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Abstract This study was conducted to explore the ecological restoration effects of the different conversion models of
cropland to grassland in the semiarid Loess Plateau of China. One natural vegetation recovery model the fallow Fa  and
three human short-term grass-seeding perturbation models are investigated. The three perturbation models include perennial
legume grass of alfalfa Medicago sativa Ms  two-year life history legume grass of sweetclover Melilotus officinalis Mo

and perennial legume grass of erect milkvetch Astragalus adsurgens Aa . All the plots were to recover naturally and were
enclosed to avoid grazing and harvesting. The experiments were continued for 3 years. The Mo significantly decreased soil

bulk density and facilitated the following wild weed vegetation growth and species recovery after Mo finished its life history.

2005CB121107
2006-10-19 2007-07-06
1979 ~ . E-mail zzhxxll@ 163. com
Foundation item The project was financially supported by Harmony methods and models of multi-objects in agroecosystem No. 2005CB121107  Li
kashing foundation
Received date 2006-10-19 Accepted date 2007-07-06

Biography LIU Xiao-Li Ph. D. mainly engage in soil ecology and drainage area ecology. E-mail zzhxxll@ 163. com

http //www. ecologica. cn



2848

The wild weed biomass and water use efficiency WUE
much as that of Fa. The Mo also has the highest water recharge efficiency during rainfall events
growing stage. The remained Mo root system facilitated the soil moisture recovery in deep soil. WUE in the Mo was higher
than that in Fa and Ms but it is lower than that in Aa. The Ms has the worst soil moisture condition in deep soil. Wild
weed biomass decreased yearly and species has no change in Ms and Aa. It was found that Fa has the best soil water
condition but the worst WUE and the lowest aboveground biomass. Therefore appropriate short-term human perturbation of

Mo has positive effects on the vegetation recovery efficiency and was easy to be applied to a large area in the semiarid region

of Loess Plateau.
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of Mo in the first year after its life history finished were twice as

especially in storms at
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Table 1 Distribution of rainfall mm at the experimental site at 2003 ~ 2005
Month
Year 1 2 3 4 5 6 7 8 9 10 11 12 Total  mm
2003 4.3 0 15.7 26.2 55.7 50.8 43 42.1 32.7 51.4 12 0 333.9
2004 0 0 0 3.5 26.6 20.4 57 54 16.6 13.8 5.8 0 197.7
2005 1 11.8 20.3 6.2 55.1 54.7 90.9  26.1 27.6 26.5 0 0 320.2
2
Table 2 Basic properties of the soil in this experimental site
Soil depth S;)C E/N E/P AP Particles components % (1 cEC Bulk density
em b o b mg/ L. 2.0~0.02  0.02~0.002 <0.002 m. e/100g o/ em’
mm mm mm
0~20 0.53 0.065  0.063 7.0 8.5 33.72 48.15 17.32 9.1 1.17
20 ~40 0.44  0.056 0.067 6.0 8.4 33.80 48.85 27.97 6.8 1.21
CEC soC TN TP AP Data quoted from Gansu Soil Record edited by soil general investigation

office  Gansu Province published by Gansu Science and Technology Press

nitrogen TP total phosphorous AP available phosphorous
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Table 3 Soil water dynamics in 2m soil profile from 2003 to 2005 and the different soil water storage efficiency before/after rain events during

3 2003 ~2005

2m

the growing stage of 2004 from July to August in the four patterns of conversing abandoned farmland to grassland

Soil water storage dynamics mm
Item
Fa Mo Ms Aa

Apr. 2003 192.8** +£10.2 187.6* +9.2 185.3*4 3.7 190.9** +8.0
Apr. 2004 215.9** +7.3 160. 6% £12.7 161.8" +9.4 182.9" +14.7
Jul 19.2004 207.4* 4.0 149.9"F +6.4 130.1°¢ +4.9 163. 1% +9.7
Aug 22.2004 269.1" 7.9 259.0°* £20.9 229.2% +17.5 254.4°N £15.9

