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Effects of Hedgerow Anti-erosion Measures on Microtopography of Slope Farmland in the

Three Gorge Reservoir

LIU Lingjia'**, TAO Jing"*?, XIA Lizhong"**, WU Yonghong'*

(1 Ecological System Scientific Observation and Research Station of Zigui Three Gorges Reservoir Area, Hubei Province, Zigui,
Hubei 443600, China; 2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 East China
Jiaotong University, Nanchang 330000, China)

Abstract: In this paper, the parameters related to slope topography of the long-term test runoff plot of the four management
models on steep slope area located in the head area of the Three Gorges Reservoir were observed and analyzed. The results
showed that, compared with the control (wheat-peanut planting pattern), the interplanting of alfalfa hedgerows and Chinese toon
hedgerows significantly reduced soil erosion, and slope terrain was significantly stepped along the hedgerow foundation.
However, the effect of replacing ryegrass-grain amaranth was not stable on soil erosion control, and no difference was found
compared with the control. The slopes treated with wheat-peanut interplanting alfalfa and Chinese toon hedgerows all formed
hedgerows based on the hedgerows, the lower part of the hedges eroded strongly, and the phenomenon of silting and erosion on
the hedgerows was obvious. Among them, the slope of the wheat-peanut interplanted Toon hedgerow plot formed a second-level
hedgerow silt, with an average width of 420.8 cm, a relative height difference of 40.4 cm, and an average slope drop of 1.4
degrees. Wheat-peanut interplanting alfalfa plant hedgerows formed 4-level ridges with an average ridge width of 210.3 cm, an
average relative height of 110.6 cm, an average slope length of 238.1 cm, and an average slope drop of 0.3 degrees. It shows that
the hedgerow technology can reduce erosion and intercept silt, and significantly change the micro-topography. In view of the
change of micro-topography, the sloping farmland interplanted with hedgerows should be transformed into terraces or cascaded

slopes with complete irrigation and drainage facilities in the later stage. Using optimized plant varieties to design compound
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hedgerows interplanted with woody and herbaceous plants is expected to further improve soil quality. The distribution of the root

system of the whole body, so as to stabilize the fence and control soil erosion. This study provides a reference for the optimization

of follow-up management measures of hedgerow technology.

Key words: Sloping farmland; Hedgerow; Micro-topography; Three Gorges Reservoir area
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Table 1  Slope surface runoff of slope runoff plots

ARFE 2003 2004 2006 2007 2008 2010 2011 F¥y
G2 725 485 393 398 284 41.7 2556 4225a
G3 507 352 31.1 455 394 356 22.06 37.08b
G4 605 407 378 49.0 33.0 381 24.63 40.53b
G5 715 554 478 689 651 494 3047 555la
e RVEEE/ NG FREAN R R A ) 26 R 1 2 (P << 0.05),
NG

2 WHBERS XK ESD 2 (g/m?)
Table 2 Sediment yields of slope runoff plots

AEFE 2003 2004 2006 2007 2008 2010 2011 Iy
G2 5290 3435 29.02 483 512 1245 1630 22.14b
G3 1451 7.02 646 429 685 887 684 783b
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Fig.l Variation of runoff (water depth), sediment charge and sediment yield with rainfall
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Table 3 Linear fitting parameters of relationship between water

depth with rainfall
kb T y=a+bx
a b R?
G2 1.03 0.22 0.65
G3 -1.33 0.25 0.87
G4 0.09 0.23 0.77
G5 -0.72 0.34 0.85
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Fig.2 Slope cross-section diagrams under different treatments
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Table 4 Topographic parameters of steep slope farmland under hedgerow treatments

Ab ¥ I TR IR A B P BEMRE (cm) AR X 5 (cm) ik (em) Y W (©)
G2 0 841.17 430.16 948.87 0.51 27.0
G3 2 413.42 180.24 451 0.44 23.7
428.27 220.67 480 0.52 27.5
G4 4 130.76 49.27 139.74 0.38 20.8
186.08 100.54 211.25 0.54 28.4
242.35 119.69 270.05 0.49 26.1
282.35 173.03 331.16 0.61 31.4
G5 0 841.79 438.35 950.31 0.52 27.5
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