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ABSTRACT
The present investigation was conducted at the Experimental Farm of Faculty of Agriculture, Fayoum University at Dar El-Ramad, Fayoum Governorate in the 2016/2017 .The aim of this study to investigate the effect of different rates of Nitrogen fertilizer and foliar Zinc on yield and its Components in Wheat.  The experiments were laid-out in a split-split plot arrangement in Randomize Block design with three replications. The plot area was 10.5 m2. The wheat variety used was sedes12
Results in Table (1,5,6 and 8) shows that nitrogen fertilizer had significant effect on plant height, Number of spikelets / spike, Number of grain / spike., Grains weight / spike, Grains weight / plant and Seed index(1000-grain weight) .(g). While results in tables (2, 3, 4 and 7) show that nitrogen fertilizers had non-significant effect on spike length of main stem, number of tillers/ plant,number of spikes/ plant,
Foliar Zinc treatments exhibited significant increase in plant height, Number of spikelets / spike, Number of grain / spike. Grains weight / spike, Grains weight / plant and Seed index  over control treatment except number of tillers /plant ,number of spikes/ plant, spike length /plant and grains weight / spike. Plots treated with 0.3 Zn gave the highest value compared with control treatments.

From previous results it is clear that, using 75 kg nitrogen /fed. + 0.3 Zinc were favorable treatmentsto improve yield and yield components in wheat crop. 
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Introduction

Wheat (TriticumaestivumL.) is one of the most important cereal crops in Egypt. Nowadays, major efforts have been made to minimize the gap between production and consumption. Production of wheat grains in Egypt (9.3 millon /ton) FAO 2016 is not enough to achieve self-sufficiency due to the high consumption rate per capita and high increasing rate in population every year.

Nitrogen is the most limiting nutrient for wheat production that affects the rapid plant growth and significantly increased by increasing improves grain yield. Many researches showed that N application increased grain yield of wheat (Subedi et al., 2007; Gorjanovic and Kraljevic-Balalic, 2008). Asif et al. (2012) concluded that number of fertile tiller per unit area, number of grain per spike (NGS), and harvest index weNre N fertilization levels.

Marino et al. (2009) concluded that increase the N rate increased grain yield, biomass accumulation, number of spike/m2, kernels/m2; decreased 1000 grain weight and in some cases no differences were noticed among fertilized treatments for plant heightand number of spikelets per spike. Iqtidar et al. (2006) reported that increasing the N level from 50 to 200 kg ha-1 significantly increased the plant height, total number of plants/ m2,number of spike m2, spike weight, and grain yield-? Compared to 0 kg N /ha.

Low availability of zinc (Zn) in alkaline and calcareous soils is one of the largest edaphic factors affecting wheat production throughout the globe .Previous studies have reported that about 30 % of the cultivated soils worldwide are Zn deficient, and about 50 % of the soils used for cereal crop production have low Zn availability for plants (Cakmak 2002). Zinc is an important micro-nutrient for the growth and development of plants and human beings (Broadley et al. 2007). Zinc is known to have an important role either as a metal component of enzymes or as a functional, structural or regulatory cofactor of a wide number of enzymes (Hotz and Braun2004). Zinc deficiency arising from inadequate dietary intake is a world nutritional problem in human populations (Cakmak 2008; Kutman et al. 2011).
Therefore, the main target of this investigation is to study the effect of different rates of nitrogen fertilizer and foliar Zinc on yield and its components in wheat

2-MATERIALS AND METHODS

Field experiments were conducted during 2016/2017 season at the Experimental Farm of Faculty of Agriculture, at Dar El-Ramed, Fayoum University, Fayoum. The experiments were laid–out in a split plot Arranged in Randomized Complete Block design with three replicates.

Layout of the treatments:

1 – Nitrogen fertilizer (allocated in the main plots). 

a. 45 kg/fed. (N1).
b. 60 kg/fed. (N2).

c. 75 kg/fed. (N3).

d. 90 kg/fed. (N4)

2 –Zinc fertilizer (allocated in the sub-plots). 

a- Control (Zn0).

b- 0.1 zinc (Zn1).

c- 0.2 zinc (Zn2)

d- 0.3 zinc (Zn3)

Data recorded: 

2- Wheat plants: 

Yield and yield components:

       Wheat yield components were recorded as five plants from each plot were chosen at random to determine some agronomic data including: 

1- Plant height. 

2- Spike length of main stem.

