binary interaction between the levels of organic fertilizer, poultry waste, and the 

varieties, the bilateral interaction treatment was achieved between (2) tons/dunum of organic 

fertilizer, poultry waste, with the Argentine variety. The highest seed length reached (1,398) cm, 

and the lowest seed length came as a result of the bilateral interaction between treating (1) 
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ton/dunum of organic fertilizer and poultry waste with the Iranian variety, as it reached (1,300) 

cm. 

There was also no significant effect of the bilateral interaction between the three concentrations 

of dry baking yeast with the two types of beans. We also find from Table (18) that the triple 

interaction treatment between (2) tons/dunum of organic fertilizer and poultry waste with (10) 

g/liter dry baking yeast with the Iranian variety achieved the highest significant seed length of 

(1.447) cm, and the lowest length came as a result of The triple interaction between (1) ton/dunum 

of organic fertilizer, poultry waste, (5) g/liter dry yeast, and the Iranian variety reached (1.274).     

It appears from Table (4) that the fertilizer treatment (2) tons/dunum of organic fertilizer and 

poultry waste achieved the highest seed diameter, which reached (0.690) cm, and was only 

significantly superior to the comparison treatment (0) without fertilization, which reached (0.674) 

cm. The spray treatment with a concentration of (10) g/L dry yeast achieved the highest seed 

diameter, which reached (0.692) cm, 

Table (3) The effect of organic fertilizer, yeast, varieties, and their interaction on seed length 

(cm) during growing season, spring 2023* 

Organic fertilizer 

(ton.donum 

Dry yeast 

(g/l.) 

Variety Organic fertilizer x 

dry yeast Iranian Argentina 

 

0 

0 1.30400 ab 1.34533 ab 1.32467 b 

5 1.35633 ab 1.32833 ab 1.34233 b 

10 1.32200 ab 1.40733 ab 1.36467 a 

 

1.5 

0 1.31300 ab 1.30967 ab 1.31133 b 

5 1.27400 b 1.35967 ab 1.31683 b 

10 1.31200 ab 1.3267 ab 1.31633 b 

 

2 

0 1.28867 ab 1.37833 ab 1.33350 b 

5 1.30633 ab 1.36867 ab 1.33750 b 

10 1.33933 ab 1.44733 a 1.39333 a 

Organic x variety Iranian Argentina Organic fertilizer 

0 1.32744 b 1.36033 a 1.34389 a 

1.5 1.9967 c 1.33000 b 1,31483 b 

2 1.31144 b 1.39811 a 1.3478 a 

Dry yeast x variety Iranian Argentina Dry yeast 

0 1.3189 a 1.34444 a 1.32317 b 

5 1.31222 a 1.35222 a 1.33222 b 

10 1.32444 a 1.39178 a 1.35811 a 

Variety 1.31285 b 1.36281 a  

*The coefficients that contain the same letters of the alphabet do not differ significantly from each 

other according to the Duncan test at a probability level > 5%. 

and was superior only to the treatment without spraying (0), which reached (0.665) cm. While the 

two varieties did not have any significant effect on seed diameter. As for the effect of the binary 

interaction between (2) tons/dunum of organic fertilizer and poultry waste with (10) gm/liter dry 

baking yeast, it achieved the highest seed diameter of (0.697) cm and differed significantly only 

with the binary interaction treatment between (0) tons/ A dunum of organic fertilizer, poultry 

waste, and (0) gm/liter of dry baking yeast reached (0.638) cm, and with the double interaction 

treatment between (1) ton/acre of organic fertilizer, poultry waste, and without spraying yeast, (0) 

gm/liter reached (0.675). cm. There was also no significant effect of the effect of the binary 

interaction between the three levels of organic fertilizer and poultry waste with the two varieties. 

The same result was obtained for the effect of the binary interaction between the concentrations 

of yeast and the varieties. The triple interaction treatment between (2) tons/dunum of organic 

fertilizer and poultry waste with (10) g/liter dry baking yeast and the Iranian variety achieved the 
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highest seed diameter of (0.709) cm. While the smallest seed diameter came as a result of the triple 

interaction between (0) tons/acre of organic fertilizer, poultry waste, and (0) gm/liter. Dry bread 

yeast with the Iranian variety reached (0.622) cm 

Table (4) effect of organic fertilizer, yeast, varieties, and their interaction on the seed diameter 

(cm) during growing season, spring 2023* 

Organic fertilizer 

(ton.donum 

Dry yeast 

(g/l.) 

