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ABSTRACT  
Objective: In this study, it was planned to examine the effects of farmyard manure 
on seed yield and yield components of different broad bean varieties. 

Material and Methods: The study was carried out in the ecological conditions of 
Mentese district of Muğla province in the 2021-2022 broad bean planting season. 
Seed yield and some yield components of farmyard manure doses (0-3000-6000 
kg ha-1) in Histal, Salkim, Major and Golyaka varieties were examined. The study 
was planned with split-plot over randomized complete block design. 

Results: The interaction between farmyard manure and the variety has been 
observed to be significant for the number of flowering days, physiological maturity 
duration, number of pods per plant, number of seeds per pod, number of seeds per 
plant and the weight of 100 seeds. Among the traits, the farmyard manure factor 
was found to be statistically significant in traits such as plant height and first pod 
height, while the variety factor was significant in the protein ratio. In terms of grain 
yield, both farmyard manure and variety factors were found to be statistically 
significant. The optimal grain yield, significantly affected by the amount of barn 
manure doses, was recorded at 2642 kg ha-1 at a dose of 6000 kg ha-1. Among the 
varieties, Histal variety stands out for its protein content, with a value of 23.5%. 

Conclusion: The effects of farmyard manure application on grain yield and 
yield components of pods were found to be significant. As a result of the study, 
it was determined that it was important to contine the experiment for more than 
one yearin order to observe the positive effects of barn manure application on 
the examined traits. 

 
ÖZ  

Amaç: Bu çalışmada çiftlik gübresinin farklı bakla çeşitlerinde tohum verimi ve 
verim unsurları üzerine etkilerinin incelenmesi planlanmıştır. 

Materyal ve Yöntem: Çalışma Muğla ili Menteşe ilçesi ekolojik koşullarında 2021-
2022 bakla ekim sezonunda yürütülmüştür. Histal, Salkim, Majör ve Golyaka 
çeşitlerinde çiftlik gübresi dozlarında (0-3000-6000 kg ha-1) tohum verimi ve bazı 
verim bileşenleri incelenmiştir. Araştırma tesadüf bloklarında bölünmüş parseller 
deneme desenine göre üç tekrarlamalı olarak planlanmıştır. 

Sonuçlar: Çiftlik gübresi ile çeşit arasındaki interaksiyonunun çiçeklenme gün 
sayısı, fizyolojik olgunlaşma süresi, bitkide bakla sayısı, baklada tane sayısı, bitki 
başına tane sayısı ve 100 tane ağırlığı özelliklerinde önemli olduğu gözlenmiştir. 
Özellikler arasında çiftlik gübresi faktörünün bitki boyu ve ilk bakla yüksekliği gibi 
özelliklerde istatistiksel olarak önemli olduğu, çeşit faktörünün ise protein oranında 
önemli olduğu tespit edilmiştir. Tane verimi açısından ise hem çiftlik gübresi hem de 
çeşit faktörü istatistiksel olarak önemli bulunmuştur. Ahır gübresi dozunun 
miktarından önemli ölçüde etkilenen optimum tane verimi ise 6000 kg ha-1 
dozunda, 2642 kg ha-1 olarak kaydedilmiştir. Çeşitler arasında Histal çeşidi %23.5 
protein içeriği ile ön plana çıkmaktadır. 

Sonuç: Çiftlik gübresi uygulamasının tane verimi ve bakla verim unsurları üzerine 
etkisi önemli bulunmuştur. Çalışma sonucunda ahır gübresi uygulamasının 
incelenen özellikler üzerindeki olumlu etkilerinin gözlemlenebilmesi için denemenin 
birden fazla yıl devam ettirilmesinin önemli olduğu belirlenmiştir. 
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INTRODUCTION 

Legumes are an important group with a long history, used in human nutrition and constituting the 

main source of vegetable protein. The rich nutritional value of legumes, they also have a significant impact 

on the environment by fixing atmospheric nitrogen into the soil. It is one of the legumes being integrated into 

smallholder farming systems to improve soil fertility through atmospheric dinitrogen (N2) fixation and serve 

as a cost-effective source of protein (Ruisi et al., 2017; Etemadi et al., 2018). Legumes are grown on 81 

million hectares out of the 1.5 billion hectares of agricultural land worldwide (Kardes et al., 2019). On the 

other hand, legumes are grown on 790 thousand hectares of the 23 million hectares of agricultural land in 

Türkiye. However, pod yields are low throughout the country and are around the world average (1700 kg/ha) 

(FAOSTAT, 2022). 

In terms of fiber, protein and minerals, broad bean meets the daily macronutrient and micronutrient 

requirements (Abiodun et al., 2022). It is used in a wide variety of human nutrition. Broad beans, which can 

be consumed raw or roasted, are also enjoyed fresh as shelled inner broad beans. The grain is dried, 

boiled, and at the same time, the dish called Fava, which is made by crushing, is also very well-known. In 

the same way, broad bean flour is obtained by grinding dried broad beans. It improves the soil and 

contributes to increased yields by rotating with other crops in broad bean cultivation. Faba bean is beneficial 

to cropping systems, playing an important role in crop rotation with cereals by disrupting the disease cycles 

of various pathogens and pests (Rose et al., 2016; de Notaris et al., 2023; Seha et al., 2023). 

The fertilizer used to increase the yield and quality of pods is also very effective in increasing grain 

yield. While chemical fertilization used in agriculture increases production, it also has negative effects on 

soil, the environment and human health. Given that fertilization will persist in agricultural soils, opting for 

organic fertilizers instead of chemical ones can enhance the sustainability of agriculture. Farmyard manure, 

classified as organic matter, plays a crucial role in enhancing soil structure and increase plant yield and 

quality (Karayel et al., 2020). 

The primary goal of modern agriculture is to ensure high-quality and efficient production from a given 

unit area without causing harm to the environment and soil. This goal is directly related to fertilization and 

other criteria. The chemical fertilizers used cause deterioration in the structure of the soil and lead to salt 

accumulation in the soil. Furthermore, it causes groundwater and soil pollution over many years. To prevent 

these negative effects, farmyard manure is preferred as organic fertilizer (Norman & Dazzo, 2016). Previous 

studies have shown that crops can only take up 30-50% of chemical fertilizers. As a result, a significant 

amount of the applied components is lost in the soil, where they pollute groundwater (Mozner et al., 2012). 

Furthermore, Nitrogen Use Efficiency (NUE) has decreased over the last few decades, leading to a 

significant amount of excess nitrogen fertilizer being lost to the environment There are several ways to 

control the increasing use of chemical fertilizers. The most important way among these is the widespread 

use of farmyard manure (Jian et al., 2010; Sabourifard et al., 2023).  

