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EFFECT OF DIFFERENT LEVELS OFADDED PHOSPHORUS ON THE RESPONSE OF TWO 

WHEAT VARITIES( Triticum aestivum L.) TO FOLIRAR APPLICATION OF IRON AND ZINC 

DURING VEGTATIVE GROWTH IN AGYPSIFEROUS SOIL 

 

A.T.Al.Maeni M. J. Farha   

Soil.Sci.Dept.,College of Agric.Univ.of Tikrit,Iraq 
Abstract 

      The study aims to investigate the effect of different levels of phosphate fertilizer on the 

response of wheat( Triticum aestivum L.) to foliar application of iron and zinc in gypsiferous soil . 

A field experiment was conducted during the season 2009-2010 to grow wheat. The experiment 

was designed as afactorial experiment with split-split  block design with three replications. 

Phosphorus levels was the main plot and wheat varieties was subplot and finally the  treatments of 

iron and zinc were sub –subplot . phosphate fertilizer was applied  at four levels 0, 86, 172 ,258 

(kg P.ha-1)  as triple   superphosphate(21%p)before planting Wheat varieties( IPA 99) and (Abu-  

Gharib-3) were used in this experiments. Iron was added at three levels 0,50,100 (mg Fe . L-1 ) as 

ferrous sulphate while zinc was added 0,25,50( mg Zn .L-1  ) as zinc sulphate and their 

compinations were nine treatmens as follows: 

,Fe0Zn1,Fe0Zn2,Fe1Zn0,Fe1Zn1,Fe1Zn2,Fe2Zn0,Fe2Zn1,Fe2Zn2. Zn0 Fe0     Iron and Zinc were 

applied as foliar application at Tillering and booting stages of plant growth.Results induicated that  

application of phosphate Iron and zinc fertilizers significantly increased dry weight and uptake 

phosphorus, iron and zinc  .High level of Phosphate fertilizer decreased the dry weight and 

Phosphorus iron and zinc uptake . Abu-Grhaib-3 Varitey was more susceptible to application of 

iron and zinc at P0 level than IPA99 varitey. IPA99 variety was superior in dry weight yield and 

iron and zinc uptake compared with Abu-Ghraib variety. Treatment of Fe1Zn1-P2 of IPA99 gave 

the highest uptake of iron 194.90mg. plant-1 while the treatment Fe2 Zn0-P2 of Abu-Gharib-3 

variety gave 190.61 mg-plant-1. Treatmrnt Fe0Zn2-P2 of IPA99 gave the the highest value of zinc 

76.79mg. plant-1 , while at Abo-Gharib-3 treatmentofFe0Zn1-P1 gave 61.77 mg,plant-1.            .                                                                                                                                                                 
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1

A*      B*C* 

 P0 P1 P2 P3 C* B* 

Fe0Zn0 1.23 2.91 2.97 2.28 2.36 FG  

 

 

 

 

 

2.53 A 

Fe0Zn1 1.502.953.132.632.55 C

Fe0Zn22.03 2.82 3.10 2.952.73 D 

Fe1Zn0 1.47 2.67 2.98 2.77 2.47 CDE 

Fe1Zn11.823.103.43 3.102.86 A 

Fe1Zn21.34 2.79 3.17 2.81 2.53 CD

Fe2Zn0 1.56 2.86 2.942.76 2.52 CD

Fe2Zn1 1.682.64 3.07 2.78 2.54 C 

Fe2Zn2 1.12 2.53 3.05 2.40 2.23  HI

A*B 1.51E 2.81C 3.09A 2.72C  

Fe0Zn01.62 2.51 2.81i1.67 2.15 I 

 

 

 

 