Variety  Organic fertilizer x 

dry yeast Iranian  Argentina  

 

          0 

0 0.62200 b 0.65400 ab 0.63800 b 

5 0.70200 ab 0.67200 ab 0.68700 ab 

10 0.69967 ab 0.69167 ab 0.69567 a 

 

       1.5 

0 0.70400 ab 0.64633 ab 0.67567 b 

5 0.68300 ab 0.68533 ab 0.67517 ab 

10 0.69100 ab 0.67633 ab 0.68417 ab 

 

          2 

0 0.68200 ab 0.68300 ab 0.68250 ab 

5 0.69667 ab 0.68633 ab 0.69150 a 

10 0.070867 a 0.68533 ab 0.69700 a 

Organic x variety   Iranian  Argentina  Organic fertilizer  

                      0 0.67456 a 0.672569 a  0.674 a 

                     1.5 0.69267 a 0.669339 a 0.67356 a 

                       2 0.69578 a 0.68489 a 0.69033 a 

Dry yeast x variety  Iranian  Argentina  Dry yeast  

                     0 0.66933 a 0.66111 a 0.66522 b 

                     5 0.69389 a 0.68122 a 0.68756 a 

                    10 0.69978 a 0.68444 a 0.69211 a 

Variety 0.68767 a 0.67559 a  

*The coefficients that contain the same letters of the alphabet do not differ significantly from each 

other according to the Duncan test at a probability level > 5%. 

Table (5) showed that the highest number of seeds per plant occurred when fertilizing with (1) 

ton/dunum of organic fertilizer and poultry waste, and it amounted to (84,332) seeds per plant, 

and it was significantly superior to the treatment without fertilization (0), which amounted to 

(72,652). A seed for each plant. The concentration (5) gm/L also achieved the highest number of 

seeds per plant, which reached (81,078) seeds per plant, and it differed significantly only with (10) 

gm/L dry baker’s yeast, which amounted to (51,578) seeds. While the Argentine variety 

outperformed the Iranian variety in terms of the number of seeds per plant, reaching (86,039 and 

75,961) seeds per plant, respectively. The double interaction treatment between (2) tons/acre of 

organic fertilizer, poultry waste, and (10) gm/liter dry baking yeast achieved the highest number 

of seeds per plant, reaching (91.73), and it differed significantly with some of the double 

interaction treatments, while the number of seeds was the lowest. Which was (71.84) and came as 

a result of the bilateral interaction between (0) tons/dunum of organic fertilizer and poultry waste 

with (10) grams/liter of dry baking yeast. The double interaction treatment between (2) tons/acre 

of organic fertilizer and poultry waste with the Argentinean variety achieved the highest number 

of seeds per plant, reaching (91,312) seeds, and it was significantly superior to some of the double 

interaction treatments. The lowest number of seeds was (67,796) seeds per plant. A plant for the 

effect of the bilateral interaction between (0) tons/acre of organic fertilizer and poultry waste with 

the Iranian variety. 

As for the effect of the two-way interaction between the three yeast concentrations and the two 

types of beans, it did not reach the level of significance for this characteristic. Also, the triple 

interaction between the three studied factors did not have any significant effect on the number of 

seeds per plant. It appears from Table (6) that the three individual factors did not significantly 
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affect the seed yield characteristic of each plant. As for the double interaction treatment between 

(1) ton/dunum of organic fertilizer and poultry waste with (0) g/liter dry baking yeast, it achieved 

the highest seed yield per plant amounting to (0.0282) and differed significantly with part of the 

double interaction treatments between (0) tons. /dun of organic fertilizer, poultry waste, and (5) 

g/liter of dry baking yeast, which amounted to (0.0238). Also, the bilateral interaction treatment 

between (1) ton/dun of organic fertilizer, poultry waste, and the Iranian variety achieved the 

highest seed yield, amounting to (0.02695). It differed significantly with both the interaction 

treatments (0) tons/acre of organic fertilizer, poultry waste, with the Iranian variety, and amounted 

to (0.021667),  

Table (5) effect of organic fertilizer, yeast, varieties, and the interaction between them on the 

number of seeds per plant during growing season, spring 2023* 

Organic fertilizer 

(ton.donum 

Dry yeast 

(g/l.) 