Farmyard manure is a storage of organic matter that is beneficial to the soil. It is used to improve soil 

and plant fertility. It provides the soil with a significant amount of nitrogen (N) and phosphorus (P) and 

potassium (K) as well as other minerals. The soil acts as a buffer against possible excessive salinity and pH 

differences (Sultani et al., 2007; Heinze et al., 2010).  

The aim of this study was to investigate the effect of farmyard manure, which is more beneficial to soil 

and the environment, on the yield and some yield characteristics of broad bean as an alternative to chemical 

fertilizers in broad bean production.  

MATERIALS and METHODS 

The data on minimum, maximum, average temperature and total precipitation for the months of 

November to May in 2021-2022 are provided in Table 1. The province of Muğla, where the research was 

carried out, has a Mediterranean climate. 
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Table 1. The meteorological data of the experimental year and long years 

Çizelge 1. Deneme yılı ve uzun yıllara ait meterolojik veriler 

Months 

Minimum 
Temperature 

(ºC) 

 (2021-2022) 

Long 
years 
(ºC) 

Maximum 
Temperature 

(ºC) 

 (2021-2022) 

Long 
years 
(ºC) 

Average 
Temperature 

(ºC) 

 (2021-2022) 

Long 
years (ºC) 

Total 
Precipitation 

(mm) 

2021-2022 

Long 
years 
(mm) 

Nowember 1 5.9 23.1 16.7 11.4 10.8 77.2 135.6 

December 2 3.2 17.1 11.5 8.0 7.0 133.4 265.0 

January -5 1.6 14.9 9.8 2.2 5.3 161 245.7 

February -4.6 1.9 17.2 11.0 5.4 6.1 140 178.3 

March -2.3 3.5 21.3 14.1 4.1 8.5 111 122.4 

April 1.8 7.0 26 18.9 14.3 12.8 93 63.7 

May 6 11.4 31.3 24.3 16.9 17.8 81 49.5 

Source: Muğla Meteorological Centre. Long years: 1941-2020. 

In the study, it was observed (Table 1) that the minimum temperatures during the vegetation period 

were lower than the long-term average, indicating a colder vegetation period. According to these results, 

it was observed that the maximum and average temperature values of the experimental year were higher 

than the long-term averages. The total precipitation amount over the long years (151.5) exceeds the total 

precipitation amount for 2021-2022 (113.8). When the meteorological data were examined, it was 

determined that the temperatures observed during the vegetation period occurred in a wider temperature 

range and lower precipitation surface compared to the long-term averages. 

Soil characteristics of the experimental area 

The soil sample of the experimental area was analyzed and the results are shown in Table 2. The 

soil sample was analyzed at "Muğla Sıtkı Koçman University, Agricultural Soil Plant and Irrigation Water 

Analysis Laboratory”. 

According to Table 2, the soil in the experimental area was found to have a moderate organic 

matter content and a neutral pH level. The amount of potassium (K) was found to be moderate (176.41 

ppm), while the amount of phosphorus (P) was found to be very high (50.00 ppm). 

Table 2. Soil analysis of the experimental area 

Çizelge 2. Deneme alanına ait toprak özellikleri 

pH Organic matter (%) P (ppm) K (ppm) 

7.22 2.11 50.00 176.41 

Nötr Moderate Very High Moderate 

Material 

Characteristics of farmyard manure in the study 

The content analysis of the farmyard manure used in the study was carried out and the results are 

shown in Table 3. Farmyard manure was applied to the area where soil preparation was made before 

sowing at a rate of 0-3000-6000 kg/ha. 

Farm manure was analysed at "Muğla Sıtkı Koçman University Muğla Agricultural Soil, Plant and 

Irrigation Water Analysis Laboratory". 

The content of farmyard manure is presented in Table 3. In the results, it was determined that 

farmyard manure was rich in mineral matter content. 
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Table 3. Analysis of farmyard manure used in the experiment 

Çizele 3. Denemede kullanılan çiftlik gübresi analizi 

Ph (su) 
 (1/10) 

EC (1/10) 
 (su) 

 (Mikrosimens) 

P 
(%) 

K 
(%) 

Moisture 
(%) 

Ca  
(%) 

Cu 
(ppm) 

Fe (ppm) 
Mg 
(%) 

Mn 
(ppm) 

Zn 
(ppm) 

8.14 833 0.51 0.52 37.23 2.63 88.93 14761.8 0.43 894.5 410.8 

In the study, four different broad bean varieties were used as materials. The names of the varieties 

are Histal, Salkım, Gölyaka and Majör. Sowing in the study was carried out in the Menteşe district of 

Muğla province on November 17, 2021. Hand sowing was carried out in plots consisting of 6 rows, each 5 

m in length, with a distance of 25 cm between rows and 10 cm above rows. Each plot was 7.5 square 

meters in size. The study was conducted using a split-plot experimental design in randomized blocks with 

three replications. In the study, the main plot consisted of different doses of farmyard manure (0-3000-

6000 kg/ha), while the sub-plot included various varieties (Histal, Salkım, Gölyaka, and Majör). After plant 

emergence and maintenance operations, harvesting was carried out manually on May 30, 2022.  

Analysis of characteristics  

Observations were made on ten plants from each plot. Days to flowering (days) was calculated as 

the number of days from the date of emergence to the date of flowering in 50% of the plants. 

Physiological maturity (days) refers to the number of days from the emergence date to the yellowing of 

the pods in the middle of the plant crown, encompassing 50% of the plants. Plant height (cm) was 

determined by measuring the distance from the soil surface to the uppermost point of the plant during the 

harvest period. First pod height (cm) was determined by measuring the vertical distance from the soil 

surface to the first fruit-bearing pod on the plant during the harvest period. The number of branches per 

plant was determined by counting the branches, and the average number of branches per plant was 

determined as pieces (pcs). Single plant weight (g) was determined by weighing the harvested plants and 

averaging the average weight.  

Number of pods per plant (number), 10 pods were randomly selected from each plot in the study, 

pods were counted during the harvest period and the average number of pods per plant was determined. 

Fifteen pods were randomly selected after the complete drying of the harvested pods and the number of 

grains per pod was determined by taking the average of the collected grains. 100 seed weight (g) was 

determined by averaging the weight of 100 seeds in 3 replicates randomly selected from the product 

collected from each plot after the drying of the grain (reaching 14% moisture content). 

Seed yield (kg/ha) was calculated in kg/ha from the plants harvested from the area of 7,5 m2 

remaining after the side effects were removed from each plot in the study. For grain protein ratio (%), 100 

g dry grain samples taken randomly from each plot in the study were ground into flour and protein 

analysis was carried out in "NIRS (Near-Infrared Measurements) device at ADU Agricultural 

Biotechnology and Food Safety Laboratory". 

