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Fig. 1 Schematic diagram of the experiment
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Table 1 Surface runoff caused by each rainfall event in different treatments ( m3)

H R Precipitation
AbFE Treatments

44.2 53.9 122.4
T1 0.26 £ 0.02¢ 0.32 +0.03¢ 0.51 £ 0.04¢
T2 0.18+0.01a 0.22 +0.02a 0.43 +0.03a
T3 0.18+0.01a 0.25+0.02b 0.47 + 0.04b
T4 0.21 £0.02b 0.26 £ 0.02b 0.53 +0.04c¢
CT 0.27 +0.02d 0.33 £ 0.03¢ 0.57 +0.04d

TE: RPER T ME « dRifER (n=3) , AR/NG 8RR A R B R [ Ab B2 ) 22 52 3% (p<0.05) . HFERI&44.2
mm d”', 53.9 mm d"'f1122.4 mm 475351 R20144E3 H 20 H PiAT 13 hIE R 44.2 mm ., 20144E8 7 11 H AT 18 hE R 153.9 mm 52014
9 18H 24 hfEM122.4 mm, BHEIr XAFHEFHAE (TIFT3 ) FIZEXHPHE (T2HIT4) , FHRFAF=ZHESR (T1
AT2) MBS (T3MT4) , TR Note: Data in table are means #standard errors (n=3) . Different lowercase letters mean
significant difference between different treatments under rainfalls the same in intensity at p <0.05. Precipitations (44.2 mm d™', 53.9
mm d”'and 122.4 mm d™') mean precipitation of 44.2 mm for 13 h in March 20, 2014, precipitation of 53.9 mm for 18 h in August 11,

2014, and precipitation of 122.4 mm for 24 h in September 18, 2014. Tillage practices include contour tillage (T1 & T3 ) and cross
cultivation (T2 & T4 ) and arrangement of contour mulberry tree lines includes contour mulberry tree lines on upper-slope, middle-slope

and lower-slope (T1 & T2 ) and contour mulberry tree lines on middle-slope and lower-slopes (T3 & T4 ) . The same below

®2 HHMEARXMEZSRHEMAIERNXHERERENTZW (NERAES)

Table 2 Effects of tillage practices and contour mulberry tree lines on surface runoff caused by each rainfall event ( Two—way ANOVA )

F{H F value

b3 Treatments

H R Precipitation

442 53.9 122.4
BT Tillage practices 29.28" 44.92" 0.6291
46785 Z7 Mulberry strips 50.84” 24.717 20.96"
HEHE TR x 2555 20 Tillage practices x Mulberry strips 133.8" 91.22" 40.28"

e o RR1%KFE ERBEERA, THE Note: ** for two-way

KRR R R I053.6% ~ 67.9% ) , T FE&IE
AUERR FZ PR AR (PP) HE (4L 20
TR EN53.6% ~63.1% ) .

WAL, 38X R T R A i S AT R R
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WA s, R RS R A A
G m R T BRE S A UMY IE S A () 37
W S 5 me) 5 [R] IR O 2R 45 SR 10 A8 AR ]
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S SR X BRI A AN MBS A (B ) A
HRm s BHE AT S FOESA (8 ) BA R E
sonn s BEVE O X5 A e R 1Y 28 AR X B A Ak
AR SR (B ) WA M W5 . = R

ANOVA mean level of significance (p <0.01) . The same below
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Effects of Crop/Mulberry Intercropping on Surface Nitrogen and Phosphorus Losses in Three
Gorges Reservoir Area

ZHANG Yang FAN Fangling ZHOU Chuan NI Jiupa' XIE Deti
( College of resources and environment, Southwest University, Chongqing 400716, China )

