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Effect of different levels of nitrogen, phosphorus and potassium on natural nodulations of broadband in land reclamation
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Abstract

Broad bean (Vicia fabae) variety Cyprus was planted in factorial complete randomized block design experiment with 4 replicates in silty clay loam soil. Three levels of nitrogen as urea (N1, N2, N3 = 0, 10, 20 Kg/Donum) and phosphorus as superphosphate (P1, P2, P3 = 0, 15, 25 Kg/Donum) and potassium as potassium sulphates (K1, K2, K3, =0, 10, 20 Kg/Donum) were applied. Samples were uprooted at intervals of (50, 80 and 120) days and nodules were counted and weighed, while tops were dried and weighed. Seeds were dried and weighed after (120) days. Data were statically analyzed.

         The results showed that nodulation was not affected significantly by fertilizers after (50) days, while dry weights of plants were affected to N,P,K. nodule weight reduced 60%  after (80) days by N application, while P application increased nodulation 34% and 56%, N+K and P+K positively increased nodulation. Dry weight also increased significantly by application of P, P+N, N+K. Nitrogen decreased weight of nodules after (120) days. Dry weight of plant increase by application of P, N+K. P+K after (120) days. P, N+K application increased seeds significantly, but N  had no effect on yield.
               المستخلص

زرع نبات الباقلاء نوع قبرصي في تجربة تصميم تصميم القطاعات العشوائية التامة  و باربع مكررات في تربة  مزيجية طينية غرينية ولم تلقح البذور عند الزراعة اعتماداً على رايزوبيا الباقلاء الموجودة طبيعياً في التربة. استخدمت ثلاث مستويات من كل من النتروجين في صورة يوريا (صفر ، 10 ، 20 كغم/دونم) والفسفور على صورة سوبر فوسفات (صفر ، 15 ، 25 كغم/دونم) والبوتاسيوم في صورة كبريتات البوتاسيوم (صفر ، 10 ، 20 كغم/دونم). اخذت عينات نباتية (ثلاثة نباتات) من كل قطعة على فترات 50 ، 80 ، 120 يوماً ، فصلت العقد وحسبت ووزنت ، جففت السيقان ووزنت وكذلك البذور جمعت وجففت ووزنت عند 120 يوماً. حللت النتائج احصائياً وحسبت بالنسبة للنبات الواحد عند (50 يوم) لم يتأثر تكون العقد معنوياً بمعاملات التسميد. الان ان وزن النبات الجاف استجاب للفسفور والفسفور مع البوتاسيوم. وعند 80 يوم انخفض تكون العقد بمقدار 60% باستعمال النتروجين. الا ان استعمال الفسفور زاد تكون العقد بنسبة بين 34 و 56% كذلك اثر استخدام النتروجين مع البوتاسيوم والفسفور مع البوتاسيوم ايجابياً على تكون العقد وزاد وزن النبات الجاف معنوياً باستخدام الفسفور والفسفور مع النتروجين والنتروجين مع البوتاسيوم. عند 120 يوم خفض النتروجين من وزن العقد ، الا ان وزن النبات الجاف استجاب الى الفسفور والنتروجين مع البوتاسيوم والفسفور مع البوتاسيوم وزاد وزن البذور معنوياً باستخدام الفسفور والفسفور مع البوتاسيوم الا انه لم يلاحظ تأثير مستوى النتروجين على المحصول.

Introduction

Broad bean, Vicia faba, is one of the important legume crops raised in Iraq. The pods are consumed fresh or dry.


 There have been many studies about interactions between fertilizers and legume plants (Hodgson, G.L. 1967, Jamaki, K. and Naka, J. 1972, Sprent and Bradford, 1977). Which showed that ammonium nitrate, urea, ureasulfate, decreased both number of plants and weight of nodules, while (Hamis, 1973, Musleh et al 1976, Aguilera et al 1995). Showed significant responded of various legumes to N application. 

