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ABSTRACT: A field experiment was conducted at the Experimental Farm of Faculty of Agriculture, Elraheb, Shebin Elkom, Menofia, Egypt during  two successive winter seasons.  to study the effect of mineral and bio-fertilizers on wheat (Triticum aestivum l.var.sakha 69) yield and micronutrients uptake.  Physical and chemical properties of the used soil were determined. 144 plots of  5m2 were used for the experimental treatments (infected with cerialine and uninfected grains; urea and super phosphate were applied, wheat plants were sprayed with cobalt acetate and sodium molybdate as a source of trace elements). The experiment was arranged in split split plot design with three replicates.  At maturity stage, plant samples of each plot were taken. The air dry weights of grain were taken, recorded, and chemically analyzed. Addition of the nitrogen and phosphate fertilizer significantly increased the air and oven dry weights of wheat grain and straw yields at the end of maturity. The relative increases reflect the importance of phosphate fertilization for plant growth. Application of biofertilizer as Cerialine significantly increased the air and oven dry weights of wheat grain. 
Cobalt and  Molybdenum application up to 2 ppm  led to increase the air and oven dry weights of wheat grain and straw yields. Application of Nitrogen, phosphate and biofertilizers increased uptake of trace elements at the end of maturity.

Uptake of trace elements by wheat plants was increased by application of cobalt and Mo as foliar sprays at the end of maturity. 
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INTRODUCTION
Wheat plant (Triticum aestivum L.) is one of the most important cereal crops (family poaceae) in the world. The mass production of wheat in Egypt (8 million ton) is about 50% lower than the Egyptian consumption (14.5 million ton/year) therefore more than six million tons must be imported annually. Most of wheat production in Egypt is coming from the fertile clay soil in the Nile Valley and Delta. The amount needed is greater than that produced. Hence, the efforts now are directed towards increasing wheat productivity to close the large gap between wheat production and consumption by one or more of various manners. Abdel-Ghani and Bakry (2005) found that grain and straw yields increased significantly with increasing N-mineral rates up to 90 kg/fed.  Halvorson et al. (2004) pointed out that grain yield increased with increasing N rate and maximizing at the 84 and 112 kg ha-1 N rates. El-Bana (2000) found that applying 45 kg P2O5/fed. significantly increase wheat grain yield and yield components. Mowad (2005) found that the uptake of N, P, K and yield of wheat plants increased by increasing phosphorus fertilization. El-Shouny et al. (2008) revealed that, application of phosphatic fertilizers to wheat plants significantly increased straw and grain yield, N, P, K and grain crude protein. Faiyad, Riham (2009) found that, application of super phosphate to clay and sandy soils increased dry weights of faba bean and uptake of macro and micro nutrients.  Mowad (2005) found that the uptake of N, P, K and yield of wheat plants increased by increasing phosphorus fertilization. Biofertilizers are products containing living cells of different types of microorganisms, which have an ability to convert nutrionally important elements (N, P . . .) from unavailable to available from through biological process such as N fixation and solubilization of rock phosphate (Narula et al., 2000; Cakmakc et al., 2001 and Vessey, 2003). The combination of biofertilizers with suitable rate of mineral N-fertilizers could help to increase the efficiency of these fertilizers and to reduce the extensive use of mineral-N fertilization (Gadallah et al., 2004). Abdel-Ghani and Bakry (2005) found that Inoculation   in combination with 30 and 60 kg N- mineral fertilizer significantly increased wheat straw and grain yields as compared to addition of some quantity of mineral fertilizer alon, but inoculation with 90 kg N-mineral had insignificant difference. Inoculation also increased the values of N-use efficiency. Alamri and Mostafa (2009) found that growth parameters of wheat at the time of harvesting were greatly increased by the use of N-fertilizer and bacterial inoculation.
WenHua et.al. (2004) found that application of cobalt to wheat plants increased grain yield, dry weights and nutrients uptake. Modi (2002) found that Mo application to wheat plants significantly increased yield, protein content and grain Mo content. Singh et al. (1992) found that application of Mo with B to wheat plants increased B and Mo content and other nutrients in grain and straw yield. 
    Therefore, a field experiment was conducted to study the influence mineral and biofertilizer on wheat grain yield and macronutrients uptake.
MATERIALS AND METHODS

       A field experiment was carried out to study the individual and combined effect of mineral and biofertilizers on wheat (Triticum aestivum l.var.sakha 69) grain yield and macronutrients uptake. This study was carried out at the Experimental Farm of Faculty of Agriculture, Elraheb, Shebin Elkom, Menofia, during the two successive winter seasons. Surface soil   samples (0-20) cm depth was taken, before the performance of the experiment air dried, crushed, passed through 2mm sieve and stored for analysis. Some physical and chemical properties and the content of some macronutrients and trace elements were determined according to international methods described by Cottenie et al. (1982) and Page et al. (1982) The main physical and chemical properties of the experimental soil are demonstrated in Table (1a and b). 
Table (1): Some physical and chemical characteristics of the experimental soil.
A-Physical properties

	Total CaCO3

(%)
	Organic matter (%)
	Particle size distribution (%)
	Texture grade

	1.9
	1.67
	Sand
	Silt
	Clay
	Silty clay loam

	
	
	23.1
	48.2
	28.7
	


       B - Chemical properties
	E.C
. ds/m
	PH(1:2.5)

soil :water suspension
	C.E.C

meq/100

g soil
	Soluble ions (meq./L)
	The content of macro nutrients
	The content of trace elements µgg-1

	
	
	
	Cations 
	Anions
	Total%
	Available(µgg-1)
	Total
	available

	
	
	
	Ca++
	Mg++
	Na+
	K+
	CO3=
	HCO3=
	Cl-
	SO4=
	N
	P
	K
	N
	P
	K
	Co
	Mo
	Co
	Mo

	0.43
	7.7
	34.5
	0.86
	0.66
	2.44
	0.43
	-
	1.46
	1.55
	1.38
	0.12
	0.23
	0.24
	26
	6.95
	489
	19
	11
	0.54
	0.21


µg-1

The experimental design: 