Variety Organic fertilizer x 

dry yeast Iranian Argentina 

 

0 

0 70.80 a 75.45 a 73.13 b 

5 .66.17  a 79.64 a 72.91 b 

10 66.42 a 77.27 a 71.84 b 

 

1.5 

0 .81.25  a 92.58 a 86.91 a 

5 77.16 a 92.69 a 84.93 a 

10 79.53 a 82.78 a 81.16 b 

 

2 

0 76.99 a 85.05 a 81.02 ab 

5 79.87 a 90.88 a 85.38 a 

10 85.47 a 98.00 a 91.73 a 

Organic x variety Iranian Argentina Organic fertilizer 

0 67.796 b 77.45489 b 72.625 b 

1.5 79.313 b 89.351 a 84.332 a 

2 80.775 ab 91.312 a 86.043 a 

Dry yeast x variety Iranian Argentina Dry yeast 

0 76.343 a 84.362 a 80.353 a 

5 74.401 a 87.739 a 81.070 a 

10 77.139 a 84.016 a 51.578 b 

variety 75.961 b 86.039 a  

*The coefficients that contain the same letters of the alphabet do not differ significantly from each 

other according to the Duncan test at a probability level > 5%. 

and also with the interaction treatment (2) tons/acre, organic fertilizer, poultry waste, with the 

Argentine variety, which amounted to (0.023167). The highest seed yield for each plant came from 

the effect of the interaction treatment between (5) g/L dry baking yeast with the Iranian variety 

and amounted to (0.0265) and differed significantly with some of the dual interaction treatments. 

The lowest seed yield came as a result of the double interaction between (5) g/L dry baking yeast 

with the Argentine variety, which amounted to (0.0214). As for the effect of the triple interaction 

between the studied factors (organic fertilizer, poultry waste + dry baking yeast + varieties), the 

treatment The triple interaction between (2) tons/dunum of organic fertilizer and poultry waste 

with (0) g/liter dry baking yeast and the Iranian variety achieved the highest seed yield, which 

amounted to (1.01853), and it differed significantly with some triple interaction coefficients 

between the three factors and the lowest yield. For seeds for each plant, it was the result of a triple 

interaction between (0) tons/acre of organic fertilizer, poultry waste, (5) gm/liter, dry baking yeast, 

and the Iranian variety, and it reached (0.01993). 

Based on the data at Table (6), it is clear that the three study factors do not have any significant 

effect on the characteristics of seed yield per plant. However, there are significant effects of the 

effect of the bilateral interaction between the levels of organic fertilizer, poultry waste, and the 
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concentrations of spraying with dry baking yeast on the seed yield of each plant, as the interaction 

treatment between 1 ton of organic fertilizer, poultry waste, and 0 grams per liter of dry baking 

yeast achieved the highest seed yield per plant. It amounted to 28.217 grams and differed 

significantly with some of the double-interaction treatments. The lowest result of this was 20.383 

grams per plant, which came as a result of the effect of the double-interaction between 0 tons/acre 

of poultry waste fertilizer with a spray concentration of 5 grams per liter of dry yeast. The double-

interaction treatment also achieved Between the Iranian bean variety and 1 ton/dunum of poultry 

waste fertilizer, the highest seed yield per plant amounted to 26.956 grams, while the lowest yield 

came from an interaction between the Iranian variety and 0 tons per dunum of organic fertilizer 

and poultry waste, amounting to 21.667 grams. It is also shown from the same table that the 

interaction between 0 grams per liter of dry baking yeast with the Argentine variety increased the 

seed yield of the plant and amounted to 26.022 grams, and it varied significantly with some binary 

interaction coefficients. 

The triple interaction treatment between the three factors also achieved significant effects on the 

seed yield characteristic of each plant. The triple interaction treatment achieved between 0 tons 

per dunum of poultry waste fertilizer with 10 grams per liter of dry baking yeast with the Argentine 

variety, and the triple interaction treatment between 2 tons per A dunum of organic fertilizer, 

poultry waste, with 5 grams per liter of dry baking yeast, with the Iranian variety, the highest seed 

yield for a plant reached 31,767. It differed significantly with some of the triple interaction 

treatments, and the lowest result resulted from the effect of the triple interaction between 2 tons 

per dunum of organic fertilizer and poultry waste with spraying at a concentration of 0 grams per 

liter of dry baking yeast with the Iranian variety. The lowest seed yield of the plant amounted to 

18.533. 

Table (7) indicate that the three factors individually do not have any significant effect on the seed 

yield of the plant. As for the effect of the bilateral interaction between 0 tons per dunum of poultry 

waste fertilizer and 5 grams per liter of dry yeast, the highest seed yield per plant was achieved, 

amounting to 4.574 tons per hectare. 

Table (6) effect of organic fertilizer, yeast, varieties, and their interaction on the characteristic of 

seed yield/plant (g) during growing season, spring 2023* 

Organic fertilizer 

(ton.donum 

Dry yeast 

(g/l.) 

