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Effects of fertilizer N, P on wheat yield and nutrients
uptake characters in dryland of Loess Plateau

WANG Xu-gang', HAO Ming-de’, LI Jian-min', ZHANG Chun—=ia’

(1 College of Resources and Enwironmental Sciences, Northwestern A & F University Y angling.S haanxi 712100, China;
2 Institute of Soil and Water Conserv ation, Chinese Academy o Sciences and Ministry of W ater Resources,Yangling, Shaanxi 712100, China)

Abstract: Based on a long-term experiment of applying N and P fertilizer for 18 years, effects of long—
term fertilization on wheat yield and N and P uptake were studied. Result showed that, fertilizer N
increased wheat yield clearly, the yield increased by 198. 42% and 122. 14% with 90 kg/hmzand 180 kg/
hm’respectively, but the yield showed no significant increase with P fertilizer applied only. N and P applied
together could increase the yield from 267. 84% to 472. 88%. Under the conditions, N content of wheat
stem was of significant relationship with N applied amount, and no prominence relationship with P applied
amount; P conent of wheat stem and N or P content of wheat seed were not significant affected by fertilizer
N or P applied. The N Harvest Index increased with N applied amount growing until 125. 25 kg/hmz, when
P applied was 26. 30 kg/hm2 amount, it could reach 61.22%; P Harvest Index could reach 64.75% when P
and N applied amount were 131.76 kg/hmzand 63. 59 kg/hm2 respectively.

Key words: dryland wheat; mitrogen application combined with phosphorus; wheat yield; N and P

uptake character
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1 200 m, 548.4 mm( 1984 2002
> , ) 9.1 171 d,
20. 69% , ,
0.01%"'™ , , 1984
NO3 N ) 10.5 o/ kg,
, , NO3 N 7 0.77 ¢/ kg, 37.0 mg/ kg,
2.2 mg/kg, 123.9 mg/kg
N N 9% 1.2
42% , N 9% 66%, 134,
N 29%  40% '* , ; ,
(i 1.3
L2l ) ’ 3 B 9
[1345] | ( 1) 3
1] 22.2m’
225 kg/ hm’, 9 . 6
) 19 (2002
Ll 2003 ), 2
1
[ 18-20] Table | Experimentation disposal and feritilization
N/ P/
N0 [10,21] T reatment (kg - hm™?) (kg - hm~?2)
: 1(CK) 0 0
, 2 0 39.3
3 0 78.6
’ 4 90 0
5 90 39.3
6 90 78.6
1 7 180 0
1.1 [6,22] 8 180 39.3
9 180 78.6
2 2002
Table 2 Basic nutrient characters of soil in 2002
/ / / / / /
(g-ks ") (g-kg™ ! (mg - kg™ ) (g -kg™ (mg - kg™ 1) (mg - ke 1)
Treatment 0. M. Total N Available N Total P Available P Available K
1 7.504 0.73 37.094 0. 67 7.151 176. 205
2 7.278 0.75 35.533 0.92 41.724 171. 685
3 7.421 0.73 40. 282 1.12 61.378 171. 685
4 7. 888 0.88 43.840 0. 66 6. 429 175. 450
5 8.252 0.85 46. 046 0.77 24. 082 140. 060
6 8.138 0.83 48.590 1.07 46.939 129.515
7 8. 143 0.87 44.774 0. 66 5.204 119.725
8 8. 662 0.85 47. 640 0. 89 21.531 116.715
9 8.472 0.81 52.116 1.05 47. 449 135.955
1. 4 1] 1.5
, H2S04-H20> () /(kg - kg ' -hm %) = ( ()



), (P< 0.05),
() /(kg =hm %)= () ;
> + () = : .
() ! %= ( () = (838.0kg/hm”) 219.2 kg/hm”
)/ () = * () : :
> ) <100% :
SAS Microsoft Excel ,
2 ,
, 39. 3 kg/hm®>  78. 6
2.1 kg/hm’
3, , (P> 0.05)
3

Table 3 Effects of fertilizer on yield of wheat

/ / ! % / / /
(kg - hm™?) (kg - hm~?) Ratio of (kg -kg='-hm ?) (kg-kg '-hm ? (kg - hm™?)
T reatment Yield of Increasing increasing Fertilizer N Fertilizer P Interaction of
grain yield yield efficiency efficien cy fertilize N and P
1 838.0 ¢
2 681.8 ¢ -219.2 - 18.64 - 2.44
3 681.8 ¢ -219.2 - 18.64 -1.22
4 2500.8 ¢ 1 662.8 198. 42 18. 48
5 3082.5b 2244.5 267. 84 22.58 5.41 368. 95
6 3181.0b 2343.0 279. 60 23.12 3.33 418.20
7 1861.5d 1023.5 122. 14 5.69
8 4730.5a 3892.5 460. 90 14. 09 34.51 1512.6
9 4 800.8 a 3 962.75 472. 88 14.28 17.70 1547.6
(P> 0.05), (P< 0.05)

