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Effects of contour grass hedges on migration of tribenuron—methyl residue in sloping cropland soil

WANG Qing-hai', PANG Zhuo!, ZHENG Rui-lun', LI Cui', CHEN Jie!, MA Xue—ju', QUE Xiao—e*"

(1.Beijing Research and Development Center for Grass and Environment, Beijing Academy of Agriculture and Forestry Sciences, Beijing
100097, China; 2.Institute of Desertification Studies, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: Here we evaluated the effects of two grass hedges, Melilotus officinalis and Pennisetum alopecuroides, on migration and distribu—
tion of tribenuron—methyl residue in sloping cropland soil. Experiments were carried out in winter wheat( Triticum aestivum ) field on 15%

and 20% gradient slopes in the Changping District of Beijing, China, under simulated rainfall (rainfall intensity at 15 and 20 mm-+h").

Soil samples were collected from the middle and bottom positions of the slope at three depths(0~5, 5~10 and 10~15 c¢m). Results indicated
that the movement of tribenuron—methyl in soil was dominated by vertical migration when rainfall events occurred after a long dry period.
The horizontal migration was not obvious, with no residues detected in the surface runoff. Grass hedges accelerated the vertical migration of
tribenuron—methyl residues. The residual levels of tribenuron—methyl did not differ among 3 soil depths inside the hedges, whereas tribe—

nuron —methyl residues were markedly higher in topsoil than in subsurface soil, and decreased significantly with increasing soil depth in
slope areas without hedges. Grass hedge, rainfall intensity and slope gradient significantly influenced the transport of tribenuron —methyl
residues in soil. The optimal scaling regression showed that grass hedge was the dominant factor, followed by rainfall intensity and slope gra—
dient, in controlling pesticide migration on sloping croplands.

Keywords: contour grass hedge; herbicide residue; migration characteristics; sloping cropland
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Table 1 Main physical and chemical properties of soil in experimental plots

oH AR FE0-10em Bk % WASRR ARG REER AR
grem™  THE/kg-cm? Tk Ty Eiokr em-h g-kg! gkg! g kg™
7.6 1.37 7.87 41 24 35 0.18 14 0.81 0.82
20%3 1593 %
()
- T2 [T |CK | TI [CK | T2 [TL | T2 {CK| Tl [T2 [CK | T2 [Tl |CK [T2 | CK | TI
w
'

11m

T\

N B/
& ®

o

1.6 m

ééééééé{éﬁg/ﬁﬁ,ﬁééé

98 o

&yl

T1 RRRMERE T2 FREF R, CK A E X, N
T1=Melilotus hedge , T2=Pennisetum hedge ,and CK=Control. The same below
| AEHERK/ N AiEE

Figure 1 Schematic diagram of experimental plots
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Figure 2 Soil water content of sloping cropland under different rainfall intensities and slope gradients
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Table 2 ANOVA results of soil water content and tribenuron—methyl residues

I - HE K R A R L

VR F P F F P
r 1 1 485.98 913.42 <0.000 1 85 984.75 276.48 <0.000 1
a 2 35.41 10.88 <0.000 1 182 806.74 293.90 <0.000 1
b 1 0.35 0.21 0.645 5 3351.74 10.78 0.001 4
c 1 2.15 1.32 02527 232.63 0.75 0.388 9
d 2 33.03 10.15 <0.000 1 11 672.52 18.77 <0.000 1
Xa 2 34.82 10.70 <0.000 1 37 975.65 61.05 <0.000 1
b 1 0.61 0.37 0.541 5 672.53 2.16 0.144 1
e 1 17.05 10.48 0.001 5 1.045.33 3.36 0.069 3
xd 2 4.81 1.48 02318 2 966.26 477 0.010 2
axb 2 424 130 02750 1 205.53 1.94 0.148 6
axc 2 5.53 1.70 0.186 8 551.39 0.89 0.414 9
axd 4 0.25 0.04 0.997 0 20 885.76 16.79 <0.000 1
bxe 1 3.25 2.00 0.159 5 61.40 0.20 0.657 6
bxd 2 2.12 0.65 0.523 0 2 467.53 3.97 0.021 6
exd 2 2.08 0.64 0.529 9 1 964.76 3.16 0.046 2
rxaxd 4 9.18 1.41 0.233 8 5 782.96 4.65 0.001 6
rxbxc 1 3.04 1.87 0.173 7 268.13 0.86 0.355 1
rxbxd 2 0.29 0.09 0.914 9 564.12 0.91 0.406 6
rxexd 2 1.34 0.41 0.662 6 1 398.04 225 0.110 2
axbxc 2 0.63 0.19 0.824 9 472.93 0.76 0.469 8
bxexd 2 0.43 0.13 0.876 7 96.79 0.16 0.856 1
axbxd 4 3.27 0.50 0.734 4 4 400.99 3.54 0.009 2
axexd 4 2.32 0.36 0.839 4 5026.93 4.04 0.004 2
rxaxbxc 2 0.87 0.27 0.766 2 301.53 0.48 0.617 1
xbxexd 2 2.23 0.69 0.505 8 654.29 1.05 03526
rxaxbxd 4 3.00 0.46 0.764 2 384.83 031 0.8712
rxaxexd 4 0.92 0.14 0.966 2 4 593.92 3.69 0.007 2
axbxexd 4 3.40 0.52 0.719 0 222.59 0.18 0.948 9
rxaxbxexd 4 2.06 0.32 0.866 8 128.60 0.10 0.981 1

TE:r JEE, a BRI b WY, ¢ YL, d Ol LR

Note : r= rainfall intensity, a=grass hedge , b=slope gradient, c=slope position, d=soil depth.
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Figure 3 Tribenuron—methyl residues in soil of sloping cropland under different rainfall intensities and slope gradients
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Table 3 Regression of soil water content and tribenuron—methyl residues with related factors
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el 0.038 0.328 0.002 0.073 0.566 0.007
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FHEEkE — — — 0.134 0.009 0.057
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