Statistical analyses 

The data obtained from the study were analysed by using JMP 13 statistical analysis software in 

Split-Plot Design over Randomized Complete Block Design. 

RESULTS and DISCUSSION 

The data obtained from the study were subjected to variance analysis and the mean squares 

obtained for number of days to flowering, number of days to physiological maturity, plant height, first pod 

height, number of branches and number of pods per plant are presented in Table 4. According to the 

results of analysis of variance, the effects of farmyard manure on number of days to flowering, days to 

physiological maturity, plant height, first pod height and number of pods per plant were found statistically 



The effect of farmyard manure on seed yield and yield components of Broad Bean (Vicia faba L.) varieties 

205 

significant, while the effect of farmyard manure on number of side branches was found insignificant. The 

effects of variety factor on number of days to flowering, number of days to physiological maturity, number 

of branches and number of pods per plant was statistically significant, while its effects on plant height and 

first pod height were insignificant. Barn manure*variety interaction was found to be insignificant except for 

the number of pods per plant. 

Table 4. Mean squares of some of the characteristics analysed in the study  

Çizelge 4. Çalışmada incelenen bazı özelliklere ait kareler ortalamaları 

Source of variation DF NFD NPM PH FPH BN PP 

Blocks 2 0.445 0.778 27.840 0.842 0.444 1.361 

Farmyard manure 2 28.779* 38.528* 543.382* 15.19* 1.694 ns 97.861* 

Error 1 4 2.403 2.861 8.233 1.405 0.444 0.777 

Cultivars 3 2.704* 6.593* 57.359 ns 0.516 ns 7.148* 88.333* 

FM x C 6 7.260 ns 4.231* 12.512 ns 0.544 ns 0.731 ns 10.194* 

Error 2 18 1.713 0.907 21.641 1.831 0.815 1.490 

General 35       

CV  1.36 0.711 9.705 11.905 64.992 11.752 

NFD: Number of flowering days, NPM: Number of days to physiological maturity, PH: Plant heigh, FPH: first pod height, BN:Branch 

number, PP:Pods per plant *: significant atP=0.05 **: significant at P=0.01 ns: non significant. 

According to the data of the experiment, the analysis of variance results for the number of seeds in 

a pod, 100-seed weight, seed yield, and seed protein ratio were presented in Table 5. The variance analysis 

results indicated that the effects of farmyard manure on the number of seeds in a pod, 100-seed weight, 

and seed yield were statistically significant, while its effect on seed protein ratio was non-significant. 

However, the effects of cultivars on all traits (Table 5) were found to be statistically significant. The 

interactions between farmyard manure and cultivar on the number of grains in pods and 100-seed weight 

were statistically significant, while its effects on seed yield and seed protein ratio were non-significant. 

Table 5. The mean squares of the number of grains per plant, 100 seed weight, seed yield and protein ratio analysed in the study 

Çizelge 5. Çalışmada incelenen bitkide tane sayısı, 100 tane ağırlığı, tane verimi ve protein oranına ait kareler ortalamaları 

Source of variation DF Seed per Plant 100 Seed Weight Seed Yield Seed Protein 

Blocks 2 1.023 637.131 223.317 0.270 

Farmyard manure 2 15.615* 19720.4* 18402.3* 0.013 ns 

Error 1 4 0.326 167.302 89.184 0.558 

Cultivars 3 30.018* 20391.8* 3898.29* 7.617* 

FM x C 6 1.923* 5284.32* 190.918 ns 1.003 ns 

Error 2 18 0.293 482.46 269.23 0.872 

General 35     

CV  8.369 12.469 7.450 4.224 

*:significant at P=0.05 **: significant at P=0.01ns: non significant. 

The number of days to flowering was measured, and the mean values (Table 6) were found 

between 91.7 and 97.7 days. A short flowering period in legumes is crucial for early flowering. In the 

study, the earliest number of days to flowering was 91.7 days for the Histal variety with 0 kg/ha of 

farmyard manure application. In Türkiye, early varieties are preferred especially in legumes which are 

used in crop rotation system. According to the days to flowering data obtained by Yılmaz & Köse (2023), 

116.67 days to flowering was found in Salkım. Pekşen & Gülümser (2006) investigated different legume 

types and determined that the number of days to flowering was between 72.3 and 132.67, Bozoğlu (1989) 

observed that the flowering period was 90-94 days in broad bean varieties and lines. Mıdık (2019) studied 

legume genotypes and found that the number of days to flowering was between 87 and 102 days. 
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Table 6. The mean values of days to flowering of broad bean cultivars 

Çizelge 6. Bakla çeşitlerinin çiçeklenme gün sayısı özelliğine ait ortalamaları 

Cultivars 
Farmyard Manure (kg ha-1) Mean 

0 3000 6000  

Histal 91.7±0,68b 96.0±0.79a 97.3±0.30a 95.0 

Salkim 92.3±0,52b 97.7±0.54a 96.0±0.08a 95.3 

Majör 95.7±0,93a 95.7±0.98a 96.3±0.71a 95.9 

Gölyaka 95.7±0,79 a 96.0±0.36a 97.0±0.51a 96.2 

Mean 93.8B 96.3A 96.7A 95.6 

LSD (Farmyard m.)=1.745     

LSD (Farmyard m.* Cultivars) = 2.245   

The number of days to physiological maturity was measured and the mean values (Table 7) were 

found between 130.3-136.3 days. The shortest number of days to physiological maturity was observed in 

the Histal variety at a 0 kg/ha dose of stable manure. The number of days to physiological maturity varies 

depending on the number of days to flowering. Among the varieties, Salkım matured earliest, while Gölyaka 

was the latest. Toker (2004) examined some broad bean genotypes and highlighted the significant impact 

of genotype factor on the number of physiological days. Previous studies have reported the number of 

days to physiological maturity in broad beans to be between 116-127 days (Kadıoğlu, 2019). 

