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Abstract; Based on the large-scale survey and positioning observation of Haloxylon ammodendron forest with various ages
growing under different site conditions in Shajingzi region at the downstream of Shiyang River, this paper studied the effects
of ecological factors as precipitation, soil water content and soil crust on the artificial H. ammodendron population and
communities. Result shows that H. ammodendron is not restricted by the minimum threshold of precipitation, while
restricted by the maximum threshold of precipitation, 180mm. At present, artificial H. ammodendron in the downstream of

Shiyang River is basicly relying on precipitation. However, the annual discontinuous rainfall with similar intensity will not
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apparently affect the growth of artificial H. ammodendron population, whereas will significantly affect species composition,
quantity of plant population and biomass of herbs in H. ammodendron forest. Soil water content is the essential ecological
factor affecting artificial H. ammodendron forest. H. ammodendron will die when water content in aeolian sandy soil is less
than 0. 824% ; and degenerate when water content is between 0. 824% to 1.30% ; and grow normally when water content is
above 1.30% . The growth of H. ammodendron, restricted by soil water content, will aggravate the loss of soil water. Soil
water content reduced to 1. 3% after 8 years of afforestation of H. ammodendron; reduced to less than the wilting coeffcient
14 years later; but increased to 1.30% 30 years later, when the remaining H. ammodendron population can grow normally.
Soil crust, especially physical crust, played an important role on fixing sand and protecting H. ammodendron from erosion,
but simultaneously, it restricts infiliration, which will result in soil drought, and accelerate degeneration of artificial H.
ammodendron. With undermined soil crust, soil water content will increase gradually. Comparing with bare mobile sand

dunes, soil crust has significantly changed the composition and the quantity of species in H. ammodendron forest.

Key Words: artificial H. ammodendron forest ; precipitation ;soil water content ;soil crust

#tR (Haloxylon ammodendron Bge) , BIEWTRE S, EAH THERERX" ', RA PR FLE. Wt
LT T WA TR IR R A BN ARE , 78 1 J Pl (38 VBRE (W BR R 3 BE ) (BRI (T M 4) Ry
BV A RS A A A R— U BIEE ZAREO U0 BB R AR, SUR 2 R OB
(Cistanche deserticola) FF+EFEY) , N TE R KA T 2 A Mo RHARY T30 0F B 2 B A0 8 AR AR A Y K
BHRERBSHRABRERAE ERSRT, — B4 FEERAE, T 1984 37 5B R E =R
R, RRRTRAETE N B A AR AN BRSSP EES 3R TERN
N B AT B RO IT W RS A WD T S A B S Y R R BN AR
KA AETRRRAT N A B A A Y R A S HAE KRR Y BB W S EMREARD
BT A K S B R Y R AR RE B ED P AR FE X SRR E R S R
F T AN, KB RRA RETEL TR R AR 2R T R kiE, BRTIX TR
BAEK REFEWABIG , £ BSRRKH 80Kk B F Rk P R shAZ 4> s FRREK.+
B BRI AT AR A K R HBE SR WU R 133K 5 N TRBARK I B R M P58, MY
BAM R G AR R T Y ZAESE TSR, &EESE T XRR D KA KRN BT R
BRI #RE 2BEEV U LR URKEREZ A EENE RN A XERBBV SIS (LT REAY
HTF) ZAEE MM RERE b, B T Bk LK RIS B3 A TARRF A K R H B R GS M m, h
H—BNRATRBRARERIL S R IR E TR RS KE.

R KB A W P REBEUH T, HA T EFFERDERE %, LBERF KSR, 2467
¥RIR 7. 68°C, M i B i R 40C, IR B AR SR - 28. 8C; S FHREK 2 116. 2mm, F PR E K &
2643. 9mm AE-FIHMEXHEE 51% , THRE 5.3, L 175d; ZRILXL, KX H $026. 3d, ¥ 2 H 25d,
WY H 37.5d, 4 H 29.7d, AEFH R 2. 5m/s, HFRK IR 20 42 50 424049 5. 731 42 m’ W F A i
LRI 1.0 42 m® 24 s M T K7 i 1961 459 2. 21m T &3 2001 4E 59 18. 4m, 347384 0.50 ~0.71m/a H5E
EBTH. TEZARXNY L, FHRAEEXNM™E, W HE Y 85 (Populus euphratica Olivier) | 1P &
( Elaeagnus angustifolia L) B2, A LRRFEE (H. ammodendron) Fl KR LI W) ( Tamarix ramosissima
Ledeb ) H P ™8 T, HoAts B YME 8% 40 K 4R E #ll ( Nitraria tangutorum Bobr) 4% ( Caragana korshinskii Kom) |
U7 ( Calligonum mongolicum Turcz ) 45 1 BUA R B B I, T34k Y R , 148 2 KB h R E TR
TR X IRAE PR R RO R IR X 2 —
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2 WRAE
2.1 BEAE

