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Table 1 Distribution and morphological traits of three kinds of shrub and subshrub

2 Species BHE i /em TR /(cmxcm) Ea Vi)
2 I A .halodendron BERREHEAR 30~40 40%50~55%60 Eh R Eh D
NS L C. microphylla TRHEA 80~100 150x203~170x250 e i 5 A E VD
R A frigida RV INEAR 40~60 30x50~42x58 Epsd e A I (1201
R2 FREDENTEGILELRINEREYRBERHTETL
Table 2  Statistic characteristics of herbacous plant in outside and inside shrub canopy of C. microphylla in mobile dune m
B AN NTE 3 HEIIE
0.5 1.0 15 2.0 3.0 5.0
FEE 2.50+0.50° 2.75+0.82° 3.00+0.00° 2.50+0.50° 2.50+0.50° 2.00+0.00°
/% 22.00+5.35° 24.00+10.98° 35.00+11.22° 16.00+4.55° 9.75+7.14¢ 6.2542.25°
75 /em 35.27+12.55° 16.83+4.90° 23.83+7.93¢ 15.96+6.37° 11.38+8.27¢ 9.25+6.45 ¢
W (FRem™) 45.00+20.56° 59.00+20.12° 91.00+£31.40°¢ 39.00429.04° 30.00+28.56¢ 34.00+29.76 ¢

TE: [l —FHER A R T R85 5 B3 (P<0.01), LATFR.
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Table 3 Statistic characteristics of herbacous plant in outside and inside shrub canopy of C. microphylla in semi-mobile dune m
P NG AU NS
0.5 1.0 1.5 2.0 3.0 5.0
FHEE 2.00+0.82° 3.2540.50° 3.50+0.58"° 3.25+0.96° 3.25+0.96° 2.00+0.00°
W% 56.75+5.65° 47.50+13.77° 32.50+10.60° 21.50+11.56¢ 17.00+12.52°¢ 18.50+4.35¢
8 /em 59.58+18.40° 33.54+14.15° 27.83+9.71°¢ 21.58+13.82¢ 16.46+14.23° 17.0548.14°
W (FRem™) 118.00+26.80* 91.00+30.07* 63.00+22.40° 40.00422.28 ¢ 23.00+£19.20¢ 42.50420.10°¢
F4 FEEDENHEBILELNINEREDHEEHETL
Table 4 Statistic characteristics of herbacous plant in outside and inside shrub canopy of C. microphylla in semi-fixed dune m
R N NI 3 b
0.5 1.0 1.5 2.0 3.0 5.0
FEE 2.2540.50° 3.50+1.00° 3.75+0.96" 3.75+0.96" 3.25+0.75° 3.50+1.00°
=% 45.75+9.78° 56.75+9.11° 44.00+8.64° 39.75+16.01° 41.25+17.15°¢ 30.50+15.33¢
R /em 53.9249.56" 26.68+6.99" 18.13+5.32° 12.25+3.03¢ 9.15+7.10° 11.15+7.23%
W (FRem™) 103.00+£37.78° 114.40+20.40° 141.00+49.80 ¢ 123.00+68.76 ¢ 96.00+53.56° 102.00+20.20*
F5 EEDENTHEG)LELNIMEREYHHEFHETL
Table 5 Statistic characteristics of herbacous plant in outside and inside shrub canopy of C. microphylia in fixed dune m
B N UL 3 NS
0.5 1.0 1.5 2.0 3.0 5.0
LULE A 4.25+0.50° 4.75+0.50° 5.75£0.96" 5.75£1.50" 425+2.99* 4.75+0.50°
i % 77.2548.34° 75.00+3.46° 68.50+3.11° 54.75+10.81° 41.25427.69¢ 46.35+20.23¢
75 /em 31.54+6.40° 17.95+1.72° 14.57+2.37¢ 13.39+2.33° 10.37+3.13¢ 11.05+2.46¢
W (B-m?) 108.00+19.18° 208.00+£105.12° 392.00+142.78°¢ 405.00+115.57°¢ 335.00+236.72¢ 389.50+104.22°

