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Abstract: The straw checkerboard barrier and vegetation protective system play important roles in desertifi-

cation control and ecological restoration in desert area. In order to figure out the ecological restoration

effects of straw checkerboard barrier and vegetation protective system,we investigated the diversity index,

species richness,abundance and measured the indicator of soil nutrients. Our results showed that 1) the im-

plementation of straw checkerboard barrier and vegetation protective system had significant effects on eco-

logical indicators and soil nutrient indicators in the research area. The plant abundances of the two meas-

ures per square meter restored from bare sand to 22 and 87, respectively,and the species richness reached

19 and 26, respectively. The number of plant families reached 9 and 12, respectively. The available phos-
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phorus, total nitrogen,and organic matter of soil nutrient indicators in straw checkerboard barrier plot were
lower than those of natural dune,while the total phosphorus,total potassium,available nitrogen.and avail-
able potassium basically restored to the levels of natural dune. In the vegetation protective system plot,ex-
cept that the total potassium was basically the same as the natural dune, the other indicators of nutrients
were significantly higher (P<C0.01) than those of the natural dune. 2) The plant abundance,richness and
diversity index in the vegetation protective system plot were higher than the straw checkerboard barrier
plots,and the community lifeform structure was more complex and the succession speed was also faster
than the plants in straw checkerboard barrier plots. 3) Due to the “fertile island” effect of the shrubs pro-
duced by the plantation,the soil nutrient content in the vegetation protective system plots significantly in-
creased. Except for the total potassium,the enrichment rates of available phosphorus,total nitrogen,organ-
ic matter,total phosphorus,available nitrogen,and available potassium in the vegetation protective system
plots were higher than those of the straw checkerboard barrier plots. To sum up,in the disturbance zone of
project in Gurbantunggut Desert, adopting vegetation protective system measures was more conducive to
ecological restoration than merely adopting straw checkerboard barrier measures.

Key words: straw checkerboard barrier; vegetation protective system; ecological restoration; soil nutrient
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Table 1 Species composition and dominance of communities in the study area
A5 BE H AR By 4 £ 2 B
MARLT % A 3 A B

TR X e 7RG~ N T AR Xif
%t %5 9 ( Horaninovia ulicina) 1A A B AR P} 2.27 3.63 4.13 3.70
Rl Vb (Salsola tragus) 1 4E A R R 6.91
BB R SE (Corispermum lehmannianum) 1 AFEEEA R 0.70 0.92 2. 20 1.09
YT (Agriophyllum sqarrosum) 1 AR R R 0.50 0.45 0.06
#1534 (Ceratocar pus arenarius) 1 AF A A HE 26. 22 0.98 0.16 1.08
% UK#i (Bassia dasyphylla) 1 AEAETA R 0.23
X 3% (Petrosimonia sibirica) 1 AR R 0.21 0. 83
FI# 1% (Haloxylon persicum) INETRA 2iF] 0. 27
2548 (Seriphidium terrae-albae) 2V AR R AR 2 Bk 1.97 0.07 0. 82
i3 (Hyalea pulchella) S A AE ) EoLEs 7.14 5.13
B (Lactuca sativa) LA Aa ) L 2. 80 6.77 0.23
Vb (Artemisia desertorum) LA EOR Eopt 0.98 0.32 0. 39
W3k (Echinops gmelinii) PNk Eop 0.12
Bith T B (Senecio subdentatus) KA Eops 0. 66 3.71
AL EH (Arnebia guttata) ZARE R EE 0. 20 1.20 1.21
AR 48 5 (Nonea caspica) 1 AEARLAR Ll 0. 30 2.68 0.47
PR E (Lappula patula) A A ) HRIR 0.32 1.24
R T (Lappula semiglabra) S A AT LR 1.32 1.24
SMBEFE (Alyssum linifolium) KA AE ) T FAEE 0.82 2.15 13.59 11.50
WF (Malcolmia africana) S A A A 0.15 0.69 0.74 0.52
£ R (Malcolmia scorpioides) A A 4 +FIER 5.95 0.69 3. 14 2.90
INFERETT (Erysimum cheiranthoides) S A A +F R 2.17
i F% 5 (Schismus arabicus) A Au ) ARAF} 2.66 7.25 12.68 7.05
R 52 B (Eremopyrum orientale) AT AR RAFE 5.53 7.02 7.99
BB =8 (Aristida pennata) LA A BR RAEL 1.91
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R HE (Astragalus oxyglottis) J& A A ) o8 2.45 1.44 5.95 3.52
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S R B (Eremurus anisopterus) S AT A ) o AR 2.71 3.47
PR E R (Carex physodes) kiR LY PR 0.52 47.90 1.55 21.78
1161 & (Hypecoum erectum) A A Y R 1.03 0.62
U R (Ephedra distachya) INEAR R R 4.05 0.62 1.98
+ Kk (Euphorbia turczaninowii) A AR KR 0.06 0.11
INTETG (Plantago minuta) S A A ) KR 1.84
Vb HE W T (Silene olgiana) LARE R AR 0.42 0. 86 3.42 0. 36
AWM 4 )L (Erodium oxyrhinchum) KA AEY) M4 LR 37.98 11.81 9.79 2. 85
FRAETT (Soranthus meyeri) A AT I B 2.34
INIEFIIF (Nepeta micrantha) S i H ) JRIEEL 3.41 0.68
WA (Calligonum mongolicum) PN HF 0. 35
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Table 2 Comparison of soil nutrient among different sample plots (mean-+ SD)

o ﬁmﬁﬂ éNi1 %P,l %Kil HR Nil AL Pi1 AL Ki1
/(g kg ) /(g+ kg ) /(g+kg ) /(g kg ) /(mge+kg ') /(mgekg ) /(mge+kg D)

7 A% 0.2740.07b  0.024-0.00b 0.18+0.0la  13.81£0.20a  1.8341.10b 0.68+0.26b  79.5046. 44a
PO 1.1740.20a  0.072%£0.0la  0.192420.03a  13.6320.33a  0.9220. 04a 1.8740.54a  71.58210. 38a
FHHE-NT A 0.50+0.10b  0.03+0.00b 0.24+0.02b  11.7140.25a  3.31+2.08b 1.7540.41b  173.33462.27b
it iR 0.3440.08a  0.0240.0la  0.2020.02a  11.584:0.27a  0.942-0.05a 1.0840.30a  74.83210. 25a
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Fig. 4 Sorenson index and Cody index between sample plot of
sand-fixing measures and the vegetation in natural dune
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