R, AEAF SRR (EEY R EEE YR R BB R GH) A FEAR R A TR
BRARGEHFPERE, B R AR EERT 2 ~3 4, FF K/ 20m x20m, # AR #1786 AR
2, AERREREEE TR AR YRS | SR RE T i AR AR ME T T A,
FHES ~10 A, FH KD 2m x2 m, FEI IO S E S,
2.2 FEEAHERNE

T BRI TR F A, ZE IR R R BAR AL B U, BURE IR IS 1m , 25 B2 B BURE 5 3 iy 1ol S8
FEVEVRAR AR K T34 N 2 P SHIER,
2.3 1K GWE

T RRRAREEE TE A F AT, R AR AR AL B BURE I 2 13 &K, BHEEE 1m, 8 20cm K 1 2,
BREEEBUE, 2001 ~2003 48, 358 2 ~ 31 SRR R, DL B A AR A TRBAM 58S
KA, TR HRE A BBV E 157K, BB 150cm, 5 50cm h—Z , BREEBUFE,
2.4 BUATRBHREREKRE

2001 4EFZ(4 B) FHiR , 18 o RMRHR ALK T I P8 , ¥ 0 38 50cm, B S0cm , 4FHEFF K 1
W, —IKFEEKE N 1200 ~ 1500m’ /hm’ , 2002 4E£Z(4 H) BEKHT, K X A5 B X FEHLIEE B >2m. 1
~2m fl <1m MRREL 6 ¥R, W iEHNEHRE RIEFMFHERKE, 9 AR RICRRIE G IHE S 4
K&,
2.5 K TBRAE

7£2003 457 F 25 H ,7EMRBRMH . BRI LA RV ., 3B B [F) 1845 B R 3% B A8 {0l [ 8 i
F,26 HREZK 1. 1mm J5 14h, U E B EHE R AFLE L EE KR, 2004 4£ 8 F 11 HFE/K 11. 7mm JF 24h,
48h , 7€ [E e & 1B IERE AR L2 L EE KK,
2.6 ZRALEIAE

2003 4F 4 JHBRE T HRM L VR RN LR A TR, RS AR ., Wb
R H—, 2R, BRI L B IR 1 W 45 5 KRR A 45 B 2 L, #E— 2By
B AR 98 s HL =, R AL ERBE 2R, , BN 345 B 257 10 ~20m” RO IR T, FRZEMRMRIEAR LT T4 0. 25 ~
0.5m’ i ,2003 4F 2004 4EJEBURENIE 0 ~ 180cm + 2 HEF K,
2.7 BEST

VA2 5 SCIR LI B 434 AL 30 P T 42 1 35 (8 Miicrosoft 23] B9 R A8 AL B KM Excel SERL. 2 71T
1& DPS iR 43 R G HE4T, £ HAH Duncan [RETERZENI6Y: (BUBE R 0.05 f10.001),
3 GR54H
3.1 BRI RRFP R XA KK E N