            This study includes 144 plots of 5 m2. The plots were divided into two equal main groups (72 plots for each main group). The plots of the first main group were planted with uninfected wheat grains. Where the other plots (72 plots) were planted with infected wheat grains using cerialine as a biofertilizer. The plots of each main group were divided into four sub group (18 plot for each sub group). The plots of the first sub group left without nitrogen (N) or phosphorus (P) fertilization, the second sub group fertilized by Urea (46%N) at recommended dose of wheat plant (75kgN/fed.), the plots of third main group were fertilized by super phosphate (15%P2O5) at recommended dose of wheat plant (15kg P2O5/fed), and the plots of fourth main group were fertilized by both urea and super phosphate at the previous recommended dose.  The agricultural treatments were performed according to the recommendations of Ministry of Agriculture for this crop. The treatments of phosphorus fertilization were carried out before seed planting. Also, before planting all experimental units were fertilized received K2SO4 as potassium fertilizer (48%K2O) at the recommended dose of wheat (48kg K2O/fed). The plots were planted by wheat seeds at the rate of (60 Kg seeds/fed). The irrigation was repeated every about 15 days depending on climate condition. Nitrogen fertilizer were added at three doses, the first dose (20%) of recommended dose was added with planting, the second dose (40%) of recommended dose was  added after 25 days from planting and the last one was  added after another 15 day from the second one  . After 45 days from planting the plots of sub group were divided into six sub sub group (3plots/sub sub group). The plots of the first and the fourth sub sub group were unsprayed by the studied trace elements. The plots of the second and the third sub sub groups were sprayed by cobalt acetate as a source of cobalt at rate of 1 and 2 mg Co/L using 600 liter /fed, respectively   . The plots of the fifth and sixth sub sub group were sprayed with sodium molybdate as a source of molybdenum (Mo) at the rate of 1and 2 mg Mo /L using 600 liter /fed respectively. The experiment was carried out in three replicates and arranged in split split design system. This study was carried out for two seasons. Other farming processes were carried out along the studied seasons. At maturity stage, plant samples [(0.5×0.5) m2] of each plot were taken. The grains of each sample were separated from straw and weighed. The air dry weights for straw and grain were taken and recorded. Straw and grain of each sample were divided into two parts, the first one was oven dried at 105o to estimate the oven dry weight of grain, and the second part was oven dried at 70o for chemical analysis. Co and Mo were determined in wheat plants according to Cottenie et al. (1982) and Page et al. (1982). The obtained air and oven dry weight of wheat grain were statistically analyzed as described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION:
The air and oven dry weights of wheat grain yield as affected by mineral and biofertilizer: 
Data in tables (2-5) denoted that, at both growth seasons, application of nitrogen fertilizers as urea significantly increased the air and oven dry weights of wheat grain and straw yields. This significant effect was supported by the relative increases in the same Tables, which appeared the high response of wheat plants to the mineral nitrogen fertilizer. This may be due to the role of nitrogen in metabolism within plant tissue. In addition this may be due to a physiological relation of nutrients intake of complementary ions by plant roots (Marschener, 1998) similar results were obtained by Abdel-Ghani and Bakry (2005). 
Effect of phosphate fertilizers as superphosphate (15.5%P2O5) on the air and oven dray weights of wheat grain yield at the end of physiological maturity at the first and second growth seasons  and were illustrated in Tables (2-5). The results 
Table (2): Air dry weights (kg/fed.) of wheat plants straw and grain yields and its relative increase (RI %) as affected by the treatments of N, P, NP, Co, Mo and biofertilizer. 

	Treatments
	Without  biofertilizer
	With biofertilizer

	Macro nutrients
	Trace elements
	Straw
	Grains
	Straw
	Grains

	
	
	Kg/fed
	R.I%
	Kg/fed
	R.I%
	Kg/fed
	R.I%
	Kg/fed
	R.I%

	0
	0
	1990.3
	0
	936.0
	0.0
	2999.1
	50.7
	1415.7
	51.3

	
	Co1
	2064.4
	3.7
	955.5
	2.1
	3125.2
	57.0
	1437.8
	53.6

	
	Co2
	2113.8
	6.2
	962.0
	2.8
	3140.8
	57.8
	1441.7
	54.0

	
	Mo1
	2190.5
	10.1
	975.0
	4.2
	3160.3
	58.8
	1450.8
	55.0

	
	Mo2
	2197.0
	10.4
	985.4
	5.3
	3161.6
	58.9
	1454.7
	55.4

	
	Mean
	2111.2
	6.08
	962.78
	2.88
	3117.4
	56.64
	1440.14
	53.86

	N
	0
	5367.7
	169.7
	2576.6
	175.3
	5733
	188.0
	2711.8
	189.7

	
	Co1
	5604.3
	181.6
	2590.9
	176.8
	5877.3
	195.3
	2715.7
	190.1

	
	Co2
	5631.6
	183.0
	2594.8
	177.2
	5922.8
	197.6
	2724.8
	191.1

	
	Mo1
	5710.9
	186.9
	2620.8
	180.0
	5811
	192.0
	2719.6
	190.6

	
	Mo2
	5824.0
	192.6
	2627.3
	180.7
	5935.8
	198.2
	2724.8
	191.1

	
	 Mean
	5627.7
	182.76
	2602.08
	178
	5855.98
	194.22
	2719.34
	190.52

	P
	0
	3121.3
	56.8
	1497.6
	60.0
	4343.3
	118.2
	2056.6
	119.7

	
	Co1
	3208.4
	61.2
	1508.0
	61.1
	4434.3
	122.8
	2070.9
	121.3

	
	Co2
	3370.9
	69.4
	1517.1
	62.1
	4616.3
	131.9
	2076.1
	121.8

	
	Mo1
	3276.0
	64.6
	1523.6
	62.8
	4530.5
	127.6
	2080
	122.2

	
	Mo2
	3304.6
	66.0
	1530.1
	63.5
	4706
	136.4
	2155.4
	130.3

	
	Mean 
	3256.24
	63.6
	1515.28
	61.9
	4526.08
	127.38
	2087.8
	123.06

	NP
	0
	6598.8
	231.5
	3105.7
	231.8
	6817.2
	242.5
	3238.3
	246.0

	
	Co1
	6750.9
	239.2
	3114.8
	232.8
	6957.6
	249.6
	3245.7
	246.8

	
	Co2
	6828.9
	243.1
	3127.8
	234.2
	7096.7
	256.6
	3257.8
	248.1

	
	Mo1
	6869.2
	245.1
	3139.5
	235.4
	7065.5
	255.0
	3264.3
	248.8

	
	Mo2
	6884.8
	245.9
	3153.8
	236.9
	7126.6
	258.1
	3274.7
	249.9

	
	 Mean
	6786.52
	240.96
	3128.32
	234.22
	7012.72
	252.36
	3256.16
	247.92

	LSD 5% Macro
	42.94
	3.53
	34.032
	9.99

	LSD 5% Micro
	48.01
	3.95
	38.048
	11.17

	LSD 5% bio. straw
	5.33

	LSD 5% bio. grain
	10.25

	inter.
	sig


A) First growth season

Table (3): Air dry weights (kg/fed.) of wheat plants straw and grain yields and its relative increase (RI %) as affected by the treatments of N, P, NP, Co, Mo and biofertilizer. 