3- Number of tillers/ plant.

4- Number of spikes/ plant.

5- Number of spikelets / spike.

6- Number of grain / spike.

7- Grains weight / spike.

8-Grains weight / plant.

9-Seed index (1000-grain weight).

       At harvest, one meter square in each experimental plot was randomly selected to assess the following measurements:

10- Grain yield.

11- Straw yield.

12- Biological yield, which was estimated as: Grain yield/fed+ straw yield/fed.

13- Harvest index (%) which was estimated as: Grain yield / Biological yield x 100.

Statistical analysis

All the data collected of wheat or associated weeds were statistically analyzed by GenStat according to the procedures outlined by Snedecor and Cochran (1980) and the means were compared at 0.05 level of significance using the L.S.D test.
3- RESULTS AND DISCUSSION
The results obtained from this investigation conducted on wheat during the two successive growing seasons as affected by different rates of nitrogen fertilizer,foliar Zinc and their interactions are presented and discussed under the following headings: 

a - Yield components:

Data collected at harvest on yield components as affected by nitrogen fertilizer, foliar Zincand their interactions are presented in Tables (1 to 8).

Results in Table (1,5,6 and 8) shows that nitrogen fertilizerhad significant effect on plant height, Number of spikelets / spike, Number of grain / spike., Grains weight / spike,Grains weight / plant and Seed index(1000-grain weight) .(g). While results in tables (2, 3, 4 and 7) show that nitrogen fertilizers had non-significant effect on spike length of main stem, number of tillers/ plant,number of spikes/ plant,

Foliar Zinctreatments exhibited significant increase in plant height, Number of spikelets / spike, Number of grain / spike., Grains weight / spike, Grains weight / plant and Seed index (1000-grain weight) .(g) over control treatment except number of tillers /plant ,number of spikes/ plant, spike length /plant and grains weight / spike. Plots treated with 0.3 Zn gave the highest value compared with control treatments. 

All interactions between the experimental factors don't reach the level of significance in both seasons expect spike length of min stem. 

	Nitrogen Fertilizers
	Table (1): plant height (cm.).
	Table (2): Number of tillers/ plant .

	
	Zn (Foliar application)
	Zn (Foliar application)

	
	Zero
	0.1
	0.2
	0.3
	Means
	Zero
	0.1
	0.2
	0.3
	Means

	N1  (45 Kg)
	81.67
	86.00
	87.67
	90.00
	86.33
	2.67
	1.67
	2.33
	2.00
	2.17

	N2   (60 Kg)
	89.33
	95.00
	90.33
	98.00
	93.17
	1.67
	2.67
	1.67
	1.33
	1.83

	N3   (75 Kg)
	94.33
	94.67
	96.00
	99.33
	96.08
	2.00
	2.33
	1.67
	2.00
	2.00

	N4   (90 Kg)
	89.67
	97.00
	99.00
	100.33
	96.50
	2.00
	2.00
	2.33
	3.00
	2.33

	Means
	88.75
	93.17
	93.25
	96.92
	93.02
	2.08
	2.17
	2.00
	2.08
	2.08

	LSD : 5%
	
	

	N
	5.920
	N.S

	Zn
	5.980
	N.S

	N * Zn
	N.S
	N.S


	Nitrogen Fertilizers
	Table (3): Number of spikes/ plant.
	Table (4):Spike length (cm.) of main stem

	
	Zn (Foliar application)
	Zn (Foliar application)

	
	Zero
	0.1
	0.2
	0.3
	Means
	Zero
	0.1
	0.2
	0.3
	Means

	N1  (45 Kg)
	2.67
	1.67
	2.33
	2.00
	2.17
	7.00
	8.33
	9.00
	9.33
	8.42

	N2   (60 Kg)
	1.67
	2.67
	1.67
	1.33
	1.83
	9.00
	10.33
	8.67
	9.67
	9.42

	N3   (75 Kg)
	1.33
	2.33
	1.67
	2.00
	1.83
	11.67
	10.00
	10.67
	9.67
	10.50

	N4   (90 Kg)
	2.00
	2.00
	2.33
	3.00
	2.33
	9.33
	10.00
	10.67
	11.67
	10.42

	Means
	1.92
	2.17
	2.00
	2.08
	2.04
	9.25
	9.67
	9.75
	10.08
	9.69

	LSD : 5%
	
	

	N
	N.S
	N.S

	Zn
	N.S
	N.S

	N * Zn
	N.S
	1.626


	Nitrogen Fertilizers
	Table (5): Number of spikelets / spike.
	Table (6): Number of grain / spike .

