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Fig.1 Schematic diagram of study area location and Granier thermal diffusion measurement of SAP flow rate
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Table 1 Basic parameters of sample wood were monitored by SAP flow rate
TR A Vet FERS G 5 a4z MR ElE (R, mEdl
Study sites Forest type Sample tree number DBH/cm  Him RTC/(m*m)
R1-RYIART 1 Schima khasiana 10.7 11.5 2.1, 16
WA-RUGAK72 Schima khasiana 10.8 13.5 1.8, 1.5
BRI R YR ¥ R bR TWA1-JCIT4E1 Castanopsis orthacantha 11.3 14.5 2.0, 1.4
Study plot1  Secondary evergreen broad-leaved forest WA-TEITHE2 Castanopsis orthacantha 112 15.0 24, 16
¥R 1-E M1 Camptotheca acuminata 12.5 13.0 1.8, 1.6
W1-EH2 Camptotheca acuminata 115 12.2 1.6, 1.5
#2-t8 K1 Alnus cremastogyne 33.5 23.0 6.3, 4.2
Ti2-#4K2 Alnus cremastogyne 25.2 20.3 4.2, 3.2
S:th%g;gm Secondary déﬁ?ﬁi Iif]r(u:gileaved forest PR S R 248 202 42,10
W2-E 3 Camptotheca acuminata 15.3 15.6 21, 2.0
W2-Z W4 Camptotheca acuminata 28.4 221 45, 47
W 3-=mtE1 Cinnamomum glanduliferum 22.0 17.2 4.2, 3.1
W3- rifE2 Cinnamomum glanduliferum 24.0 18.1 45, 34
W3-TErA£L 1L 251 Camellia pitardii 18.7 14.5 4.2, 41
WW3-FErR L1452 Camellia pitardii 20.0 15.2 5.7, 4.6
W 43 JEi A 24 2 R W3-TUFE L1113 Camellia pitardii 31.0 18.3 6.9, 5.1
Study plot3 Native evergreen broad-leaved forest W3-Hlk£1 Castanopsis hystrix 48.0 25.0 6.2, 53
Wi3-#l#42 Castanopsis hystrix 125 13.2 23, 15
W 3-1#4%1 Cinnamomum bodinieri 27.8 22.3 5.3, 4.2
T3-W%#%2 Cinnamomum bodinieri 23.0 19.2 42, 36
W 3-=Hi7 Evodia lepta 31.0 25.3 7.3, 6.5

VE: DBHRME, HoAWE, RTCHEIR

Notes: DBH, diameter at breast height; Hy, height of tree; RTC, range of tree-crown
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Table 2 Table of frequency and maximum values of trunk sap flow variation of sample trees

AL IR SR Frequency of change amplitude

FER G BRAE/%

Sl e R<-50%  -50%<R<0  0%<R<50%  50%<R<100%  100%<R  Meximum
i2-F4 A2 Alnus cremastogyne 109 822 862 132 224 1568
#i2-E 4 Camptotheca acuminata 100 890 817 120 222 2355
W2-E 3 Camptotheca acuminata 194 740 865 132 218 9632
W3-z M1 Cinnamomum glanduliferum 163 692 723 128 194 2750
3-PEEE L1111 252 Camellia pitardii 167 717 856 45 115 6 520
W 3-14%2 Cinnamomum bodinieri 164 701 819 87 129 55 127

VE: RE7NEEH6:00%18:000 7] Py 530 min (148 (b IR FE

Note: R represents the range of change every 30 minutes between 6:00 and 18:00 per day
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Table 3 Pearson correlation coefficient between SAP flow rate of tree species and
meteorological factors in growing season

