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The effects of plant hedgerows on soil erosion and soil fertility on sloping

farmland in the purple soil area

LIN Chao-Wen TU Shi-Hua HUANG Jing-Jing CHEN Yi-Bing”
Soil and Fertilizer Institute Sichuan Academy of Agricultural Sciences Sichuan Chengdu 610066
Acta Ecologica Sinica 2007 27 6 2191 ~ 2198.

Abstract Effect of using plant hedgerows to control soil and water losses has received wide recognition and this technology
has been applied in many areas in the world. Yet studies on its effect on soil fertility of sloping lands are rare. Using an
eight-year fixed field experiment the authors investigated the effect of two different hedgerows against the control treatment
on soil fertility. Results showed that clay particles tended to accumulate above the plant hedgerows and to be eroded
downward below the hedgerows along contour lines across the field. Distribution of soil organic matter and all plant nutrients
except K showed the same pattern as the clay particles. Potassium K  however was evenly distributed in the field
without any noticeable influence from the hedgerows. Since the fixed experiment started soil P has kept accumulating

while soil organic matter and K are in depletion. The results suggest accordingly better nutrient management practices on the

sloping lands by using reduced rates of P and increased rates of farm manure and K. Taking the sloping field as a whole
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special attention in nutrient management should be given to the soil stripes the portions below the plant hedgerows suffering

from more serious soil erosion.

Key Words Hedgerow soil erosion soil nutrient distribution soil texture
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Table 1  Soil nutrient status prior to the experiment
PH Ol%M. Totalc?\)l Totalq]g Tm;ﬂ?{ Available% N Availabl;% P Availabl(:% K
8.0 0.94 0.056 0.068 1.59 44 3.05 91.3
1.2
1997 11 20° 3
20m 7m 3 1 2 3
Vetiveria zizaniodes 3 3 Amorpha fruticosa 0.5m 6.16m
2 0.2m 1
- - 18 6 16 45000
/hm” 18 4 12 42000 /hm’ 8 20
22 17 23.3cm x13.3cm 150000  /hm’ 5
11 2 8a 1997 ~ 2005
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Fig. 1 Treatment layout of the field experiment
2 kg/hm?
Table 2 Amounts of nutrients applied to different crops
Crops N P2 05 KZO
[e]
20 1. mays L. 186.3 99 99
20° Dioscorea esculenta 58.5 58.5 58.5
Triticum L. 135 67.5 37.5
2.1
3 3
8a 231.2 ~242.8t/hm’ 1.8 cm 1.3g/cm’
2 63.0% ~70.8% 81.9% ~85.7%
25.2%  39.7%
3
Table 3 Annual runoff and soil erosion from different treatments
CK Vetiveria zizaniodes Amorpha fruticose
Ttem
Run-off mm Sediment t/hm? Run-off mm Sediment t/hm? Run-off mm Sediment t/hm?
1998 93.2 78.8 27.2 11.3 34.5 14.3
1999 78.3 65.8 15.3 1.3 23.1 3.5
2000 71.6 57.7 12.7 1.0 21.6 2.1
2001 171.7 44.4 33.7 3.1 41.9 8.2
2002 14.8 2.0 3.7 0.1 5.1 0.1
2003 15.3 0.4 5.1 0.1 5.4 0.2
2004 18.6 0.9 8.4 0.3 11.3 0.3
2005 18.2 10.4 6.1 0.4 7.2 0.5
Tatal 481.7 260.4 112.2 17.6 150. 1 29.2
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Fig. 2 Effect of vetivar hedgerows on slope Fig.3  Effect of false indigo hedgerows on slope
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Fig. 4 The difference of soil surface height between hedgerow treatments and CK
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4
Table 4 Slope changes at different vertical positions of each plot as affected by different hedgerows
Slope CK Vetiver hedgerow False indigo hedgerow
1 ~6m Top 17°42' 16°21’ 16°8’
8 ~13m Middle 20°31’ 16°10' 17°34’
15 ~20m Bottom 18°17' 16°52' 17°51'
Average 18°50' 16°28’' 17°11'
2.3
5~ 7
- 5
26.7% 19.5% 24.2%
29.9% 7
120.0 - @ Mk Clay @ ki Silt @ PhL Sand 120,00 — @ KikLClay & HphL Silt @ VPhL Sand
&'100.0 g 100.00
wE 800 5 80.00
g £ 60.0 g S 60.00
L
&3 400 B3 4000
£ £
/~ 20.0 /&~ 20.00
0 0 e | B - A
2 4 6 |85 105 125|115 17 19 2 4 6 (85 105125115 17 19
T Bottom bR Middle BB Top F#B Bottom chi Middle E# Top
FERALE Sample sequency (m) FERULE Sample sequency (m)
5 6
Fig. 5 Soil particles distribution of the control treatment Fig. 6 Soil particles distribution of vetivar hedgerow treatment
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Fig. 7 Soil particles distribution of false indigo treatment
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Table 5 Soil organic matter changes with time as affected by different treatments
+
Compared to the *
Treatment Average OM % pare / Compared to CK %

initial content %

0.94 — —
Original content
.61 -34. —
CK 0.618 34.3
0. 698 -25.8 13.0
Vetiver hedgerow
.7 -21. 19.
False indigo hedgerow 0.735 8 9.0
2.5 N
9
0.059% 0.062% 0.058% N
N 0.043% 0.068% 58.1%
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Fig. 8 Effect of different hedgerows on organic matter content and . ) . . L
Fig. 9 Effect of different hedgerows on soil total N and its distribution

distribution on the slope
on the slope
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Fig. 10 Effect of different hedgerows on soil total P and its distribution

on the slope
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