B) Second growth season

	Treatments


	Without  biofertilizer
	With biofertilizer

	Macro nutrients
	Trace elements
	Straw
	Grains
	Straw
	Grains

	
	
	Kg/fed
	R.I%
	Kg/fed
	R.I%
	Kg/fed
	R.I%
	Kg/fed
	R.I%

	0
	0
	2138.5
	0.0
	972.4
	0.0
	3114.8
	45.7
	1435.1
	47.6

	
	Co1
	2250.3
	5.2
	981.5
	0.9
	3264.3
	52.6
	1444.3
	48.5

	
	Co2
	2255.5
	5.5
	986.7
	1.5
	3277.3
	53.3
	1445.6
	48.7

	
	Mo1
	2330.9
	9.0
	989.3
	1.7
	3318.9
	55.2
	1457.3
	49.9

	
	Mo2
	2341.3
	9.5
	994.5
	2.3
	3333.2
	55.9
	1463.3
	50.5

	
	Mean
	2263.3
	5.84
	984.88
	1.28
	3261.7
	52.54
	1449.12
	49.04

	N
	0
	5618.6
	162.7
	2592.2
	166.6
	5876
	174.8
	2730
	180.7

	
	Co1
	5894.2
	175.6
	2613
	168.7
	5994.3
	180.3
	2732.6
	181.0

	
	Co2
	5920.2
	176.8
	2616.9
	169.1
	6022.9
	181.6
	2736.5
	181.4

	
	Mo1
	5804.5
	171.4
	2615.6
	169.0
	5930.6
	177.3
	2739.1
	181.7

	
	Mo2
	5929.3
	177.3
	2618.2
	169.3
	5999.5
	180.5
	2749.5
	182.8

	
	Mean
	5833.36
	172.76
	2611.18
	168.54
	5964.66
	178.9
	2737.54
	181.52

	P
	0
	3342.3
	56.3
	1510.6
	55.3
	4772.3
	123.2
	2081.3
	114.0

	
	Co1
	3370.9
	57.6
	1524.9
	56.8
	4795.7
	124.3
	2087.8
	114.7

	
	Co2
	3511.3
	64.2
	1531.4
	57.5
	5128.5
	139.8
	2095.6
	115.5

	
	Mo1
	3494.4
	63.4
	1521
	56.4
	4806.1
	124.7
	2089.1
	114.8

	
	Mo2
	3499.6
	63.6
	1534
	57.8
	4824.3
	125.6
	2091.2
	115.1

	
	Mean
	3443.7
	61.02
	1524.38
	56.76
	4865.38
	127.52
	2089
	114.82

	NP
	0
	6685.9
	212.6
	3133
	222.2
	6856.2
	220.6
	3252.6
	234.5

	
	Co1
	6839.3
	219.8
	3140.8
	223.0
	6974.5
	226.1
	3266.9
	236.0

	
	Co2
	6906.9
	223.0
	3147.3
	223.7
	7385.3
	245.3
	3270.8
	236.4

	
	Mo1
	7195.5
	236.5
	3149.9
	223.9
	7398.3
	246.0
	3269.5
	236.2

	
	Mo2
	7203.3
	236.8
	3156.4
	224.6
	7400.9
	246.1
	3272.1
	236.5

	
	Mean
	6966.18
	225.74
	3145.48
	223.48
	7203.04
	236.82
	3266.38
	235.92

	LSD 5% Macro
	59.88
	77.79
	2.5
	25.42

	LSD 5% Micro
	66.94
	2.799
	86.98
	10.12

	LSD 5% bio. straw
	8.69

	LSD 5% bio. grain
	10.33

	inter.
	sig


Table (4): Oven dry weights (kg/fed.) of wheat plants straw and grain yields and its relative increase (RI %) as affected by the treatments of N, P, NP, Co, Mo and biofertilizer.

A) First growth season
	Treatments


	Without  biofertilizer
	With biofertilizer

	Macro

nutrients
	Trace

elements
	Straw
	Grains
	Straw
	Grains

	
	
