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Abstract: [Objective] The experiment was carried out to study the effects of different fertilizer appli-
cations on the N, P and K uptakes and fertilizer use efficiency on winter wheat in the irrigation region of
Western Guanzhong area. [ Method] Sixteen “3414” field experiments in Huxian, Zhouzhi and Fufeng
County were set to study the effect of different fertilizer applications on the N,P and K uptakes. [Result]
The N,P, K uptakes, fertilizers recovery and partial factor productivity were the highest in the N2P2K2
treatment, which increased N,P uptakes significantly. The N, P, K fertilizers use efficiency were 30. 94 %,
21.65%,41.49% in the N2P2K2 treatment, respectively. The N, P, K uptakes for forming 100 kg wheat
grains decreased as the wheat grain yield increased. When the wheat grain yield increased to 8 000 kg/hm?
from 4 000 kg/hm?,the N,P,K uptakes per 100 kg wheat grain reduced by 18% ,15% ,17% ,respectively.
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[Conclusion) Therefore, in order to accurately estimate the amount of crop nutrients uptake in making fer-

tilization recommendation,it is necessary to use various N, P, K uptakes to form 100 kg wheat grains ac-

cording to the level of grain yield.
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Table 1 Basic characteristics of soils of different sites in western Guanzhong irrigation district
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County Amount of site (g keg™") (g ke ) (kg « hm™?%) (mg - kg™') (mg « kg™ 1)
Organic matter Total N . Available P Available K

NO;-N accumulation
J* B Huxian 4 17.64+2.70 0.794+0.17 360.44216.1 30. 88410. 48 193.04+69. 3
J&l & Zhouzhi 8 17.19+£3.01 0.73740.09 314.94152.7 11.13+7.89 111.0£41.0
A Fufeng 4 14.27+1.68 0.71%£0.09 406.7+277.6 23.97410.91 193.0+£41.0
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Table 2 N,P,K application rate of the second degree in the different regions in western Guanzhong irrigation district kg/hm?*

b X AN I (P, O5) HfAE (K2 O)

Regions N fertilizer P fertilizer K fertilizer
F H Huxian 240 75 180
JAl Z Y5 X South plateau of Zhouzhi 210 75 120
J& ZPEIX Irrigation region of Zhouzhi 240 120 150
Ji 2 F i Wet region of Zhouzhi 225 90 150
F G HR )i Southern Fufeng 180 135 60
H X R HE X Central of Fufeng 180 135 75
XL X Northern Fufeng 180 135 90
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Table 3 Effects of different fertilization treatments on N,P and K uptake of winter wheat kg/hm?*
y S . 56 4B FE W i Nutrients uptake
?%ﬁﬁ/\ ,E_IA Amount of

Nutrient County site NOPOKO NOP2K?2 N2POK?2 N2P2K0 N2P2K2
F1 5. Huxian 4 114.00 a 121. 34 a 128.43 a 140. 06 a 151.22 a
A J&l & Zhouzhi 8 139.55 b 162.54 b 188. 85 ab 181.61 ab 234.00 a
N # K Fufeng 4 130.84 b 140. 92 ab 156. 54 ab 174.20 a 179.04 a
S Average 16 128.13 b 141. 60 ab 157. 94 ab 165. 29 ab 188.09 a
£ B Huxian 4 20.82 a 25.28 a 32.64 a 29.82 a 32.14 a
73 J&l & Zhouzhi 8 30.89 ¢ 40.70 be 54.64 a 42.47 b 57.28 a
P # X Fufeng 4 30.22 ¢ 33.31 ¢ 41.28 b 42.96 b 58.67 a
SE#) Average 16 27.31 a 29.30 a 42.85 a 38.42 a 49,36 a
;1 H Huxian 4 97.37 a 86. 76 a 103.71 a 103.17 a 113.58 a
o J&8 & Zhouzhi 8 133.12 a 153.35 a 150.12 a 161.02 a 192.18 a
K #e X Fuleng 4 127.18 a 120.77 a 128.98 a 141.39 a 128.31 a
SE-#4) Average 16 119.22 a 120. 29 a 127.60 a 135.19 a 144.69 a
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Table 4 Comparisons of efficiency of N,P and K fertilizer in different treatments of winter wheat

EZRL BN R EEE
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Nutrient indexes NOP2K2

N2P0OK2 N2P2KO0 N2P2K2

JE R 2/ 2%

Fertilizers recovery
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Fertilizers recovery
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Table 5 Demand of N,P and K nutrient to produce 100 kg
grain yield of wheat under different yield levels kg

H#rr=#/(kg « hm ?) A W o
Target yield N P K
4 000 3.06 0. 66 2.65
5 000 2.87 0.63 2.49
6 000 2.73 0. 60 2.37
7 000 2.62 0.58 2.28
8 000 2.52 0.56 2.20
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Study on comprehensive benefits of soil and water conservation of
small watershed in semi-arid loess hilly region based on
catastrophe progression method

N g . . 5 . . .
JIAO Jin-yu',GUI Li-de* , HE Qi-ming', YANG Dong’
(1 Department of Geography ,Dingxi Teachers’ College,Dingxi,Gansu 743000,China;2 Institute of Soil and Water
Conservation of Dingxi City s Dingxi,Gansu 743000, China;3 College o f Geography and Environmental Sciences ,

Northwest Normal University ,Lanzhou,Gansu 730070,China)

Abstract: [Objective) Catastrophe fuzzy membership function produced by combination of catastrophe
and fuzzy mathematics theory was used to study problems about integrated multi-objective evaluation of
soil and water conservation effectiveness of small watershed in semi-arid loess hilly region. [Method] Ca-
tastrophe progression method was used to decompose contradictory multi-objective level of the small wa-
tershed comprehensive benefits in accordance with the requirements of catastrophe theory. This study eval-
uated comprehensive benefit of soil and water conservation of small Anjiapo watershed in semi-arid loess
hilly region with 16 evaluating factors selected from 4 aspects on the basis of effectiveness, economic effi-
ciency, ecological benefits and social benefits. [Result) Anjiapo small watershed comprehensive benefit
from 1960 to 1990 has two distinct growth periods, growing steadly since 2000. Ecological and economic en-
vironment of small watershed has entered into a virtuous circle simultaneously. [Conclusion) Integrated ca-

tastrophe index of Anjiapo watershed soil and water conservation showed a fluctuated increase. The conclu-
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