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CHEN Chongl; LI Jh/uel’z; WANG Yutao - Variation of stem sap flow of Salix matsudana and its
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1 Key Laboratory for Silviculture and Conservation of Ministry of Education. Beijing Forestry University -
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2 College of Forestry. South China Agricultural University . Guangzhou 510642, P. R. China-

By means of Granier s thermal dissipation probe and micro meteorological station, daily meteorological
factor and stem sap flow velocity (SFV) of Salix matsudana were measured from April to November in 2006.
Results show that in the August: the average SFV was 0.004 1 em per second: and the peak velocity was
0.014 6 em per second- In the Maysthe average SFV was 0.000 503 em per second and the peak velocity was
0.003 47 em per second- SFV in sufficient soil water supply period is higher than in deficient soil water
supply period- In whole growing season;the curve of SFV is an obvious single peak - From May to November
SFV was 0.002 8 em per second, 0.002 4 em per second, 0.004 8 em per second, 0.008 6 em per second,
0.006 1 em per second, 0.005 8 em per seconds 0.004 2 em per second, respectively - There is an obvious
reqularity at start-up and peak of SFV. Taking solar radiation intensity air temperature air humidity » wind
speed and soil temperature as independent variables and SFV as dependent variable, by stepwise regressions
multiple linear equation of SFV and environmental factors are established- The equation is significant and the
principal impact factors are air temperature  air relative humidity and solar radiation intensity -
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FIGURE 6  Monthly changes of air and soil temperatures

W 7 TR SR A AR A I Y
R S » i 2 RIS S LT A 1 v, =S A
ORI S N = NEE B Y e v a1 i U
SURXHZE ETF. Br A, 28 AR Y 3 3 1 O
AU BHR 55 AR T e R i T At B, RS UM
XHE SRR LT KK IR, (A5
JEIKPRE M P AL IS KRB BE B/ IN s K B
AR, [ IR Y 2% 25 8 B TR X KPR B
M (A1 Ayt RE 5 v P DR UK PR 2 B[R] A5 28 AU AR X
R MG RTE AL NIEZ KRB R R R, 2%
BRI A5 E N5 W AR

100
8
) 80
& 60
?E? 40
r 20
H oo
OO IO @
LRI
QUNO=ANMNOANDVNVO—ANMNON DN\ — N M 0
OO N=~O=OO~ON~O=~O OO Nm™=O
HEHEEHEEEEAEEAEEEEEREREE R R EREEEE
AN ANANNS AN NN TOST T
7733333399333 999939935¢9
DLV UVOVVLOYEDTRXRANNNCOO O v v =
COOCOCOCOCOCOOCOCOOCOOOO mirmirm rmird v =
P i)
% = N
P 7 A SRR AR

FIGURE 7 Monthly change of air relative humidity

2.3.5 R TiRREF A
SR TR R A5 PR 122 AR g i 7T A

SIBUIEZIVES N A s K I RT S SO 1 B 11 U . e w175 R N
SHEFIHEATZAL EE ST L 005 By a] SEdEAE R A
A2 B NIE A IBRAKE . TS5 .

Vs=1.325 9X10 * +1.693 6 X 10 * 5, —1.836 X
10 "x, +2.532X10 " gy +2.493X10 ° 5, —1.18 X

10 " —1.94X10 "4 +6.35X10 'y,
iﬁ':F'y X1\ X2, X3\ X4, X5, X6 X7 ﬁ%”ﬁ%%ﬁlg\%
AR E R E IR AR K BH R o L
RIZRE MRR)Z T IEEE KGE, ZabxtEH 525
FAEC RECR TG IR 0] H 7 FE IR B AR 23 K

[ s A AR AR DG S04 > 0] DA LG IAS H LI B 5
TR A OGO R (An3R 2) . B R AR A
2R KBRS ST R B | 2 SRR A XU 13
RIZWE RR)Z HIEREARR)Z TR, &
b FE, ] AR S AT TR R R B e e
L R R e s

FE LK S AR 7 2 A B A A5 B A I
TR B S, SO AN an 9,10 A4y &5 33X ik B
BRI S 5 R TR R LU K (B2 Fh R A
JRIA L S 30 SRR B8 anfeE 8 H 26 H (K]
8) ., 23S AE KR B3k F) 90.5%0, 53 Pl i iy K VA
FECT AR OS] i T 2R VE R B DA TR
BRI AT T 2, sl %t
FA T L0338 X AL ( Eucommia ulmoides ) FBIF 7% Hp 1, H
T X FPAEA, 56 & LG NAEAR AT A e RE

*2 BEFREXRK
TABLE 2 Partial correlation coefficient of each factor

4

=T R

H

G THERERE ERE R

SR EtiTY S NIEE L)
614

TRAHSE R B 0.614 8 0.585 6

—0.5150

0.471 9 0.390 2 0.184 3




5 4 3

MR 55 SRR 22 HSE i I TR 87

WFWAEE /(cm-s™h)