	Kg/fed
	R.I%
	Kg/fed
	R.I%
	Kg/fed
	R.I%
	Kg/fed
	R.I%

	0
	0
	1809.6
	0.0
	863.2
	0.0
	2714.4
	50.0
	1320.8
	53.0

	
	Co1
	1872
	3.4
	884.0
	2.4
	2818.4
	55.7
	1341.6
	55.4

	
	Co2
	1913.6
	5.7
	894.4
	3.6
	2849.6
	57.5
	1351.2
	56.5

	
	Mo1
	1986.4
	9.8
	894.4
	3.6
	2870.4
	59.1
	1352.0
	56.6

	
	Mo2
	1996.8
	10.3
	915.2
	6.0
	2878.6
	58.6
	1358.3
	57.4

	
	Mean
	1915.68
	5.84
	890.24
	3.12
	2826.28
	56.18
	1344.78
	55.78

	N
	0
	4888.0
	170.1
	2381.6
	175.9
	5220.8
	188.5
	2501.1
	189.7

	
	Co1
	5085.6
	181.0
	2392.0
	177.1
	5304.0
	193.1
	2506.4
	190.4

	
	Co2
	5096.0
	181.6
	2412.8
	179.5
	5335.2
	194.8
	2516.8
	191.6

	
	Mo1
	5179.2
	186.2
	2423.6
	180.8
	5231.2
	189.1
	2516.8
	191.6

	
	Mo2
	5252.0
	190.2
	2433.6
	181.9
	5451.2
	201.2
	2519.9
	191.9

	
	Mean
	5100.16
	181.82
	2408.72
	179.04
	5308.48
	193.34
	2512.2
	191.04

	P
	0
	2828.8
	56.3
	1372.8
	59.0
	3910.4
	116.1
	1851.2
	114.5

	
	Co1
	2922.4
	61.5
	1380.4
	59.9
	3962.4
	119.0
	1872.0
	116.9

	
	Co2
	3078.4
	70.1
	1383.2
	60.2
	4024.8
	122.4
	1903.2
	120.5

	
	Mo1
	2964.0
	63.8
	1393.6
	61.4
	4149.6
	129.3
	1913.6
	121.7

	
	Mo2
	2995.2
	65.5
	1404.0
	62.7
	4357.6
	140.8
	1986.4
	130.1

	
	Mean
	2957.76
	63.44
	1386.8
	60.64
	4080.96
	125.52
	1905.28
	120.74

	NP
	0
	5969.6
	229.9
	2860.0
	231.3
	6229.6
	244.3
	2974.4
	244.6

	
	Co1
	6104.8
	237.4
	2870.4
	232.5
	6344.0
	250.6
	2984.8
	245.8

	
	Co2
	6240.0
	244.8
	2880.8
	233.7
	6458.4
	256.9
	2995.2
	247.0

	
	Mo1
	6240.0
	244.8
	2901.6
	236.1
	6396.0
	253.4
	2995.2
	247.0

	
	Mo2
	6281.6
	247.1
	2912.0
	237.3
	6427.2
	255.2
	3016.0
	249.4

	
	Mean
	6167.2
	240.8
	2884.96
	234.18
	6371.04
	252.08
	2993.12
	246.76

	LSD 5% Macro
	31.97
	4.60
	54.63
	20.64

	LSD 5% Micro
	34.77
	5.14
	61.08
	23.08

	LSD 5% bio. straw
	80.51

	LSD 5% bio. grain
	36.77

	inter.
	sig


Table (5): Oven dry weights (kg/fed.) of wheat plants straw and grain yields and its relative increase (RI %) as affected by the treatments of N, P, NP, Co, Mo and biofertilizer.

B) Second growth season

	Treatments
	Without  biofertilizer
	With biofertilizer

	Macro

nutrients
	Trace elements
	Straw
	Grains
	Straw
	Grains

	
	
