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HEEO0.8 Pk - m By D AE A& E (114.5 mm) , & B 42 EH 90.8% ;0L 0.6 # - m By
DA ZAK(109.7 mm). RIFEEKFLIE KD ATKS FHFAE, EEZDHEEDIW
HEMNFEMEENO0.6 Fk - m™.
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Soil moisture dynamics and water balance of Salix psammophila shrubs in south edge of Mu
Us Sandy Land. AN Hui', AN Yu® ('Ministry of Education Key Laboratory of Restoration and Re-
construction of Degraded Ecosystem in North-western China/United Center for Ecology Research and
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Abstract: Taking the artificial sand-fixing Salix psammophila shrubs with different plant density
(0.2, 0.6, and 0. 8 plants

moisture dynamics and evapotranspiration during growth season. There existed obvious differences

- m™) in Mu Us Sandy Land as test objects, this paper studied the soil

in the soil moisture dynamics and evapotranspiration among the shrubs. The soil moisture content
changed in single-hump-shape with the increase of plant density, and in “S” shape during growth
season, being closely correlated with precipitation. The evapotranspiration was the highest (114.5
mm) in the shrubs with a density 0.8 plants - m™, accounting for 90. 8% of the total precipitation
during growth season, and the lowest (109.7 mm) in the shrubs with a density 0.6 plants + m™.
Based on the soil moisture dynamics and water balance characteristics, the appropriate planting

density of S. psammophila shrubs in Mu Us Sandy Land could be 0.6 plants » m™.

Key words: Mu Us Sandy Land; Salix psammophila; planting density; water balance.
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VYPMI ( Salix psammophila) ) 3Z 53 TE SR
Mg 2% , R T FAERK XU D R A5 2 S A AR BRI
WM, BB R L EEN N T8 MR 2
— U TERE A B R A VD M E A ALK
P 2T KR ™ R R, TR A T AT
FE . AR SCE 0 R 5 3R VD b R S [ B 2 R R T
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HR VDMK AR 25 FE | LAY A i D 6 1 0D b A e
B 5 KBS Z [R] 09 oF i e AR AR 4.

1 HRMXREHARFE

L1 iP5 XA

WFFE AL T HAL B 5 R Vb 20 7 5 i A
X BV TR YD S (37°52730"—37°57'30”
N,107°26'15"—107°33'45" E) , 4% 1300 ~ 1360 m.
M IX R T ) R R R A R T R SR
TR R AR R 7.5 °C B R
I 34.9 C Wemef-24. 2 C AR TR N
165 d; 4R & 280 mm , Hor 70% LA b RS 7E
6—9 A, FEMIAFEFRAEF A28 K B 2710 mm! ™
WIS EATT , 2 DX AT 0] 43 U0 B bl | () SR mnfE b
G b Gt 3 A28 AL, My PR AR B e 158 7
. BRI FeAb i sl 2 i sh T b LAY oK (Agriophyl-
lum squarrosum) Y2 FT ( Psammochloa villosa)) Vb HJiE
B4 (Inula salsoloides) 27 3 5 [ 72 2 & 2 Vb b LA
& (Artemisia ordosica ) | % 5. F ( Sophora alopecu-

roides) AU ANT ( Cynanchum komarovii) |, HP I H HE

( Pennisetum centrasiaticum ) “N  ; Fr.[A] R A 3= 2L
LA H| ( Nitraria sibirica ) . 20 &% £ KN ( Kalidium
gracile) .} 5% ¥ ( Achnatherum splendens) F177 5. 155
N G B BB B2 R W) LA Sk R ( Oxytropis aci-
phylla) JEAEEN S (Stipa breviflora) 4K ( Lespede-
za potaninii) R ( Leymus secalinus) (77 5.1 F14=0>
TR .