	
	Zn (Foliar application)
	Zn (Foliar application)

	
	Zero
	0.1
	0.2
	0.3
	Means
	Zero
	0.1
	0.2
	0.3
	Means

	N1  (45 Kg)
	13.67
	15.33
	16.67
	17.33
	15.75
	45.67
	54.67
	59.33
	64.67
	56.08

	N2   (60 Kg)
	15.00
	17.00
	16.67
	18.33
	16.75
	51.00
	56.67
	64.00
	76.33
	62.00

	N3   (75 Kg)
	13.67
	17.00
	15.67
	19.33
	16.42
	49.67
	57.67
	63.67
	65.00
	59.00

	N4   (90 Kg)
	17.00
	18.33
	17.33
	21.00
	18.42
	56.00
	67.33
	65.33
	85.00
	68.42

	Means
	14.83
	16.92
	16.58
	19.00
	16.83
	50.58
	59.08
	63.08
	72.75
	61.38

	LSD : 5%
	
	

	N
	1.156
	5.174

	Zn
	1.758
	5.808

	N * Zn
	N.S
	N.S

	Nitrogen Fertilizers
	Table (7): weight of grain / spike of wheat
	Table (8): Grains weight / plant of wheat

	
	Zn (Foliar application)
	Zn (Foliar application)

	
	Zero
	0.1
	0.2
	0.3
	Means
	Zero
	0.1
	0.2
	0.3
	Means

	N1  (45 Kg)
	2.433
	2.560
	3.167
	3.467
	2.907
	6.64
	5.47
	6.05
	7.13
	6.32

	N2   (60 Kg)
	3.160
	3.327
	3.427
	4.187
	3.525
	6.85
	7.13
	7.89
	8.63
	7.62

	N3   (75 Kg)
	4.147
	3.333
	3.700
	3.707
	3.722
	6.66
	7.10
	7.94
	10.31
	8.00

	N4   (90 Kg)
	3.047
	3.287
	3.527
	3.447
	3.327
	7.60
	7.49
	8.60
	10.21
	8.47

	Means
	3.197
	3.127
	3.455
	3.702
	3.370
	6.94
	6.80
	7.62
	9.07
	7.61

	LSD : 5%
	
	

	N
	N.S
	1.263

	Zn
	N.S
	0.817

	N * Zn
	N.S
	N.S


C - Yield 

Data collected at harvest on yieldas affected by nitrogen fertilizer, foliar Zincand their interactions are presented in Tables (9 to 13).


Results in Table (11to14) shows that nitrogen fertilizer had significant effect onbiological yield,grainyield. While non-significant effect found in number of spikes/m2, straw yieldand harvest index %.

On the other hand foliar zinc treatments exhibited significant increase in biological yield, straw yield and seed index over control treatment. Plots treated with 0.3 Zn gave the highest value compared with control.  These results are in line with those reported byCakmak, I. (2008)andHotz, C., & Braun, K. H. (2004).
	Nitrogen Fertilizers
	Table (9):  Number of spikes/m2
	Table (10): Biological yield, (Kg/fed.).

	
	Zn (Foliar application)
	Zn (Foliar application)

	
	Zero
	0.1
	0.2
	0.3
	Means
	Zero
	0.1
	0.2
	0.3
	Means

	N1  (45 Kg)
	303.3
	234.7
	271.3
	326.7
	284.0
	4065
	4059
	4963
	5174
	4565

	N2   (60 Kg)
	312.0
	344.0
	326.7
	340.0
	330.7
	5208
	4897
	5131
	5531
	5192

	N3   (75 Kg)
	297.3
	310.0
	342.7
	333.3
	320.8
	4909
	4969
	5581
	6154
	5403

	N4   (90 Kg)
	310.0
	338.7
	346.7
	340.0
	333.8
	5518
	5273
	5637
	6157
	5646

	Means
	305.7
	306.8
	321.8
	335.0
	317.3
	4925
	4800
	5328
	5754
	5202

	LSD : 5%
	
	

	N
	N.S
	572.1

	Zn
	N.S
	361.0

	N * Zn                
	N.S
	N.S


	Nitrogen Fertilizers
	Table (11): Straw yield. (Kg/fed.).
	Table (12): Grain yield. (Kg/fed.).

