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Table 1 Basic characteristics of sample trees

. i i i JeE/m
WE REm Mefim E;;jjmz E’%ﬁ e
1 14.0 14.1 104.891 3.0 5.6 5.4
2 15.0 14.8 111.156 3.0 57 5.7
3 155 214 205.638 3.7 7.0 6.8
4 14.0 20.2 191.697 3.6 6.0 6.6
5 135 23.0 224.227 3.7 8.0 7.4
6 14.0 17.3 145.068 3.3 55 6.7
7 13.0 14.1 104.891 3.0 5.0 5.8
8 14.0 14.1 104.891 3.0 6.0 6.0
9 145 22.7 220.742 3.7 6.5 75
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Fig.1 The variations of sap flow density of Ailanthus altissima
9 #RFEN 6—8 H H-F-¥iiiii & 14.489 kg/d,
FUR R = A 12.739 kg/d, &A1 &4 1.175 kg/d,
T1 W BOf 8 1.132 kg/d, T2 i BGRTE N 0.614
kg/d, HABERLE S H SR ER 12.1%, T1 W
BORR & R AR 65%, T2 I B i 35%.
2.2 REWEIRRFNE RS
221 EHRRRAEAEZATHXF
R 2 AR 1) 5 PR SR B RV UL 2 i
FEME S AR BT RIS T, S5 RR, RAEKR
RS T VPD B3 IEAHS, 5 RH B
TR, T1 NBORREES WS JoRFEMKNE, 1M
T2 N B S WS B EHHOC, B4k T2 I Bl
T S AR T RIS 5.
k2 RABRRAEREAFE TR e 40X R K
Table 2 Correlation coefficients between night time sap flow

density and meteorological factor of Ailanthus altissima

i B T RH VPD WS
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Fig.2 Variations of night time sap flow of
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Table 3 Correlation coefficients between night time

sap flow and tree morphology of Ailanthus altissima

WARTEA T s fi 1% S
PS4 -0.205 0.752* 0.883**
£ *FROR 005 K EEEMSE, **ER 0.01 KT EREEMH.
7 -
6 -
2 2
= 4 L
Jul
g2 2t
1 -
0 1 1 1 1
13 15 17 19 21 23 25

fifg4z/cm
() WmESMELIRR
11



FEBLHEZK 23] http://www.ggpsxb.com

R?=0.967

Wt Flkg
oORr NMNWb OO

5.0 55 6.0 6.5 7.0 7.5 8.0

(b) YRR SR O R
B 3 2RI RA S AM S XA
Fig.3 Relationship between night time sap flow and
tree morphology of Ailanthus altissima
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Fig.4 Variation of stem and sap flow of Ailanthus altissima
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Fig.5 Relationship between radial micro-variation in the
stem and sap flow of Ailanthus altissima
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Fig.6 Radial micro-variation in the stem at
night of Ailanthus altissima.
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Table 4 Correlation coefficients between radial micro-variation

in the stem and meteorological factors of Ailanthus altissima.

N B T RH VPD WS
T1 -0.543 0.253 -0.329 0.148
2 -0.975%* 0.778* -0.893%* 0118
VE *RR 0.05 /K ERFAER, **RIR 0.01 K EREFMK.
32.03
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Fig.7 Correlation of sap flow and radial
variation in the stem of Ailanthus altissima
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Sap Flow at Night in the Stems of Ailanthus Altissima and Its Determinants

LIU Yunjie!, ZHANG Hanhan?, CHANG Shengzhao®, ZHOU Xingi®, MA Changming®”
(1. College of Forestry, Hebei Agricultural University, Baoding 071000, China; 2. She County Forestry Development Service Center,
Handan 056000, China; 3. Hejian City Natural Resources and Planning Department, Cangzhou 061000, China)

Abstract: [Background and objective] Water ascent in plants is driven by hydraulic gradient regulated by stomatal
opening and closure as well as soil water content; it is generally assumed to be approximately zero at night. However,
recent findings reveal that stomata could partly open and sap continues to flow at night, making stems function as
capacitors regulating transpiration in daytime. The purpose of this paper is to investigate the diurnal change in sap
flow and its determinants. [ Method] We take Ailanthus altissima as the model plant and measure sap flow through
its stems, as well as variation in stem diameter, using a diffusion probe (TDP) from June to August in an urban area.
We also measure environmental factors which we anticipate to affect root water uptake by the tree. [Result] Sap
flow does occur at night; it contributes 12.1% to the total daily sap flow, of which 65% is from 20:00 to 00:00 (T1)
and 35% from 00:00 to 05:00 (T2). The night sap flow rate is positively correlated to the vapor pressure deficit and
wind speed, but the correlation is more significant in T2 (P<0.01) than in T1, and greater in sunny days than in rainy
days. It is also found that sap flow at night is positively correlated with canopy width (P<0.01) and stem diameter at
the breast height (P<0.05), and that it increases linearly with daily variation in stem diameter (R?=0.672). Stems
expand more radially in T1 than in T2. [ Conclusion] Night sap flow results in radial expansion of the stem of A.
altissima, which is impacted jointly by environmental factors and plant traits.

Key words: Ailanthus altissima; night sap flow; night transpiration; night rehydration; radial micro-variation in the stem
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