Increments mm 61.7% 109.1° 98.1" 90.9"
Oct. 2004 241.3°N £12.6 185.7'® +4.8 161.3" +7.3 167.6% +9.5
Apr. 2005 238.54 +7.8 209.49 +5 1 169.7"8 +5.8 185.4 +10.7
Oct. 2004 ~ Apr. 2005

Soil water recharge -2.8A 23.7C 8.4B 11.8B
storage mm
P<0.05 Ms Mo Aa Fa
Means within the same row followed by the same letter upper case or within the same column lower case are not significantly different at P <0. 05

Ms alfalfa

grassland the same below

Medicago sativa grassland Mo sweetclover

Melilotus officinalis

+338/k &8 Soil water content (%)
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Fig. 1 Soil water moisture distribution in 2m soil profile in four models of managing abandoned farmland

PWC

ns 0.05

L.S.D. at P = 0.05 ns no significant difference

2.2
2.2.1

PWC  permanent wilting soil water content

grassland Fa fallow and Aa erect milkvetch Astragalus adsurgens

the same below Error bars are the

WA=P+ ASWBA + ASW-R 1
R =Pd - ASWBA 2
WA ASWBA
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Fig. 3 Soil water restoration during the subsequent fallow of October 2004 to April 2005 after Mo finished its life history
Error bars are the L. S. D. at P = 0.05
Pd
2.2.2
4 1
492.3 kg/hm’ 926. 8 =+
79.6 kg/hm> 678.3 +68.8 kg/hm” 867.9 +12.1 kg/hm’ 27.3+6.9 17.2 +
4.0 10.3+4.4 kg/hm> 4 2004
9.6+3.3 8.7+5.0 kg/hm’ 2005 7.6+3.2 4.6 +2.4 kg/hm’
2005 1 2789.4 £562.1 kg/
hm’ 1230.9 £163.9 kg/hm’ 2462.5 +
441.1 kg/hm’
3
2005 2004 1 4
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2005 2003 P <0.05 2003 2004
P <0.05 2005 P <0.05

4
Table 4 Responses of aboveground biomass water use efficiency and wild weed species to different patterns in conversing abandoned farmland

to grassland TreatmentsBiomass

Treatments Item Aug. 2003 WUE Aug. 2004 WUE Aug. 2005 WUE
Fa To;al 492.3 £83.1 1.53a 954.0 £112.3 3.84° 1230.9 +163.9 2.80°
kg/hm
Weed
e/ hnr” 492.3 +83.1 954.0+112.3 1230.9 £163.9
— gt 104 148
Mo Total 926.8 £79.6 2.32° 2412.3 £261.5 10. 42" 2789.4 £562. 1 7.59"
Weed 27.3£6.9 47.7 £8.3 2789.4 +562. 1
WWS 50 7" 12
Ms Total 678.3 +68.8 1.69° 1137.7 +132.4 5.26° 2462.5 +441.1 5.58¢
Weed 17.2 4.0 9.6+3.3 7.6 £3.2
WWS s st 6"
Aa Total 867.9 +12.1 2.37" 3971.9 +344.6 19.31d 5297.7 £331.7 13.41¢
Weed 10.3 +4.4 8.7+5.0 4.6+2.4
WWS 4 bA 61' A 5 bA
P<0.05 Ms Mo Aa Fa Means

within the same row followed by the same letter upper case or within the same column lower case are not significantly different at P <0.05. Ms alfalfa

Medicago sativa grassland Mo sweetclover Melilotus officinalis  grassland Fa fallow and Aa erect milkvetch Astragalus adsurgens grassland

WWS  wild weed species  WUE  water use efficiency the same below
2.3 0 ~40cm - #e%¢ Soil bulk density (g-cm )
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0 \ T \ 1
~ S5r —
E 0L 2005-08
0~ =
S 15
o
15em 4 0 ~25cm = 0 —
A2 25 - —
3 P <0.05 3 mul
2005 0 ~25cm I 35 - —
Hoao b —
> > > 25 ~40cm 4s5L
—0—Ms—0-Mo —4— Fa —¥%—Aa ——BG
> > >
20 ~40cm 3 4
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4 abandoned farmland
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3 the beginning of the farmland abandoned Error bars are the L. S. D. at
P =0.05
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