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EFFECT OF ORGANIC MANURES ON YIELD AND ITS COMPONENTS OF COMMON BEAN (Phaseolus vulgaris.L.)
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ABSTRACT
A field experiment was conducted for two consecutive seasons (2004/05-2005/06) to study the effect of organic manures on yield and its components of common bean (Phaseolus vulgaris.L.) under irrigation. The experiment was conducted in the Experimental Farm of the Faculty of Agriculture at Shambat.  The experiment was laid out in a factorial randomized complete block design with four replicates. Improved local white seeded cultivar of common bean (RO/21) was used in the experiment. The treatments consisted of two farmyard manure levels: No farmyard  manure (FYM0) and 25 tons/ha (FYM1), and two rates of chicken manure, no chicken manure (CM0) and 10 tons/ha (CM1). The results showed that, number of seeds per pod, fruit setting percentage and 100-seed weight were significantly increased by application of farmyard manure. Chicken manure application significantly increased the number of pods per plant, fruit setting percentage, 100-seed weight and seed yield. In addition there were significant effects of interactions between farmyard manure and chicken manure on some yield attributes. 
تأثير الأسمدة العضويةعلي إنتاجية محصول الفاصوليا
 الخلاصــــة:
   أجريت تجربة حقلية لموسميين متتاليين بالمزرعة التجريبية لكلية الزراعة بشمبـــــات (2004/2005 ــ 2005 /2006) لدراسة تأثير الأسمدة العضويةعلي إنتاجية محصول الفاصوليا الصنف (RO/21). تمت إضافة الأسمدة العضوية للتربة (السماد البلدى و
الدواجن ) ورى التربة قبل إسبوعين من الزراعة. أضيف السماد البلدى على مستويين صــــــفر (الشاهـــــــــد)  و 25 طن/هكتار، كذلك أضيف سماد الدواجن على مستويين صفر (الشاهد) و10طن/هكتار. أوضحت النتائج أن إضافة السماد البلدى أدت لفروقات معنوية فى نسبة الإثمار، عدد البذور فى الثمرة وزن المائة بذرة. كذلك أوضحت النتائج أن إضافة سماد الدواجن أدت لزيادة معنوية فى عـدد القـرون، نسبة الإثمـــار، وزن المائة بذرة و إنتاجية البذور. أظهرت الدراسة أيضاً أن التفاعل بين المعاملات كان له تأثير معنوى على بعض مكونات الإنتاجية.  
INTRODUCTION
In the coming century, food security for a fast growing world population will be the priority in governmental planning all over the world, therefore, the role  of  legumes as soil improving crops and as source of good quality and cheap protein is certain to increase in importance. So many international organizations give great attention to expanding the cultivation of legumes, especially in poor third world countries in Africa and Asia, where animal protein is expensive. common bean is one of the most widely cultivated legumes in temperate regions and is widely distributed in tropical and sub-tropical areas. The crop residue, after harvest, is an excellent animal feed, and is comparable to corn or sorghum fodder in nutritive value. Common bean is an important source of protein and calories in human diets (Laing et al.,1984 ;Smithon et al.,1993). It requires a warm, frost-free climate, but the plants may drop their flowers or pods during excessively hot temperature or rainy weather. The soil pH range for growth of haricot bean is 4.2-8.7 with an optimum of 6-6.8 (Ducke, 1981).  In the Sudan, common bean is grown mainly under irrigation during winter season in the arid part of the Northern and Nile States, particularly in Shendi – Barbar area, where more than 90% of common bean area in Sudan is cultivated. Very little research has been conducted in Sudan to study the many problems facing the production of this crop under field conditions. Studies on organic manuring indicated that common been showed positive response to such fertilizers. The contribution made by organic manures to the various systems of agriculture in the Sudan is known to be insignificant (Musa and Fawzi, 1972). This probably arises from factors such as the unilateral development of crop and animal systems of production, lack of appreciation of the value of organic manures in the maintenance of soil fertility, scarcity of manure, and paucity of information on methods of preservation and storage. In the near future, only agricultural commodities, which are reasonably chemical- free, will have the advantage to compete in local, regional and international markets. Experience has shown that there is a great potential for this approach since there are a number of cases of success demonstrated in some countries. Instead of complete dependence on chemical fertilization of the soil, organic fertilizers will be used to replace the chemical fertilizers. The present study aims to study the effect of organic manures on yield and yield components of common bean.  
MATERIALS AND METHODS
Experimental Site: A field experiment was conducted for two consecutive seasons (2004/05-2005/06) to study the effect organic manures on yield and its components of common bean (Phaseolus vulgaris.L.). The experiment was conducted in the Experimental Farm of the Faculty of the Agriculture at Shambat (Latitude 15º 40` N, Longitude 32º 32` E and Altitude 375 meters above sea level). As described by Oliver (1965), the climate of the locality is semi desert and tropical with low relative humidity. Soil at the site is heavily alkaline clay with pH 8.05 and clay content determined as 40-45% and very low permeability (Saeed, 1968).                           
 Treatments and Layout: The experiment was laid out in a factorial randomized complete block design with four replicates. Improved local white seeded cultivar of common bean (RO/21) obtained from Hudeiba Research Station was used in the experiment. The treatments consisted of two farmyard manure levels: no farmyard manure (FYM0) and 25 tons/ha (FYM1), and two rates of chicken manure: no chicken manure (CM0) and 10 tons/ha (CM1). The farmyard manure and chicken manure were obtained from the Top Farm of the University of Khartoum at Shambat. 
 Cultural practices: The experimental land was disc-ploughed, disc-harrowed, leveled and ridged, then divided into plots. The area of each plot was 5×6m, and ridge spacing was 70 cm. Plant spacing was 30cm. The fertilizers were applied by banding on the side of ridges at 5cm depth and the experimental plots were pre-irrigated 15 days before sowing. The crop was sown on the first week of November in both seasons. Five seeds were sown per hole. The first irrigation was given immediately after sowing, and then the crop was watered every 10-12 days. After the third irrigation, plants were thinned to three plants per hole. Three-hand weedings were carried out in each season.
 Yield and its components:   Final seed yield and its components were determined from an area of 2.1 m2 in the middle of the central three ridges in each plot.
Number of pods per plant: At maturity, pods of 10 plants randomly taken from the yield area were counted and the mean number of pods per plant was determined.

