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Abstract: [ Objective ] The objective of this study is to provide the foundation for selecting the excellent affor-
estation species in sandy area by establishing the drought resistance evaluation system. [ Methods] Two-year-
old seedlings of the twelve desert shrubs in Ulan Buh desert ecosystem were selected as the experimental
materials. Through measuring seven water physiological indexes, the drought resistances of the twelve
desert shrub species were studied by the principal component analysis and cluster analysis. [ Results]
(1) The water potential of Ephedra distachya, Nitraia tangutorum and Caragana korshinskii was lower
than the other nine shrub species. The bound water content and the ratio value of bound water and free water
(V,/V,) of Zygophyllum xanthoxylon was relatively higher, which was 64. 20% and 3. 3, respectively. The
transpiration rate of Atraphaxis bracteata, Nitraia tangutorum and Tamarix chinensis was significantly
lower than the other nine shrub species. The constant weight time of Haloxylon ammodendron and E phedra
distachya was the longest, and it was 144 h. The residual moisture content of Ammo piptanthus mongolicus
was the highest (44, 80%). (2) The drought resistance of the twelve desert shrubs in Ulan Buh desert
ecosystem was significantly influenced by water potential, V,/V,, residual moisture content, bound water,

transpiration rate and constant weight time, and the cumulative variance contribution rate reached to
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87.59%. [Conclosion| According to the drought resistance, twelve desert shrubs can be clustered into 3

categories. Ephedra distachya belongs to the strong drought-tolerant shrub; Haloxylon ammodendron ,

Nitraia tangutorum and Zygophyllum xanthoxylon belong to the medium drought-tolerant shrub; Hedys-

annn scoparium , Hedysarum mongolicum , Tamarix elongate, Caragana korshinskii, Ammopiptanthus

mongolicus , Atraphaxisbracteata , Calligonum mongolicum and Caragana microphylla belongs to the weak

drought-tolerant shrub.
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ecosystem
:]] ’ .
[2] s
[3-5] 3
[6] o ’ N
[7-9] ,
, [10] ,
[11]
12 ,
, 12
1
, 40°09'—40°57'N, 106°9'—107°10"E,
7.8 °C, 3 100~3 300 h,
47%, 3~3.7 m/s,

( Artemisia ordosica Krasch) .
(Nitraia tangutorum Bobr) (Ammo pi ptanthus

mongolicus (Maxim. ex Kom.) Cheng F.) .

2

2.1
12 : (Hedysannn
scoparium Fisch) ( Hedysarum mongolicum
Turcz. ) | (Tamarix chinensis Low. ).
(Caragana korshinskii Kom. ) . CHaloxylon
ammodendron (C. A. Mey. ) Bunge] . . .
(Zygophyllum xanthoxylon Maxim. ) ,
(Atraphaxis bracteata A. Los. ) . (Calligonum
mongolicum Turcz. ) (Ephedra distachya Linn, )
(Caragana microphylla Lam. ),

’

b 8 N b
2.2
WP4-T ;
, (W), 12 h
W), W, = (W,
W)/ (W,—W,) X100% ;
ney LI-6400

H

o Office Excel 2003 SAS 9.0

o



12 97

3  — N1 =5 A
' R B
3.1 — ) B 8
C————yAE
L T
, , , ' SR
)  — -
[13 1,170 1 ,12  —
(—31.0 MPa) < (—30. 4 : Fr e
MPa) << (—26.0 MPa) << (—23.0 ] %—ﬁ
. ) .
MPa) << (—15.0 MPa) = (—15.0 MPa) << -40 230 220 -10 0
(—14. 6 MPa) << (—14. 3 MPa) 7K #/Mpa
< (—12. 8 MPa) = (—12. 8 MPa) << 1 12
(—10.9 MPa) << (—10. 6 MPa),
s N 1 , 12
9 . , / .
. , 64. 2%, (56.4%),
3.2 / (50.5%);V./V, ,
V) V) 3.5, (3.3, V./V,
. 3, 3.2,
, , / , .
Va/vr [15-16] .
1 12 (V.) / (V.)
V./ % 38.8 35.8 40.1 36. 3 56. 4 37.3 50. 5 64,2 20. 1 30. 1 35. 6 30. 4
V./V, 1.4 1.2 1.7 3.2 2.6 1.2 1.9 3.3 0.4 0.7 3.5 2.6
3.3 /J\HM%X';*UL ——
WSD b 1
( ) e
, VE ]
U —
’ L |
, (1 .
° ° WEE ]
2 ,12 £ B '
KR %Eh 1
(55. 6%) > %E — . .
(53.8%)> (46.2%) > (40, 1%) > 0 20 40 60
(35.8%)> (33.3%)>  (29.8%)> Ko A%
(28. 9%) > (27. 5%) > 2 12
(25.6%)> (19.5%) > (14%), 34
9 . , N

(4]

[17-19] s 3 s 12



98

£70. 8 mmol/(m?* + s)J<C
(191. 2 mmol/(m? + s)) (248.0 mmol/(m? + s)]
< £251. 0 mmol/(m?* « s)J<C
(296. 0 mmol/(m* « s)] << £300. 0 mmol/
(m* » s)1<< (391. 0 mmol/(m* « s)J<C
(412. 8 mmol/(m” * s)1<C (525.0 mmol/(m* « s)]J
< (526. 9 mmol/(m® « s)J1<C (542. 0 mmol/

(m® » 9)J)<< (824. 1 mmol/(m* « s)J,
9 . , N
3.5
( )
R 4
s , 144 h,
(106 h), , 100 h;
A L E ]
W 1
BR e ]
VRS |
b 8 —
LT 1
SE ]
WR ]
Fré ]
EA T | —
[T Y —
by : | ,
0 50 100 150
{5 2 I [&)/h
4 12
3.6
12 7
4 «C 2, 4
87.59%, 4 12
87.59% o
3, 4 8.90%,
3 o
. . NERVAREN . .
. 6

(33.5%),
33.0%.