L2 Wk

TR XYM V% 2 1982 4F A T S A1 Y [ V04
WP 1.0~ 1.2 %k - m™) R 3 ~4 43
TS A B N MRE T ) £ AR AR R A D
&5 (Artemisia desertorum) 1%%% ( Hedysarum laeve) ¥
55 (Swainsona salsula) -0 FNF 35 5F A
1€ ( Thermopsis lanceolata) 4% 3% ( Corispermum pa-
telliforme) 38 (Artemisia argyi) 5.
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4 miRETT. 6—9 F & A A 78 I B VO HE AR
#R0.5 m AbRE 3 AN HBURE L, SR b Bl RE T i
0 ~100 cm H3EE/KE, LI 10 em HIERG, B 3 K.
9 H i AITEIN E 435 E oK & By [Rl ) 7R RS T R
BUPHIREARER 0.5 m 2 3 A 3, R I FR T
KA 0 ~100 cm £ JZJFUIR 5, L 10 em Sy []Bg , I
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%0 ~100 cm £ )2 HHEFIKEN 0 ~ 100 em )7
6—9 J T IEE KA {E.
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K. P R I W1 E BE RN i (mm) 5 G o 28
(mm) ;AQ AHLFE T 200 cm 4bsK 535 U B kN 78
(mm) ( R FeAl g X T KA, 3808 T FAh
FELHULAE AQ=0) s AW Sy 5o — I Be 1 I K AR
AL (mm) .
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E =0.1xMxRxH
A E IR (mm) s MOl R3S OKE (% ) R
AR E (g - em™) ;H N ZHEE (em) .
1.3 Hdlasabr

Bk g i 4R R 0. 6 Bk - m (T, B
KERRME, BFE T 0.2 #k - m™(T,) 0.8
B- m(Ty) 00T AT, B S K 22 RN
T, R T, 1) = 38K J3 25 A e 3R B, 5 7K i B A

K H SAS 8.0 GEit o ik 4 X E i 54 7 2% 1
M1, I H Duncan #2728 i, B EME
HKFRER a = 0.05
2 ZERESW

2.1 AR E VD MITE D\ K 7 B 2
HIER 1 AT UL, AN [RL AR 2 T VDI E A 398K 7y
ARBUATAE 035 22 57 BEARAR B L A3 0, YOI A+

I, HASRMR AR/,

Bt A - HE R (R B AN [ AR %% VDA DA
A K Rk BT, R)Z0 ~ 10 cm 11
Tk T A R %, AR E L
2. 7% HEMBNEIZN 6.0% RGBT THaE.

