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Abstract: From April to November 2005, the stem sap flow and water consumption of Tamarix

ramosissima in the hinterland of Taklimakan Desert was measured by Flow-32 System. The results

showed that, in the extremely arid hinterland of Taklimakan Desert and under enough water supply,

the average daily water consumption of T. ramosissima with a stem diameter of 3.5 cm and 2. 0 cm

was 6. 322 kg and 1. 179 kg, respectively in one growth season. The stem sap flow of T. ramosis-

sima presented a single-peaked curve, with an obvious day and night variation rhythm and fluctua-

ted with environment factors. Under enough water supply, the environmenal factors such as total ra-

diation, wind speed and air temperature were the main factors affecting the stem sap flow, and the

dynamics of stem sap flow could be predicted by the liner regression model based on total radiation

and wind speed. Because of the extremely arid environment and enough water supply, 7. ramosis-

sima had a relatively higher stem sap flow rate and a great water consumption.

Key words: Taklimakan; Tamarix ramosissima; sap flow; water consumption through transpira-

tion.

1 35|

i

SRR Y ALGA 3. 37 x 10° km®, S E
B — RUP B A T RS v B, W R ok, 2R

s R E L2 B AR AR TR 207 301 H( KZCX3-SW-342-02 ) Fil [
FRHHH VI & B4 T8 T B0 H( 2004BA901A21-1 ).
w5 JBINA/ER . E-mail: zhxm@ ms. xjb. ac. cn

2006-04-06 Yk ,2007-01-17 $%3%.

RIZFE s il 85% LA b, B4 “SET-2 0" 2
FR. AU WA i T 5 R H | T T bR K
A, B AR AR X B B R VDI
BRI ELIE IR B T — B A A YR T
R RV BB PR, 124 S TR LA B LA
VPIRNIH 118.9 km &b, F 1E 561. 4 km 4k, 221K 436
km( B 22 6.5 km ASE & MR 0 B 2 BEE 3%




736 NMoOH A &

¥ 18 4

B, BRTE 72 ~78 m, MR EVETFL 3 128 hm®, AR/ AH
HIARGIE 1.8 x 107 ¥k, 25 155 — St e Kb
B A SR A I VDV B B P PR B, AN PR
T YDV B TC R, AR TV AR S RS
JEARFAE. B AP MR S T R A R h A R ARl
HUHTER b /K SEA T R VR K 0 FL A 4 ~ 28 ¢
< LY R, BEAPOMAE PR A KA — A K AR A Y
Wi AR 8 v R I T YD A R AR i S
DX, FEVD BN B A6 38 DA, AR XMETR A JLNE M, 4 25w
FEGORMR D B VBN BRAB TR I, 6 Al T 5 5%
P T FEK AT FERHAR /D, Rt , VSIS M B
PR ZE B RE K A 55 A -+ S E AR L.
M@ AT R BRI ERARASTEA , BAT T Eh 68 L i
TR T XUk RS A A, 7R TR R P AL i B S T
WX T2 5340 27K AR RE RS BAL BT 6 | I R
V1) B L1 MR, 2 3 LR VD A B B AP AR ) —
AT B B AR 25 VRO TS 25 T Y K 4 3R
Sy B WO B R K EAA R s s ARk
B, 22 SRR | IR R K PH AR 5 o
TR S 22 o IR 2R PR S0 . (Lt 5 s i) A s 1] ) A
b, g m £ S W W pl 2 & ka7
Fredrik 253190 K AEIEEEO T, — KRB 28 BB FE K
2L TROR A A 25 T 0 B8 v b S
BARRAT W) 0 26 I 3o R K 2 B IR L. B 98 25 T
TSk, T L JR) 7 i sz WA 9 114 2% s G 7R B A
IRIE DR 1 XoF 2 1 110 5 . AR 3 560 2o ) A £ 225X
Rk SGB25 SGB19 X B5 v i 35 1 ¥ Y5 i 1 V0 BE >
¥ Iy 47 PRARL ) ol 22 R R 1) 25 IR0 B 5 I /K i
HEATINE | B 7 R U0 B8 % B 47 b i) A8 SR 4 (AL 25 o0
SRE, FIRE AR T 5 A T AR 7K 43 A B 5
PRHE LA RHE.