2.38B 

Fe0Zn1 1.953.40 3.221.73 2.57 C 

Fe0Zn2 2.12 2.81 2.98 1.832.44 DEF

Fe1Zn0 1.74 2.62 2.95 1.68 2.25 H 

Fe1Zn1 2.022.65 2.85 2.152.42 EF 

Fe1Zn2 1.73 2.992.781.992.38 EFG

Fe2Zn0 1.91 2.80 3.13 1.68 2.38 EFG 

Fe2Zn1 2.24 2.88 2.98 2.12 2.56  C 

Fe2Zn2 1.45 2.692.96 2.062.29 GH 

A*B  1.87D2.82C2.96B1.88D 

A*  1.69 D 2.813 B 3.03 A 2.30 C 

A*C Fe0Zn0 Fe0Zn1Fe0Zn2Fe1Zn0Fe1Zn1Fe1Zn2Fe2Zn0Fe2Zn1Fe2Zn2

P01.451.76 2.071.61 1.92 1.541.72 1.96 1.191.69 

    D 

P12.713.18 2.82 2.65 2.88 2.892.83 2.76 2.61 2.81 

 B 

P2 2.89 3.173.042.97 3.14 2.98 3.04 3.03 3.00 3.03 

A 

P3 1.97 2.18 2.39 2.22 2.63 2.40 2.22 2.45 2.23 2.30 

C 

2.25   E 2.56  B 2.58AB 2.36  D 2.64  A 2.45  C 2.45  C 2.55  B 2.23  E 

C* Zn0Zn1Zn2

Fe0 2.25 2.56 2.58 2.47 B 

Fe1 2.36 2.64 2.45 2.48 A 

Fe2 2.45 2.50 2.262.42 B 

2.36  C 2.58A2.43B 
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4.51 B 

Fe0Zn1 2.23 6.27 7.19 4.90 5.14  B 

Fe0Zn2 2.12 4.51 6.05 5.18 4.46  EF 
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A*CFe0Zn0Fe0Zn1Fe0Zn2Fe1Zn0Fe1Zn1Fe1Zn2Fe2Zn0Fe2Zn1Fe2Zn2
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1

A*C Fe0Zn0Fe0Zn1Fe0Zn2Fe1Zn0Fe1Zn1Fe1Zn2Fe2Zn0Fe2Zn1Fe2Zn2

P045.73 55.72 62.60 97.60 114.53 88.88 114.79 125.67 72.93 86.49  D 

P181.02 97.10 73.71 151.13 163.20 151.53 181.41 169.51 155.38 135.99B 

P2 79.9 91.05 77.19 157.08 171.39 150.99 185.67 179.18 169.67 140.24A 

P3 49.77 62.46 158.10 111.71 134.85 115.46 129.48 139.07 116.73 101.96C 

64.11    

E 

76.58   

D 

67.90   

E 

129.38 

C 

145.99   

B 

126.72 

C 

152.84 

A 

153.36 

A 

128.68 

C 

 

C* Zn0Zn1Zn2

Fe0 64.11 76.58 67.90 69.53  C 

Fe1 129.38 145.99 126.72 134.03 B 

Fe2 152.84 153.36 128.68 144.957 A 

115.45B 125.31  A 107.76  C  

A*B* C*

P0

Zn1125.31

Fe2

144.96
1

Fe0Zn0

P0P1P2P3C* B* 

Fe0Zn0 39.88 86.91 81.37 57.56 66.43 L  

 

 

 

 

121.75A 

Fe0Zn1 49.20 91.70 93.14 81.42 87.87 J 

Fe0Zn262.95 73.98 81.87 74.60 73.35  K 

Fe1Zn0 90.86 158.26 158.42 139.22 136.69  E 

Fe1Zn1110.88 180.58 194.90 163.72 162.52 A 

Fe1Zn280.09 151.27 166.05 140.80 134.55  EF 

Fe2Zn0 102.52 186.58 180.73 162.12 157.99 AB 

Fe2Zn1 110.83 165.08 184.10 159.54 154.89 BC 

Fe2Zn2 58.16 153.14 176.91 133.62 130.46 FG 

A*B   78.37 E 138.61 B 146.39A 123.62C  

Fe0Zn0 51.59 75.13 78.483  41.98 61.80L  

 