	Kg/fed
	R.I%
	Kg/fed
	R.I%
	Kg/fed
	R.I%
	Kg/fed
	R.I%

	0
	0
	1944.8
	0.0
	894.4
	0.0
	2818.4
	44.9
	1330.4
	48.7

	
	Co1
	2038.4
	4.8
	904.8
	1.2
	2943.2
	51.3
	1341.6
	50.0

	
	Co2
	2048.8
	5.3
	913.6
	2.1
	2974.4
	52.9
	1349.6
	50.9

	
	Mo1
	2121.6
	9.1
	915.2
	2.3
	3016.0
	55.1
	1351.6
	51.1

	
	Mo2
	2131.1
	9.6
	920.6
	2.9
	3026.4
	55.6
	1362.4
	52.3

	
	Mean
	2056.94
	5.76
	909.72
	1.7
	2955.68
	51.96
	1347.12
	50.6

	N
	0
	5116.8
	163.1
	2392.0
	167.4
	5356.0
	175.4
	2506.4
	180.2

	
	Co1
	5324.8
	173.8
	2412.8
	169.8
	5408.0
	178.1
	2527.2
	182.6

	
	Co2
	5387.2
	177.0
	2433.6
	172.1
	5428.8
	179.1
	2537.6
	183.7

	
	Mo1
	5262.4
	170.6
	2423.2
	170.9
	5335.2
	174.3
	2537.6
	183.7

	
	Mo2
	5345.6
	174.9
	2439.8
	172.8
	5340.1
	174.6
	2548.0
	184.9

	
	Mean
	5287.36
	171.88
	2420.28
	170.6
	5373.62
	176.3
	2531.36
	183.02

	P
	0
	3026.4
	55.6
	1383.2
	54.7
	4284.8
	120.3
	1892.8
	111.6

	
	Co1
	3068.0
	57.8
	1393.6
	55.8
	4347.2
	123.5
	1913.6
	114.0

	
	Co2
	3203.2
	64.7
	1404.0
	57.0
	4680.0
	140.6
	1924.0
	115.1

	
	Mo1
	3161.6
	62.6
	1383.2
	54.7
	4399.2
	126.2
	1915.2
	114.1

	
	Mo2
	3172.0
	63.1
	1402.1
	56.8
	4461.6
	129.4
	1924.0
	115.1

	
	Mean
	3126.24
	60.76
	1393.22
	55.8
	4434.56
	128
	1913.92
	113.98

	NP
	0
	6052.8
	211.2
	2880.8
	222.1
	6375.2
	227.8
	2995.2
	234.9

	
	Co1
	6188.0
	218.2
	2891.2
	223.3
	6250.4
	221.4
	3005.6
	236.0

	
	Co2
	6312.8
	224.6
	2901.6
	224.4
	6718.4
	245.5
	3016.0
	237.2

	
	Mo1
	6541.6
	236.4
	2912.0
	225.6
	6739.2
	246.5
	3016.2
	237.2

	
	Mo2
	6572.8
	238.0
	2917.3
	226.2
	6745.6
	246.9
	3021.4
	237.8

	
	Mean
	6333.6
	225.68
	2900.58
	224.32
	6565.76
	237.62
	3010.88
	236.62

	LSD 5% Macro
	56.67
	5.71
	73.56
	4.83

	LSD 5% Micro
	63.36
	6.38
	82.24
	4.735

	LSD 5% bio. straw
	2.105

	LSD 5% bio. grain
	2.052

	inter.
	sig


showed that generally, application of the phosphate fertilizer significantly increased the air and oven dray weights of wheat grain and straw yield at the two seasons with compared to the control. The relative increases in the same Tables reflect the importance role of phosphate fertilizers on plant growth. The positive response of this growth may be due to the role of phosphorus in metabolism of the plant, increasing roots growth and proliferation, subsequently, nutrients uptake and a higher grain yield. This effect of ordinary super phosphate may be also, due acidic effect of this fertilizer on soil pH, which increases nutrients availability and its uptake by plants. The relative increases in the same Tables considerably appear the higher response of wheat to the P mineral fertilizer. El-Shouny et al. (2008) and Faiyad, Riham (2009) obtained similar results.
The obtained data in Tables (2-5) revealed that, application of bio-fertilizers as cerialine significantly enhanced the air and oven dry weights of wheat straw and grain yields at the two seasons. This data reflect the importance of bio-fertilizers on augmenting plant growth, subsequently, increasing the air and oven dray weights of wheat straw and grain yields. All observations emphasize the beneficial effect of bio-fertilizers to plant growth by keeping plant nutrients in available form as a result of increasing microbial activities in soil. Whereas, the inoculation by bio-fertilizers heightened the values of available nitrogen, phosphorus and other nutrients in soil. This increment may be ascribed to the ability of organisms to fix nitrogen in rhizosphere, which is reflected on increasing available nitrogen in inoculated soils. At  the same time, it helps in solubilizing the insoluble phosphates and makes it available to plant. Karlidag et al. (2007) and El-Howeity (2008) suggested that plant growth promoting rhizobactria stimulate plant growth by facilitating the uptake of mineral and micronutrients by the plant for a better growth and productivity.

Data in tables (2, 3) revealed that, the introduced cobalt as foliar spray significantly increased the air and oven dry weights of wheat straw and grain yields in both seasons. This may be due to the physiological role of cobalt within plant tissue. The essentiality of cobalt for both blue green algae and microorganisms in fixing N is now well established, cobalt is essential for higher plants, although there are some evidence of a favorable effect of cobalt on plant growth. Cobalt has also been recognized as component of a precursor of vitamin B12. Cobalt affects the ability of plants to fix N from air. Cobalt is chelated at the center of prophyrin structure termed the cobamide coenzyme which is effective in N2 fixation (Mckenzie, 1989). Applications of cobalt as foliar spray reflect the beneficial effect of Co on wheat plants production as it is reported by Gupta (1993). 

Generally, the data in Tables (2-5) showed that, application of Mo as foliar spray significantly increased air and oven dry weights of wheat straw and grain yields at the two seasons. With respect to the different levels of Mo (0, 1 and 2 ppm), data showed that increasing the level of Mo up to 2ppm significantly augmented the air and oven dry weights of wheat straw and grain yields. Similar results were obtained by (Faiyad, 1995).
Trace elements uptake of wheat plants as affected by mineral and biofertilizer application: 
Cobalt uptake:

These data indicated that Co uptake by wheat grains was lower than of straw in both seasons. Also, the same tables showed that Co uptake and its relative increases in the first growth season was lower than that of the second one. This may be due to the effect of studied treatments on plant uptake, enzymes activities and enhanced biological processes. These results are in agreement with those obtained by (Nahed 2010) and (Magda et al., 2010). 

Table (6): Cobalt uptake (g/fed.) of wheat plants and its relative increase (R.I %) as affected by application of, N, P, NP, Co, Mo and biofertilizers. 

A) First growth season

	Treatments
	Without  biofertilizer
	With biofertilizer

	Macro nutrients
	Trace

elements
	Straw
	Grains
	Straw
	Grains

	
	
	g/fed
	R.I%
	g/fed
	R.I%
	g/fed
	R.I%
	g/fed
	R.I%

	0
	0
	2.60
	0.00
	1.60
	0.00
	4.4
	69.2
	2.60
	62.5

	
	Co1
	3.00
	15.40
	2.00
	25.00
	5.4
	107.7
	3.00
	87.5

	
	Co2
	4.00
	53.80
	2.40
	50.00
	6
	130.8
	3.10
	93.8

	
	Mo1
	3.00
	15.40
	1.90
	18.80
	5.4
	107.7
	2.90
	81.3

	
	Mo2
	3.20
	23.10
	2.00
	25.00
	5.4
	107.7
	3.10
	93.8

	
	Mean
	3.16
	21.54
	1.98
	23.76
	5.32
	104.62
	2.94
	83.78

	N
	0
	8.80
	238.50
	5.50
	243.80
	10.1
	288.5
	6.30
	293.8

	
	Co1
	11.30
	334.60
	6.10
	281.30
	11.8
	353.8
	6.90
	331.3

	
	Co2
	12.30
	373.10
	6.50
	306.30
	12.3
	373.1
	7.10
	343.8

	
	Mo1
	9.80
	276.90
	5.70
	256.30
	11.9
	357.7
	6.60
	312.5

	
	Mo2
	10.60
	307.70
	5.90
	268.80
	11.6
	346.2
	6.70
	318.8

	
	Mean
	10.56
	306.16
	5.94
	271.30
	11.54
	343.86
	6.72
	320.04

	P
	0
	5.00
	92.30
	3.20
	100.00
	7.5
	188.5
	4.10
	156.3

	
	Co1
	6.20
	138.50
	3.40
	112.50
	8.4
	223.1
	4.60
	187.5

	
	Co2
	7.20
	176.90
	3.50
	118.80
	9.3
	257.7
	4.50
	181.3

	
	Mo1
	5.30
	103.80
	3.10
	93.80
	8.5
	226.9
	4.30
	168.8

	
	Mo2
	6.00
	130.80
	3.20
	100.00
	9.2
	253.8
	4.80
	200

	
	Mean
	5.94
	128.46
	3.28
	105.02
	8.58
	230
	4.46
	178.78

	NP
	0
	11.30
	334.60
	7.00
	337.50
	12.5
	380.8
	7.80
	387.5

	
	Co1
	14.10
	442.30
	7.70
	381.30
	16.6
	538.5
	8.60
	437.5

	
	Co2
	15.20
	484.60
	7.90
	393.80
	18.2
	600
	8.70
	443.8

	
	Mo1
	12.60
	384.60
	7.30
	356.30
	16.1
	519.2
	8.10
	406.3

	
	Mo2
	13.90
	434.60
	7.50
	368.80
	16.6
	538.5
	8.40
	425

	
	Mean
	13.42
	416.14
	7.48
	367.54
	16
	515.4
	8.32
	420.02

	LSD 5% Macro
	0.7637
	0.2174
	0.8336
	0.2083

	LSD 5% Micro
	3.4163ns
	1.8498ns
	3.3948ns
	1.7667ns

	LSD 5% bio.  straw
	1.4922

	LSD 5% bio. grain
	0.777

	inter.
	sig


Table (7): cobalt uptake (g/fed.) of wheat plants and its relative increase (R.I %) as affected by application of, N, P, NP, Co, Mo and biofertilizer. 