B A4 NCEE ) i IRKIR R 2 B KE KAE [N &
Varieties of trees Month Rn T, VPD RH SP P Pn
5H 0.70" 0.68" 0.74" -0.71" 0.48" -0.2" 0.08
PR - " " R " P _
Cinnamomum glanduliferum 61 0.51 0.57 0.59 0.54 0.26 0.19 0.02
7H 0.63" 0.63" 0.66" -0.64" 0.25" -0.06 -0.03
5H 0.68" 0.62" 0.64" -0.59" 0.43" -0.15" 0.14"
PRIl 6H 0.50" 045" 0.49" -0.45" 0.19° -0.027 -0.07
Camellia pitardii
7H 0.59" 0.57" 0.60" -0.57" 0.217 -0.03 -0.01
5H 0.33" 0.29" 0.28" -0.26" 0.11 -0.03 0.08
_ A o 6H 0.20" 0.19" 0.15" -0.15" 0.12° -0.09 0.02
Cinnamomum bodinieri
7H 0.28" 0.25" 0.25" -0.21" 0.06 -0.26" 017"
5H 0.23" 0.17" 0.22" -0.23" 0.14" 0.04 -0.01
:’_ﬂfﬁ 6 0.34" 0.46" 0.45" -0.41" 0.18" -0.14" -0.01
Evodia lepta
7H 0.30" 0.33" 0.33" -0.33" 0.27" 0.10 0.28"
3H 0.63" 0.66" 0.66" -0.55" 0.60" -0.54" -0.02
Rk 7H 0.45" 0.46" 0.44" -0.41" 0.12° 0.44" 0.20"
Alnus cremastogyne 8H 0.58" 0.67" 0.72" -0.68" 0.02 -0.32" 0.02
9H 0.52" 0.63" 0.62" -0.56" 0.23" -0.45" 0.06
3H 0.69” 0.62" 0.58" -0.46" 061" -0.34" 0.08
o 7H 0.75" 0.73" 0.71" -0.69" 017 -0.33" 0.11°
Camptotheca acuminata 8H 0.84" 0.79" 0.80" -0.79" 0.12° -0.18" 0.01
9H 0.77" 0.74" 0.69” -0.64" 0.27" 0.28" 0.05

TE: "ERARE0.0VK T EARR AR, HRARAE0.05/K T LB IEAR R

Notes: ~ shows correlation is significant at the 0.01 level, " shows correlation is significant at the 0.05 level



174

k

e B 5

37 5

TRZE AR TG A T, KBRS

FEJEN, WAKIRE 2 AR A R R R

JE A

3.2 [EYREMIEERREERERXSS)

person FH3: 2 5L

person correlation coeffici

N S . SHE
BT 5 G A — 5 I i
R
08+ = Camptotoheca acuminata
06} :
S
%.R—' 2 0.4r
?:‘5?}5\, 02f - 30m|n
e ——60 min
K5 0o —+90min
S0z —JBmn
-0.2f — min
#-0.2 240 min *
-04¢1 o
8H 9H1M0HAMH1I12H 2A
Aug. Sep. Oct. Nov. Dec. Feb.
0.8
06
e
2 04t
=5 02l
re ™
§ o
Z-02f
-0.4 7
8H 9H10HMMHI12H 2H
Aug. Sep. Oct. Nov. Dec. Feb.
0.4 r
~+—=120 min
02 —« -90 min
——=60 min
0F —+-=30.min
2 ~Q min
W5 -02F —« 60 min
HE 120 min -
33:_0'4 e ——c
06} g
-0.8
10— . . . . .
8H 9H1MAMHI12H 24
Aug. Sep. Oct. Nov. Dec. Feb.
0.8
%E 0.6
K}
%o
s
230
=9
=S
= 5-0.
©
=>-0.

8 910 AMMHA12H 2/
Aug. Sep. Oct. Nov. Dec. Feb.

& 6

02}

-0.2¢
-0.4+¢
-0.6 |
-0.8

0.8
0.6
0.4

0.2F

-0.2

Aug. Sep. Oct. Nov. Dec. Feb.

—»—=120 min
m

8H 9H10HMH1I12H 2A
Aug. Sep. Oct. Nov. Dec. Feb.