Note: Means with the same letter are not significantly difference (P> 0. 05), different letter are significant difference ( P< 0. 05). The

follow ing table is same-

(
2.2 1.4 /kg 0.4 /kg)
> (Y) (1 7kg),
(X1) (X2) : , 172.7 kg/hm?,
Y= 95. 778+ 30. 200X 1+ 14. 759X 2— 0. 889X + 64.7 kg/hm’
0. 701X 1X2— 0.722X3 2.3
, 0.1
55.668 kg/ hm’ 4
y1=30.200- 1.778X1+ 0.701X2 (1)  (P< 0.05),
y2=14.759 - 1.444X2+ 0.701X1 (2 ,
yr ooy 0, Y Xi,Xo
XXz , Xi= 4 ,
194.9 kg/hm*, X = 76. 1 kg/hm®, , \
(4 800. 8
kg/hmz) ,

yroy2 )
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Table 4 Effects of fertilizer application on contents of N P and absorbing amount of N P of wheat
/ / ) B} 1%
- (foﬁ“'eﬁf;;)N c( & leigl _o[l)l’ Absorbing am :L(llr‘ngo ihfr:n il_i)zer N Absorbing am:)(ml:gt’ . fht:lrtizlzzer p Har e
" Grain  Stalk  Grain  Stalk Grain Stalk Gross Grain Stalk Gross N P
1 19.2d 5.8¢ef 3.6e 0.9 a 16.08 g 30.46 ¢ 46.54 3.03f 4.54 f 7.57 {g 52.79 40.03
2 19.5d 5.6f 4.0 ¢ 0.7¢ 13.28¢g 20.06 h 33.34 ¢ 2.72 f 29¢g 5.71h 39.83 47.64
3 18.5¢ 6.0e 4.5 a 0.9 a 12.62¢g 22.34 h 34.96 g 3.09f 3.33 fg 6. 42 gh 36.08 48.13
4 25.6b 5.8ef 3.1g 0.7¢ 63.94d 45. 087 109.03de 7.85d 6. 72 de 14.57 d 58.64 53.88
5 2.9¢ 7.6d 3.9d 0.7¢ 70.57 ¢ 49. 65 d 120.21 ¢ 11.78 ¢ 7.40 cd 19. 18 ¢ 58.70 61.42
6 18.5¢ 8.6¢ 3.9¢d 0.8b 60.50 e 53.88 ¢ 114.38 d 12.50 ¢ 8. 03¢ 20.53 ¢ 52.89 60.89
7 26.1a 8.9c¢ 2.9h 0.7¢ 48.62f 39.79 e 88.41 e 5.40 e 5.9 e 11.33 e 54.99 47.66
8 25.3b 9.2b 3.5¢ 0.7¢ 119.69a 69. 4 b 189.32 a 16.51 b 10. 38 b 26.89 b 63.22 61.40
9 19.2d 9.8a 4.1b 0.8b 91.95b 79.71 a 171.65 b 19.73 a 11.88 a 31.6l a 53.57 62.43
2.4 \
2.4.1 b ERR BARKENIA 4 , ,
: , (Y1)
, (X1) (X2)
, ) Yi=49.89+ 0.19X1 - 0.075X2 - 0. 000 8Xi+
46. 54 kg/ hm’ 109. 03 kg/ hm®, 0.001 1X 1X 2= 0.001 6X 3 (3)
(88. 41 kg/hm’); , 125. 25
7.57kg/hm®>  14.57 kg/hm’>  kg/hm’
11.33 kg/hm* , , ’
( ) ; 125. 25
) l<g/hm2 )
, , , 26.30 kg/hm”
39.3 kg/hm’ 78.6 kg/hm?, 61.22%,
1.62
0.71 kg/hmz, s (Y2) (X)
, 39.3 (X2) ,
ke/hm’  78.6 kg/hm’ . Y= 40.40+ 0.215X1 - 0.321X2 - 0.000 9X i+
0.000 5X 1X >— 0.003X3 (4)
4 ; 49 .
(P< 0.01),
. (P< 0.05),
131.76  63.59 kg/hm” , 64
2.4.2 xR G5F R B OBOR AR 40 9 ®R 75%
( y ) 3
4 , 1)
39.3 kg/hm’  78.6 kg/hm’ ;
24.55% 'V31.65%) 194:6°776. 1 Kg/Hm"s
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