B) Second growth season

	Treatments
	Without  biofertilizer
	With biofertilizer

	Macro nutrients
	Trace

elements
	Straw
	Grains
	Straw
	Grains

	
	
	g/fed
	R.I%
	g/fed
	R.I%
	g/fed
	R.I%
	g/fed
	R.I%

	0
	0
	2.70
	0.00
	1.90
	0.00
	4.80
	77.80
	2.70
	42.10

	
	Co1
	3.30
	22.20
	2.00
	5.30
	5.60
	107.40
	2.90
	52.60

	
	Co2
	4.50
	66.70
	2.40
	26.30
	5.70
	111.10
	3.10
	63.20

	
	Mo1
	3.20
	18.50
	2.00
	5.30
	5.50
	103.70
	2.90
	52.60

	
	Mo2
	3.40
	25.90
	2.10
	10.50
	5.70
	111.10
	3.00
	57.90

	
	Mean
	3.42
	26.66
	2.08
	9.48
	5.46
	102.22
	2.92
	53.68

	N
	0
	7.90
	192.60
	5.50
	189.50
	10.80
	300.00
	5.80
	205.30

	
	Co1
	11.70
	333.30
	5.80
	205.30
	12.00
	344.40
	6.30
	231.60

	
	Co2
	13.00
	381.50
	6.10
	221.10
	12.40
	359.30
	6.50
	242.10

	
	Mo1
	10.60
	292.60
	5.60
	194.70
	11.70
	333.30
	5.90
	210.50

	
	Mo2
	11.30
	318.50
	5.80
	205.30
	11.90
	340.70
	6.10
	221.10

	
	Mean
	10.90
	303.70
	5.76
	203.18
	11.76
	335.54
	6.12
	222.12

	P
	0
	5.40
	100.00
	3.20
	68.40
	9.90
	266.70
	4.40
	131.60

	
	Co1
	6.50
	140.70
	3.40
	78.90
	10.50
	288.90
	4.60
	142.10

	
	Co2
	7.10
	163.00
	3.50
	84.20
	12.20
	351.90
	4.80
	152.60

	
	Mo1
	5.80
	114.80
	3.20
	68.40
	9.60
	255.60
	4.50
	136.80

	
	Mo2
	6.00
	122.20
	3.30
	73.70
	9.90
	266.70
	4.60
	142.10

	
	Mean
	6.16
	128.14
	3.32
	74.72
	10.42
	285.96
	4.58
	141.04

	NP
	0
	13.60
	403.70
	7.20
	278.90
	15.00
	455.60
	7.80
	310.50

	
	Co1
	15.20
	463.00
	7.80
	310.50
	15.70
	481.50
	8.40
	342.10

	
	Co2
	15.90
	488.90
	8.20
	331.60
	17.60
	551.90
	9.10
	378.90

	
	Mo1
	14.90
	451.90
	7.40
	289.50
	16.10
	496.30
	8.20
	331.60

	
	Mo2
	15.60
	477.80
	7.50
	294.70
	16.30
	503.70
	8.30
	336.80

	
	Mean
	15.04
	457.06
	7.62
	301.04
	16.14
	497.80
	8.36
	339.98

	LSD 5% Macro
	0.7774
	0.1831
	0.5396
	0.2094

	LSD 5% Micro
	3.8289ns
	1.8369ns
	3.2713ns
	1.7176ns

	LSD 5% bio.  straw
	1.5442

	LSD 5% bio. grain
	0.7629

	inter.
	sig


Data of  Co uptake by wheat straw and grains showed that all treatments of mineral fertilizers resulted in an increase of Co uptake. These findings were supported by the calculated values of (RI %) of Co uptake of these treatments. Data in Tables (6, 7) showed that application of N fertilizer promoted Co uptake by wheat straw and grains by about three fold in comparison with plants received no fertilizers. This may be ascribed to the enhancing effect of N fertilizer on increasing vegetative growth and nutrients absorption subsequently Co uptake by wheat plants. In this respect (Nadia gad, 2006) obtained similar results.

Concerning the effect of P fertilization on Co uptake by wheat straw and grains, data in tables (6, 7) indicated that P application significantly increased Co uptake by wheat plants. This may be attributed to the role of phosphorus in all metabolic processes. Also, addition of phosphorus fertilizers increases available phosphorus in soil which reflect on root growth and proliferation which led to an increase of root surface and mass, subsequently more nutrient absorption and uptake by wheat plants (Mowad, 2005) and (Riham,2009) obtained similar results. Application of cobalt and molybdenum increased Co uptake wheat straw and grains in both season wherever, the superiority of second dose was appeared. This enhancing effect may be attributed to the role of these elements in enhancing plant enzymes activities which reflect on plant growth, nutrient absorption and subsequently nutrients uptake Modi (2002), Nadia gad (2006) and Hala kandil (2007) obtained similar results.

 Regarding to the effect of biofertilization on Co uptake by wheat straw and grains, data in Tables (6, 7) illustrated that biofertilization significantly increased Co uptake by wheat straw and grains. This promoting effect may be ascribed to the role of biofertilization in keeping plant nutrients in available form because of increasing microbial activity in soil. Whereas inoculation with biofertilization heightened the values of N, P and other nutrients in soil and /or to produce some biologically active substances e.g. IAA gibberellin and cytokinins would help in increasing the root biomass and indirectly absorption of nutrients from surrounding environment (Awad, 1998). Moreover, Kotb, (2005) reported that Azotobacter and Azospirillium strains produced adequate amounts of IAA and cytokinins, which increase the surface area per unit root length and responsible for root hair branching and eventually increase the uptake of nutrients. Hala kandil (2007) and Abdalla et al. (2009) pointed out similar results.  
Molybdenum uptake:

Data of Mo uptake by wheat straw and grains showed that all treatments of mineral fertilizers resulted in an increase of Mo uptake. These findings were supported by the calculated values of (RI %) of Mo uptake of these treatments. Data in Tables (8, 9) showed that application of N fertilizer stimulated Mo uptake by wheat straw and grains by about four fold in comparison with plants received no fertilizers. This may be ascribed to the enhancing effect of N fertilizer on increasing vegetative growth and nutrients absorption subsequently Mo uptake by wheat plants. In this respect (Nadia gad, 2006) obtained similar results.