2 ARMKERARAGE

2.1 FHSRMEN

TRISHb A T 58 s 3 T VD R b R B B
SRR S M R 5 T B S P T VD B S 3
FEHFE( 39°06' N, 83°40"E ). b5 i b 4F - 41 <k
12.4 C,—4FEh i A7 A )R 28.2 C L &%
BHC12 A )RS -8, 1 C M w45 6
C M AR SR - 22.2 C, 24 =10 C Hil
4 621.8 °C, TCFEIA M 283 d,4E H %2 571.3 h,
AEREIK AL 36. 6 mm. YA X BE 29. 4% |, W R 7R
KA 3 638.6 mm, PR 2.5 m - s~ K BE
I XEH 24.0 m - s~ 4—8 H I ZE, -2 XGE Ky

3.2 m - s~ KURE T, RT3 10 RS 5040
%, SRR IR S5 R AR AL X%, A F
TR B RS 5 A K. Hiu T S5 X0k U 3 P e R
AV 2E. T HERE BEH S A [RI T A T 22 53 , 246 R
SRSt R 1.26 ~1.63 g - kg,
TN 2K B KG 4 , AAE XD ], — i H
A 20 ~60 cm.

IR G R 8 AEA N T.Bjfrbkaly . HoAG BUAE P
FAEMNC Tamarix spp. )2 #2( Haloxylon ammoden-
dron )FIVP 32 Calligonum spp. ), M7 A 1 m x2 m
FFIRNRAS , SFIIAR A E 0.5 247, P34 290 em.
A Y F Z RN Tamarix ramosissima ) , EYIHEAZ
2.4 em CPEIRE R 265 em. BAObK BRSO T
JRKFEME , dERr HOEH AR K
2.2 WS
2.2.1 PP R FEA S SR Flow-32 ZE 3t il
FE Z U L [E Dynamax 23 A A2 ), W AP 75 Tt
PRHEAT 22T WA 22 A0 2 . P85 )7 A 20 T4
60 AT f L T 25 TR I 5E , 20 4D 80 4RAX
LAJE , Steinberg 25 Bk T I (A% B AR B ES
JCE. AP AE R — e YRS, T ELAR S A
A RS RE R A, TR IR I 25 A 0 A AN
JAl AR A I PR B 4 2. X T4 RSk T L i
IR TC AR S e AR ) B 25 T iy R, 15 ))&
R B AR 2 B 1E A 40 2R AR R AL BRAEL Y
Y PR AT BE Y, 0200 7% SR ZE I A G 1Y 4% 301
PR RAETE , A

P,=0,+Q,+Q(W)

P,=V/R  ( Ohms Ef)

X, PR AR Q, AR M B RLR ; Q, A
] PAEABLK 5 Q, N ZE TR E R B ; V o AR
JE ;R M HIBHA.

CRZE T WO E AR Q, IIRIAVE & C,
(—fB R KA B 4,186 ] « ¢, °C )RR 22
d7, AT DASE R ZE T MR T F

F=Q/C -dT)=(P, -Q, -0Q.)/(C, +dT)
Hr,Q,.0,.dT .V R & AT LIl i A& Bl 5, IF 2
o AZhHEAS N, PR R AR R o A ZE T
AR ZE TR SHL, B B 25 TR A )
S
2.2.2 PR ZEARE FERT AP AR A P E], eI
BT HARIEH ) 2 BRI SRR, B RSk e T
Z BB ZE T I BT , SORZE TP AR A R
TORAASIE. /N TG W0 251 Fh Y FERS B /N0 )



41 VF WA B SR B T YD R 3 22 ORI ZE TR B AR K 737

o ARERGZET W) B2 &8, T R 40K SO
SR I I B R RORS B 000 7 o A e Sk 22 T
7. RISk AR AT HARNE A FE RS
TR R, T R EL RS T A, fE R
SLZHT, FH G4 WA IRIRZE T, AR 1R K50 i =ZE T
e E 5y 3 H KRB, BRI R S R Z #1405
T ZE TR

PR BB 52T, AL LU IR
UEFRK b LA 22 H AR 422 3k 25 T R B 4422 i
SRIG RIS b RSk & B ™5, T
B b A B B XSk AR S ), B e RSk Je |, FEAE
PEL A2 LB R BRI &, R BdE L d
BUE L G R AR A% B T R AR AR 1Y
HL YRR S L IRC 12 VB R H il ) F238 I A
(AR DA T B B s o ] S 1 S ) 1) B 55 2 ot
THA ML A BB R AR AR B A 15 min il
ST RV R AL, A 15 min GdsE 1 IR B
FU). 356 2005 4E 4 H 11 H PG A7 S 2 &
HZE10 H20 H&S
2.2.3 HABHEFIE 35 KRR 4 R AR,
PR VLI A2 5 KBRS %E( PMS Instrument
Co. Model 1000, USA )il A Pk b FB/IVEK #e , 20
FE 6 PR, R 3 AN E ARG 2 b 1
4 m PN SIRE 2 SR XGE R K BH 4
%) &K H Campbell 2\ 7] ( Campbell Scientific, Inc.
USA ) FRHE A Gk E .

B AbHE R F Excel F1 SPSS 43 1143 1 8 44 i3t
5T A .