SRR E KRR SR X B K BORHEA TR T R IR, B R KRR 730 X B4R TRk & (& vh ~
2001 4F) 1R, inFMTEE Dy S0mm  H R BUE Yy 39mm , N 52 B 5 45N 35mm , Fri# 3604 25mm, i H
IR DX S K AR P9 VAR B R R, AN AR TORE K H R, AR TR K B IR IR KRR I 437 , iR KRR AR
KER T KMENRIKTERERET . B,  —BHEYARE, SEKEXBRR 6 EGHBHREEM,
HEHMNIAHFREKE 110mm WREE; ERNFE TS A BB KE 168mm 9% 0 B ; EFTE W 57 8
173mm MF G E; AFTEAHABMEKE 177mm A2 B, Fa, 22 AR B (164mm)  F 78 (185. 7Tmm) , 22
M (312mm) F1 7 B WH3K (186. 2mm) 5| FpfR XK R, RREFFEKER T 180mm L) L HHN HR R
RALEFEEH X LA R T E UL S AR TS AR (50% LI F) K82, B R A MK, Tk LW B R %|
BELUSAR , #E— 2R SRk B XA 10 FAE R A BRI, A 94 180mm [k b FRAE AR 5| Fb k33
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REVH T HX ZEFH KR 116. 2mm, B HRRE KK X, 72 LG E RA/RRMKS 6
(1994 £ REE L) . BRE,ERSETMATRBRIEGITIES L, AL LR AREH . X REWIHTH
X3 40a SREIFEK S BEATH R B, AR MK B EI2E 116. 2mm FeshAR 4k, AR AR R R REIRE A, EEREK
HIAE6 ~9 A, B 24FMKER 58.9% (B 1), FEMEKELZFFHHE 20mn, GL24EFEKSEY
18.0% , Hr 1998 4535 %] 53. 3mm, 5 P24 K B 4% , T 1987 451 1995 4FK H B SRE . &ZRE
IKEZAEFIHE 2. Tmm, 5 BFEKE 2.6% , Hrb 1989 42353 16. 3mm, HEI4FRIK B EH) 22.2% ,BE ML
FARHAEKEE, AADRRRADFEXML, LFEZHRKEERTHELEE M, HARILL RN
FEBRPRIE. 2R LFERKELAIER THRRILL RAREEFAE . E2R(K1,E D), HIA
HFTEC AN THRRMBILE AR BHRES LSRR NG RSB A R

—e— 4EREJK Total precipitation  —o— FHZEFEIK Spring precipitation  —d— A& Z2pEIK Winter precipitation
180 —
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Fig. 1 Annual precipitation and its seasonal allocation in Shajingzi

®1 RBDVATFSRBRRBHSHRAEHEKEREFHHEILE
Table 1 Annual precipitation and its seasonal distribution in Shajingzi and regions with nature H. ammodendron

SRR B %% Spring E 2 Summer FZFE Autumn &2 Winter
AL Annual kB B kR Bak kB Bak Rk E Bk
Distribution area precipitation Precipitation Percentage Precipitation Percentage Precipitation Percentage Precipitation Percentage
(mm) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
%?E el 16.4 2.4 14.7 8.3 50.7 3.1 18.8 2.6 15.8
Xinjiang Tulufan
W52 75 64 13.6 21.3 36.9 58.3 8.8 13.4 4.7 7.0
Akesu
R EQ] 116.2 20.0 18.0 69.8 57.9 23.8 20.8 2.7 2.6
Gansu Mingin
ﬁ‘:”ﬁ 73.0 9.6 13.1 50.6 69.3 10.8 14.8 2.0 2.7
Subei
V\]%Ehmer ﬁﬁ?ﬁﬁ 34.7 2.2 6.5 15.8 45.7 16.0 46.0 0.6 1.9
Mongolia Ejinaqi
Ear g
B = 105.6 15.3 14.5 70.3 66.6 18.1 17.2 1.9 1.8
Jilantai

BE 2002 48, REND - FHUX 693 F AL FRER] 18m 2T, RRE TR, [FAT,1958 4E8E 4T B 1)
YHEUKEER , HBTET T K DA R 2 M Bt e 2 2 BT , A TR A K B9 R B 40 SR TR B T RSB, (ELRE K
B HERRRBEH 675 ~900 #/hm” BeAk ™", 71 B 4k B4 B RUE Y I BRI R AR ( > 1650 #k/hm®) .
PEBE 1K A FE , AT —IRTETEAR S ~ 8a JF N IREET , BB AWK DI K RBRFEX T, |
IR BT AR RERAT 5 B R MK R BRI, T 45 B2 [ 2 U MR AR KR AT 25 8 (375 ~ 450 #k/hm’ ) i A%
TRARBREE, ATRBRAEEREIRARREEG, KR UESERRFRE R, REMRMLIEN
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BOW, (BRSBTS R R, K S A TR A SIS SR b A e RE
BRI AEHIHR B B AL, SR 2 ~3a JEASH BB B, SRR+ Ik 5338 (i RS
B, B A SR R 1 HO4E B K Be B AL , Xt REN A TR E KA &7 R , Bk 85
SRR BRI B R R LR T R UK | SRR YR E LAY R (R2) . BHIL, U0y
FEIK AR BR AE AR L BN | AR A YD APRE A 2 AN B R , AT R N AR RAR AR IE B 5 MURRALE o

