ISSN 1000-0933
CN 11-2031/Q

a Sinic




2% e

" (SHENGTAI XUEBAO)
iemmEomes B 328 £ 22H] 2012F 11 A (FATF)
B X

CO, R JE Ao iR JE T+ B o SR PP BTG TEAAE ] —ovvveeeeneeee e e B OYLLEEE L (6917)
1956—2009 5 1 22 & FR R 4F £ B 3 B TEIKAE B ceevrerereiiniin, W OE,E Eﬁg (6925)
FIANTF KA IR 2 G A BB S B I E B AT e e eeee et A g Osk/Nt F % (6936)
BALE W R BAT F AP BEANR B R A B B R TR v B E HE H (6946)
W FE BRI T A A F R A A AT T gﬁffﬂﬁé’a%“ ---------------- X d 500 KA % (6955)
AMBRAR RAKRT EEMEEHRERTHAG 12 FHTESE e ﬁﬁs,%i,é B R, E (6964)
CRREREMEZE RS LBRBERBAI LR e % RN, A0E R, % (6972)
KL bR R 10 > Hj-ﬂjn%'j‘}é}ufhw_}? 2% £ é}]ﬁg‘a’)a)"}]%’ E W (6984)
R R RBIMAAE Z Fh LI IR A AR oo 28, ZHF (6991)
B 5 BT A AR R IE oF 0B B F 20 4 T e e JEZ R BRELE B, % (7000)
LT 2K AT A SRR e BB SR R K R s #RE,E &3 B, % (7009)
AR 2 R AT AT iR A TACAS By 04 A Ao B AL oo f@cﬁ* FoR PR, % (7018)
IR HM S L F LN AT LI IR TR AAL AR I (AMF) BEZL A7 ooeeeermmmmmmnneeeeee e

....................................................................................... FTXE, X FF EEE,%E (7027)
JA T Landsat TM 84 254 4a 3o 243 B AR B BERL 5 7 sk —— D dy By A7) oo

....................................................................................... IHE, ?&ITE& W /NF 2 (7036)
FAE AN B Bl AR T LKA BE B PG v e W EE, ﬁﬁm/ T By, % (7045)
SR B A B & 2 S D Qe Ak B2 A P Fogl x| /NE  HKHE, % (7053)
ARG EILE RE BRI A K& KR EHMEEYS SRAP ARSI ZARME v

............................................................................................. ¥ OF & e EHE (7061)
A E R —BFEFNRAT LIRS AE R MO RO, F F ERR,%E (7072)
LIRSS LY S WS ¥ &L & i «% lic:5 /A IS RERTTRRIIRLE KR, % E ), TH K, % (7082)
HeAt AM JL ) 3 3 R A i AV ) ST R LI RALBRLL MG oy e KFF, R OB, &EME, % (7091)
REBLAFZRR BB FHADORABE R FTHIEAIL L AN TR R

....................................................................................... MEH, EER, % F,% (7102)
KRR R o A M R BF R ETA e F kA, vhaak, T ¥, % (7109)
B IT R BB B A K B B G B 5 0] e v ¥ yj%,i[%f% (7117)
ATERAEZREIRP I R 048 A BB R oo B+, @ (7124)
AR E 3 CO, HEAUR RIAZ S 77 i LB A IR B3 4 v WEE, B RS FE (7135)
;H’-:bxé?ﬁ‘ SRR B BRI AE ST EIFE - Z g4k E (7146)
BBAEST AR —— AT F T EH B oo Tk, mEH, FHT, % (7156)
55t
A AARIE & 18 AT TR B FHE R eveeeeermnmneeeens F A M B NI, % (7169)
R Tt VoL ok o L SR B LA EFE LR E (7177)
BT R A AER S B F (FPAR) AE S 5 i 4538 e, F R FAE ﬂ}ﬁﬁ (7190)
)tﬁdék&iﬁﬂﬁf}fiﬁE]%Xﬂ"/mﬂ(?}ﬁ#é]i«];%uﬁ;ﬂ:%ﬁ& .................................... ZUT,EHE (7202)
FHEIF T TR ARAAMEAF AR RBEE o B (7213)
GGk
2010 FAHAMRITET BB A LR FEA AN E e T 2, KRB, K#F,%F (7220)
AT H A BB LS TR TR LRI covvvverresmninn ifi]%%ﬂ#ﬁ,% f (7230)
5% 4 R A S AR LA R Yo AT HUBE B AL e Lk 8 B o e EFERGE, FAEE OB, F (7239)
NLEIRFE Y 5 A2 AAR IR S oo B, ZRE KD, % (7247)

