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Effect of Different Integrate Agronomic Measures on Nitrogen Balance and Loss of Red Soil on Sloping Farm—
land in Yunnan
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(1.Agricultural Environment & Resources Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China; 2.Chengdu Office
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Abstract: Soil and water erosion, which highly related to improper farming, is a serious problem in Yunnan Province. A runoff experiment was
conducted on a slopping farmland with a gradient of 26.05% in red soil area from 2004 to 2006 at Gaocang Village of Fumin County in Yun—
nan Province. Nitrogen(N ) balance status between input and removal by corn and straw harvest, water and soil erosion were investigated in
this experiment consisted of different cropping patterns, fertilization and contour hedgerow strip. The results showed that 177.24 kg-hm™ N
had been removed by corn harvesting and 1.03 kg+hm™ by water and soil erosion, which accounted for 99.42% and 0.58% of the total N re—
moval respectively in treatment with integrated contour hedgerows strip+contour cropping+balanced fertilization. Only 120.31 kg -hm™ had
been removed by corn harvesting, accounting for 79.36% of the total N removal, but 31.29 kg +hm™ removed by soil and water erosion, ac—
counting for 20.64% of the total N removal in treatment with down slope cropping+local farmer’s fertilization. N removal by corn harvesting
was 13.36 kg+hm™ larger in treatment with down slope cropping+balanced fertilization than in treatment with contour cropping+balanced fer—
tilization, but N removal by water and soil erosion was 18.53 kg +hm™ less. Under contour cropping +balanced fertilization, adding treatment
with contour hedgerow strip reduced 6.09 kg-hm= N removal by corn harvesting and reduced 5.73 kg+hm™ N loss by water and soil erosion.
Under down slope cropping+farmer’s fertilization, adding treatment with contour hedgerow strip reduced 5.39 kg -hm= N removal by corn

harvesting and reduced 29.97 kg -hm= N loss by water and soil erosion. In treatment with down slope cropping system, treatment with bal—
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anced fertilization system increased 49.66 kg-hm™ of N removal by harvesting, but reduced 6.00 kg+hm™ of N removal by water and soil ero—

sion compared with treatment with local farmer’s fertilization system. N balances in red soil area correlated strongly with the rates of N, K fer—

tilizers application, corn yield and straw yield. With higher level of N fertilizer application, N input was higher than N removal. Under bal-

anced fertilization system, yield of corn and straw was at higher level and the removal rate was slightly higher than input rate. Under local

farmer’s fertilization system, yield of corn and straw was at lower level and the input rate was higher than the removal rate.

Keywords : down slope cropping; contour cropping; local farmer’s fertilization; balanced fertilization; contour hedgerow strip;

nitrogen removal
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Table 1 Average nitrogen removal by corn harvesting from 2004 to 2006(kg+-hm2)

T FRR R HADER S R %
Treatment Seed Straw N removal by harvesting Percentage of total N removal from soil
T/FP 5286.8 6 365.7 120.31 79.36
Ty/FP+BF 6216.2 7 264.9 169.97 87.05
TyFP+A 5280.8 61232 114.92 98.86
TJ/BF 72187 8 494.5 183.33 96.44
Ty/BF+A 7 169.9 8 425.7 177.24 99.42

TE - 2P i RUE A % FR FUN E B S G R AR i e 78 2R B B T 20 e o TP IR AL +4¢ B > U AL 2L 2 5 To/FP+BE .
ISR+ PR AL AL BE; TS FP+A - TR+ B I ARUE AL +45 e L B8 A AL B Tw/BE . S AP R+ P AL AL BE s TYBF+A S5 e+ it
NE+2F Pt B A A . R IR

Note: The last column refers to percentage of nitrogen removal by corn harvesting of the total nitrogen removal , including removal by corn harvesting, soil
and water loss. T/FP:treatment 1,down slope cropping with local farmer’s fertilization; TyFP+BF :treatment 2,down slope cropping with balanced fertiliza—
tion; TyFP+A :treatment 3,down slope cropping with local farmer’s fertilization and contour hedgerow strip(alley cropping); Ty/BF : treatment 4, contour crop—
ping with balanced fertilization; TyBF+A :treatment 5, contour cropping with balanced fertilization and contour hedgerow strip(alley cropping ).The same as be—

low.
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Table 2 Average nitrogen removal by water and soil erosion from 2004 to 2006(kg+hm=)

e YRV e ER AR A i FUS A 1 H /9
ok ) ;J?/’; JerbaER R b BB ER KR IAER A R %
A N removal by X N removal by runoff Total N removal by Percentage of total N
Treatment . . Runoff suspension . . . . .
Soil loss soil loss suspension water and soil erosions removal from soil
T/FP 8 364.9 30.65 338.630 0.64 31.29 20.64
T/FP+BF 6 852.3 24.71 298.336 0.58 25.29 12.95
TYFP+A 1191.6 1.07 122.683 0.25 1.32 1.14
TJ/BF 29833 6.35 215.873 0.41 6.76 3.56
TyBF+A 470.1 0.85 101.143 0.18 1.03 0.58
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Table 3 Nitrogen input from fertilizer and their balances in different treatments(kg+hm)

Ak Tt AR Ji AN Tt ANE A UL B HARBNAE 22
Treatment N input P>0s input K20 input Total N removal from soil  Difference of nitrogen input and removal
T/FP 2717.50 153.00 0 151.60 125.90
To/FP+BF 180.00 180.00 72.00 195.26 -15.26
TyFP+A 249.75 137.70 0 116.24 133.52
TJ/BF 180.00 180.00 72.00 190.09 -10.09
TyBF+A 162.00 162.00 64.80 178.27 -16.27

T AR B E 2= RN i AU e (LRI oK K 3 E A S0 ) N IC P e T E RO i et A U, 250 IE

BN O /N T ARG i e G AU, 25800 748

Note: Nitrogen balance =input from fertilizer— removal (by harvesting+ by soil and water erosion ). If the input from fertilizer is greater than the amount of

removal , the value is positive. If the input is less than the amount of removal , the value is negative.
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