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The Model of N and P Losses from Different Cropping Modes in the Purple Hilly Region During the Non-

cropping Season

LUO Yi, WU Fu—zhong, YANG Wan—qin, WANG Xu—xi

(Faculty of Forestry, Sichuan Agricultural University, Ya“an 625014, China)

Abstract: N and P losses aroused by agriculture activities are important origins in regional water pollution, and then limit sustainable devel—
opment of society and environment. However, more attentions have been given to the losses of N and P in the cropping season, but little infor—
mation has been focused on those in different cropping modes and in the non—cropping season. In order to characterize the N and P losses in

the purple hilly region of the upper Yangize River during the non—cropping period, therefore, the N and P loss characteristics of 4 representa—
tive cropping modes in purple hilly region, and the application of their modeling simulation were studied just after cropping season from
November 1 to December 31, 2008. Losses of N and P were relative serious in non—cropping season in the studied cropland, whose maximum
values were(0.491£0.079 )kg+hm™ and( 12.604+13.173x10*)kg* hm™, respectively. N losses were significantly higher than P losses in these
studied croplands. Compared to infiltration flow, runoff flow was the main pathway during N and P losses. Obvious differences of N and P
losses were found in different cropping modes. Ginger cropping modes had the maximum N and P losses via both runoff and infiltration,

whereas soybean cropping modes exhibited the minimum values. Additionally, the semi—mixture model could be efficiently applied in fore—

casting N and P losses of these cropping lands in this region. The simulated effected coefficients were higher than 0.6, which reached to 0.958

for simulating N losses. The results demonstrated that the losses of N and P in non—cropping season could also be the important resources in
agricultural non—point pollution in the purple hilly region at the upper reaches of Yangtze River. The incompletion mixture model could be
the regional efficient model in forecasting N and P losses, which provided the potential effective way in controlling agricultural non—point pol—
lution in this purple hilly region.
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Table 1 Characteristics of sampling cropping lands
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Table 2 Rainfall, runoff and infiltration from November 1 to December 31, 2008
W TS #i% 1/L-hm? Bik 2/L-hm? Bk 3/L-hm? #i 4/L-hm?
FERTEEL ™ B 1Rl /h wikE  TeR  RRE TEE  AWE  TBE  ARE TR
2008-11-01 3.21 6 3440 27.03 14.74 37.84 38.49 53.24 25.33 43.55
2008-11-02 24.37 26 584.77 840.29 270.27 383.29 384.93 990.99 411.56 476.45
2008-11-16  4.17 5 275 3921 25.38 4423 472 69.88 3471 48.16
2008-11-21  5.80 7 53.80 55.04 32.56 54,05 66.34 77.15 43.67 57.38
2008-11-24 437 6 49,63 41.28 27.02 48.16 49.96 72.89 36.54 56.44
2008-12-04 247 8 18.67 22.60 12.29 20.15 29.48 29.48 18.21 23.18
2008-12-16 4.78 7 50.61 52.29 29.48 48.55 52.42 7371 38.76 51.29
2008-12-31  20.89 13 488.45 47175 7371 26143 304.67 42588 281.46 368.68
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Table 2 N losses of sampling cropping modes in each rainfall

SR A WRER N i Afkg-hm™® B N fikE/ke-bm®  F& N#iKE/kg -hm? N Bk i g hm

iz 1 FIE 0.14120.039 0.14420.049 0.285+0.087
RkE 4.701 0.176 0.187 0.363
F/ME 0.095 0.07 0.165

Bzt 2 FifE 0.024+0.014 0.017+0.009 0.04120.011
BX(E 4701 0.047 0.031 0.078
B/ME 0.009 0.006 0.015

Mz 3 FIE 0.297+0.083 0.19420.075 0.49120.079
RkE 4.701 0.439 0314 0.753
B/ME 0.235 0.109 0.344

Bzt 4 FifE 0.121+0.046 0.089+0.047 0.210+0.046
BX(E 4701 0.171 0.139 0.310
B/ME 0.065 0.025 0.090
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Table 3 P losses of sampling cropping modes in each rainfall
W W PR AEX10Vkg-hm? 2 P i EEx10%kg-hm? T¥ P HikEXx10Ykg hm™ P Rk Ex10%kg-hm™

M1 PRI 4.506+5.593 4.200+5.538 8.706+11.129
BXE 0 15.207 14.764 29.971
B/MA 0.109 0.085 0.194

M2 TR 1.98142.076 1.431+2.394 3.43023.412
BRE 0 6.486 6.783 9.644
B/ ME 0.133 0.079 0.298

M3 EHIH 7.556+9.237 5.048+4.977 12.604+13.173

BXE 0 22203 10.715 32.458
B/MA 0.243 0.089 0.440

Mg 4 TR 4.1455.514 2.618+3.203 6.7638.647
BAME 0 14.384 8.357 21.386
B/ME 0.274 0.225 0.500
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Figure 1 The reality and simulation losses of N in 4 cropping modes in each rainfall(n=8)
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Figure 2 The reality and simulation losses of P in 4 cropping modes in each rainfall(n=8 )
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Table 4 The simulation N and P losses of 4 cropping modes in each rainfall
N P
B b4 s A hm? b4 s A e
RRREYHE/ kg hm E; EXK, EXK, RRREFHEX10 kg -hm E; EXK, EXK,
R 1 0.262+0.066 0.740 0.182 0.022 12.966+15.000 0.616 0.126 0.004
B 2 0.046+0.020 0.820 0.019 0.005 3.457+3.876 0.799 0.003 0.001
B3 0.465+0.111 0.870 0.230 0.035 13.783+13.470 0.826 0.161 0.007
K 4 0.206+0.075 0.645 0.034 0.008 2 7.990+8.392 0.858 0.006 0.002
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Figure 3 The relationships between reality and simulation losses of N and P
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