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Effect of Long term P Fertilization on Wheat Yield of Loess Plateau

LI Hut cheng', HAO Ming de?, HE Xiao yan®, SHI Pef’
(1. Agronomy College, Northwestern Agriculture and Forestry University, Yangling 712100, China;
2. Ingtiture of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water
Resources, Yangling 712100, China)

Abstract: Based on the long- term fertilization experiment of Loess Plateau, the effect of long-term P fertilization on
winter wheat yield was sudied under certain amount of N fertilier{ 90 kg/ ha) . The results showed that the yield of wheat
with P fertilization is still increased obviously in the field with long-term P fertilization. The wheat yield increased by
1 393.75- 2 121.00 kg/ ha and 48.41% — 73.67% higher compared to the control treament. The wheat yield reached
the highest value 5 000 kg/ ha in the P treatment of 39.6 kg/ ha, which was nsist with the value of P fertilization when
the spike number was highest. The relationship between yield and the amount of P fertilizer application fit the regression
equation Y= — 0. 866 7X*+ 82.641X + 3 008. 4(R’= 0.92) well, P fertilizer mainly influenced the yield of wheat by
changing spike number per ha, however, its impact on both of grains per spike and 1 000 grains yield was not obvious.
The P fertilization can also promoted the absorption and utilization of N, P,K in wheat, and improved fertilizer efficiency
and fertilizer use efficiency. Too little P fertilizer can not meet the demand of crops and the wheat yield was low, the wheat
yield will not contiue to raise with the increasing of amount of P fertilizer when excessive amount of P fertilizer was used,
on the contrary, certain decrese happened.
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1.1 .
1984 1393.75~ 2 121. 00 kg/ hm’, 48.41% ~
: 73.67% ; 39.6 kg/hm” 5 000. 00
, ke/ hm?, :
578. 5 mm, 9.1C, 171 d, i
10.5 g/ ke, 0. 57 g/ kg, ,
37.0 mg/ ke, 0.659 g/ kg, 3. 0 mg/ kg, Y= - 0.866 7X°*+
129. 3 mg/ kg, , 82.641X + 3 008.4(R’= 0. 92) ,
60 m : ( 47.68 kg/hm’
+ ) \ (7- 9 497838 kg/ hn’, ,
) (10 - 6 )
, 578. 5 mm , )
10% , 10% , :
\ 10% )
'*) 2005 524.6 mm, - -
)/
1.2 , 39. 6 kg/ hm’
\ 90 42. 2%
ke/ hm’ 5 , o
), 19.8,39.6, 59. 4, 9.2 kg/ hm’ 22.2
1
Tab. 1 Effect of P fertilizer application on grain yield o winter wheat
0. 05 ! % 0. 05
/(kg/ hn?)  /(kg/hm?) /( kg/ hm?) Ratio increasing  /(kg/hm®)  Ratio increasing /%
Treaments Yield Significent level  lcreasing yield yield Biomass yield Contribution rate
0 2 879. 00 d - - 9402 75 d -
19. 8 4 537. 75 b 1 65875 57.62 12 982 25 a 36.55
39.6 5 000. 00 a 2 121. 00 73. 67 12 982 25 a 42.42
59. 4 4 522. 50 b 1 643. 50 57.09 12 414 00 b 36.34
79.2 427275 c 1393.75 48.41 11 192 75 c 32.62
2.2 \ 39.6 kg/ hm’

1kg N P 23.57 kel kg,
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59. 4 kg/ hm
2 , 39. 6 kg/ hm’
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Tab.2 EFEffidency of P fertilizers on winter wheat 618. 64 /hm’, :
/ ( kgl kg) / ( kg/ kg) 2
/ (kg/ hm?) Efficiency of Efficiency of ’ 19.8 ke/ hm
Treatments N fertilization P fertilization 27
19. 8 18. 43 83.78 .
39. 6 23. 57 53.56 ’
59. 4 18. 26 27. 67 5
79.2 15. 49 17. 60 , ,
2.3 s
3
Tab.3 Effect of P fertilizer application on yied composition of winter wheat
0. 05 / 0. 05 /g 0. 05
/ (kg/ hm?) /( / hm?) Significent Grains per Significent 1 000 grains Significent
Treatments Spike No. per hm? level spike level yield level
0 441 89 b 23.23 ab 45. 72 a
19. 8 551 94 ab 27.33 a 44. 59 a
39.6 618 64 a 24. 63 ab 44.78 a
59. 4 436 89 b 22.07 b 45. 40 a
79.2 581 96 ab 21.27 b 45. 63 a
2.4
:
4
Tab.4 Effects of P fertilizer on the nutrition absorption of wheat
/(kg/hm®) N /(kg/hm®) P / (kg/ hm®) K
/ (kg/ hm?)
Treatments Grain Straw Total Grain Straw Total Grain Straw Total
0 52. 80 30. 14 82 94 7. 31 269 10 00 9.27 65. 89 75. 16
19. 8 80. 50 43.91 124. 41 11. 30 3.63 14 93 14. 07 79. 55 93. 61
39.6 78. 65 27. 38 106. 03 12. 30 2.49 14 79 15. 25 79. 10 94. 35
59. 4 62. 59 22. 10 84. 69 13. 07 2. 54 15 61 14. 65 75. 68 90. 33
79.2 67. 89 24. 29 92. 18 14. 14 3.06 17 20 14. 19 70. 45 84. 63
2.5 :
, 1. 75~ 41.47 24. 90%
kg/hm’, 1. %4% ~ 9.09% , 15.81%
46. 08% , 19.8 kg/ hm’ , ,

46.08% ; ,
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Tab.5 Apparent efficiency of P fertilization per year of wheat

/ (kg/ hm®) / ( kg/ hm?) / % Increased / (kg/ hm?) / % Tncreased / (kg/ hm®)
Treatments Increased N uptake efficiency of N Increased P uptake efficiency of P Increased K uptake
0 _ - _ - _
19.8 41. 47 46. 08 4.93 24. 90 1845
39.6 23.09 25. 65 4.79 12. 10 19. 19
59. 4 .75 1. 94 561 9.45 15.17
79.2 9. 24 10. 27 7.20 9. 09 9.47
2.6 ,
19. 8 kg/ hm* .
2
: 39. 6 kg/hm
. 19.8 kg/ hm*
, , 19.8~ 39. 6 kg/ hm”,
71. 61% , 7.95%,
81.20%, 8 07%,
16.04% , 3.71%, ,
) ; (1 . . [M].
) ,1991: 74— 99.
39.6  59.4kg/hm’ 2] ) .
J]. , 1998, 1: 48— 49.
74.18% , 83.72% ; [3] L1l i , o
[J]. , 1998, 5:239— 242.
’ [4] ; ) .
[J].
,2007,35(7): 160- 163.
¢ (51 T
Tab.6 Effect o P fertilization treatment on N, P, K [J1.
,20006, 3: 45— 47.
harvest index of wheat % [6] , . [1].
/(kg/ hm?) N P K ,2003, 6: 35— 36.
Trea ments 7 ] 2003, 10(1): 82— 84
0 63. 66 73 12 1233 5 L] - 2003, 10(1): 82— 84.
19.8 64. 70 75. 68 15. 03 | | ’ [1]. , 2004, 30
39.6 74. 18 83. 16 16. 16 (11): 1108- 1112.
59. 4 73. 91 83.72 16.22 [9] ; R
. 2 . 2. 22 1 :
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