 Fruit setting (%): Number of flowers and number of pods per plant mentioned above were used to determine the percentage of fruit setting according to the following formula:
Percentage of fruit setting       =   Number of pods per plant     x100                                                                  

                                                                  Number of flowers per plant
 Number of seeds per pod:  Fifty pods were selected randomly from each treatment. Total number of seeds was counted, and then the seed number per pod was determined.
100-seed weight (g): A sample of 500 seeds was randomly taken from seed yield of each plot. Sub-samples of 100 seeds were taken from each main sample and their weights determined. Then mean 100-seed weight was determined.                                                                                   
  Seed yield (t/ha):  The crop was harvested manually when the pods were yellow. All pods in the yield area were picked, dried, threshed, winnowed and weighed. Then seed yield per hectare was estimated.

Statistical analysis:   Data collected from the experiment were analyzed as factorial randomized complete block design. Analysis of variance (ANOVA) was performed according to the method described by Gomez and Gomez (1984). Means were separated by using Duncan’s Multiple Range Test (DMRT).   
RESULTS: 

 Number of pods per plant: Farmyard manure significantly decreased number of pods per plant in the second season only, whereas chicken manure caused significant increase in number of pods per plant in both seasons. On the other hand, the interaction between farmyard manure and chicken manure showed significant effect on number of pods per plant in both seasons. The highest number of pods was given by the combination FYM0xCM1 in both seasons (Table 1).
 Fruit setting (%): Farmyard manure and chicken manure resulted in significant increase in fruit setting percentage in both seasons. On the other hand, the interaction between farmyard manure and chicken manure had significant effect on the same parameter in the first season, where the highest percentage of fruit setting was given by the combination FYM1xCM1 (Table 2).
Number of seeds/ pod: Farmyard manure significantly increased number of seeds per pod in the second season only, whereas chicken manure had no significant effect on this character in both seasons (Table 3).
 100-Seed weight: Farmyard manure had significant increase and decrease in 100-seed weight in the first and second seasons respectively, whereas chicken manure had such increase in the second season only. On the other hand, the interaction between farmyard manure and chicken manure showed significant effect on this parameter in both seasons. The highest 100-seed weight was given by the combination FYM1 x CM1 in both   seasons (Table 4).Seed yield (ton/ha.): Farmyard manure had no significant effect on seed yield in both seasons, whereas chicken manure caused significant increase in this character in the first season only (Table 5).
Table (1): Effect of farmyard manure, chicken manure and their interactions on number of pods per plant of common bean for 2004/05 and 2005/06 seasons.
	   2004/05
	        2005/06



	
	CM0
	CM1
	Means
	CM0
	CM1
	Means



	FYM0
	18.63c
	24.50a
	21.56a
	31.29c
	35.60a
	33.44a



	FYM1
	21.44b
	22.16b
	21.80a
	30.04d
	32.81b
	31.43b



	Means
	20.03b
	23.33a
	
	30.66b
	34.21a
	


SE± for main effect  = 0.18                                             0.22

SE± for FYM x CM =  0.25                                            0.31

C.V (%)                       4.66                                           3.90

Means followed by similar letter(s) in the same season are not significantly different at 0.05 level of probability according to DMRT. 