Table 7. The averages of days to physiological maturity of broad bean cultivars (day) 

Çizelge 7. Bakla çeşitlerinin fizyolojik olum gün sayısı özelliğine ait ortalamaları (gün) 

Cultivars 
Farmyard Manure (kg ha-1) Mean 

0 3000 6000 
 

Histal 130.3±0.08f 134.0±0.58bc 135.7±0.29a 133.3B 

Salkim 131.7±0.63ef 132.0±0.30de 135.3±0.60ab 133.0B 

Majör 133.3±0.58cd 135.0±0.41ab 135.0±0.72ab 134.4A 

Gölyaka 132.3±0.08de 136.3±0.38a 135.7±0.50a 134.8A 

Mean 131.9B 134.3A 135.4A 133.9 

LSD (Farmyard m.)=1.911 

LSD (Cultivar)=0.943 

Plant height was measured and the mean values (Table 8) were found between 39.0-55.7 cm. The 

factor of farmyard manure was significant in terms of this trait. It was observed that plant height increased 

as the doses of stable manure increased. The highest average plant height (54.3 cm) was measured at 

6000 kg/ha dose. The plant height of Gölyaka is taller than the others. Cold days and snowfall during the 

vegetation period caused plant height to shorten and to be below the expected values. The cold tolerance 

range of broad bean can vary between -6ºC (summer sowing), -12ºC (winter varieties) (Landry et al., 

2015). The developmental period and duration of the plant's exposure to cold are the most important 

factors determining this tolerance. In the study, temperatures below 0ºC in January, February and March 

caused shortening in plant height (Tablo 1) (Ece et al., 2004). In studies in which different broad bean 

genotypes were examined, plant height values varied between 63.63 and 125.33 cm (Pekşen and 

Gülümser 2006) and between 71.33 and 116.07 cm (Pekşen et al., 2006). Although a positive relationship 

between plant height and grain yield can be expected, in some studies, high plant height causes lodging 

of faba beans. Aldemir et al. (2019), also used farmyard manure as organic fertiliser in chickpea plants 

and measured that plant height varied between 38.9-44.2 cm. 
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Table 8. The averages of plant height of broad bean cultivars (cm) 

Çizelge 8. Bakla çeşitlerinin bitki boyu özelliğine ait ortalamaları (cm) 

Cultivars 
Farmyard Manure (kg ha-1) Mean 

0 3000 6000 
 

Histal 40.3±3.10 46.5±1.04 50.3±1.94 45.7 

Salkim 39.0±2.28 45.3±1.08 55.3±4.44 46.6 

Majör 40.0±1.86 48.3±1.57 55.7±2.76 48.0 

Gölyaka 44.3±2.09 54.0±1.91 56.0±1.62 51.4 

Mean 40.9c 48.5b 54.3a 47.9 

LSD (Farmyard m.)=3.252 

The mean values of the first pod height (Table 9) were found between 9.7-12.5 cm. Barn manure 

was found to be statistically significant for this trait. As the dose of farmyard manure increased, the height 

of the first pod increased, but since the plant lengths were short, this increase was not significant in 

practice. The first pod height of Salkim (11.7cm) was found to be longer among the varieties. First pod 

height is important for ease of manual harvesting of fresh pods and mechanical harvesting of dry seeds. 

Also, the lowest pods may be contaminated with soil particles due to splashing of raindrops. Since the 

plant height was short in this study, the first pod height was also short. It has been reported that there is a 

relationship between plant height and first pod height (Temel,1999). In previous studies in which different 

broad bean genotypes were examined, it was observed that the average first pod height values varied 

between 13.75-21.67 cm (Pekşen & Artik 2006). In another study, it was determined that the first pod 

height values were between 13.8-14.9 cm in some broad bean varieties grown in Siirt province (Uçar et 

al., 2020). 

Table 9. The averages of the first pod height trait of pod varieties (cm) 

Çizelge 9. Bakla çeşitlerinin ilk bakla yüksekliği özelliğine ait ortalamaları (cm) 

Cultivars 
Farmyard Manure (kg ha-1) 

Mean 
0 3000 6000 

Histal 10.3±0.41 11.3±0.34 12.7±0.51 11.4 

Salkim 10.7±0.08 12.0±2.17 12.3±0.96 11.7 

Majör 10.3±0.30 10.6±1.34 12.3±0.82 11.1 

Gölyaka 9.7±0.50 11.5±0.68 12.7±0.58 11.3 

Mean 10.3b 11.4ab 12.5a 11.4 

LSD (Farmyard m.)= 1.3438 

The stems other than the main stem are called lateral branches and they are reported to be 

affected by environmental conditions (Toker, 2004). The number of lateral branches per plant varies 

between 2 and 4 and the difference between varieties is significant. The number of branches is mainly 

influenced by agronomic management practices, including plant density (Gezahegn et al., 2016). The 

number of lateral branches per plant can also differ based on the differences in the genotype (Sozen & 

Karadavut, 2016). In the study, the number of branches per plant was measured and the average values 

(Table 10) were found between 0.3-3.3. According to the mean values, the number of branches of 

Gölyaka variety (2.7) was higher than other varieties. In the studies in which different pod populations 

were analyzed, the average number of branches was measured between 3.97-6.17 and 3.38-5.27 

(Pekşen & Artık 2006; Ece et al., 2004).  
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Table 10. The averages of the number of lateral branches (number) trait of broad bean cultivars 

Çizelge 10. Bakla çeşitlerinin bitki yan dal sayısı (adet) özelliğine ait ortalamaları 

Cultivars 
Farmyard Manure (kg ha-1) 

Mean 
0 3000 6000 

Histal 0.3±0.46 0.3±0.30 1.7±0.45 0.8b 

Salkim 0.3±0.36 1.0±0.08 1.0±0.29 0.8b 

Majör 1.3±0.22 1.7±0.90 1.0±0.28 1.3b 

Gölyaka 2.0±0.43 2.7±0.63 3.3±0.44 2.7a 

Mean 1.0 1.4 1.8 1.4 

LSD (cultivar)=0.893 

The number of pods per plant was measured and the mean values (Table 11) ranged from 4.7 to 

16. Significant factors were identified in terms of PN, including the interaction between farmyard manure 

and variety, farmyard manure and variety. Majör variety yielded the highest number of pods per plant (16) 

at 6000 kg/ha stable manure dose. As the doses of farmyard manure increased, the number of pods 

increased statistically significant. Among the varieties, Gölyaka stood out in terms of number of pods 

(14.6). There is a strong correlation exists between the number of pods, grain number and grain yield 

(Loss & Siddique, 1997). In a study on lentils, Koç et al. (2019) reported the number of pods per plant to 

ranged from 71.0 to 93.0. 