BFIEARSECN 11-2031/Q # 1981 # m * 16 * 338 # zh * P * ¥70.00 * 1510 * 36 * 2012-11

ECEEECEEECEECEECEECEECEECEEEE

SHEEYE : K2R AP B NZ T —— K28 Tz 500 TACEER, S W vk LUG | K A2 & i Ho A A s 2 K 4 K A2
e E ) SR NSRS DLSEAE O AT BEAE KA R E R — AP . B TORAS K 38 R T,
AR AR Ay VR AR T30 AR, K TS ot e 2 IR 38, B AR UG B ATIHE b w5 Tz A, AR
ST Wi GE S R SRAIR AR, IR T A B AR SR AR o ] PR SR — B K A2 B AP OMR R ST Y
Y R TRILAAT RO A0 2 T3 i

FERM, BEFEEER LMol K% E-mail; cites. chenjw@ 163. com



5532 B 22 1 S = & il Vol. 32, No. 22
2012 4F 11 A ACTA ECOLOGICA SINICA Nov. ,2012

DOI: 10. 5846/stxb201110101484

ST VR X, F A T R A . SRR i KR 0 A 2 K o 1 B H AR DGR AT, 2012,32(22) :7009-7017.
YuTF, Feng Q, Liu W, Si J H, Xi HY, Chen L J. Soil water and salinity in response to water deliveries and the relationship with plant growth at the

lower reaches of Heihe River, Northwestern China. Acta Ecologica Sinica,2012,32(22) :7009-7017.

2250 T i 4 38 UK Eh X A 7S 4 7K /Y i oz
BE5EEERKHNXER

P4 1 N 1.2, % S D = 2 > n22 - 2
&5 ,/ﬂy v A S| B Sel-1 [ = KRB 3 i v T
L 2R VIR S AR B, 22 7300005
2. TEBMERE FEX RIX IS TRBFSEHT BTHLE A K SGRIGRF T35, 22 M 730000)

FEE A H KA Ry — 0T 3 SR T 3 A SR BT A N T /K TR 5 - K 6 55 4t SR A4 i /K 14 i Jo X6 Wi et 1) 0k
HE#AAEENBEISMSEE S, L2001 4EF 2010 4R EFA1 390 RHE Y FE 7 AL TR R B A, BRI T BT R Ui £ ek 3 %t
A 2SS K A o K S A R A K SE R BRI L (1) K S AN TR R B 3 5 K S (1 385 n s B ARV Sy < B A% bR > R A PR > 03
(2) N[ BEE 0 R i i B gt B AR Ny < 3 T > BRI > MR > 54 5 Rl i, 48k 43 2211 HCOS M Na™ b £ R+
mILA SO \CI” K& Ca™ %52 1y i BE RN BE R AL 564k (3) LA ], 55 /K R/NT 6% i B8 B G IR 5 4 & KR 2 IE
A& JEKT 6% B, e A1 BE 43 3 A T 40—70 m® 1 0. 5—5 #/100m> Z[8] ; [FIRE , - JEKEMESR & /N T 1% B, 2% 5 fil ek
M5 A K R IEASE  (HRTF 1% B, B AR 0. 5—5 #R/100m” Z (6], 5 ¥ b i 25 5 5 JR IR O 22 R BRI /Y —Fle B SR i~
M4,

KR A A K ; L EKER AT Y DR SA T Ui

Soil water and salinity in response to water deliveries and the relationship with

plant growth at the lower reaches of Heihe River, Northwestern China
YU Tengfei', FENG Qi'* ", LIU Wei’,SI Jianhua®, XI Haiyang’, CHEN Lijuan’
1 Research School of Arid Environment & Climate Change, Lanzhou University, Lanzhou 730000, China