Table (2): Effect of farmyard manure, chicken manure and their interactions on fruit setting (%) of common bean for 2004/05 and 2005/06 seasons.
	2004/05
	         2005/06  



	
	CM0
	CM1
	Means
	CM0
	CM1
	Means



	FYM0
	64.23c
	76.01a
	70.12b
	87.31a
	91.15a
	89.23a



	FYM1
	71.23b
	76.51a
	73.87a
	81.89a
	84.19a
	83.04b



	Means
	67.73b
	76.26a
	
	84.60b
	87.67a


	

	SE± for main effect  =  0.11
	
	0.16


	

	SE± for FYM x CM = 0.23
	
	0.32


	

	C.V (%)
	
	  5.06
	
	
	5.87


	


Means followed by similar letter(s) in the same season are not significantly different at 0.05 level of probability according to DMRT.

Table (3): Effect of farmyard manure, chicken manure and their interactions on number of seeds per pod of common bean for 2004/05 and 2005/06 seasons.
	2004/05
	        2005/06



	
	CM0
	CM1
	Means
	CM0
	CM1
	Means



	FYM0
	5.07a
	5.29a
	5.18a
	5.07a
	5.05a
	5.06b



	FYM1
	5.19a
	5.17a
	5.18a
	5.22a
	5.23a
	5.22a



	Means
	5.19a
	5.23a
	
	5.14a
	5.14a


	

	SE± for main effect     = 0.06
	
	0.05


	

	SE± for FYM x CM   = 0.09
	
	0.07


	

	C.V (%)
	
	6.69
	
	
	5.15


	


Means followed by similar letter(s) in the same season are not significantly different at 0.05 level of probability according to DMRT. 

Table (4): Effect of farmyard manure, chicken manure and their interactions on 100-seed weight (g) of common bean for 2004/05 and 2005/06 seasons.
	2004/05
	         2005/06          

	
	CM0
	CM1
	Means
	CM0
	CM1
	Means

	FYM0
	25.05a
	24.47ab
	24.76b
	24.30a
	24.30a
	24.39a

	FYM1
	25.13a
	25.64a
	25.38a
	23.06b
	24.30a
	23.70b

	Means
	25.09a
	25.05a
	
	23.74b
	24.34a
	

	SE± for main effect    =0.16
	
	0.19
	

	SE± for FYM x CM  = 0.22
	
	0.28
	

	C.V (%)
	
	3.55
	
	
	4.67
	


Means followed by similar letter(s) in the same season are not significantly different at 0.05 level of probability according to DMRT. 

Table (5): Effect of farmyard manure, chicken manure and their interactions on seed yield (ton/ha) of common bean for 2004/05 and 2005/06 seasons.
	2004/05 
	        2005/06

	
	CM0
	CM1
	Means
	CM0
	CM1
	Means

	FYM0
	1.48a
	1.78a
	1.63a
	1.90a
	1.85a
	1.87a

	FYM1
	1.36a
	1.82a
	1.59a
	1.92a
	1.77a
	1.84a

	Means
	1.42b
	1.80a
	
	1.91a
	1.81a
	

	SE± for main effect     = 0.07
	
	0.05
	

	SE± for FYM x CM  =  0.09
	
	0.08
	

	C.V (%)
	
	   23.24
	
	
	16.13
	


Means followed by similar letter(s) in the same season are not significantly different at 0.05 level of probability according to DMRT.
DISCUSSION
Yield and yield components:

          Farmyard manure showed no significant effect on seed yield. However, number of pods per plant was significantly decreased in the second season. On the other hand, fruit setting percentage, seed yield and 100-seed weight showed inconsistent response to farmyard manure application. Farmyard manure had a beneficial effect on the phosphorus availability to the plants. The organic matter usually supplies the soil with phosphorus by the process of mineralization. It also acts as a chelating agent, therefore, preventing the formation of insoluble phosphates. Moreover, the acidic compounds that result from the decomposition of organic matter will lower the high pH of the alkaline soil and consequently increase the availability of mineral forms of phosphorus in the soil. This is supported by Meek et al., (1979) who pointed out that, the rapid fixation of phosphorus in calcareous soils can be reduced by applying organic phosphorus sources. Farmyard manure is also a good source of micronutrients, and it improves availability of such nutrients by modifying soil pH or by chelating (Simpson, 1986). Chicken manure significantly increased number of pods per plant, percentage of fruit setting, 100-seed weight and seed yield . Positive response of these attributes to chicken manure application may be due to the reduction of soil pH by the manure that makes the nutrient such as phosphorus more available to the plants. Nitrogen and phosphorus uptake as a function of Chicken manure application rate, increased progressively with an increasing manurial rate (Magid et al.,1994). 
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