Table 11. The averages of pod number in plant (number of pods) trait of broad bean cultivars 

Çizelge 11. Bakla çeşitlerinin bitkide bakla sayısı (adet) özelliğine ait ortalamaları 

Cultivars 
Farmyard Manure (kg ha-1) 

Mean 
0 3000 6000 

Histal 4.7±0.45h 7.7±0.33fg 9.3±0.14ef 7.2B 

Salkim 6.3±0.45gh 8.0±0.33fg 10.3±0.14de 8.2B 

Major 6.3±0.44gh 15.3±0.57ab 16.0±1.31a 12.6A 

Gölyaka 11.7±0.44cd 13.3±0.57bc 15.7±1.02a 13.6A 

Mean 7.3C 11.1B 12.8A 10.4 

LSD (Farmyard m.)=0.997  

LSD (Cultivar)=1.208    

LSD (Farmyard m.*cultivar) =2.094 

The number of grains per pod was measured and the mean values (Table 12) ranged from 3.7 to 

11.0. Significant factors affecting this trait included the interaction between farmyard manure and variety, 

as well as farmyard manure and variety individually. The highest number of grains per pod (11) was 

observed in Gölyaka cultivar at a dose of 6000 kg/ha of farmyard manure. As the farmyard manure doses 

increased, the number of grains per pod also increased, with the highest value (7.7) obtained at a dose of 

6000 kg/ha of farmyard manure. Statistically significant differences in the number of grains per pod were 

found among the varieties, with the highest number (8.9) observed in Gölyaka. The number of grains per 

pod can impact pod yield (Lopez-Bellido et al., 2003). Previous studies have shown that the number of 

grains per pod ranged from 2.7 to 3.5 in different pod varieties (Başdemir et al., 2020). Both genotype and 

environment influence this trait, but the genotype was found to have a greater effect in the studies 

(Newton, 1979). 
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Table 12. The averages of number of grains in pods (number) of broad bean cultivars 

Çizelge 12. Bakla çeşitlerinin baklada tane sayısı (adet) özelliğine ait ortalamaları 

Cultivars 
Farmyard Manure (kg ha-1) Mean 

0 3000 6000 
 

Histal 3.7±0.29h 4.6±0.28g 5.3±0.17fg 4.5C 

Salkim 5.7±0.28ef 5.7±0.45ef 6.5±0.06de 6.0B 

Major 5.7±0.29ef 5.9±0.16Def 7.9±0.22c 6.5B 

Gölyaka 6.7±0.28d 9.1±0.31b 11.0±0.36a 8.9A 

Mean 5.4C 6.3B 7.7A 6.5 

LSD (Farmyard m.)= 0.645    

LSD (Cultivar) =0.536    

LSD (Farmyard m.*cultivar)=0.929 

In the study, hundred seed weight was measured and the mean values (Table 13) ranged between 

97.8 and 133.3 g. In terms of 100-SW, the interaction between farmyard manure and variety, farmyard 

manure, variety were found to be significant. According to the interaction, Major variety stood out in terms 

of hundred grain weight (133.3 g) at a farmyard manure dose of 6000 kg/ha. The effect of farmyard 

manure doses on hundred grain weight was statistically significant, with the weight increasing as the 

doses increased. The differences between the varieties were also statistically significant, with the major 

variety yielding the highest 100 grain weight (126.7g). The lower number of grains in the major variety 

contributed to the increase in hundred grain weight. Grain weight and size may vary among varieties 

(Landry et al., 2015; Etemadi et al., 2017). Additionally, environmental factors during the growing period 

can influence hundred grain weight (Salih, 1989). Dry conditions during the grain filling period may lead to 

a decrease in grain weight. Optimal pod development occurs between 12-20°C (Lidon et al., 2001). In this 

study, the average temperatures of 14-16°C in April and May during the pod filling period resulted in a 

favorable grain filling period and an average hundred grain weight. Faba bean varieties are categorized 

as large-seeded (>1.0 g seed-1), medium-seeded (0.5-1.0 g seed-1), and small-seeded (<0.5 g seed-1) 

(Etemadi et al., 2018). In the previous studies, it was reported that the average values of 100 grain weight 

of different varieties were found to be between 107.0 and 123.9 g. The hundred grain weight of the 

Salkım variety was lower than the other varieties (Öncan-Sümer et al., 2022). In another study, 100 grain 

weight values in pods were measured between 118.9-126.2 g (Uçar et al., 2020). 

Table 13. The average of 100-seed weight (g) of broad bean cultivars 

Çizelge 13. Bakla çeşitlerinin yüz tane ağırlığı (g) özelliğine ait ortalamaları 

Cultivars 
Farmyard Manure (kg ha-1) Mean 

0 3000 6000 
 

Histal 97.8±3.47d 122.4±0.46bc 126.0±1.01abc 115.4B 

Salkim 114.0±1.13d 123.0±0.72bc 129.9±3.80ab 122.3B 

Majör 118.3±2.64c 128.3±2.44ab 133.3±5.68a 126.7A 

Gölyaka 122.0±0.60Bc 126.0±2.37abc 127.7±1.96ab 125.2A 

Mean 113.0B 124.9A 129.2A 122.4 

LSD (Farmyard m.)=4.432    

LSD (Cultivar)=5.261    

LSD (Farmyard m.*cultivar)=9.114    

The average values of grain yield (Table 14) were between 1740.0 to 2836.0 kg/ha. Farmyard 

manure and variety factors were found to be significant for this trait. It was determined that the doses of 

stable manure increased the grain yield and the yield increased as the doses increased. The difference 

between the varieties was found to be statistically significant, with the Gölyaka variety (2414.0 kg/ha) 

standing out. Grain yield is influenced by both genotype and environmental factors. Previous studies have 
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shown that the differences between varieties were found to be significant, and the average values varied 

between 1700-1831.0 kg/ha (Uçar et al., 2020; Pekşen & Artık, 2006; Karaköy et al., 2017; Başdemir et 

al., 2020). In a study conducted by Karayel (2020), grain yield and protein ratio values in grain were 

analysed by regression analysis considering the doses of farmyard manure and it was reported that 

fertilizer doses were secondarily important for grain yield, while protein ratio was primarily important. In a 

study examining grain yields of different broad bean populations, the yields were obtained between 

1654.3 and 5892.3 kg/ha (Pekşen & Artık, 2006). Bozoglu et al. (2002) measured fresh broad bean yields 

between 7.73 and 9.15 tonnes/ha. However, it was observed that the genotype factor was not effective on 

grain yield in some green-consumed broad bean grains (Ece et al., 2004). The higher values of the 

number of grains in pods and the number of grains in the plant lead to an increase in grain yield (Sindhu, 

1985). In previous studies, it was reported that fertilizer application significantly enhances grain yield (Fekadu 

et al., 2018). Aldemir et al. (2019) observed a higher grain yield from farmyard manure application 

compared to chemical fertilizer application in chickpeas. In the study of compost and farmyard manure 

application in beans, the effects of dry matter content and yield were found to be statistically significant 

(Yağmur et al., 2017). Saylak (2018) found grain yield in pods as 2444.0 kg/ha in his study. Previous 

studies have shown that farmyard manure application increases grain yield (Sabourifard et al., 2023). 