Concerning the effect of P fertilization on Mo uptake by wheat straw and grains, data in tables (8, 9) indicated that P application significantly increased Mo uptake by wheat plants. This may be attributed to the role of phosphorus in all metabolic processes. Also, addition of phosphorus fertilizers increases available phosphorus in soil which reflect on root growth and proliferation which led to an increase of root surface and mass, subsequently more nutrient absorption and uptake by wheat plants (Mowad, 2005) and (Riham,2009) obtained similar results. Application of cobalt and molybdenum increased Mo uptake wheat straw 

Table (8): Molybdenum uptake (g/fed.) of wheat plants and its relative increase (R.I %) as affected by application of, N, P, NP, Co, Mo and biofertilizers. 

A) First growth season

	Treatments
	Without  biofertilizer
	With biofertilizer

	Macro nutrients
	Trace

elements
	Straw
	Grains
	Straw
	Grains

	
	
	g/fed
	R.I%
	g/fed
	R.I%
	g/fed
	R.I%
	g/fed
	R.I%

	0
	0
	1.05
	0.00
	0.60
	0.00
	1.63
	55.20
	0.95
	58.30

	
	Co1
	1.24
	18.10
	0.63
	5.00
	1.92
	82.90
	0.99
	65.00

	
	Co2
	1.38
	31.40
	0.67
	11.70
	2.08
	98.10
	1.04
	73.30

	
	Mo1
	1.69
	61.00
	0.86
	43.30
	2.53
	141.00
	1.35
	125.00

	
	Mo2
	2.04
	94.30
	0.95
	58.30
	3.14
	199.00
	1.56
	160.00

	
	Mean
	1.48
	40.96
	0.74
	23.66
	2.26
	115.24
	1.18
	96.32

	N
	0
	2.98
	183.80
	1.74
	190.00
	3.60
	242.90
	1.95
	225.00

	
	Co1
	3.41
	224.80
	1.79
	198.30
	3.77
	259.00
	2.01
	235.00

	
	Co2
	3.87
	268.60
	1.88
	213.30
	4.27
	306.70
	2.14
	256.70

	
	Mo1
	4.71
	348.60
	2.42
	303.30
	5.12
	387.60
	2.82
	370.00

	
	Mo2
	5.83
	455.20
	2.75
	358.30
	5.96
	467.60
	3.18
	430.00

	
	Mean
	4.16
	296.20
	2.12
	252.64
	4.54
	332.76
	2.42
	303.34

	P
	0
	1.67
	59.00
	0.97
	61.70
	2.54
	141.90
	1.37
	128.30

	
	Co1
	1.81
	72.40
	1.02
	70.00
	2.65
	152.40
	1.44
	140.00

	
	Co2
	2.03
	93.30
	1.04
	73.30
	2.82
	168.60
	1.52
	153.30

	
	Mo1
	2.40
	128.60
	1.17
	95.00
	3.49
	232.40
	1.68
	180.00

	
	Mo2
	2.70
	157.10
	1.39
	131.70
	4.18
	298.10
	2.11
	251.70

	
	Mean
	2.12
	102.08
	1.12
	86.34
	3.14
	198.68
	1.62
	170.66

	NP
	0
	4.30
	309.50
	2.15
	258.30
	4.55
	333.30
	2.50
	316.70

	
	Co1
	4.76
	353.30
	2.38
	296.70
	5.08
	383.80
	2.60
	333.30

	
	Co2
	5.05
	381.00
	2.74
	356.70
	5.36
	410.50
	2.76
	360.00

	
	Mo1
	6.93
	560.00
	3.63
	505.00
	7.74
	637.10
	4.10
	583.30

	
	Mo2
	8.42
	701.90
	4.14
	590.00
	9.32
	787.60
	4.70
	683.30

	
	Mean
	5.89
	461.14
	3.01
	401.34
	6.41
	510.46
	3.33
	455.32

	LSD 5% Macro
	0.7274
	0.3335
	0.8254
	0.4096

	LSD 5% Micro
	1.5469
	0.7867
	1.412
	0.7378

	LSD 5% bio.  straw
	0.717 ns

	LSD 5% bio. grain
	0.3593

	inter.
	sig


Table (9): Molybdenum uptake (g/fed.) of wheat plants and its relative increase (R.I %) as affected by application of, N, P, NP, Co, Mo and biofertilizer. 

B) Second growth season

	Treatments
	Without  biofertilizer
	With biofertilizer

	Macro nutrients
	Trace

elements
	Straw
	Grains
	Straw
	Grains

	
	