®2 RBDHATHRDDERBHERRRSHARERD
Table 2 Relationship between the growth of H. ammodendron forest and precipitation on mobile sanddune in Shajingzi

BB =& Coverage (% )
wy AR Toal mumber SR T gy e
recipitation i o ensity AR
Year Species of plant ) Total Annual
(mm) (#/m?) Shrub .
(k) coverage species

e N=V RPN ¥

2001 90.1 T 6907 7.65 12.26 4.44 7.82
e N=V RPN ¥

2002 174.4 LA RE RN 31666 35.07 47.06 4.51 42.45
EE

¥k Agriophyllum arenarium, BALHLS Limonium aureum , BRE Suarda glauca, 3EFE3E Salsola ikonnikovii, T8 Bassia dasyphylla

3.2 HHOKM ATHRRFHE KRR

S TR R TR RIS ARG R RN T BK 2B EEE, RERY - HEEKRET
0. 824% ,BRIRFET; /0 T 0.824% ~1.30% Z 8], RRAETRBURZES ;BT 1.30% , RIRAERKIEHR

SMELBU AT RBRAREITEZZHEK, EK)E 2d MK 0 ~100cm T EFKE 3 H] 2 11. 94% |
5.01% , EXTIREY 4.2 F570 1. 8 £, —REZHWAKERILRBAM M TR KRELFRFEFE(RS). -
Bk REE R R R IRIRE . K 2 4F , BN TRIRMIFFIR AR A3 38.45cm, 2
XA 1.5 A AF B P A K B A F 50. 17em, XTI 1. 6 A SRR TR R B8] 29. 95em , XK 2.2
&, B 53R KRR MR R 2R B HRE, EHKXAREK B AN X , A F &R K2
B MR BN R o 7E AR B IX, ARAR TR 180 A K SR DO AR AR A I A, 5 1) A R R AR A A [ v A
FRIBIZ S A B2 K KA R ERRFHRAERZERABE, S ERMFHAEKEZRE >2m Al <1m 18
REIZF BE (E2) . 5, —RETMEKGBUEE TRRKIYIG , BARFHRE R 2 i R] B0 B B2 AT 10 ~ 15d,
[l BRI TSR RIE R, FEBE X YRRk 30 IR X B 4 B33 14 R, kT L B0E 2 B L3 R
X 27.46% , RXHXE 2 5. AT REEAEDFH MBS REERKERX BN HXE 2 ~3 ;5
F 252k 4: 5 ( Halogeton arachnoideus) 5, FEAMYM R E BB/ THEX (F4) .

R3 EFUVEATRERKBTEEKE
Table 3 Soil water content in H. ammodendron forest with spring irrigation

&Eg . ijgﬁ)g)%zk Soil layer (cm) SF‘iQ'fE
Bt jE] Time

Treatment 0-~20 20 ~40 40 ~60 60 ~80 80 ~ 100 Mean value

FEX 2d 6.36 12.08 14.5 16.89 9.83 11.94

Trrigation la 1.40 2.94 6.42 6.82 7.48 5.01

WX CK 1.07 1.78 1.23 1.50 8.66 2.85

K T RERBIRRAER , TIRRER Xt — P e L33k 0 TR, HE R, R 3K
[E R AR AR ] 47 72 25 DT B9 S 3R, AR JE 1650 /b’ (2m x 3m) BRARHK, 3a J5 Aoty + 8 & K R T2
2.25% WROIRFFE B EARF] 1500 #/hm’ ;5a 5+ S/KRREME] 1.55% ,8a JFHEIKF] 1.30% , RIRMAEK
AR ;l4a FELRZRRIEAZRBZ T, RRFRIF IR K BILT B ERET-F 375 ~ 450 H/hm' 5
BEARSRE, B ERTHEILHE 675 ~ 900 #k/hm™™ , +HK 3 NI HBIE , Bl 30a JFhkit+ A K
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BEPE Irrigation [0 A A% B/ Nature (CK)