Table 14. Averages of grain yield (kg/ha) trait of broad bean varieties 

Çizelge 14. Bakla çeşitlerinin tane verimi (kg/ha) özelliğine ait ortalamaları 

Cultivars 
Farmyard Manure (kg ha-1) 

Mean 
0 3000 6000 

Histal 1740.0±4.30 1870.0±9.32 2470.0±10.32 2027.0b 

Salkim 1780.0±3.21 1837.0±10.63 2430.0±7.09 2020.0b 

Major 1910.0±2.77 2300.0±12.67 2836.0±9.18 2348.0a 

Gölyaka 2123.0±2.85 2285.0±3.25 2833.0±12.43 2414.0a 

Mean 1892.0c 2073.0b 2642.0a 2202.0 

LSD (Farmyard m.)= 107.04 

LSD (Cultivar)=162.50 

In this study, grain protein ratio was measured, and the mean values (Table 15) were found 

between 20.8 and 23.7. The cultivar factors were found to be significant in terms of this trait. The 

differences between the varieties were found statistically significant. The highest grain protein ratio (23,5) 

was obtained from Histal variety. The differences between farmyard manure*variety interaction and 

farmyard manure factor were found statistically insignificant. In the studies (Karayel et al., 2020), the 

highest seed protein ratio was obtained from 3000 kg/ha farmyard manure dose application. Aldemir et al. 

(2019) reported protein ratios ranging from 22.67% to 25.67% in their study on chickpeas, which included 

organic fertilizer application with farmyard manure. Öncan Sümer et al. (2022) indicated that phosphorus 

doses influenced the seed protein ratio, with the highest values obtained from a 12 kg/da phosphorus 

dose, resulting in a grain protein ratio of 24.7% in the first year and 25.3% in the second year. 

Table 15. The averages of grain protein (%) trait of broad bean cultivars 

Çizelge 15. Bakla çeşitlerinin tane protein (%) özelliğine ait ortalamaları 

Cultivars 
Farmyard Manure (kg ha-1) 

Mean 
0 3000 6000 

Histal 22.6±0.27 23.4±0.49 23.5±0.31 23.1a 

Salkim 20.9±0.54 22.1±0.08 21.7±0.34 21.2b 

Major 21.0±0.51 21.2±0.07 21.5±0.14 21.3b 

Gölyaka 20.7±0.18 21.3±0.47 21.1±0.11 21.0b 

Mean 21.3 21.7 22.0 21.7 

LSD (Cultivar)= 0.924 
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CONCLUSION 

According to the results of the study, the application of farmyard manure had a positive effect on 

many traits examined, and grain yield and yield components increased as the dose increased. In the year 

of the study, it was observed that the plants had a short stature, and yield components were adversely 

affected by low temperatures due to the snowfall during the vegetation period when the pods had 5-6 

leaves and low temperatures in winter months. In terms of grain yield, Gölyaka and Major showed higher 

yields compared to the others. The literature reports that the positive effect of farmyard manure 

application on soil physical properties and microorganism activities can be observed several years after 

application. However, it is crucial to continue the study to observe the positive effects on plant yield and 

yield characteristics. Evaluating multi-year data together will provide clearer results. Additionally, higher 

doses can be included in the study to observe the effect of farmyard manure more distinctly. 

Data Availability 

Data will be made available upon reasonable request. 

Author Contributions 

Conception and design of the study: FÖS, SÖS; sample collection: SÖS; analysis and interpretation 

of data: FÖS; statistical analysis: FÖS, SÖS; visualization: FÖS, SÖS; writing manuscript: FÖS, SÖS. 

Conflict of Interest 

There is no conflict of interest between the authors in this study. 

Ethical Statement 

We declare that there is no need for an ethics committee for this research. 

Financial Support 

This study did not receive any specific funding. 

Article Description 

This article was edited by Section Editor Prof. Dr. Hakan GEREN. 

REFERENCES 

Abiodun, O.A., A.O. Dauda, O.A. Fabiyi & F.M. Akintayo, 2022. “Biofortification: Quality Improvement of Faba Bean, 275-
299”. In: Faba Bean: Chemistry, Properties and Functionality. Springer International Publishing. (Eds. S.P. Bangar 
& S.N. Dhull), Cham, Switzerland, 397 pp. https://link.springer.com/chapter/10.1007/978-3-031-14587-2_11 

Aldemir, B., 2019. The Effects of Rose Pulp, Farmyard Manure and Inoculation on Yield and Some Yield Elements in 
Chickpea (Cicer arientinum L.) Cultivation. The University of Isparta, Agriculture Faculty, Department of Field 
Crops, (Unpublished) Master Thesis Isparta, 63 pp. https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=Mgb-
ttD8ybcoZSro-Zrqcw&no=KvJq2CD-c8iNt22EE7gUFg 

Başdemir, F., Z. Türk, S. İpekeşen, M. Tunç, S. Eliş & B.T. Biçer, 2020. The Effect of Fertiliser Applications on Yield and 
Yield Elements of Some Broad Bean (Vicia faba L.) Varieties. Turkish Journal of Agriculture and Natural Sciences, 
7 (3): 749-756. 

Bozoğlu, H., 1989. A Research on the Growth and Yield of Broad Bean Varieties Sown at Different Times in Samsun 
Ecological Conditions. The University of Ondokuz Mayıs, Agriculture Faculty, Department of Field Crops, 
(Unpublished) Master Thesis, Samsun, 83 pp. https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id= 
o4LZ97V5LtGSKBkvw1VSpw&no=o4LZ97V5LtGSKBkvw1VSpw 

De Notaris, C., E.E. Enggrob, J.E. Olesen, P. Sørensen & J. Rasmussen, 2023. Faba bean productivity, yield stability and 
N2-fixation in long-term organic and conventional crop rotations. Field Crops Research, 295: 1-11. 
https://doi.org/10.1016/j.fcr.2023.108894 

Ece, A., O. Düzdemir, C. Akdağ & F. Uysal, 2004. Investigation of the possibilities of growing fresh broad bean (Vicia faba 
L.) in unheated glass greenhouse in winter period. Horticulture 33 (1-2): 59-65. 

https://link.springer.com/chapter/10.1007/978-3-031-14587-2_11
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=Mgb-ttD8ybcoZSro-Zrqcw&no=KvJq2CD-c8iNt22EE7gUFg
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=Mgb-ttD8ybcoZSro-Zrqcw&no=KvJq2CD-c8iNt22EE7gUFg
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=o4LZ97V5LtGSKBkvw1VSpw&no=o4LZ97V5LtGSKBkvw1VSpw
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=o4LZ97V5LtGSKBkvw1VSpw&no=o4LZ97V5LtGSKBkvw1VSpw
https://doi.org/10.1016/j.fcr.2023.108894


Öztürk Süleymanoğlu & Öncan Sümer 

212 

Etemadi, F., M. Hashemi, O. Zandvakili, A. Dolatabadian & A. Sadeghpour, 2018. Nitrogen contribution from winterkilled 
faba bean cover crop to spring-sown sweet corn in conventional and no-till systems. Agronomy Journal, 110 (2): 
455-462. 