	g/fed
	R.I%
	g/fed
	R.I%
	g/fed
	R.I%
	g/fed
	R.I%

	0
	0
	1.09
	0
	0.64
	0
	1.78
	149.8
	1.01
	57.8

	
	Co1
	1.37
	25.7
	0.66
	3.1
	2.12
	178.4
	1.09
	70.3

	
	Co2
	1.6
	46.8
	0.72
	12.5
	2.41
	202.8
	1.2
	87.5

	
	Mo1
	1.8
	65.1
	0.97
	51.6
	2.77
	233.1
	1.64
	156.3

	
	Mo2
	2.37
	117.4
	1.05
	64.1
	3.63
	305.5
	1.76
	175

	
	Mean
	1.646
	51
	0.808
	26.26
	2.542
	213.92
	1.34
	109.38

	N
	0
	3.22
	195.4
	1.72
	168.8
	3.64
	306.4
	2.01
	214.1

	
	Co1
	3.57
	227.5
	1.86
	190.6
	3.89
	327.4
	2.12
	231.3

	
	Co2
	4.2
	285.3
	1.97
	207.8
	4.51
	379.6
	2.33
	264.1

	
	Mo1
	5.32
	388.1
	2.79
	335.9
	5.92
	498.3
	3.02
	371.9

	
	Mo2
	6.25
	473.4
	2.93
	357.8
	6.51
	547.9
	3.39
	429.7

	
	Mean
	4.512
	313.94
	2.254
	252.18
	4.894
	411.92
	2.574
	302.22

	P
	0
	1.88
	72.5
	0.95
	48.4
	2.74
	230.6
	1.4
	118.8

	
	Co1
	1.96
	79.8
	1.05
	64.1
	2.91
	244.9
	1.55
	142.2

	
	Co2
	2.27
	108.3
	1.08
	68.8
	3.7
	311.4
	1.64
	156.3

	
	Mo1
	2.56
	134.9
	1.27
	98.4
	3.65
	307.2
	1.97
	207.8

	
	Mo2
	3.49
	220.2
	1.64
	156.3
	5.31
	446.9
	2.35
	267.2

	
	Mean
	2.432
	123.14
	1.198
	87.2
	3.662
	308.2
	1.782
	178.46

	NP
	0
	4.54
	316.5
	2.3
	259.4
	5.04
	424.2
	2.52
	293.8

	
	Co1
	5.01
	359.6
	2.43
	279.7
	5.38
	452.8
	2.74
	328.1

	
	Co2
	5.37
	392.7
	2.73
	326.6
	6.11
	514.3
	2.87
	348.4

	
	Mo1
	7.52
	589.9
	3.7
	478.1
	8.29
	697.8
	4.1
	540.6

	
	Mo2
	9.2
	744
	4.23
	560.9
	10.32
	868.6
	4.89
	664.1

	
	Mean
	6.328
	480.54
	3.078
	380.94
	7.028
	591.54
	3.424
	435

	LSD 5% Macro
	0.9649
	0.4377
	0.9649
	0.4377

	LSD 5% Micro
	1.6293
	0.7888
	1.498
	0.7114

	LSD 5% bio.  straw
	0.7719

	LSD 5% bio. grain
	0.3636

	inter.
	sig


and grains in both season wherever, the superiority of second dose was appeared. This enhancing effect may be attributed to the role of these elements in enhancing plant enzymes activities which reflect on plant growth, nutrient absorption and subsequently nutrients uptake Modi (2002) and Hala kandil (2007) obtained similar results. 
Regarding to the effect of biofertilization on Mo uptake by wheat straw and grains, data in tables (8, 9) illustrated that biofertilization significantly increased Mo uptake by wheat straw and grains. This promoting effect may be ascribed to the role of biofertilization in keeping plant nutrients in available form because of increasing microbial activity in soil; whereas inoculation with biofertilization heightened the values of N, P and other nutrients in soil and /or to produce some biologically active substances e.g. IAA gibberellin and cytokinins would help in increasing the root biomass and indirectly absorption of nutrients from surrounding environment (Awad, 1998). Moreover, Kotb, (2005) reported that Azotobacter and Azospirillium strains produced adequate amounts of IAA and cytokinins, which increase the surface area per unit root length and responsible for root hair branching and eventually increase the uptake of nutrients. Abdalla et al. (2009) pointed out similar results.
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تأثير التسميد المعدنى والحيوي على محصول الحبوب لنبات القمح  ومحتواها من العناصر الغذائية الصغري
محمد حمادة شلبى, محمد نجيب فياض , أحمد محمد البعلاوى

قسم علوم الاراضى - كلية الزراعة - جامعة المنوفية - شبين الكوم – مصر

__________________________________________________________

أجريت تجربة حقلية بمزرعة أبحاث كلية الزراعة بالراهب شبين الكوم المنوفية خلال موسمى لدراسة أثر التسميد المعدنى مع إستخدام نوع من  الأسمدة الحيوية (السيريالين) على محصول الحبوب لنبات القمح وامتصاصه لبعض العناصرالصغري وتم إجراء التحليلات الطبيعية والكيميائية للتربة ثم قسمت إلى 144 قطعة تجريبية مساحة كل منها 5م2 لإجراء المعاملات عليها ( زراعة حبوب معاملة بالمركب الحيوي السيريالين,حبوب غير معاملة, وكذلك معاملات إستخدمت فيها اليوريا والسوبر فوسفات, ومعاملات تم فيها رش نباتات القمح عند عمر 45يوم بخلات الكوبلت وموليبدات الأمونيوم كمصدر للعناصر النادرة. 
وفيما يلى ملخص لأهم النتائج المتحصل عليها:

1. كان لإضافة الأسمدة النيتروجينية دورا إيجابيا ومعنويا فى زيادة نمو نبات القمح وكذلك محصول الحبوب.

2. أدت إضافة الأسمد الفوسفاتية إلى زيادة محصول الحبوب (الجاف هوائى والجاف تماما ) وتعكس نسب الزيادات النسبية أهمية الأسمدة الفوسفاتية لنمو نباتات القمح.

3. كان للتسميد الحيوي دورا فعالا وإيجابيا فى زيادة محصول الحبوب لنبات القمح سواء كان جاف هوائى أو جاف تماما وأظهرت الأرض استجابة  كبيرة للتسميد الحيوي مقارنة بالنباتات التى لم يتم معاملتها بهذا النوع من التسميد.

4. إضافة الكوبلت رشا على نباتات القمح أدى إلى زيادة معنوية فى كل من  محصول الحبوب لنبات القمح سواء كان جافا هوائيا أو جافا تماما وبزيادة مستوى الكوبلت حتى 2 جزء فى المليون أعطى نتائج أفضل.

5. كان للتسميد الورقى بعنصر الموليبدنم على نبات القمح دورا فعالا وإيجابيا فى زيادة الوزن الجاف هوائى والجاف تماما لمحصول الحبوب وبزيادة مستوى الموليبدنم رشا على النبات أعطى أفضل النتائج.

6. أدى التسميد النيتروجينى على صورة يوريا إلى زيادة الممتص من العناصر تحت الدراسة.

7. زاد الممتص من العناصر الصغري (كوبلت مولبدنم) بإضافة التسميد الفوسفاتى على صورة سوبر فوسفات.

8. أدى إضافة التسميد الحيوى إلى زيادة الممتص من  العناصرالصغري بواسطة حبوب القمح.

9. أدى إضافة الكوبلت كتسميد ورقى لنبات القمح إلى زيادة الكمية الممتصة العناصر الصغري بواسطة حبوب القمح.

10. أدى إضافة الموليبدنم كتسميد ورقى على نبات القمح إلى زيادة الممتص من العناصر الصغري وبزيادة مستوى الإضافة أعطى نتائج أفضل.
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