     The aim of this study is to know the interactions between N, P, K fertilizers and nodulation by (natural rhizobia) and the effect on dry weight and yield.  
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P, 25.00 20.50 14.50 3.44 2.51 1.74 27.50 23.91 19.66 19.62 14.25 11.63
N, P, 28.25 28.00 18.25 2.28 2.36 1.73 26.08 29.67 16.55 11.22 21.52 25.43
P, 21.35 37.25 29.00 1.21 4.75 3.41 14.22 26.00 57.39 10.23 27.36 32.59
24.83 28.58 23.91 2.31 3.20 2.29 22.60 26.52 31.30 12.69 21.05 23.55
P, 19.75 18.00 15.50 1.54 1.41 2.25 18.79 15.98 31.54 12.42 12.18 21.08
N, P, 21.25 16.75 25.75 1.52 2.02 1.83 47.13 41.53 26.60 26.72 24.05 18.72
P, 36.75 32.25 16.25 1.77 2.85 2.41 27.44 35.51 38.19 36.87 27.34 21.90
25.91 22.33 18.91 1.61 2.09 2.16 31.12 31.01 32.11 25.34 21.19 20.56
P, 25.00 39.75 16.50 2.02 1.78 1.22 22.70 23.61 17.09 17.94 11.52 15.00
N; P, 36.25 33.50 21.50 2.46 2.01 2.18 68.34 24.00 29.30 27.50 12.903 17.18
P; 33.50 39.25 49.50 1.515 1.59 245 38.07 27.71 33.73 25.18 18.87 26.00
31.58 37.50 29.16 2.00 1.59 1.95 43.03 25.11 25.04 25.54 14.43 19.39
L.S.D. 0.05 level L.S.D. 0.05 level L.S.D. 0.05 level L.S.D. 0.05 level
N=10.08 N=0.718 P=8.22 P=498
P=10.08 NK=14.23, PK=14.23 NK =8.63
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Materials and Methods

Host plant

       Broad bean (Vicia faba) variety Cyprus was used.

       Experiment was conducted in winter season 2006-2007 in Baghdad on silty clay loam soil, PH=7.8, EC=1.8 mm/cm. Vicia faba, variety Cyprus was used in R.C.B.D with four replications. Nitrogen levels were (0, 10, 20) Kg/d, P levels were (0, 15, 25) Kg/d, K levels were (0, 10, 20) Kg/d, and urea (46%N), superphosphate (48%P2O5), potassium sulphate (60%K2O) were used as fertilizers.

       Plots (12) m2 were planted with (5) rows spaced (40)cm apart, fertilizers were applied 50% after 3-4 weeks of planting and 50% after 4-6 weeks. No inoculation was used, samples of (3 plants were uprooted randomly after (50,80,120) days of plating, nodules were counted and
 weighted. Top were dried and weighted, finally seeds were collected after 120 days of planting, dried and weighted.

Data analyzed statistically in analysis of variance method at 5% significantly.

 Results

Number of nodules was not affected  significantly by nitrogen, phosphorus, potassium or combination as showed Table 1.

There was a significant response of nitrogen-phosphorus, potassium treatment. Fresh weight of nodules was not affected by any of the treatment. The dry weights of the plants were significantly affected by phosphorus fertilization. Therefore, 50 days plant dry weight significantly responded to the application of 15 Kg but did not respond further to 25 Kg phosphorus/Donum. Similarly, the dry weight of plants at 50 days was affected by phosphorus and potassium. A significant response occurred with 25 Kg phosphorus 10 Kg potassium/Donum.

At 80 days (Table 2) none of the treatments significantly affected and number of nodules. However, nodule weight showed a highly significantly negative response to the nitrogen application. Nodule weight of the treatments N1, N2 and N3 were 1.553, 0.72 and 0.717 g/plant, respectively.

This would amount to 60% reduction in nodulation. On the other hand, about 34% and 56% increased in nodule weight was observed by the application 15 and 25 Kg P/Donum, respectively. The dry weight of the plants were also affected by phosphorus, about 42 and 40% increase in the dry weight with the application of 15 and 25 Kg P/Donum, respectively. Dry weight of plants showed a significant negative response to nitrogen potassium at the levels N2K3 (10 Kg N + 20 Kg K). A significant positive effect of nitrogen-phosphorus interaction at the levels 10 Kg N + 15 Kg P and a negative response at 10 Kg N + 25 Kg P was apparent. At 120 days (Table 3) no significant effect of fertilizers on nodule number and weight was noticed. Non significant response to nitrogen was observed on the seed yield. However, a significant effect of phosphorus and the interaction of phosphorus and potassium were observed with dry weight of plants. Seed weight was significantly increased 37 and 70% up on the application of 15 and 25 Kg/Donum, respectively. Seed weighted also responded to the application of 10 Kg N + 10 Kg K/Donum and 10 Kg N + 20 Kg K/Donum.
Discussion

