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Abstract: Sap flow rate of east and west trunks of Haloxylon ammodendron (C. A. Mey.) Bunge in
Minqin oasis-desert ecotone was continuously determined by Grainer thermal diffusion probe method
(TDP) from June to November, and related environmental factors were determined simultaneously. On
the basis, diurnal change of sap flow rate of east and west trunks on sunny, cloudy and rainy days and
changes of sap flow rate of east and west trunks and environmental factors during experimental period were
analyzed, and correlations between sap flow rate of east and west trunks and correlations of them
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with some environmental factors in different weather and time scales were analyzed. The results show that
during vigorous growth period (from June to August), diurnal change of sap flow rate of east and west
trunks of H. ammodendron on sunny day both appears obviously “broad peak type” curve. During whole
observation period, there is a certain difference in trunk sap flow rate in different weather, and also a
certain difference in sap flow rate between east and west trunks and their difference in the nighttime is
more obvious than that in the daytime. On the whole, sap flow rate of east trunk is higher than that of
west trunk. The correlation analysis results show that there are extremely significantly positive correlations
between sap flow rate of east and west trunks of H. ammodendron in different weather and time scales,
their correlation coefficients are all above 0. 90 with a little difference. On the whole, correlation between
sap flow rate of east and west trunks on sunny day is higher than that on cloudy and rainy days, and that
in day scale is the strongest. Correlation of sap flow rate of east and west trunks with environmental
factors on sunny day is higher than that on cloudy and rainy days, and that in hour scale is higher than
that in day scale. Correlation of sap flow rate of west trunk with environmental factors is slightly higher
than that of east trunk, meaning that response of sap flow rate of west trunk of H. ammodendron to
environmental factor change is more sensitive. Correlations of sap flow rate of east and west trunks with
reference crop evapotranspiration ( ET;) on sunny and cloudy days are extremely significant, their
correlation coefficients are all above 0. 70, meaning that there is certain feasibility in according to sap
flow rate of east and west trunks of H. ammodendron for calculating its water consumption. It is suggested
that there is a certain relationship of trunk sap flow rate of H. ammodendron with weather, environmental
factor, time scale and trunk position, etc.

Key words: Haloxylon ammodendron (C. A. Mey.) Bunge; trunk sap flow rate; environmental factor;
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Table 1 Basic parameters of five sample plants tested of Haloxylon ammodendron (C. A. Mey.) Bunge in Mingin oasis-desert ecotone
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Fig. 1 Changes in environmental factors of Minqin oasis-desert ecotone during experimental period
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Fig. 3 Diurnal change of sap flow rate of east and west trunks of
Haloxylon ammodendron (C. A. Mey.) Bunge in Minqin oasis-desert
ecotone on cloudy day in different months
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Fig. 4 Diurnal change of sap flow rate of east and west trunks of Haloxylon ammodendron (C. A. Mey.) Bunge in
Mingin oasis-desert ecotone on rainy day in different months
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Fig. 5 Change in sap flow rate of east and west trunks of Haloxylon ammodendron (C. A. Mey.) Bunge in
Mingin oasis-desert ecotone during experimental period
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Table 2 Correlation analysis on sap flow rate between east and west trunks of Haloxylon ammodendron (C. A. Mey.) Bunge in Mingin oasis-

desert ecotone in different weather and time scales'

Fo 5 F ] B PG TR A C R L Correlation coefficient of sap flow rate between east and west trunks
Weather and time 6 H June 7 H July 8 H August 9 H September 10 H October 11 A November ST Total
i K Sunny day

10 min 0. 952 0. 965 0. 964 0. 988 0. 920 0. 688 0. 966

1h 0. 9545 0.967 0. 966 0. 989 0.923:x% 0. 6945 0. 968

1d 0.429 0. 7215 0. 803 0.971%x* 0.952:% 0. 854 0.972:%x
FAX Cloudy day

10 min 0. 741 %% — 0.973#x 0.952::% 0. 8783 0. 878 0. 928

1h 0. 742 — 0. 975 0. 955 0. 880 0. 884 0.931 %

1d — — — — — — 0.926%:
K Rainy day

10 min 0. 909 0. 903 0. 687 0. 982 0. 936 0. 684 0. 915

1h 0.914x% 0.9103%:x* 0. 7003 0. 9853 0. 943 0. 713 0. 920

1d — — — — — — 0.937
D s, P<0.01.
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Table 3 Correlation analysis on trunk sap flow rate of Haloxylon ammodendron (C. A. Mey.) Bunge with environmental factors in Mingin oasis-

desert ecotone in day scale in different weather!)

filf K AR W0 R BB D 7 B A 5 R L

B [B] 015 32

Correlation coefficient between trunk sap flow rate and environmental factors on sunny day

