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Fig.2 Annual variation of meteorological elements in the study area
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Fig.3 Diurnal variation of photosynthetic parameters of plants under sand burial and no sand burial
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Table 1 Changes of growth parameters of plants under sand burial and no sand burial
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il Thi 1.68+0.48" 7.55+£1.23" 188.90+21.11° 0.7240.05" 0.43+0.04°
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Table 2  Soil temperature difference under sand burial and no sand burial
) Wt M U RS S
Hsf [
v e[Sk v ARvbag v ARvbag b B35l
08:00 15.06+1.14° 15.80+1.43° 12.45+1.32° 12.56+1.11° 15.21£1.25° 15.02+1.62° 13.34+2.05° 13.81+1.54°
10:00 20.11+1.02° 19.33+1.30° 13.07+1.83" 14.35+1.73° 22.61+1.07 22.05+0.98° 19.15+1.64 23.59+0.99°
12:00 23.26+1.21° 27.20+1.17° 24.39+1.27 27.57+1.43" 22.97+2.01° 25.32+1.11° 30.22+1.32° 34.20+1.46°
14:00  32.49+1.05 36.30+1.62° 26.92+1.09° 30.77+1.08° 26.26+1.16" 32.51+1.08" 36.56+1.04" 39.17+1.66"
16:00 34.95+1.11° 38.49+1.80° 27.59+1.14° 36.48+0.85" 37.63+0.78" 40.17+1.67° 38.11+1.54° 40.45+1.15°
18:00  31.33+1.62° 35.46+0.97° 33.30+1.63 35.63+1.19° 34.37+1.41° 37.19+1.22° 34.15+1.33 38.73+0.94°

ANF/ING FREFRR VIR VAR AR T 7 3L 22 S 1 35 (P<0.05) .

Pho X 5 X SEBAE Y LAY R 4B (Corethro-
dendron scoparium) [ WF 45 K — 8> FER
PRl S AP A D 1 30 e 498 o e e R R A R
B A R AAE L e A 2 P RSl R B, b
HURE Y AR R i I T AR VA o X S X T

FLRVE X I (Salix gordejevii) BIF5T 45 F—% ",
FEF PR VIR S | S AR Y 09 A= ) IAAR B 1l [
W5 A8 AR R ) ZE M A TR S A ) 16 &
PERE™ . g K i 2 VD e AR A W) 18 52 1D 3
J5 A R RE TR AL B R o e B M B A, Vb GE



%5 BAFEE . BV ML SR A ) B 5 IR 69
45 45
* CdEvbi [ B 27571
35 T 35 4
30 4 30 4
2 2 K
3251 * 5 254
ZE . I * 3-‘22()
N 20 N 4
[t T 1m . . *
154 = 15 4 T T
*
10 - = IOE
54 ; 5
o wv o (=] =i il o (=] = o v (=) { o) o s ) o = (=)
Y | T o2 4 ] 8 8 b4 | T T2 8 8 8 8
- O o d 1T 1 7w
wvy S el w £ vy
RifR/um B/ um
45 50
40 DEE * L 454 B * i
| ke i ki
354 1
30_ _s *
S | 4 T
§25- .
20 4 i T
i , = T 1 .
15
10 4
5 m _
I 1 i
o Ual o (=] o £ o] [ =] o 3 o v (=) 0 o (=] o v o
v | 7 T s 4 8 8 8 ¥ | T T s & 8 8 8
N [\ o N N N
e} o A [Te} (] A
= 4 & 4 1 = 4 4 4 1
— N % — (o'} %
Hr/um B,
E5 VIRV EAE Y T )5 0—20 em T HERIARZH I (* 2R P<0.05)
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Table 3 Soil salt composition under sand burial and no sand burial
- ' HCO, cr S0, Ca® Mg K Na' o
/(g-kg™") /(g-kg™") /(g kg™") /(g-kg™) /(g-kg™) /(g-kg™) /(g-kg™) /(g-kg™)
g b 0.25£0.012*  0.18+0.019*  0.33+0.043"  0.08+0.002*  0.01£0.001*  0.02+£0.004"  0.22+0.018"  1.09+0.014"
EbH 0.21£0.037°  0.82+0.041°  0.25£0.082°  0.21£0.004"  0.02+0.012°  0.07£0.002°  0.94+0.047°  2.52+0.03"
R Vb 0.28+0.072"  0.17+0.012°  0.47+0.007°  0.14+0.001*  0.04+0.007°  0.02+0.002°  0.23+0.082°  1.35+0.026"
JEVPIE 0.38+0.051°  0.46+0.023°  0.76£0.071°  0.17£0.043"  0.02£0.003°  0.36+0.017°  1.08+0.003°  3.23+0.03"
RS Vb 0.10£0.045"  0.01+0.081*  0.09+0.014*  0.04+0.001*  0.01£0.001°  0.01£0.001*°  0.02+0.001*  0.28+0.02"
JEVPH 0.24+0.019°  0.03£0.090°  0.03£0.007°  0.03£0.019"  0.01£0.002°  0.01£0.002°  0.06+0.003"  0.41+0.038"
S PhHE 0.4140.044°  0.04£0.012°  0.04£0.001°  0.02+0.001°  0.01+0.003°  0.04+0.002°  0.11+0.002°  0.67+0.009°
EVbH 0.24£0.021°  0.59+0.055°  0.18+£0.005°  0.06+0.004°  0.03£0.003°  0.01£0.001°  0.93+0.041°  2.044+0.018"
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K IR TR HCRE ), R TR A T R AR
TR RS X R SRR TS RO, X 1—2
ARAAE IR, B B 2 RE R A B B ER AR

FNEFEAG I, ol N AR R BB B TR D R
FIA PR BGE . SR, 0 T 22 4R AR Aok U, 384 0 3t
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Table 4 Soil nutrient composition under sand burial and no sand burial
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Effects of sand burial on typical desert plants

Zhao Chunyan', Qin Jie', He Xiaohui'?, Zhou Dongmeng'
(1.Key Laboratory of Ecohydrology of Inland River Basin, Northwest Institute of Eco-Environment and Resources, Chinese
Academy of Sciences , Lanzhou 730000, China; 2.Baotou Teachers College, Baotou 014030, Inner Mongolia, China)

Abstract: Desert ecosystem is the major components in the arid area of Northwest China, which is one of the
most typical fragile ecosystems. Sand burial has an important impact on the survival and colonization of plant,
distribution and composition of vegetation in this area, as well as the function and structure of desert ecosystem.
This study compared the physiological and growth differences of the typical desert plants, Haloxylon ammoden-
dron, Tamarix chinensis, Nitraria tangutorum and Calligonum mongolicum under light sand burial and no sand
burial, and explored the reasons for the differences from the aspects of soil salinity, soil moisture and soil tem-
perature. The results showed that the photosynthetic rate of H. ammodendron, T. chinensis, N. tangutorum and
C. mongolicum under sand burial were generally higher than that of no sand burial, and the transpiration rate was
significantly lower than that of no sand burial, and the water use efficiency was also higher than that under no
sand burial. The plant height of H. ammodendron, T. chinensis , C. mongolicum and N. tangutorum under sand
burial was significantly lower than that of no sand burial, but the ground diameter, crown width and leaf area in-
dex were generally higher than those of no sand burial. The main reason was that soil clay content and soil mois-
ture under sand burial were higher than those under no sand burial. Whereas soil temperature and soil salt under
sand burial was lower than that under no sand burial. The research can provide a theoretical basis for vegetation
reconstruction and restoration in desert.

Key words: sand burial; photosynthesis; soil moisture; soil salinity; desert plant