NN ), E—

W

3

WARE

Fr

B —

AE- S e—

LS
b : - 1 ) ,
0 200 400 600 800 1000
75 1B %/ (mmol e m” ~ 5™)
3 12
A )L/
W —
R
iR ————————
WAREI—
HT 1
Bl |
ES
BWR 1
i - S E—
EZ a3, m—
i —
e — ) , . ,
0 10 20 30 40 50
B HE & KEM
2
/% /%
1 3.131 44,730 44,730
2 1. 242 17.750 62. 480
3 1.135 16. 210 78. 680
4 0.623 8.900 87.590
3
1 2 3
0. 444 0.232 —0. 349
0.095 0. 609 0.555
/ 0. 441 0.014 0.292
0.374 —0.229 0. 445
—0.439 0.120 0. 444
0.266 —0.638 0.258
0. 442 0. 317 —0.151




5 12 99
3.7 , i
SAS 9.0 R
C 5, 12 )
s 1L C , P | ,
N N s M C ) , N
. . 12
) , 12
0 0.5 1.0 1.5 2.0
e ’
AN 38 L .
Z M 12
kS
WA (D R
ﬁ%%gﬁ J ; V./V. :
PRE 64.2% 3. 3; .
gf ;_’7 9 , 55. 6%,
=F) 53.8%,46.2%; .
PR 9 : ’
5 12 144 h, (106 h),
(100 h); , 44.8%,
4 (33.5%),
(33.0%).,
4.1 @ ’ S
| . 6
’ 12
[20]
° ’ . 87.59%,
’ ’ 6
’ ’ 3 12
o ; . .
- ’ . . . o
i [ ]
. . (1] (M. : ;
2001:159-164.
° ’ 2] : : . .6
' (1] ,2010,26(2) :113-117.
° (3] [Jl. ,
’ 2010,45(7) :14-15.
[4]
. L. ,2000,20(4) :363-368.
, [5] . [Jl.
, , ,2001,18(6) :643-648.
[23] . [6] [M]
, ,2001.
[7] ; . . .4
’ [J]. ,2011,31(3):213-218.

( 105



(2]

. N (4] , , [Jl
R ,2013,44(6) :648-656.
(2) 3 [5] ,
[J]. ,2012,44(5)
’ 93-100.
’ ' [6] Liu Cuirong, Du Cui. Characteristic and criteria of deb-
’ h ris flow partially blocking big river [ J]. Journal of
N ’ Chongqing Jiaotong University: Natural Science, 2014,
N N 33(1):79-84.
° [7] , ,
3 [yl ,2014,10(5) : 1198
o 1202.
. . (8] , . . “7.117
4 , [yl
. 2.0 , ,2014,36(2) :81-91.
; 2.2 ., (o] ’
0JJ. ,2007,15(3) :374-379.
° [10] S
L ] [J]. ,2000,9(1) ;:80-83.
[1] L. [11] , ,
,1995,3(1) . 1-15. : .
2] 0. .2010,25(3) :71-73.
[(D]. +2000. [12]
[3] 5 ) , [R].
[l ,2012,21(6) :131-135. ,2011.
( 99 ,1991(1) :6-10.
[8] , ; . .3 [17] , . [J1.
[I]. ,2006,13(6) ,2004,12(1) :127-129.
252-254. (18] .
(9] . , , (1. +2006,42
[yl ,2012,28(13):103-108. (6):1117-1118.
[10] . (. [19] , , .
,2002(3) :48-49. LJl. »2006,26 (4) ;553
[11] . A . 558.
[J7. [20] Marshall J. Rutledge R, Uluwald E. et al. Reduction
,1994,5(1) . 32-36. in turigid water volume in jack pine, white spruce and
[12] , s s [M]. black spruce in response to drought and paclobutrazol
,2004 :22-25. [J]. Tree Phkysiol, 2000(20):701-707.
[13] s [21] Saitoh K. Kikuirl M, Ishihara K. Relationship be-
[Jl. ,2000,20(2) :212-217. tween leaf movement of trifoliolate compound leaf and
[14] Tilman D. Plant strategies and the Structure and Dy- environmental factors in the soybean canopy[J]. Japa-
namics of Plant Communities| M ]. Princeton: Princeton nese Journal of Crop Science, 1995,64(2):259-265.
University Press, 1988.52-97. [22] s s .
(15] . . - 4 (1. 12005,28(3) ;
[yl »2002, 13 (11); 368-372.
1385-1388. (23] . , . .8
[16] [J1. (1. 52009, 29(4) ;46-50.