Time and position

T RH Rn VPD Ws ET,
8 H August
7R East 0. 6263 —0. 5893 0.493* 0. 664 0. 717 0.497x
P4 West 0. 5353 —0. 553 0. 719 0.593x 0.408 0. 722+
9 H September
7R Fast -0.181 0.543 -0.251 -0.509 0.044 -0.253
74 West -0.129 0.547 -0.179 -0.482 -0.169 -0.181
6 A June
7R East 0. 737 -0. 690 0.317 0.748% — —
P4 West 0.282 -0.505 0. 708 0.461 — —
11 A November
7R East 0.188 0.138 0.193 0.106 0. 897 0.200
P4 West 0.243 0.019 0.287 0.200 0. 926 0.296
A Whole period
/K East 0. 8553 =0. 2735 0. 848 0. 830 0. 631 0. 850
P4 West 0. 892 —0. 2133 0. 890 0. 804 0. 580 0. 875
FF 2% F R 0L 5 B IR (YR O R B
s [ 15 57 Correlation coefficient between trunk sap flow rate and environmental factors on cloudy day
Time and position
T RH Rn VPD Ws ET,
A Whole period
7R Fast 0.587 -0.281 0.682: 0. 690 -0.270 0.749%*
P4 West 0.697* -0.480 0.734x* 0.837x -0.425 0.770%*
TSR AR T I 3 5 R A TR T R R DG 3R 4
P ] 07 S Correlation coefficient between trunk sap flow rate and environmental factors on rainy day
Time and position
T RH Rn VPD Ws ET,
AL Whole period
7R East 0. 746 -0.303 0.548* 0. 607 0.362 0.081
P4 West 0. 745 -0.045 0.435 0.395 0.245 -0.005

DT, 2858 Air temperature; RH; 25 S HIXHEEE Air relative humidity; Rn; A BHEHE 5 Net radiation; VPD; KIKJEAFIZE Vapor pressure
saturation deficit; Ws: X Wind speed; ET, . SN ZE T Reference crop evapotranspiration. #* ; P<0.01; * . P<0.05.
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Table4 Correlation analysis on trunk sap flow rate of Haloxylon ammodendron ( C. A. Mey.) Bunge with environmental factors in Mingin oasis-

desert ecotone in hour scale in different weather"’

I K H AT R 5 PR R (R 5 R A

i [ 5 AL Correlation coefficient between trunk sap flow rate and environmental factors on sunny day
Time and position
T RH Rn VPD Ws ET,
8 H August
7R East 0. 790 —0. 6963 0. 864 0. 767 0. 538 0. 847
Pi West 0. 8113 —0. 717 0. 837 0. 8071 s 0. 4863 0. 812
9 H September
7R East 0. 7593 —0. 552 0.772::x 0. 677 0. 354 0. 7315
P4 West 0. 7793 —0. 55533 0. 7653 0. 7003 0. 2773 0. 7173
6 A June
7R East 0. 7793 —0. 638 0. 909 0.762:: — —
V4 West 0. 770%x —0. 643 0. 873 0.763xx — —
11 A November
Z< East 0. 205 —0. 093 -0.032 0. 1915 0. 8083 -0.022
P4 West 0. 562 —0. 4683 0. 4545 0. 570 0. 7945 -0.050
AWM Whole period
7R East 0. 687 —0. 4793 0. 763 0. 788 0. 770 0. 790
PH West 0. 7223 —0. 4953 0. 773 0. 809 0. 8053 0. 772
X . K H AR T R 2% B PR P AF DG R B
P ) A5 7 Correlation coefficient between trunk sap flow rate and environmental factors on cloudy day
Time and position
T RH Rn VPD Ws ET,
8 A August
7R East 0. 869 —0. 7565 0. 807 0. 860 0.085 0. 7845
V4 West 0. 840 —0. 7283 0. 739 0. 862 -0.028 0. 712
9 H September
7R East 0. 706 -0.224 0. 610 0. 447 0. 632 0. 643
P4 West 0. 791 % —0. 3415 0. 6873 0. 584 0. 4545 0. 699
6 H June
7R East 0.430%* 0.203 0. 734 -0.084 — —
74 West 0. 690 -0.156 0.495% 0.274 — —
11 H November
7R East 0.090 -0.572%* 0.059 0. 5965 0.777*x* 0.073
7 West -0.034 —=0. 769 0.289 0. 6935 0. 896 0.236%*
AWM Whole period
7R East 0.5163%: —0. 463 0. 712 0. 6853 0. 2533 0. 738
7H West 0. 599 —0. 546 0. 733 0. 7923 0. 105 0. 743 %
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43k 4 Table 4 ( Continued)
‘ - TR AR TR L T 2R 5 P IR A G R A
P ) 195 o2 Correlation coefficient between trunk sap flow rate and environmental factors on rainy day
Time and position
T RH Rn VPD Ws ET,
8 A August
Z< East —0. 488 0. 580%x* 0. 696%x* —0. 5403 0.721%x* 0.770%x*
P4 West —0. 5245 0. 5273 0. 523 —0. 5305 0. 728 0. 606
9 H September
7R East 0. 542 —0. 3323 0. 682 0. 431 0.124 0. 6373
P4 West 0.558%x —0.3615#x* 0. 665%x* 0. 4495 0.105 0.615%x*
6 H June
7R East 0. 781 —0.727#x 0. 838 0. 790 — —
74 West 0. 647 —0. 657 0. 7263 0. 7093 — —
11 H November
7K East 0.636%* -0.068 0.643%x* 0.316 0.839%x 0. 662
P4 West 0.663%* -0.009 0.691#x* 0.200 0.591%x* 0.700%x*
A Whole period
7R East 0. 5435 —0. 338k 0. 607 0. 596 0. 358 0. 422
P4 West 0. 568 —0.248:x 0. 543 0. 508 0.258#x 0.3173x

1>T; SRR Air temperature; RH A AARTIESE Air relative humidity; Rn: I PH & 5E 5T Net radiation; VPD. JK IR R 22 Vapor pressure
saturation deficit; Ws: X Wind speed; ET,: ZH/EYZEHE Reference crop evapotranspiration. ## ; P<0.01; * ; P<0.05.
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