00:00 04:00 08:00 12:00 16:00 20:00 00:00

%)
(4
120
R 100 |
% 80 |
Eé 60 |
r
M o40f
20
00:00 04:00 08:00 12:00 16:00 20:00 00:00
e

K B 56 7 BE /(kW-m2)

00:00 04:00 08:0012:00 16:00 20:00 00:00
i 2%

30
25

20

i /C

15

10
00:00 04:00 08:0012:00 16:00 20:00 00:00

%)

K8 8126 HRITWR i f E AN F H 28k
FIGURE 8  Daily changes of SFV and main environmental factors on 26th August

F—ERWGR PR TE BT b B R B A
[EAFAE BRI #0570 s IR P BB 2 1 T B R B e Y
IR SBREROKBEM, ARE TR
TR TE BT AR A s A K A2 AT 3
THEMER AN R G I K2
A LRI R B T KA ZEAATE A2 H o)
IR AE— B Bst (] P 4 20 b 308 Ao AR 38 388 N AR T B A
T s TE AL A AMERAL (AR T AL A8 K i A7 A AR
S TR BN RO % . EEm %
XHIAA MR IR A TR 725 R B AR LS 18, 2R i
E AR R ( Acer mono ). ¥R K ¢ ( Betula
davurica) 55 & B Fh S 38 AR ( Pinus elliowii ) FE 5T
PRI T FE)S - R4 Kramer 281745 1 4 7K 43 W1
B WA RIATER R 2 # LT 0, BASH
REIKITNARES R 28 4 B Y T A AR
PRI IR R TEAR RN = NN R BB E T =
TR KRR L P AR A5 /K /375 AT i 3N
R, H BT =R —E L& IR ] TR
WA S HTRER th TIRIER f71E, & X
BEARA (B i A 7 A= ARG 2R AR

345

ZE RN, GRS T i R A K I 78
AR TR AR R 22 A 3K )
TEAEH8 B MR T M4 i ek & O 0004 1

em/s, Wi AR g 0.014 6 emls; T ZEAHXT T 28 5
A P30 5 2 0.000 503 amls . i 37 8 A
0.003 47 emls, 8 {43145 Wi 28 R A0 WG 7 04 4
A5 Arry 8. 151 F13.29 £, L IF/K & BRI
L E S P AN SR NI

ANTE] A Ao Z 1] SR TR s A 5 —8 A A
SRR &, 8 A A& Fke. 9,10 11
Iy BRI AT ey » B T AR L i () A 34
W BT 8 A,

et 25T ir . 15 A IR L2 SRS
JE K BHE S 5 3 O SE R SRR TR i T2 R
ﬁ%%?ﬁﬁé‘%m] X5 KIEHS ( Pinus taeda) BT WK 5%
MR T AT FEAE B (HS TS T o AR
FOIFIE B PNER I X AR 2 8 L X R o
AR — B0 AT 6 & A 808 S 0 B B
TEEREMR A -, S AR )R X 2 S s R T
Wi S R R 22 R A T 2B AR AR

£ £ ¥ M

[ 1] ZEdgis, BRAR 2 R JH R ot A X ok B R0 T A AR T

KEMBFE[I]- A aboll K524, 1998, 20(1) . 176.

LIHT.CHEN L Z- A study on the volume and velocity of stem sap

flow of Betula dahurica and Acer mono forests by the heat pulse

technique[J]- Journal of Beijing Forestry University- 1998,20(1),

1-6.
[ 2] ISR 5 K IR P bk Jo A [ FRUBE AR T 248 s 6 7K

WFFE[D]- AL . ALl kA 2000.



88

It =

Mok ok

S

%30 %

[3] Xt

(4]

[6]

(7]

[8]

[9]

[10]

[11]

SUNP S- The study on configuration of the watershed protection
Sforest system and the character of trees transpiration in different scale
in the north area Beijing [D]- Beijing: Beijing Forestry University s
2000.

> BhJE—. Mks N bk SPAC 7K 3546 B2 I 28 28 A LA
B0 i AL s e (] A AR A5 S 4 2004, 28
(5).637-643.

WANG HT.MA L Y. Water potential and its impact on sap wood
flow velocity [J]- Acta Phytoecologica Sinica, 2004, 28 (5) . 637~
643.

PHILIP G- Wholeplant water use and canopy conductance of
cassava under limited available soil water and varying evaporative
demand[J]- Plant and Soil , 2005, 278, 371=383.

T — . JEHTH K TLA B PR K LT 72 (1] et
Mol K2 254, 2003, 25(2) , 1-7.

MA L Y. Comparison of water consumption of some afforestation
species in Beijing area[J]-
2003,25(2),1-7.
WER, Ve, EAL 9 ZRACAR R 1L X E 2T T W AT
(I MolLRl:, 2005, 41(3) ,36-42.