Etemadi, F., M. Hashemi, R. Abbasi Shureshjani & W. Autio, 2017. Application of data envelopment analysis to assess 
performance efciency of eight faba bean varieties. Agronomy Journal, 109 (4): 1225-1231. 
https://doi.org/10.2134/agronj2016.10.0617 

FAOSTAT 2022. Crops. Statistics Division, Food and Agriculture Organization of the United Nations, Rome. (Web page: 
http: //www. fao.org/faostat/en/#data/QC) (Date accessed: April 2024) 

Fekadu, E., K. Kibret, A. Melese & B. Bedadi, 2018. Yield of faba bean (Vicia faba L.) as affected by lime, mineral P, 
farmyard manure, compost and rhizobium in acid soil of Lay Gayint District, northwestern highlands of Ethiopia. 
Agriculture & Food Security 7: 1-11. https://doi.org/10.1186/s40066-018-0168-2 

Gezahegn, A.M., K. Tesfaye, J.J. Sharma & M.D. Belel, 2016. Determination of optimum plant density for faba bean (Vicia 
faba L.) on vertisols at Haramaya, Eastern Ethiopia. Cogent Food & Agriculture, 2: 1224485. 
https://doi.org/10.1080/23311 932.2016.1224485 

Heinze, S., J. Raupp & R.G. Joergensen, 2010. Effects of fertilizer and spatial heterogeneity in soil pH on microbial 
biomass indices in a long-term field trial of organic agriculture. Plant Soil, 328: 203-215.  

Kadıoğlu, S., 2019. Yield and some agromorphological characteristics of some broad bean (Vicia faba L.) varieties and 
populations grown in Erzurum province. Journal of Field Crops Central Research Institute, 28 (2): 112-120. 

Karaköy, T., A. DemirbaşF. Toklu, E. Tuğay Karagöl, D. Uncuer, N. Gürsoy & H. Özkan, 2017. Agronomic and 
morphological characterisation of local populations of broad bean (Vicia faba L.) collected from different Regions of 
Turkey. Journal of Agriculture and Nature, 20 (Special issue): 356-361. 

Karayel, R., A. Uzun & H. Bozoglu, 2020. The effect of barn fertiliser doses on the yield and quality of chickpea (Cicer 
arientum L.). Bilecik Şeyh Edibali University Journal of Science and Technology, 7 (100th Anniversary Special 
Issue): 279-288. 

Kardeş, Y.M., Ö.D.E. Köse & Z. Mut, 2019. The status of cereals and edible grain legumes in Turkey and their place in 
Bilecik agriculture by years. Hasat magazinei: 1197-1208. https://www.researchgate.net/publication/338698250 

Koç, S., 2016. A Research on Determination of Yield and Yield Components of Broad Bean (Vicia faba L.) Genotypes 
Grown under Tekirdag Conditions. Namık Kemal University, Department of Field Crops, (Unpublished) Master 
Thesis, Tekirdağ, 56 pp. https://hdl.handle.net/20.500.11776/1068 

L’opez-Bellido, R. J., L. L’opez-BellidoF. J. L’opez-Bellido & J. E. Castillo, 2003. Faba bean (Vicia faba L.) response to 
tillage and soil residual nitrogen in a continuous rotation with wheat (Triticum aestivum L.) under rainfed 
Mediterranean conditions. Agronomy Journal, 95: 1253-1261. https://doi.org/10.2134/agronj2003.1253 

Landry, E.J., C.J. Coyne, R.J. McGee & J. Hu, 2015. Adaptation of Autumn-Sown Faba Bean Germplasm to 
Southeastern Washington. Agronomy Journal, 108: 301-308. 

Lidon, F., G. Ribeiro, H. Santana, H. Marques, K. Correia & S. Gouveia, 2001. Photoinhibition in chilling stressed 
Leguminosae: comparison of Vicia faba and Pisum sativum. Photosynthetica 39: 17-22. 
https://link.springer.com/article/10.1023/A: 1012427415388 

Loss, S.P. & K.H.M. Siddique, 1997. Adaptation of faba bean (Vicia faba L.) to dryland Mediterranean-type environments 
I. seed yield and yield components. Field Crops Research, 52 (1): 17-28. https://doi.org/10.1016/S0378-4290 
(96)03455-7 

Midik, E.F., K. Cellat, O. Eren, Ş. Gül, E. Kuşvuran & F. Şen, 2019. Comparison of nanoscale zero-valent iron, fenton, and 
photo-fenton processes for degradation of pesticide 2,4-dichlorophenoxyacetic acid in aqueous solution. Springer 
Nature Applied Sciences, 1: 1491. 

Mózner, Z., A. Tabi & M. Csutora, 2012. Modifying the yield factor based on more efficient use of fertilizer-The 
environmental impacts of intensive and extensive agricultural practices. Ecological Indicators, 16: 58-66. 
https://doi.org/10.1016/j.ecolind.2011.06.034 

Newton, S.D., 1979. Response of yield components to plant density and time of sowing in two cultivars of field bean (Vicia 
faba L.). Proceeding of the Agronomy Society of New Zealand, 9: 11-14. 
https://www.cabidigitallibrary.org/doi/full/10.5555/19820741077 

Öncan Sümer, F. & H. Erten, 2022. The effect of different phosphorus doses on yield and yield components and protein 
ratio in broad bean (Vicia faba L.). Adnan Menderes University of Agriculture Faculty Field Crops Department, 19 
(1): 103-109. https://doi.org/10.25308/aduziraat.1054859 

https://doi.org/10.2134/agronj2016.10.0617
https://doi.org/10.1186/s40066-018-0168-2
https://doi.org/10.1080/23311%20932.2016.1224485
https://www.researchgate.net/publication/338698250
https://hdl.handle.net/20.500.11776/1068
https://doi.org/10.2134/agronj2003.1253
https://link.springer.com/article/10.1023/A:1012427415388
https://www.sciencedirect.com/journal/field-crops-research
https://doi.org/10.1016/S0378-4290(96)03455-7
https://doi.org/10.1016/S0378-4290(96)03455-7
https://doi.org/10.1016/j.ecolind.2011.06.034
https://www.cabidigitallibrary.org/doi/full/10.5555/19820741077
https://doi.org/10.25308/aduziraat.1054859


The effect of farmyard manure on seed yield and yield components of Broad Bean (Vicia faba L.) varieties 

213 

Pekşen, A. & C. Artık, 2006. Determination of herbal characteristics and grain yield of local broad bean (Vicia faba L.) 

populations. Journal of Agricultural Sciences, 12 (2): 166-174. https://doi.org/10.1501/Tarimbil_0000000479 

Pekşen, A., E. Pekşen & C. Artık, 2006. Determination of plant characteristics and fresh pod yield of some broad bean 

(Vicia faba L.) populations. Anatolian Journal of Agricultural Sciences, 21 (2): 225-230. 