60 - 90 45
80 40 b a
) _
5 70 ~ 35}
) abab \K_E)/ g35
oF . gz ® g :
K g be ¥ 2 50 3 25
H o H 5 Ko
i’ 2 g 40 & 20 . .
= . 30 £72 5
= 2 ¥ g
T S 20 210
10 Z 5
I L I 0 0 I I |
1-2m <l'm >2m 1-2m <l'm 1-2m <l'm

B2 FFRMENATRBHFERKEN
Fig.2 Effect of spring irrigation on the growth of artificial H. ammodendron in Shajingzi

F4 EFEARBUATIRRRPIZEEREYREERKRA
Table 4 Main herb species and their growth in degraded H. ammodendron forest with spring irrigation
FEEREYF Main herb species

L RE R HER iz HAERE  HHE [ S kKE :: K BEE
Index Type Limonium Bassia Salsola  Halogeton Glycyrrhiza Agriophyllum Agrophyron Corispermun Total
aureurn  dasyphylla  ruthenica arachnoid ural arenarium mongolicum patelliforme  coverage
2%
5 %iEIX 16.47 12.5 7.8 10.7 4 1.87 0.52 0.3 56.16
Coverage Irrigation
STHX CK 2.5 6.5 2.2 17.5 28.7
/R
Trrigation/CK 6.59 1.92 3.55 0.61 1.96
o
SF:‘:QWE %iEIX 36.0 33 38 34.5 49 20 41 34
Mean height Irrigation
STHX CK 16 15 11.5 13.6
/R
Trrigation/CK 2.25 2.20 3.30 2.54
PR %iEIX 54.7 21.3 37.5 33 64.5 47 25.25 31.5
Mean canopy Irrigation
STHX CK 17 19.4 18 15.95
/R
rrigation/CK 3.22 1.10 2.08 2.07
RIKEF) 1.30% FRIGHENBEE, RERRERBT 3.0
EH(E3), 25 P

3.3 TEEBOIHHIK T SRRFRE A R E RN
TRE R UEY B R NEY SR, AT T
BUBEHX AR T X, 2 3 R v 3
BRHEARET . REDHFATRBRKEE L
PIRPEE R ME LA, B2 1, R R IR R RE#H X R

20

L5 @&

. SrpiFEEE

TIEERER
Soil water content (%)

0.5

0 | | | | | | |

POARE AT B B RS + W, RS L BRAE I KR " bt hgsof Hammodondn tores ()
TR ROATE R 7R R+ S e U 41
BBAE SR, RRAE DL TR AR 5 B3 REDITRR R R

49 , —':;f E—Iﬁu e,{/|\ @2:'!': EZ\%@J“/{/I\ _E‘*H ,{u ; ﬁﬁ%ﬂ 2':!': EZ *ljj *j'[ Egii; 3in S::;in;vzaiter content in H. ammodendron forest with different
SRR B1,5 28. 419 R 24. 35% B T 1 IV @45
B RBRMEYIS RS E(£S) . ARSEMAIRMF I EABRARES, HPRBAYHESKET
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FIRIKF (3R 6) oGS B BIDLIRA AL LA BB T L0 0T , AR B AS B2 SE N R 5, L SE AN, PR T L e {1
TG IEK > T B B AR , SCR LR L 2 AN st (1 5) o

®5 REBDHATFIEARBONEMEAR
Table 5 Mechanical composition of different soil crust in Shajingzi

YR T YR Sand (% ) BPRL Silt (% ) KBL Clay (%)
e 1~0.25 0.25~0.05 0.05~0.01  0.01~0.005  0.005~0.001 0.001
o
Skl 3.74 74.26 14 2 4 2
N. tangutorum mound *
BRIEN R
Microbiotic crust in 17.36 74.64 2 2 2 2
H. ammodendron forest*
BRI R
Physical crust in 21.33 25.92 18.26 10.15 11.68 12.67
H. ammodendron forest
=t ol
R 15.91 74.06 1.00 1.00 2.55 5.48

Mobile sanddune

« JAR AT 5 2 REUH T HORE S

Data was measured by Jia Baoquan at Shajingzi in Mingin county[*!!