Abstract Aquatic ecosystems are seriously threatened because of fragile Eco-environment and severe
non-point pollution in Three Gorges Reservoir Area of China. Crop/mulberry intercropping is popular because
of efficiency to reduce nitrogen ( N) and phosphorus (P ) loss and control agricultural non-point source
pollution. However, there is a huge controversy to achieve optimal crop/mulberry intercropping in the Three
Gorges Reservoir Area. In order to optimize the crop/mulberry intercropping pattern in purple dry slope-land
so as to improve its effects of soil and water conservation and eco-environment benefits in the Three Gorges
Reservoir Area, an experiment with five treatments (i.e. Treatment I: Contour tillage with contour mulberry
tree lines on upper-slope, middle-slope and lower-slope, Treatment II: Cross cultivation with contour
mulberry tree lines on upper-slope, middle-slope and lower-slope, Treatment III: Contour tillage with
contour mulberry tree lines on middle-slope and lower-slopes, Treatment IV: Cross cultivation with contour
mulberry tree lines on middle-slope and lower-slopes and Treatment V: Conventional contour tillage. ) was
carried out in Wangjiagou catchment of the Three Gorges Reservoir Area from January 1, 2014 to December
31, 2014. N and P in surface runoffs was analyzed for forms ( ammonium nitrogen, nitrate nitrogen, total
nitrogen (TN) , dissolved nitrogen (DN) , particulate nitrogen (PN ) and total phosphorus (Ttp) ,
dissolved phosphorus ( DP) , particulate phosphorus ( PP) ) and annual loading of N and P loss with
surface runoff was assessed. Results showed that on the whole, crop/mulberry intercropping significantly
retarded N and P losses with surface runoffs, but the effect varied sharply with rainfall intensity and pattern

of the intercropping. Treatment Il was the most effective in retarding the loss of TN, DN, PN, TP, DP and
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PP, regardless of rainfall intensity and Treatment III came the next. However, under rainfalls moderate
or low in intensity (44.2 mm d' and 53.9 mm d™') , Treatment I was the most effective in retarding the
loss of ammonia nitrogen and nitrate nitrogen, while under rainfalls high in intensity ( 122.4 mm d™') ,
Treatment I was obviously lower than Treatment Il and Treatment III in such an effect. Furthermore, the
treatments also differed sharply in annual loading of N and P loss with surface runoff because the effects of
cultivation practice, location of contour mulberry tree lines, and their interactions on N and P losses were
different. Compared with Treatment V, Treatment IIl reduced TN by 12.8%, TP by 19.3%, DN by 20.2%),
DP by 10.9% and PP by 25.7%; Treatment IV reduced TN by 41.7%, TP by 44.7%, DN by 44.7%, DP by
38.1%, PN by 36.1% and PP by 48.5%; Treatment I reduced TN by 23.7%, TP by 42.5%, DN by 25.5%,
DP by 40.2% , PN by 19.7% and PP by 44.1%; and Treatment II reduced TN by 43.6%, TP by 58.8%,
DN by 45.7%, DP by 55.4% , PN by 39.3% and PP by 61.1%. The nitrogen and phosphorus lost with runoff
were dominated with DN (approximately 50.1% ~ 60.2% ) and PP (approximately 54.9% ~59.6% ) , and
the annual loading of NO;-N loss (approximately 0.19 ~0.27 kg hm™ a™ ) was higher than that of NH;-N
loss (‘approximately 0.12 ~0.17 kg hm™ a™') . In conclusion, because of combined effects of cultivation
practice, location of contour mulberry tree lines, and their interactions on surface N and P losses, four kinds
of crop/mulberry intercropping practices reduced surface runoffs, N and P concentration in surface runoff
caused by each rainfall event, and N and P annual loading. But treatment II ( cross cultivation with contour
mulberry tree lines on upper-slope, middle-slope and lower-slope ) is more pronounced in retarding and
controlling N and P loss with surface runoff, and therefore it is an optimal intercropping pattern for exploiting
the resources of purple dry slope-land in the Three Gorges Reservoir Area of China.

Key words Crop/mulberry intercropping; Nitrogen and phosphorus losses; Surface runoff; Purple

soil; Three Gorges Reservoir Area
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