Pekşen, E. & A. Gülümser, 2006. Comparison of broad bean (Vicia faba L.) genotypes sown in autumn and spring in 

terms of some crop characteristics and grain yield. Anatolian Journal of Agricultural Sciences, 22 (1),: 79-85. 

Rose, T.J., C.C. Julia, M. Shepherd, M.T. Rose & L. Van Zwieten, 2016. Faba bean is less susceptible to fertiliser N 

impacts on biological N2 fixation than chickpea in monoculture and intercropping systems. Biology and Fertility of 

Soils, 52: 271-276.. https://link.springer.com/content/pdf/10.1007/s00374-015-1062-8.pdf 

Ruisi, P., G. Amato, G. Badagliacca, A.S. Frenda, D. Giambalvo & G.D. Miceli, 2017. Agro-ecological benefts of faba 

bean for rainfed Mediterranean cropping systems. Italian Journal of Agronomy, 12: 233-245. 

https://www.agronomy.it/agro/article/view/865/908 

Sabourifard, H., A. Estakhr, M. Bagheri, S.J. Hosseini & H. Keshavarz, 2023. The quality and quantity response of maize 

(Zea mays L.) yield to planting date and fertilizers management. Food Chemistry Advances, 2. 

https://doi.org/10.1016/j.focha.2023.100196 

Salih, F.A., 1989. Effect of sowing date and plant population per hill on faba bean (Vicia faba L.) yield. Fabis Newsletter, 

23: 15-19. 

Saylak, S., 2018. Effect of Nutrients on Yield and Yield Components in Chickpea (Cicer arientinum L.), Broad Bean (Vicia 

faba L.), Pea (Pisum sativum L.). Dicle University of Agriculture Faculty Field Crops Department, (Unpublished) 

Master Thesis, Diyarbakır, 97 pp. 

Sheha, A.M., M.M. Abou El-Enin, E.F. El-Hashash, M.M. Rady, R.S. El-Serafy & A. Shaaban, 2023. The productivity and 

overall benefits of faba bean-sugar beet intercropping systems interacted with foliar-applied nutrients. Journal of 

Plant Nutrition, 46 (8): 1683-1700. https://doi.org/10.1016/j.fcr.2023.108894 

Sindhu, J.S., O.P. Singh & K.P. Singh,1985. Component analysis of the factors determining grain yield in faba bean (Vicia 

faba L.) FABIS (Food and Agriculture Biotechnology Institute) News Letter ICARDA (International Center for 

Agricultural Research in the Dry Areas), Faba bean Information Service, 13: 3-5. 

Sozen, O. & U. Karadavut, 2016. “The yield traits of some cowpea (Vigna sinensis L.) genotypes cultivated in Kirșehİr 

province of Turkey, 1099-1107”. VII International Scientific Agriculture Symposium, 6-9 October 2016, Jahorina, 

Bosnia and Herzegovina, 1187 pp. https://www.cabidigitallibrary.org/doi/epdf/10.5555/20173053773 

Sultani, M.I., M.A. Gill, M.M. Anwar & M. Athar, 2007. Evaluation of soil physical properties as influenced by various green 

manuring legumes and phosphorus fertilization under rain fed conditions. International Journal of Environmental 

Science and Technology, 4 (1): 109-118. https://doi.org/10.1007/BF03325968 

Temel, N., 1999. A Research on Determining the Effects of Different Doses of Nitrogen and Phosphorus Fertilisers and 

Bacteria Inoculation (Rhizobium leguminosarum) on Yield and Yield Elements of Winter Red Fırat-87 (Lens 

culinaris M.) Lentil Variety under Van Ecological Conditions. University of Yüzüncü Yıl of Agriculture Faculty Field 

Crops Department, (Unpublished) Master Thesis, Van, 108 pp. 

Toker, C., 2004. Estimates of broad-sense heritability for seed yield andyield criteria in faba bean (Vicia faba L.). 

Hereditas, 140 (3): 222-225. https://doi.org/10.1111/j.1601-5223.2004.01780.x 

Ucar, O., S. Soysal & M. Erman, 2020. Determination of grain yield and yield characteristics of some broad bean 

(Vicia faba L.) varieties grown in Siirt province ecological conditions. ISPEC Journal of Agricultural Sciences, 4 

(3): 542-549. 

Uphoff, N. & F.B. Dazzo, 2016. Making rice production more environmentally-friendly. Environments, 3 (2): 1-7. 

https://doi.org/10.3390/environments3020012 

Xie, J., X. Wu, J. Tang, J. Zhang & X. Chen, 2010. Chemical fertilizer reduction and soil fertility maintenance in rice-fish 

coculture system. Frontiers of Agriculture in China, 4: 422-429. https://doi.org/10.1007/s11703-010-1049-z 

Yagmur, B. & B. Okur, 2017. The Effect of compost, barn manure and sulphur applications on the growth of beans grown 

in calcareous alkaline soil. Soil Water Journal, (Special Issue): 13-25. https://doi.org/10.21657/topraksu.338302 

Yilmaz, M. & M. Kose, 2023. Determination of adaptation of broad bean (Vicia faba L.) populations and varieties collected 

from different provinces to Bilecik conditions. Journal of Agricultural Biotechnology, 4 (1): 42-50. 

https://doi.org/10.58728/joinabt.1217714 

https://link.springer.com/content/pdf/10.1007/s00374-015-1062-8.pdf
https://www.agronomy.it/agro/article/view/865/908
https://doi.org/10.1016/j.focha.2023.100196
https://doi.org/10.1016/j.fcr.2023.108894
https://www.cabidigitallibrary.org/doi/epdf/10.5555/20173053773
https://doi.org/10.1007/BF03325968
https://doi.org/10.1111/j.1601-5223.2004.01780.x
https://doi.org/10.3390/environments3020012
https://doi.org/10.1007/s11703-010-1049-z
https://doi.org/10.21657/topraksu.338302
https://doi.org/10.58728/joinabt.1217714