In the present investigation, nitrogen had a highly significant depressing effect on fresh weight of broad bean nodules at 80 and 120 days. The reduction in nodulation was about 60% with the application of 10 or 20 Kg N/Donum. Addition of nitrogen + phosphorus or nitrogen + potassium showed a significant increase in dry weight of plants at 80 days. Nitrogen-potassium also significantly increased seed weight (Sangakkara R.H. et al., 1996). (FAGERIA, N.K, BARBOSA FILHO,M.P. & DA COSTA,J,G.C,2001). These findings are similar to these of Hamessa (1973). The response of legumes to potassium was variable. Some investigates reported high response to potassium, others observed on significant effect (Hamessa, 1973). Occasionally, the response to potassium was associated with the application of phosphorus (Mosleh et al., 1976) and nitrogen-phosphorus (Hamessa, 1973).

In the present study potassium done showed no significant effect on any of plant components studies at 50, 80 or 120 days. Fresh weight of nodules was significantly affected by PK and NK at 80 days. Nitrogen-potassium interaction increased plant dry weight at 80 day and seed
 weight at 120 day with regard to phosphorus, in the present study, a highly significant response to phosphorus was obtained with dry weight of plant examined at 50, 80 and 120 days and with dry weight of seeds. This is expected as it is generally agreed that legumes show a high demand of phosphorus (Van Schreven, 1958).

This was dependent on the level of phosphorus applied, soil conditions and the host. In general, the present study indicated that dry weight of plants or seed of broad beans was not significantly increased due to nitrogen alone, but it did when nitrogen was applied with phosphorus or potassium. On the other hand, nitrogen depressed the nodulation of broad bean by naturally occurring R. leguminosarm. Whether this population is highly efficient in nitrogen fixation or not need further investigation
Table 1: Characteristics of broad bean plants (Data are average of 12 plants) as affected by different fertilizer treatments and natural nodulation at 50 days (N1, N2, N3= 0, 10, 20 Kg/Donum, P1, P2, P3= 0, 15, 25 Kg/Donum, K1, K2, K3= 0, 10, 20 Kg/Donum)
	
	Nodule number
	Nodule weight
	Dry weight of plant

	
	K1
	K2
	K3
	K1
	K2
	K3
	K1
	K2
	K3

	N1
	P1
	21.76
	22.50
	25.00
	0.29
	0.82
	0.35
	1.96
	1.55
	2.60

	
	P2
	19.00
	54.00
	35.25
	1.37
	3.27
	0.43
	2.22
	2.91
	1.50

	
	P3
	21.75
	26.25
	39.00
	0.43
	0.64
	0.92
	1.36
	2.98
	3.60

	
	
	20.83
	34.25
	33.08
	0.70
	1.58
	0.56
	1.85
	2.46
	2.59

	N2
	P1
	33.50
	31.75
	18.50
	1.30
	0.41
	0.16
	2.21
	1.75
	2.03

	
	P2
	39.00
	22.75
	30.00
	0.44
	0.33
	0.37
	4.1
	2.26
	3.26

	
	P3
	27.75
	35.00
	36.50
	0.30
	0.52
	0.32
	1.68
	4.53
	2.57

	
	
	33.41
	29.83
	28.33
	0.68
	0.42
	0.28
	2.67
	2.85
	2.63

	N3
	P1
	29.00
	35.00
	27.37
	0.50
	0.26
	0.16
	2.18
	2.08
	1.68

	
	P2
	38.75
	20.25
	38.25
	0.48
	0.22
	0.41
	2.82
	3.07
	3.04

	
	P3
	16.25
	40.25
	40.75
	0.41
	0.47
	0.34
	3.45
	3.30
	2.60

	
	
	28.00
	31.83
	35.45
	0.46
	0.31
	0.30
	3.15
	2.82
	2.44

	L.S.D. 0.05 level N.P.K. = 20.58
	L.S.D. 0.05 level pk = 0.96, p = 7.00


Table 2: Characteristics of broad bean plants (Data are average of 12 plants) as affected by different fertilizer treatments and natural nodulation at 80 days (N1, N2, N3= 0, 10, 20 Kg/Donum, P1, P2, P3= 0, 15, 25 Kg/Donum, K1, K2, K3= 0, 10, 20 Kg/Donum)