2 Alashan Desert Eco-hydrology Experimental Research Station, Cold and Arid Region Environmental and Engineering Research Institute, Chinese Academy of

Sciences ; Lanzhou 730000, China

Abstract; The Heihe River is the second longest inland river in China. The eco-environmental problems of the oasis in the
lower reaches of Heihe River have markedly deteriorated over the past several decades because of the comprehensive effects
of a number of factors. These factors include the continuous decrease in the discharge water of the Heihe River, human and
animal population growth, increase of socio-economic activities, and climate warming. Water deliveries have been
conducted by the Heihe River Bureau since 2000 to address the existing eco-environmental problems. Several scientific and
realistic issues concerning this significant artificial water delivery project include the response process and mechanism of the
eco-environment involving vegetation restoration and reconstruction brought about by water deliveries in the lower reaches of
Heihe River. The responses of soil water and salinity variation to water deliveries were presented based on the investigation

of soil and plant plots in 2001 and 2010. This paper aimed to evaluate the variance in the soil moisture and soil-soluble salt
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content before and after water deliveries in the lower reaches of Heihe River. The relationship between soil moisture, as well
as soil-soluble salt content, and vegetation growth variables was also determined.

The results indicated that the soil moisture content (SMC) increased at different depths after water deliveries in Heihe
River. The rate of increase varied with the different types of communities and could be arranged in the following order:
Populus euphratica > Tamarix chinensis > Herbal. Moreover, the soil-soluble salt content ( SSC) increased after water
deliveries at different depths because of the strong evaporation effects. The rate of increase could be arranged in following
the order: Sophora alopecuroides>T. chinensis>Haloxylon ammodendron>P. euphratica. In addition, it could be found in
the conversion of soil salinity type from slightly saline soil dominated by HCO; and Na® to medium and intense saline soil
mainly dominated by SO2", Cl~ and Ca®". The average density and crown, with P. euphratica community as an example,
increased with increasing SMC of less than 6% , in which these values ranged from 40 m” to 70 m” and 0.5 plants per 100
m’ to 5 plants per 100 m* at an SMC of more than 6% , respectively. Similarly, the average density ranged from 0.5 plants
per 100 m* to 5 plants per 100 m* with an SSC of more than 6% . However, the average crown did not decrease with an SSC
of more than 6% . Therefore, we conclude that the “self thinning” process of the P. euphratica community , rather than the

salt, caused stress to the plant growth.

Key Words: ecological water deliveries; soil-water salinity content; response process; plant growth; lower reaches of

Heihe River
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Fig.1 Schematic representation of plant quadrat and soil sampling plots distribution, in which the base map was land use patterns at the

lower reaches of the Heihe River in 2008
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Table 1 Compartionof the soil water content for different vegetation types before and after water deliveries, the means of sampling plots was

presented the data of 2010

T+ HEHITE R Depths of soil profile

o] F
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HEMD Tamarix chinensis <1 5.45 1—2 6.91 2—6 7.1
Hifh Herbal 1—3 1.54 1—5 5.75 254 5.6
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Table 2 Comparation of surface soil salinity between Ocm to 20cm under different vegetation types before and after water deliveries

o FHOK B % e TRl
HETRILSF Soil-soluble salt content Chemical type of soil ion
Dominant species
2001 2010 2001 2010

L7} 0.961 0.984 S0% -Cl™-Na* HCO3-S03"-Mg** S0%-Cl"-Na* ,S0% -HCO; -Ca**
FEA 0.504 1.238 S03"-Cl™-Ca?* S0%"-Cl™-Na*

B 0.082 0.187 HCO3-Cl"-Na* S0 -HCO; -Ca®*
WET 0.114 0.339 HCO3-S03™-Na* S0%" -HCO; -Ca**
HEt 1.775 5.424 Cl™-S0% -Na* Cl™-S0% -Na*
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Fig.3 Variation of chemical type of soil ion before and after

water deliveries
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Fig.4 Relationships between the soil water content and average of density and crown for Populus euphratica Oliv. community
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Fig.5 Relationships between the soil-soluble salt content and average of density and crown for Populus euphratica Oliv. community
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