 

 

 

110.06B 

Fe0Zn1 62.23 102.50 88.95 43.51 74.30JK 

Fe0Zn2 62.25 73.43 72.51 41.61 62.45 L 

Fe1Zn0 104.34 144.00 155.75 84.20 122.07  HI 

Fe1Zn1 118.18 145.82 147.87 104.98 129.46  FG 

Fe1Zn2 97.68 151.79 135.92 90.13 118.88 I 

Fe2Zn0 127.06 176.24 190.61 96.83 147.69 D 

Fe2Zn1 140.52 173.93 174.26 118.61 151.83  CD 

Fe2Zn2 87.70 157.61 162.43 99.84 126.90 GH 

A*B  94.61D 133.39 B 134.09 B 80.30 E   

A* 86.49D 135.99 B 140.24A 101.96C 
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1

A* B* C*

A*C Fe0Zn0Fe0Zn1Fe0Zn2Fe1Zn0Fe1Zn1Fe1Zn2Fe2Zn0Fe2Zn1Fe2Zn2

P0 22.55 40.86 61.16 23.94 41.76 37.32 23.04 40.88 26.24 35.31C 

P137.02 60.38 66.26 35.91 54.92 61.42 36.67 52.86 55.19 51.18A 

P2 36.27 53.45 66.55 37.05 53.03 55.59 36.10 52.77 61.42 50.25B 

P3 21.85 33.39 48.51 24.96 41.77 43.49 22.94 39.96 41.15 35.33C 

29.42  

E 

47.02 

CD 

60.62  

A 

30.47  

E 

47.87 

BC 

49.46  

B 

29.69   

E 

46.62 

CD 

45.99  

D 

 

C* Zn0Zn1Zn2

Fe0 29.42 47.02 60.62 45.69B 

Fe1 30.47 47.87 49.46 49.46 

Fe2 29.69 46.62 45.99 40.76A 

29.86 C 47.17 B 52.02  A  

P0P1P2P3C*  B* 

Fe0Zn0 18.00 38.70 36.38 24.45 29.58  J  

 

 

 

 

46.292 A 

Fe0Zn1 32.98 58.99 55.72 40.19 46.97 EF 

Fe0Zn263.25 76.70 76.79 64.69 70.36 A 

Fe1Zn0 23.30 38.18 38.12 32.65 33.06  I 

Fe1Zn141.70 61.62 61.04 52.05 54.10 B 

Fe1Zn233.18 61.55 61.65 52.27 52.16  BC 

Fe2Zn0 21.99 39.64 38.20 29.87 32.42  I 

Fe2Zn1 37.38 51.57 56.45 49.58 48.75 DE 

Fe2Zn2 22.51 58.75 68.34 47.30 49.23 DE 

A*B   32.79E 53.70A 54.74A 43.67C  

Fe0Zn0 26.29 35.33 36.16 19.24 29.26 JK  

 

 

 

 

39.740 B 

Fe0Zn1 48.74 61.77 51.17 26.58 47.07 EF 

Fe0Zn2 59.07 55.82 56.31 32.32 50.88CD 

Fe1Zn0 24.58 33.65 35.98 17.26 27.87 JK 

Fe1Zn1 41.82 48.22 45.02 31.49 41.64 H 

Fe1Zn2 41.47 61.28 49.52 34.71 46.75EF 

Fe2Zn0 24.08 33.70 34.01 16.02 26.95  K 

Fe2Zn1 44.38 54.16 49.09 30.33 44.49 FG 

Fe2Zn2 29.97 51.62 54.49 34.99 42.77 GH 

A*B  37.82D 48.40B 45.75BC 26.99F  

A* 35.31 C 51.18 B 50.25 B 35.33  C   
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