	
	Zn (Foliar application)
	Zn (Foliar application)

	
	Zero
	0.1
	0.2
	0.3
	Means
	Zero
	0.1
	0.2
	0.3
	Means

	N1  (45 Kg)
	2218.
	2314.
	3110.
	3163.
	2701
	1848.
	1745.
	1853.
	2011.
	1864

	N2   (60 Kg)
	3211.
	2775.
	2947.
	3175.
	3027
	1997.
	2289.
	2185.
	2323.
	2198

	N3   (75 Kg)
	2584.
	2676.
	3252.
	3529.
	3011.
	2325.
	2293.
	2329.
	2625.
	2393.

	N4   (90 Kg)
	3191.
	3135.
	3223.
	3615.
	3291
	2327.
	2138.
	2414.
	2542.
	2355

	Means
	2801.
	2725.
	3133.
	3370
	3007
	2124.
	2116.
	2195.
	2375
	2203

	LSD : 5%
	
	

	N
	N.S
	310.8

	Zn
	245.0
	N.S

	N * Zn
	N.S
	N.S


	Nitrogen Fertilizers
	Table (13): harvest index %
	Table (14): Seed index.(g) of wheat

	
	Zn (Foliar application)
	Zn (Foliar application)

	
	Zero
	0.1
	0.2
	0.3
	Means
	Zero
	0.1
	0.2
	0.3
	Means

	N1  (45 Kg)
	45.4
	42.9
	37.3
	38.9
	41.1
	43.33
	44.00
	44.67
	46.00
	44.50

	N2   (60 Kg)
	38.4
	46.5
	42.6
	42.2
	42.4
	47.33
	48.33
	50.67
	51.00
	49.33

	N3   (75 Kg)
	47.4
	46.0
	41.8
	42.7
	44.5
	47.67
	50.00
	51.00
	51.67
	50.08

	N4   (90 Kg)
	42.4
	40.5
	42.8
	41.4
	41.8
	47.33
	48.33
	51.00
	52.00
	49.67

	Means
	43.4
	44.0
	41.1
	41.3
	42.5
	46.42
	47.67
	49.33
	50.17
	48.40

	LSD : 5%
	
	

	N
	N.S
	3.306

	Zn
	N.S
	1.800

	N * Zn
	5.07
	N.S


5- Conclusions

From previous results it is clear that, using 75 kg nitrogen /fed. + 0.3 Zinc were favorable treatmentsto improve yield and yield components in wheat crop. 
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الملخص العربي
دراسة تأثير أضافة معدلات مختلفة من التسميد الأزوتى والزنك الورقى على المحصول ومكوناته في القمح
أحمد خالد مخيمر 
قسم المحاصيل- كلية الزراعة- جامعة الفيوم 
أقيمت تجربةحقلية  بمحطة التجارب الزراعية بكلية الزراعة – جامعة الفيوم – بمنطقة دار الرماد بمحافظة الفيوم خلال الموسم2016/2017م  وذلك لدراسة تأثير أضافة معدلات مختلفة من التسميد الأزوتى والزنك الورقى على المحصول ومكوناته في القمح. وقد اتبع في تنفيذ التجربة تصميم القطعة المنشقة داخلثلاث مكررات وقد احتوت القطعة الرئيسية علىالسماد النيتروجينى (45 ، 60 ، 75، 90 كجم أزوت /للفدان) والقطعة الشقية على معاملات الزنك الورقى بتركيز (صفر، 0.1، 0.2 ، 0.3للتر).
 من النتائجاتضح فاعلية أضافة معدلات مرتفعة من النيتروجين 75 ، 90كجم /للفدان  مع زنك ورقى بتركيز0.3 للتر الى أحداث فروق معنوية فى طول النبات وطول السنبلة ووزن حبوب السنبلة ووزن حبوب النبات والمحصول البيولوجى ومحصول الحبوب ووزن الالف حبة  مقارنة بالكنترول والمستويات المنخفضة من النيتروجين والزنك . حيث حصل على اعلى محصول للحبوب مع تركيز 75 كجم/ أزوت للفدان مع تركيز 0.3 زنك ورقى (2.39 طن للفان ) اى ما يعادل 16 أردب تقريبا للفدان .
من خلال النتائج السابقة يمكن التوصية بأستخدام معدل 75 كجم أزوت /للفدان مع أضافة الزنك الورقى بتركيز 0.3 للتر.