3 BR55M

3.1 ZRURMIZE TR H ARk

LR AR R 25 AT WA (i B AR, LRI
JEE i ey B 2 1 R e A, W b 2 I R N 4
1B 11 BREAR N 3.5 em B AAMIZE TR0
16 6 A 26—28 HyA k. K 1 Al LB, 2 35S
PR (R 2], 22 AR A 25 10 H 28 Ak 52 B
Z Uk Bl ih 26 2 BRI H O 34 T R R
537.276 g - h™' s ZE TR FAE 8:00 B I
Fhta$, IEAE 10:00—13:00 Hi BUIB A Y i WA ; 76
17:30 LU W B 2 T R, e/ IMELH BRAE 0:00—
3:00 5 78 [H] A VR I TR — A4 AE 0 ~ 100 g - h ™'
BOE W TR AR T 2 i ST, R
FERE IS KA 7K 43 TGk S 7E , PR I 6 7 [ 47
SRA —RE MR I AR 787K 43 i HL A TRl R 28 <

1400 -

1200 |-

1000 |-

=]
[=3
(=3

600

400 -

200 [

YR Stem sap flow rate (g * h™)

0:00 6:00 18:00 6:00 18:00 6:00 18:00
12:00 0:00 12:00 0:00 12:00 0:00
it ) Time

B BT RRE H 26 H 26—28 H )

Fig.1 Diurnal variation of stem sap flow rate of T. ramosissima
in 3 days ( Day 177 ~179 ).
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Fig.2 Diurnal fluctuation ( A ) and daily sap flow accumulation
( B) of stem sap flow rate curve of T. ramosissima under differ-

ent basal diameters.
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Fig.3 Response of stem sap flow to irrigation.
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tion.

20 -

—_
W
T

BkE
Water content (%)
)

80 120 160 200 240 280 320 360 400
THHE Soil depth (cm)
B4 AW +ZE0 50K A2k

Fig.4 Monthly variation of water content in different soil.
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Fig.5 Fluctuations of stem sap flow and some main environ-

mental factors ( 6. 14—6. 16 ).
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Tab.1 Correlation analysis between stem sap flow rate and the main environmental factors ( n =127 )

ZET W pER R R K AT
Stem sap flow Total radiation Air temperature Wind speed Relative humidity

ETR Pearson correlation 1. 000 0.963* * 0.566 * * 0.576 * * -0.457**
Stem sap flow Sig. ( 2-tailed ) 0 0. 000 0. 000 0. 000 0. 000
L B Pearson correlation 0.963 " * 1. 000 0.541 "% 0.502 " * -0.411**
Total radiation Sig. ( 2-tailed ) 0. 000 0 0. 000 0. 000 0. 000
i Pearson correlation 0.566 " * 0.541** 1. 000 0.691" " -0.931""
Air temperature Sig. ( 2-tailed ) 0. 000 0. 000 0 0. 000 0. 000
P Pearson correlation 0.576 % * 0.502* * 0.691** 1. 000 -0.668 " "
Wind speed Sig. ( 2-tailed ) 0. 000 0. 000 0. 000 0 0. 000
AN Pearson correlation -0.457** -0.411** -0.931** -0.668"* 1. 000
Relative humidity Sig. ( 2-tailed ) 0. 000 0. 000 0. 000 0. 000 0

% % P <0.01.
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Tab.2 Comparison of daily water consumption of different species in different zones
B H #& 7 b Hlpaedinglal H#E/K &
Species Diameter Studying site Time Daily water
(em) consumption ( kg )
LMD T. ramosissima 3.5 Hrp 2005.4—10 6.32
LMD T. ramosissima 2.0 Hrp 2005.4—10 1. 18
ZAEEMN T. ramosissima 5.0 w1 2002. 5. 24—6.7 0. 62
ZRARMI T. ramosissima 4.0 w7 2002. 5.24—6.7 0.37
¥ Populus euphartica 21 ) 2002. 5.25—6. 6 23.30
FEFH Pinus sylvestris var. mongolica 7.5 521 s gl 1) 2001. 8. 27 25.61
Tk ¥E Betula davurica 14.9 Jtﬁl’?%(@%ﬁﬂiﬁﬁéﬁiﬁfﬁ[ 5] 1997. 7—8 24.70
i Acer mono 7.9 JEH IS R RS R G (3 1997. 7—8 8.50
¥ W Eucalyptus urophylla 2 A B AR 2001.9 5.25
W AR Pinus tabulaeformis 10.7 Jrgele) 2001. 10 19. 59
W # Platycladus orientalis 6.8 Jezite! 2001. 10 3.03
r i S A DG, R 2R T U 5 R R B R AR DG A R
12
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Fig.6 Daily water consumption of 7. ramosissima in different
months.
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