2.2 N[RIAR A B VD MIE A K 4 1 2T BhA

AR ZEYDMITE A S K R ST B ARtk

®1 FARBEFEDIENLTESKENETN
Table 1 Variations of soil moisture of Salix psammophila shrubs under different planting densities ( mean+SD, %)
A TR 6 7H 8 A 9 A HERE
Planting density  Soil depth June July August September Growth season
(plants - m™?) (em)
T, 0~10 0.90+0. 46Be 0.50+0. 13Cde 2.42+0.35Bcd 1.45+0. 44Bc 1.32+0. 81Bc¢
10 ~20 2.10+1. 04Bde 0. 80+0. 04Cde 3. 05+0. 60Bd 2.45+0.26Bc 2.10+1. 01Bab
20 ~30 3.06+0. 82Bdc 1. 06+0. 18Cdc 4.34+0.98Bcd 2. 64+0. 03Bbc 2.77+1.34Ba
30 ~40 3.23+1.27Bde 1.23+0. 28Cc 4.64+0. 75Bbce 2.62+0. 32Bbe 2.93+1.44Bc
40 ~50 2.93+0. 13Bbe 1. 59+0. 36Ch 6.51+0. 50Ba 4.07+0. 78 Bab 3.78+1.93Bbe
50 ~60 3.09+0. 39Bbc 1. 84+0. 43Cb 6. 71+0. 34Bab 5.49+0. 34Ba 4.28+2.03Ba
60 ~70 2.51+0. 43Bbe 2.08+0. 39Ch 6.84+1.01Bab 4.48+1.62Ba 3.98+2. 14Bhe
70 ~80 2.45+0.29Bab 2.15+0.37Ch 4.92+1. 11Bbed 3.77+0. 46Ba 3.32+1.28Bc¢
80 ~90 2.78+0. 12Bab 2.50+0.22Ca 3.69+1. 93Bed 4.33+0. 04Ba 3.40+1. 15Ba
90 ~ 100 2.96+0. 10Ba 2.67+0. 15Ce 3.42+2.23Bcd 4.52+0. 25Ba 3.39+1.21Ba
0 ~100 2.60+0. 69B 1. 64+0.73C 4.65+1.59B 3.58+1.24B 3.12+1.29B
T, 0~10 1.53+0. 62Ae 1.43+0. 72Ade 7.86+2. 04Acd 2.60+0. 28 Ac 3.35+2.92Ac¢
10 ~20 2.17+1. 04Ade 1. 51+0. 28Ade 4.32+0.49Ad 2.63+0. 30Ac 2.66+1.20Aab
20 ~30 2.61+0.45Adc 1. 71+0. 54Adc 5.52+1.39Acd 2.92+0. 21 Abc 3.19+1.63Aa
30 ~40 3.26+1.41Adc 1. 95+0. 48Ac 7.57+3.39Abc 3.35+0. 15Abc 4.03+2. 72 Ac
40 ~50 4.37+x1. 81 Abe 3.29+0.42Ab 9.16+0. 87 Aa 3.49+0. 58 Aab 5. 08+2. 66Abc
50 ~60 4.90+1. 97 Abe 4.92+1.45Ab 6. 66+2. 90Aab 5.75+2.54Aa 5.56+2.09Aa
60 ~70 4.24+0. 68 Abc 4.33+2. 14Ab 5.38+2.98Aab 7.49+3.29Aa 5.36+2.52Abc
70 ~80 5.87+2.27Aab 3.98+0. 68Ab 4.59+1. 02Abed 5.38x1.37Aa 4.96+1.46Ac
80 ~90 5. 64+0. 98 Aab 4.55+0.45Aa 5.35+1. 14Acd 6.99+4. 56 Aa 5.63+2.25Aa
90 ~ 100 6.02+1. 72Aa 5.67+0. 54Ae 6. 05+0. 59Acd 6.41+1. 19Aa 6.04+0. 99Aa
0 ~100 4.06+1.61A 3.33+1.58A 6.25+1.55A 4.70+£1.91A 4.59+1.24A
T, 0~10 1. 60+0. 53Be 0. 71+0. 08Bde 3.53+0.35Bed 1. 69+0. 50Bc 1.88x1. 13Bc
10 ~20 1. 68+0. 05Bde 1. 36+0. 28Bde 4.23+0.43Bd 2.09+0. 64Bc 2.34+1.22Bab
20 ~30 2.08+0. 21Bdc 1. 44+0. 43Bdc 3.83+0. 34Bed 2.78+0. 64Bhc 2.53+1.00Ba
30 ~40 1. 93+0. 09Bdc 1.57+0. 55Bc¢ 4.42+0. 55Bbe 2.97+0. 48Bhe 2.72+1.22Bc¢
40 ~50 2.19+0. 44Bbe 1. 72+0. 08 Bb 5.48+1.00Ba 4.37+1.92Bab 3.44+1. 87Bbe
50 ~60 2.48+0. 73Bbc 1. 86+0. 26Bb 6.09+1. 11Bab 3.41+0. 63Ba 3.46+1. 80Ba
60 ~70 2. 88+0. 33Bhc 2.06+0. 46Bb 6.23+0. 61Bab 3.81+0. 65Ba 3.75+1. 70Bbe
70 ~80 3.45+0. 44Bab 2.79+0.31Bb 6. 00+0. 33Bbed 4.13+1.42Ba 4.09+1.42Bc
80 ~90 3.46+0. 78 Bab 2.90+0. 50Ba 5.15+1.56Bcd 4. 14+0. 99Ba 3.91+1.24Ba
90 ~ 100 4.50+0. 39Ba 3.23+0. 46Be 2.82+0. 41Bed 4.06+0. 61Ba 3.65+0. 80Ba
0 ~100 2.62+0.94B 1.96+0. 79B 4.78+1. 19B 3.34+0.93B 3.18+1.21B

T, .T, Pl T, S FE RV B EE R 0.2 0.6 F10.8 Fk - m™ T,, T,, and Ty indicated respectively planting density for 0.2, 0.6 and 0. 8 plants -
m~2 of Salix psammophila shrubs. [F) 3 A Rl K 5 b 2 78 AS [ b 5 3 ) 22 S b 3% y AR /ING T FE 7R A ) 35 B R AN [R] - 3 8 B ] 25 S Wl 3
Different capital letters in the same column indicated significant difference under different densities, and different small letters indicated significant differ-

ence under the same density. T[] The same below.
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Fig. 1  Precipitation distribution and soil moisture of Salix

psammophila shrubs under different planting densities ( mean+
SD).

Ty T, F1 Ty 53 3 /R YA M 224 0.2.,0.6 FTO. 8 % - m™ T,
T, , and Tj indicated respectively planting density for 0.2, 0.6 and 0.8
plants « m™2 of Salix psammophila shrubs. T [F] The same below. P:[#
TR 3 Precipitation.
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Fig. 2  Seasonal variations of soil moisture storage of Salix

psammophila shrubs under different planting densities ( mean+

SD).
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Fig.3  Evapotranspiration of Salix psammophila shrubs under

different planting densities ( mean=SD).
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