()38 i FUE NI = AR H B BAL”, TvE A
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AT, BT LAAT IHEE N N A D ) 2 B B T AL
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ENGEVNAPIN RS TR 2 3N S
ik 6 Fin. MRRTLIAEN, 220008 /Ny
JURNAETENN | A -3 KR o F2 4 R EAEAY
TEH 25 (P<0.05), HEANALR ., 2%, &
W AR S S FHEANSNE, R 3 R
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AR EEVER, R 3 PR A4
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Table2 Table 6 Comparisons of soil chemical properties in outside and inside shrub canopies

A . wHLER) EHEE wER) BEFE w@ih) S8E w@ERRA) SRR wii ) 5EE ek BEE pH HEXR
S Hi ) -
2 Ngke")  En Agkg") Exn  Agkg') En  /mgkg') Ea  Amgkg') Exn  /psem’) Ex  /(H0)  Ea
20 BN 14040120 0.1240.05° 0.07+0.01° 9.00+0.74° 3.4620.04° 22.74+6.49* 7.54+0.18°
e 2.03 1.67 1.13 1.26 1.11 1.18 1.03
WL BEMN 2.85£0.01° 0.20+0.03° 0.08+0.01° 11.38+1.37° 3.84+0.39° 26.74+3.40° 7.78+£0.20%
INHER BESR 1.43+0.36° 0.12+0.01° 0.04+0.01° 12.88+0.25° 1.75+0.10° 30.36+1.25° 7.88+0.05°
. 3.29 2.17 2.29 1.54 3.19 1.01 0.94
XL HEPY 4.69+0.57° 0.26+0.04° 0.09+0.02° 19.7845.50" 5.58+1.84° 30.68+1.25° 7.43+£0.07°
B HEMSN 2.53£0.26° 0.15+0.01° 0.06+0.02° 15.53+7.97° 2.44+0.10° 25.88+10.64" 7.63+0.45%
. 2.19 1.86 1.45 1.00 1.01
HEMN 5.52+1.20° 0.28+0.10° 0.10£0.01° 22.47+4.81° 6.57+1.44" 25.88+3.49° 7.70+£0.40°

e AR A5 P E AR W T B A 2255 B, P<0.01,
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Effects of shrub on understory herbaceous plants and soil properties
in the restoration processes of degraded vegetation in Horqin Sand Land

Zuo Xiaoan, Zhao Xueyong, Zhao Halin, Guo Yirui, Li Yulin, Liu Rentao, Mao Wei
Naiman Desertification Research Station//Cold and Arid Regions of Environmental and Engineering Research Institute,

Chinese Academy of Sciences, Lanzhou 730000, China

Abstract: In order to understand the roles of shrubs in the restoration processes of degraded vegetation in semiarid areas, we inves-
tigated the effects of shrubs on soil properties and community characterestics of herbaceous plants in Horqin Sand Land, Northern
China. Based on the field investigation and lab analysis, the plant community characterestics of herbaceous plants and soil physico-
chemical properties in outside and inside shrub canopies were studied in the restoration processes of degraded vegetation (mobile
dune, semi-mobile dune, semi-fixed dune and fixed dune). The results showed that the vegetation cover, plant height and density
were higher in inside than outside of Caragana microphylla shrub in mobile dune, semi-mobile dune, semi-fixed dune and fixed
dune, and community characteristics showed a declined trend from shrub inside to outside. The comparison of soil properties in out-
side and inside shrub canopies of Artemisia halodendrom, Caragana microphylla, Artemisia frigida, showed that the contents of soil
organic carbon, total nitrogen and phosphorus, available nitrogen and phosphorus at 0~10 cm depth were higher in inside than out-
side shrub canopies, which suggests that the development of shrubs can enrich the soil nutrient under shrubs on dunes. These results
suggest that the development of shrubs has an important role in protecting and restoring seed resource under shrubs and creates sig-
nificant “islands of fertility”, supporting the benign environment for herbaceous plants invasion and establishment under shrubs.

Key words: shrub; herbaceous plant; soil properties; effect
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