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Abstract; The Tarim desert highway protection forest grows in the hyperarid Taklimakan Desert. Therefore ,irrigation and
water use are crucial for a sustainable management of this protection forest. In a protected part of the forest near the Tarim
Desert highway, stem sap flow and water use of Haloxylon ammodendron were measured using the heat-balance technique.
The stem sap flow exhibited a distinct diurnal course with maximum values between 10:00 to 15:00,and minimum values
between 00:00 to 03;00. Generally, sap flow was lower at night than during the day. The sap flow was influenced by
environmental factors; it was positively correlated with solar radiation, air temperature and wind speed, and negatively

correlated with the relative humidity. Under the present irrigation scheme ,the soil moisture remained almost constant,and
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was not correlated with sap flow. In Haloxylon ammodendron ,the values of predawn and midday water potential provided no
indications of drought stress. The average daily water use of three individuals of Haloxylon ammodendron with a diameter of
2.0 ¢cm,2.8 cm and 3.4 c¢m were 1.48 kg,2. 18 kg and 3. 08 kg, respectively ,amounting to an annual water consumption of
295 kg ,436 kg and 616kg. The good water status of Haloxylon ammodendron indicated that the water supply to the protection
forest by the present water management is sufficient. When sufficiently irrigated , Haloxylon ammodendron used a relatively

large amount of water ,what was also caused by the exiremely arid environment.

Key Words: Taklimakan desert; Haloxylon ammodendron; iranspiration, water consumption; stem sap flow;

meteorological factors
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Fig. 1 The stem sap flow daily fluctuation of 3 Haloxylon ammodendron

HE 1 BT LR H, A FERRRZ I FHEE TR A R Esias ERA R, TR ER
WHERESR , BEREZTRRERR , B4 SZ IR AFEURR N, P E R A RERKRR

hitp : //www. ecologica. cn



3716 e O

¥ #H

28 %

ETBRMERNZ A RRK, BEE BRI I, 22 BRSOk 8 B, B R B K 2 E Rk H ok H
PRI R B B R IEM SO, EAREUR, B PR R AR dlo,

'

H P4k &
Average daily water consumption (kg)
N
T

2.0 2.8 3.4
E 1% Diameter (cm)

'S

w
T

HRR A
Accumulation of sap flow (kg)
[\
T

0

Diameter 3.4 cm
— — — - Diameter 2.8 cm
------- Diameter 2.0 cm

00:00

B2 AREERR A FEFRKEERETHRIRK B RFLE

Fig.2 Daily water consumption and sap flow accumulation process of Haloxylon ammodendron under different diameters
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Fig. 3 400 cm surface soil moisture in different month
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Table 1 Predawn and midday water potential of Haloxylon
ammodendron in different month
At WRAE( - MPa) 7 k3~ MPa)
Month Predawn water potential Afternoon water potential
5 1.77 3.27
6 3.14 4.20
7 2.14 3.98
8 2.52 4.49
9 3.18 3.99
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Fig. 4 The variation of stem sap flow and meteorological factors
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®2 BRETHRMSKEFHAEAXXR
Table 2 The correlation analysis between stem sap flow and meteorology factors

e soan_emw  we  As  mems

Sap flow Solar radiation Air temperature Wind speed Relative humidity
=THRE Pearson Correlation 1.000 0.885°* 0.686 " -0.577°% 0.379**
Sap flow Sig. (2-tailed) 0 0.000 0.000 0.000 0.000
B8 5} Solar Pearson Correlation 0.885** 1.000 0.614 ** -0.464 %% 0.371°*
raiation Sig. (2-tailed) 0.000 0 0.000 0.000 0.000
BE Pearson Correlation 0.686*° 0.614** 1. 000 -0.944** 0.425°
Air temperature Sig. (2-tailed) 0.000 0.000 0 0.000 0. 000
R Pearson Correlation -0.577°* -0.464 " -0.944 % 1.000 -0.493**
Wind speed Sig. (2-tailed) 0.000 0.000 0.000 0 0.000
FAXHEE Pearson Correlation 0.379 " 0.371°" 0.425°" -0.493°" 1.000
Relative humidity Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.

N =145 ; Pearson Correlation-Pearson 3¢ 22 ¥ ;Sig. (2-tailed) -P{H(PEE)
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—BEET 2.0% 7 s 7EBH SIS U AR AR AR 8 1 S K B 435 0. 436% 71 0. 469% " s 76 5 /RBEE
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BB, X UL, MK A RLER 5 B T IR PRI s T 5 K BB RN R A7E A R IR B BRR R, B
B R AR K, E BT HRRBRK SR TS KB T UUE W, HA D ER TR, Rk
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(4) ZHFFF , KRS X R EM L ES KB EEAR TR T EREE T, %R
P T YA , K PR S IR KU AR B A 25 TV R B A 3R B 2 b, X B 5.5 B TS
I TRORAFEK . ETRMAAMH SEH . SE XGE R BIEAR, 5ESHINEERAMELEL
2, H K BES SETHRORA LR, BRE Y BRI o e T B 500 4 34, K FH%E
SHE B YIR6 At B, 7E K PR ST IR ZU B a1, AR W10 6 A VE PG , 46 T 4 BRAEARER AR TR IR,
JIFLAZE RSV RTINS , 25 T it 0 B A8 A 5 AT A SR 4 A Y SRR v T LB SR S MRS, HE T
BTN, VB B R T, R Y5E 5 e 28 1 1 PSR MR A T R, DA LK 405 s ZE VD A 3, 25
SR — IR EMR IR 30% Z2A5 , B PR i 28 I A R (A R 30 /NS BT , TR R 28 SR R BE G
BABRNE ., AR AR R — AT R R MR TR, MRS R, 825K
RIEZT R, KA B 5 MEYIIRELR , 7 LUAR X B RS Ve F 2 SR8 SE K0 , T 2RI Ve R B IR U E 2
KEHEAZE R, BRI SR G IR, 25 S AR S8 5 210 T8 25 SR A B 4 18 10
5 R ZE TRORHEMN EE R U E TRN S By AEANEEREN SR, S KRERS
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A KA

(5) HAFEK B R/ 2 RAR K, Bk B 6K B Wk B AR B0 bk ( Quercus petraea) i) 10 kg, B3 T F A
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49. 4mm'®! s RIBE SRRV, 2 1 3 W04 RIRIR , SEHZRIEREK 40 B 33. 603 .98. 827 ,132.232kg"
FEE TR T, A T 3 MRE RN 2.0.2. 8.3, dem [9HR1E H L HIRE/K B4 310 1.48.2. 18,
3. 08kg; ALK FE/K B 4151 295. 12 ,436.26 ,615. 80kg, T IL, KA BB R INFEK R, A TERELEHT,
KA ST SRR LR R R I RIS, 0 576 FE 4 17K A0, AR ZE e #EK B 2R K
AR B BT AR A A FORIT KSR K 4RI, 7T AR RE 24 BT E 5 P M MRS AR T 3807 R B K M,
U0 STE MR b AT RE M B O ERAL , B PR — E BT K 2SI
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