	
	Nodule number
	Nodule weight
	Dry weight of plant

	
	K1
	K2
	K3
	K1
	K2
	K3
	K1
	K2
	K3

	N1
	P1
	32.00
	25.25
	29.25
	1.27
	1.15
	1.05
	6.93
	7.11
	6.33

	
	P2
	25.25
	17.75
	13.00
	1.78
	0.84
	1.18
	8.66
	5.83
	7.97

	
	P3
	35.50
	33.75
	27.00
	1.59
	1.93
	1.14
	14.20
	10.70
	8.80

	
	
	30.91
	25.58
	23.08
	1.55
	1.31
	1.12
	9.93
	7.88
	7.63

	N2
	P1
	22.25
	20.75
	17.50
	0.68
	0.70
	0.46
	7.84
	7.45
	5.63

	
	P2
	19.50
	27.25
	26.75
	0.59
	0.75
	0.97
	10.68
	7.32
	9.21

	
	P3
	35.00
	22.50
	13.25
	0.88
	1.42
	0.44
	10.44
	12.94
	5.11

	
	
	25.58
	23.50
	19.16
	0.72
	0.96
	0.63
	9.65
	9.17
	6.65

	N3
	P1
	19.25
	30.25
	37.50
	0.35
	0.72
	1.43
	5.68
	6.65
	8.20

	
	P2
	19.75
	24.00
	21.75
	0.69
	0.72
	0.74
	10.95
	13.26
	13.70

	
	P3
	33.50
	32.25
	25.25
	1.11
	1.19
	0.74
	7.00
	11.44
	10.93

	
	
	24.16
	28.23
	28.16
	0.71
	0.88
	0.97
	7.88
	10.45
	10.94

	L.S.D. 0.05 level P. = 6.00     L.S.D. 0.05 level N = 0.21   L.S.D. 0.05 level P.= 1.64

                                                                             P = 0.21                             NP = 2.84

                                                                          NK = 0.37                             NK= 2.84

                                                                           PK = 0.37


[image: image1.wmf]Table 3: Characteristic of broad bean plants (Data are average of 12 plants) as affected by different fertilizer treatments and natural nodulation at 120 days (N1, N2, N3= 0, 10, 20 Kg/Donum, P1, P2, P3= 0, 15, 25 Kg/Donum, K1,  K2, K3= 0, 10, 20 Kg/Donum)

References
1- Aguilera, D.C. and Recald, M.L. 1995. Effect of plant density and inorganic nitrogen fertilizer on field bean (Vicia faba). J. Agric. Sci. Camb. 125(1): 87-93.
2-FAGERIA, N.K, BARBOSA FILHO,M.P. & DA COSTA,J,G.C,2001” potassium- use efficiency in common bean genotypes”, J. plant nutr.24,1937-1945.

3- Hamissa, M.R. 1973. Fertility studies on some legume crops in Egypt. IAEA, 149-Symposium on use of isotopes for study of fertilizer utilization by legume crop. Viena 8-12 Nov. 1971.

4- Hoss, G.E., Lawn, R.L., Brun, W.A. 1976. Influence of inoculation nitrogen fertilizer and photosynthet source sink manipulation on field grown soybean. In P.S. Nutman Symbiotic nitrogen fixation in plants. Cambridge Univ.
5- Hodgson, G.L. 1967. Physiological and ecological studies on the analysis of plant environment XII A comparison of the effect of seasonal variation in light energy and temperature on the growth of Vicia faba. Annuals of Botany 31: 291-308.

6- Jamaki, K. and Naka, J. 1972. Physiological study of the growthing process of broad bean V. Effect of shading on the growth and chemical8- components in the various. Organ Chemical Bulletin of the Faculty of Agri. Of Kagawa Univ. 23, 157-165.
7- Musleh, K.I. Kareem, A. Rashid, K. and Bishara, M.A. 1976. Study on the effect of N.P.K. of fertilizer rates on the growth and yield of broad bean. Report 1. Central of Fertility and Fertilizer Research.
8- Sangakkara, R.H. Artwing U.A. and Nosbrger. 1996. Growth and symbiotic nitrogen fixation of Vicia faba and Phaseolus vulgaris as affected by fertilizer potassium and temperature. Journal of the Science Food and Agriculture. 70(3): 315-320.
9- Sprent, J.I., Bradford, A.M. 1977. Nitrogen fixation in field beans (Vicia faba) as affected by population density, shading and its relationship with soil moisture. J. Aric. Sci. Camb. 88: 303-310.
10- Van Schwen, D.A. 1958. Some factors affects the uptake of nitrogen by legumes. In E.G. Hallworth. Nitrogen of the legumes. Academic Press, 137-164.
PAGE  
12

_1332662585.unknown