F6 REDHAFIRERLZHE
Table 6 Chemical characteristics of different soil crust in Shajingzi

s AR EHN HHP HEHK £N 2P
T Organic matter Available N Available P Available K Total N Total P
es

> (%) (me/ke) (me/ke) (me/ke) (%) (%)
ARy E 0.482 23.1 3.647 145.4 0.027 0.038
N. tangutorum mound *
RS
Microbiotic crust in 0.151 22.8 2.343 246.2 0.013 0.023
H. ammodendron forest *
RIS,
Physical crust in 0.0723 - - - 0.014 0.010
H. ammodendron forest
Y L 0.07 — - — 0.010 0.010

Mobile sanddune

« JAR AT 5 2 REUH T HORE S

Data was measured by Jia Baoquan at Shajingzi in Mingin county[*!!

—K 11. Tmm f&7K ,24h HEBEEE D4RV EBKR, MLV E LR/, Y8R RRE (B
45

GRBHEE 5% B3 ~5mm) YHILE BRI (45
B 100% ,J83 ~Smm) AEWIZ5F ARV E (B#EL R
100% , /& 3 ~4mm) J& o, F o Y38 45 B R R bR 1 48
TRIEEE LT A 4 R R R A2 045 B2 LRI
S /XK T B A RBER (BAFSE 158
GREERDE, FEK 24 ~48h, B4 W4 R B
ks YRR AN, HE s ARk RIS EER
ABEE4L),
MFREBBETEK, KBS E W EE S,
—K 1. 1mm fEK,14h FERIVEWTBEEN
2.5¢m,0 ~1cm Y 385 K23 FETRRTEY 0. 616% 3 m
F2.074% ; YRS R T BB EUH 1om, 45
BEETIEE/KEHEHATR 1. 420% 303 4. 663% ,
KL BTEEIFSMRRER. LHEBRBKAL
R, Bl B3 Ak 3R & K %, 2a J5 0 ~ 180mm 34

w0l A A N24h [24~48h
35 1
30 |- B

25 |

C
D
15 -
E
a

10 |- b b b b
50 c
0 I I I I I |

1 T 1 v v VI

SLHBZR AL Site types

VB IF IR E Wetness depth (cm)

B4 —WREEKEERR] T SRR SR
Fig. 4 Wetness depth of different type of soil after one precipitation
1 :%i3h ¥ = Mobile sanddune, 11 : 45 28484k H. ammodendron
forest without crust, [l ; 2E %5 2 8K H. ammodendron forest with
microbiotic crust, IV : ¥ 38 45 fr 8 48 Rk H. ammodendron forest with
physical crust, V ;¥[& Clay sand barrier, VI: B R|¥ 0 N. tanguto-

rum mound
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KBEXHRGEREZR, BRFARSY EHRSKRMFEDEZF Nt — PR S Bk T B
FREMER (R T) o

®7T SEHERIER TR KEHIE

Table 7 Effect of undermined crust on soil moisture in H. ammodendron forest

B LY TR LY & -
AEfR LZS ¢ Strip clay sand barrier Checkboard clay sand barrier HzhY
Precipitation Mobile
Year - ST 3 ST 3R i
Full destruction No destruction Full destruction No destruction
2003 151 0.77(0.12)e 0.65(0.11)e 1.41(0.10)¢ 1.77(0.15)b 0.98(0.08)d 2.32(0.32)a
2004 110.5 1.04(0.13)d 0.66(0.13)e 1.60(0.11)b 1.95(0.31)b 1.03(0.09)d -

AEIKFEE a,b,c,d,e RARFEERBFE, TR The different letters ( a,b,c) denote that means are significantly different at p =0. 05, the

same below

RARAR P L84S B2 — 77 T @ i R R XU AR 7

7T S % Number of specics a2
BRI R, T MR TR R AR 3R, 18 B 4 = 6 | O # Density
% Im SERDERRBERE R, AT HRERS 3 5| I
WRIRPIER AL ERE, S A EREER 0 ) al
WTAS TR AT T2, s ThRRmE  E25) .
TR 5=, N LR T — A IE 510 G2 Ne e
RA R RESRRRA SRR ES 5 | §ﬁ §ﬁ §
BEER BRYFMKEY SRR, YRAEHI, Hh o NN S S
W 1 2 % 8 % ( Eragrostis pilosa) % AR, SEAA Sie ypes
Rt B R TR B, SHEY E 25 8% (8
5), Bl5 TS XTRERMRA 1 EAEEY AR