Variety  Organic fertilizer x 

dry yeast Iranian  Argentina  

 

          0 

0 23.900 bc 25.467bc 24.683bc 

5 19.933f 20.833bc 20.383c 

10 21.167bc 31.767a 26.467a 

 

       1.5 

0 26.667ab 29.767a 28.217a 

5 27.800ab 22.900b 25.350a 

10 26.400ab 21.500bc 23.950bc 

 

          2 

0 18.533f 25.133bc 21.833c 

5 31.767a 20.467de 26.117a 

10 23.500b 23.900de 23.700b 

Organic x variety   Iranian  Argentina  Organic fertilizer  

                      0 21.667c 26.022a 23.844a 

                     1.5 26.956a 24.722a 25.839a 

                       2 24.600a 23.167b 23.883 

Dry yeast x variety  Iranian  Argentina  Dry yeast  

                     0 23.033c 26.789a 24.911a 

                     5 26.500a 21.400c 23.950a 

                    10 23.689c 25.722b 24.706 

Variety 24.407a 24.637a  
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*The coefficients that contain the same letters of the alphabet do not differ significantly from each 

other according to the Duncan test at a probability level > 5%. 

The lowest yield, which was 3.347 tons per hectare, came as a result of the bilateral interaction 

between 0 tons per dunum. Of poultry waste fertilizer, sprayed at a concentration of 5 grams per 

litre. It appears from the same table that the bilateral interaction treatment between 1 ton/acre of 

poultry waste fertilizer with the Iranian variety had the highest yield of 4.679 tons per hectare, and 

the lowest yield came from the interaction effect between 0 tons per dunum of poultry waste 

fertilizer with the same variety. There was a significant effect of the double interaction treatment 

between 0 grams per liter of dry baking yeast and the Argentine variety, with the highest yield 

reaching 4.655 tons per hectare. It is noted from Table (7) that the highest total yield per unit area 

came from the triple interaction between 2 tons of organic fertilizer, poultry waste, 5 grams per 

liter of dry baking yeast, and the Iranian variety. The highest yield reached 5.535 tons per hectare, 

and this treatment was significantly superior to some interaction treatments. The triple interaction 

between the study factors and the lowest seed yield per unit area came from the effect of the triple 

interaction between the three factors: 0 tons per acre of poultry waste fertilizer with 5 grams per 

liter of dry baking yeast with the Iranian variety, amounting to 3.056 tons per hectare. 

Table (7) effect of organic fertilizer, yeast, varieties, and the interaction between them on the 

characteristic of seed yield per unit area (ton/acre) during growing season, spring 2023* 

Organic fertilizer 

(ton.donum 

Dry yeast 

(g/l.) 

Variety  Organic fertilizer x 

dry yeast Iranian  Argentina  

 

          0 

0 4.786ab 4.402a 4.594a 

5 3.086c 3.607b 3.347b 

10 3.682bc 5.466a 4.574a 

 

       1.5 

0 4.575b 5.186a 4.880a 

5 4.844a 3.952bc 4.398a 

10 4.617ab 3.745bc 4.181a 

 

          2 

0 3.229c 4.379ab 3.804b 

5 5.535a 3.565bc 4.55a 

10 4.069a 3.983bc 4.026a 

Organic x variety   Iranian  Argentina  Organic fertilizer  

                      0 3.851b 4.491a 4.171a 

                     1.5 4.679a 4.294a 4.487a 

                       2 4.278a 3.976b 4.127a 

Dry yeast x variety  Iranian  Argentina  Dry yeast  

                     0 4.197b 4.655a 4.426a 

                     5 4.488a 3.708b 4.098a 

                    10 4.123b 4.398a 4.260a 

variety 4.269a 4.254a  

*The coefficients that contain the same letters of the alphabet do not differ significantly from each 

other according to the Duncan test at a probability level > 5%. 

Through tables (1, 2, 3, 4, 5, 6, 7), which are represented by the characteristics of the number of 

seeds per pod, the weight of 100 seeds, the length and diameter of the seed, the number of seeds 

per plant, the seed yield per plant in grams, and the total seed yield in tons/ha. The levels of organic 

fertilizer (poultry waste) had a significant effect on the characteristics of the number of seeds per 

plant and the length of the seed diameter, and the concentrations of spraying dry baking yeast had 

significant effects on these characteristics, while the two varieties differed among themselves in 

their effect on these characteristics. It also appears from the tables above that there are direct 

significant effects of the bilateral interaction between the organic fertilizer and poultry waste with 

the concentrations of yeast used, as well as the bilateral interactions between the organic fertilizer 
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and the poultry waste with the two varieties, and the bilateral interaction between the 