SUN H Z.SUN L, WANG C K- Sapflow of the major tree species in

Journal of Beijing Forestry University s

the eastern mountainous region in northeast China [J]- Scientia
Silvae Sinicae > 2005,41(3) ,36—42.

TR AR FNE S W K 2 0 o R AR N AR AR
WRIE R AT [)]- AEZS2R, 2003, 23(10) 1 984-1 990.
YIN G C,ZHOU G Y, WANG X et al- A study on sap flux density
of two eucalyptus ( Eucalyptus urophylla) plantations in southeastern
China by heat-pulse method [J]- Acta Ecologica Sinica, 2003, 23
(10,1 984-1 990.

HOCHE TR BEGE S WK T WL R AR E ZFER TR
VR BRI ARILERE, 2004,40(2) 1747177,

CAOW Q-HAN H R-MA Q Y. et al- Sap flow flux of Quercus
liaotungensis in summer in deciduous broad-leaf forest of Taiyue
Mountain in Shanxi Province [J]- Scientia Silvae Sinicae, 2004, 40
(2),174-177.

GRANIER A- A new method for measure sap flow [J]- Ann Sci
For, 1987, 42, 193-200.

NS, R B R HER TR B B SRR [T ]- TS
4k, 2002, 22(9) ,1 387-1 391.

SUN HZ,ZHOU X F,ZHAO H X- A researches on stem sap flow
dynamics of Betula platyphylla[J]- Acta Ecologica Sinica, 2002, 22
(9).1387-1 391.

THHE DIE— ZWME. TERERESRN RS &
TR Z[T] ALk, 2006,25(3) ,231-237.

WANG R H.MA L Y. XI R C- Fluctuation of Acer truncatum sap
flow in rapid growth season and relevant variables [J]- Chinese

Journal of Ecology 2006, 25(3) ,2317237.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

BN DM A BRI TR i 1] L8
Al R 2441, 2001, 28 (4) , 401404

LU X Z- Study on sap flow of Pinus massoniana and Quercus
variabilis in growing season [J]-  Journal of Anhui Agricultural
Unaversity » 2001, 28(4) ,401-404.

H DA Rl BREEZS - T AR AR TR R A [T ] - Aotk
Bl HF%%, 2005, 18(3) , 331-335.

XIAO Y H.CHEN B F.CHEN J J. et al- A study on the stem sap
flow of Acacia mangium [J]- Forest Research, 2005, 18(3) ; 331~
335.

T, EJE— PSRRI | (AR BR 2 A AR AR e I
AT AR, 2002,38(5) 3137
WANGHT.MA L Y,SUN P S. Sap flow fluctuations of Pinus
tabulaeformis and Platycladus orientalis in late autumn[J]- Scientia
Silvae Sinicae» 2002, 38(5) ,31-37.

THE BT B T o AR R TR R A S H S FR B N
FHIZ[T]- A2, 2005,25(9) .2 145-2 151.

MA L.ZHAO P,RAO X Q- Effects of environmental factors on sap
flow in Acacia mangium[J]- Acta Ecologica Sinica> 2005, 25(9)
2 145-2 151.

Wz HEN R = - B O PR TR i 3h 3 [T
HEA2ER 2006, 26(9) .2 8872 895.

CAO Y. HUANG Z G- OUYANG Z Y- Dynamics of stem sap flow
velocity of Eucommia ulmoides in red soil region, Southern China
[J]- Acta FEcologica Sinica 2006,26(9) .2 887-2 895.

KRAMER P J. KOZLOWSKI T T- Physiology of woody plants[M]-
New York : Academic Press, 1979.

il 1) 5 BTZE . Y B BB N S B4 133 DX
N TR 306 B BT 2 []- Mol )27, 2006, 42(10) ; 31~
38.

LI HT, XIANG L, XIA J- Applying the heat dissipation technique to
study the sap flow of Pinus ellioitii in the red earth area of
subtropical China [J]- Scientia Silvae Sinicae, 2006, 42 (10, 31~
38.

PV E A BN IR TR BT ] RO
ALK ARBLEIR) - 2003, 27(3) 710,

YU MK, JIANG Z L, LU X Z- A study on the stem sap flow of
Pinus taeda[J]-
Sciences Edition) » 2003, 27(3) ,7-10.

FASF PN, ThEY - Th oy A RELARS 80T 2 TR AR e AR 25 s 1
AMEZEF[I] A&, 2006,26(12) .4 050-4 058.

ZHAO P,RAO X Q;MA L- The variations of sap flux density and

Journal of Nanjing Forestry University ( Natural

wholetree transpiration across individuals of Acacia mangium [J]-

Acta Ecologica Sinica 2006, 26(12) ;4 050—4 058.

(T EH)