Fig.5 Effect of soil crust on the growth of annual species in H. am-
ét 3 E \‘ h)
4 —FIT@ lﬁ.l_‘r-{ﬁ modendron forest

MK BRI G AR AT REENAES [ kBBEmE R Rk B anmodendron forest with microbiotic
HFZ—, REIMEK T ZE A FE LB E R . crust and without irigation, 1l ; MWL HIZE B H. ammoden-
BB SERER ZHKMRE, WA BERRME,  don forest with microbiotic crust and irigation, 1Il : #3845 B Bk
OB SRR A Ay b — R oty ermedendon st i sl s, RAY E Mobile
ERFREKIBAE Y, BKEH T KRR, R T KA
— BRI 1 ~5mP )  BR RE A S A0SR R KB, I TG Bkt 5, e a1 s T K TR 3t
FARAL T AR RRAR, A ERIERR NS AT KA TR, BRELTURKEREKERE, &
T3 RAR BB AR X SN L5 | Fr3B SR 4, YO8 T 8 i T 5 X FE KA BE4ERR N5 E IR AR
K, RRDH X BB ZRER T KSR ERA K, SRR R RS E S 9 N TIRRREBRY
BAREREKAERR B RMEKBZT BRI SXHB A TARBR R A B, MR RN E AR Y
MEKBHBE, B0, 5—BIEYAR RS A KEER K LR, Z4ETH K BE2 180mm X,
BREKAR , HICE DR S | &K 2T 180mm M X FF &, IR . T4 1R R R B4F
ek & 312mm B2 MBI U SEIE R R .

RS RHCE, AW T i REFEILEHYE £ 8 B RKERB KRR, IEB A 0 T iFRRBMRAE
KEEERX,BRATRBRITCELT BRERNT, SURAREEE AR SEBRRET BN ER
BHE, REERE, RN IRES LR AKDREH ™ . WA EN T 30a KEEREITHTER, 6%
TP X AEREK(E) BRTHEBRRRASH X, BEETHE G HRATRASH X, A NFEAS
WAL FERRILE BRI EBE R, KT SRR T EEHSEHEERR X,
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TR TR B EARES, R EFNEERE, WRI RRBRAR LN EERED ™
7K HUF KA 3R BT RAR A K BRI £ Bl e IR S K R LR . AN B, HIREAKRME
T 0.824% ,RARFET;0. 824% ~1.30% ZJi] , RIRAL TRBUWRE BT 1.30% ,RRERIER . FR, AT
ARG A A K TR, AR 1650 #R/hm” BRI, 3a JE AR + BEE K RREARE] 2. 25% ,5a JE %
53 1.55% ,8a JGFE(5E] 1.30% ,14a JEEZERRBERUZ T , RERRMIRT, 25 DEE KR
FIRWRE ,30a JERE ) 1.30% ZEAFRIGFHNTE . 75k, W EBUANTRRAITESEPIF 1 REFHE
Kia, REARFRERRMRE KA, BEK KRR HEER BAERMFHERSHRXZREE,
RN 1.5 ~2.2 £, KRR EAE Y R E Dy B3, AT — IR £ 38K 7 X N TARAR B
HEHBENERIEN.

e B — MR FT 2 D B B R A W B IR, R P B B RAE TR AT IR SE T, R B SR iR
BT ALY s AR B R R, Ak 5+ A A A IR EATRRMA
o, T IREE B RAR RSN RS IE RPN T, — 77 T BE 3R R RARAK YR U0 IR, R4 AR S B XUk s 75 — T
T, W T IR SO A E A Y R, Bl DT 5 I T ARR AR I T, BT R — N S BT B
E B, WEE: R RAL IR, R, BEER ; £ WS B AB KRR 7RSI, I nE =R
RA AR BEE T o K Feor RIS B I E WU AR MR B 4 T8 R (B 5 I AR A T B, S50 B PR
THKR T BMmG E L RBAR BRI, RN S TR SRR A, B ERS, MURET
TREFKEUER, RS T RRERIER , IR EKBABIKE , N B HKZ 525 BN TR
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