=
- !I—'—‘
NS
L s
—+—=120 min ——
« =90 min
[ ——-60 min
+-=30 min
r 0 min
——60 min
L 120 min

-0.4

8FI QH 10F]11F]12F] ZFI
Aug. Sep. Oct. Nov. Dec. Feb.
By
Month

NI

SCLAEA . PERIZLINZE . RIFE A0, SRAES AR

2004 AW TR -5 R N 11 Pearson #H5¢
A, 7rhr 2020 4F 8 J] 2 2021 4F 2 J 3 4%
AR TR A SRR F 80 . Gkl 6 frs
RONE, A A= ] I ROA [ B e f) S 1 98 s S R P
RIS Ky
08 Camellia pitardii " 0.8 - Casianopszs hystrli(
06 f, 06}
04+ 74 0.4+
021 02}
0or or
-0.2} -02}
-04} 240 min —04}
8H 9H10HAMH1I12H 2A 8H 9H1M0AMAH1I12H 24
Aug. Sep. Oct. Nov. Dec. Feb. Aug. Sep. Oct. Nov. Dec. Feb.
0.8 0.8
0.6 0.6
04+ 04Fr
02r . 120 m|n 02r ., 490 min
or —.—:88 min of = -3gmin
——-060 min
-+ =30 min =30 min
-0.2+ - 80mr{“n -0.2} Oomin_
-04f —120mn Y B AL
8H 9H10H1MHI2H 2H 8H 9 10AMMHA12H 2

Aug. Sep. Oct. Nov. Dec. Feb.

04
02 —-——!19%0 min
+ —— min
’ ——=60 min
ol — =30 min
80mr41nin
—d
-0.2+ 120 min
-04+t E —=
e o
-06} R _:_—;
-0.

0.8 -
0.6
04}

8 1 1 1 1 1 1
8 9H10AMHI12A2H

Aug. Sep. Oct. Nov. Dec. Feb.

t —=—=120 min
02 =90 min
oF ——-6Qmin
¥ =30 min
~Q min
02 (1380m|n
-04} min

8 A QFI 10ﬂ11F]12F] 2 A
Aug. Sep. Oct. Nov. Dec. Feb.

EW AmRLLZRFRIE 3 MMM T RRS SKREFRENES T

Fig. 6 Analysis of SAP flow and time delay effects of meteorological factors in three species of native evergreen

broad-leaved forest and secondary deciduous broad-leaved forest
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Relationship between Tree Trunk Sap Flow and Meteorological
Factors from Synchronous Data

MA Ze', SONG Wei-feng', XU Xiao-qing'?, CHU Ya'

(1. College of Soil and Water Conservationt, Southwest Forestry University, Kunming 650224, Yunnan, China; 2. Sangganhe
Poplar Forest Experiment Bureau of Shanxi Province, Datong 037045, Shanxi, China)

Abstract: [Objective] Trunk sap flow is an important physiological indicator for the study of plant transpira-
tion water consumption, and both tree species and meteorological factors are key influencing factors. This
study aims to remove the limitation of tree species factor and explore the relationship between tree trunk
sap flow and meteorological factors. [Method] Based on ten tree species in 3 forest stands in the water
source area of Hani Terraces, their trunk sap flow rates were measured by using thermal dissipation probe
(TDP) technology, and the relationship between synchronized data and meteorological factors were ana-
lyzed. [Result] Seven abnormal synchrony data were found from 7 779 tree trunk sap flow rate data in
secondary deciduous broadleaf and primary evergreen broadleaf forests, and these abnormal synchrony
data showed synchronous consistency across tree species; Further correlation analysis showed that the
sudden increase in solar radiation was the main cause of the synchronous increase in sap flow rate, while
rainfall was the main cause of the synchronous decrease in sap flow rate, and changes in both could lead
to changes in other meteorological factors, which could affect the trunk sap flow rate; There was a certain
time lag effect between tree trunk sap flow and meteorological factors: under abnormal climate conditions,
sap flow lagged solar radiation by 0~30 min and was ahead of saturated water vapor pressure difference,
with air temperature and humidity of 0~60 min, and the lag or advance time was much smaller than the
time of each tree species under normal climatic conditions. [Conclusion] Tree trunk sap flow is regulated
by a combination of meteorological factors such as solar radiation or rainfall, with solar radiation having the
most pronounced effect. The paper may provide a scientific basis for studying the relationship between
transpiration and meteorological factors in trees at the physiological-ecological level.

Keywords: Trunk sap flow; meteorological factor; relationship analysis; abnormal synchrony; time-lag
effect
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