concentrations of yeast used and the bean varieties on these characteristics. There were also 

differences Clear significance for the effect of the triple interaction between the study factors. This 

result is explained by the mineral elements that the organic fertilizer contains, which are necessary 

for plant growth during the vegetative growth stage, represented by the number of side branches 

of each plant, the total chlorophyll content, and the leaf area (tables), which consider these 

characteristics as a food source or factory, the formation of carbohydrates, proteins, and starchy 

substances, and the storage of elements in the cells. The poultry waste fertilizer had an effect on 

improving the properties and texture of the soil. It also helped the penetration of plant roots and 

increased their exchange capacity. It also worked on the activity of microorganisms in the soil and 

also worked to increase the soil’s water retention.  

The root area was always moist and cool, which activates element absorption processes. nutrients 

available to the plant (Cook 1972; Lai and Mathur 1989; Afzel and Adams 1992; and Al-Naimi, 

1999). Organic fertilizers are natural materials and a good reaction medium for microorganisms 

that have a direct role in plant nutrition and improving vegetative and fruiting qualities (Abd- 

Elmohsen, 2003). This result is consistent with (Singh and Chauhan 2009; Rady et al. 2016; Fouda 

et al. 2017; Elka and Laekemeriam 2020; and Ahmad and Arain 2021), who indicated through 

their research that the levels of organic fertilizer and poultry waste had significant effects. Positive 

effect on the bean plant, as it caused significant differences in the characteristics of the number of 

seeds per plant, the weight of 100 seeds, the length and diameter of the seed, in addition to the 

number of seeds per pod. The concentrations of yeast used also had positive effects on these traits. 

These results are explained by the role of yeast in fortifying the vegetative growth traits and the 

qualitative traits of dry pods, because dry yeast contains the nutrients necessary for the growth and 

maturation of pods and contains many germ cells that play a major role in the establishment and 

maturation of pods in addition to improving the characteristics of vegetative growth represented 

by the number of side branches, leaf area, and total chlorophyll content. In cells yeast is also a 

natural source of plant regulators and hormones such as auxins and cytokinins (Amer 2004) and 

works to accumulate carbohydrates in plant cells (Barentt et al., 1990).  

It works to activate, stimulate, cell division and elongation, and protein and DNA synthesis (EL-

Desouky et al., 1998 and Wanas 2002). These results were consistent with (Rania et al. 2011; 

Nassar et al. 2011; Abo-EL-Yazied and Mady 2012; Muhammad et al. 2020; and Huthily et al. 

2020) that yeast concentrations on bean plants had effects Positive significance for the 

characteristics of the number of seeds per plant, the weight of 100 seeds, and for the characteristics 

of seed quality and seed yield.   There were significant differences in the effect of the varieties on 

the quality characteristics of seeds and yield in beans. This may be due to variations in the 

influence of genetic factors carried by each variety, in addition to the variation in the extent of the 

varieties’ response to the prevailing environmental conditions in the study area from seed planting 

to pod maturity and also the interaction.  

The influence between the varieties carrying the genetic and environmental factors combined has 

a major impact on these traits, as well as the variation of the varieties in vegetative growth and 

pod traits which play a major role in seed quality and yield. These results were consistent with 

(Chandhia 2001 for seed quality; Elballa et al. 2004 for weight 100 seeds; Sicard et al. 2005 for 

seed weight and number of seeds per plant; Harmankaya et al. 2008 for number of seeds per pod 

and weight of 100 seeds; and Iqbal et al. 2010, for number of seeds per pod and weight of 100 

seeds;Palmero et al. for weight of 100 seeds; Lima et al. 2012 for weight of 100 seeds, Kazemi et 

al. 2012 for trait for 1000 seeds and seed yield per plant and per unit area; Mulugeta et al. 2013 

for number of seeds per unit area. and weight of 100 seeds, and Joseph et al. 2014 to describe the 

number of seeds per pod; Bagheri et al. 2017 to describe the number of seeds per pod and weight 

of 100 seeds; Esho 2019 to describe the number of seeds per pod and weight of 100 seeds and seed 

yield per plant, and Al-Tae 2019 to describe length and diameter. The seed and the weight of 100 
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seeds, and Jasim and Esho 2020 to describe the number of seeds per pod, the length and diameter 

of the seed, and the weight of 100 seeds outcomes. 

CONCLUSION 

Through the results obtained from this study, we conclude that the varieties was significantly different 

in some seed traits , the organic fertilizer (poultry manure and concentration of dry yeast  and varieties 

weight of 100 seeds , number of seed per pod and seed yield.  
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