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Abstract ; The transpiration of garden vegetation is very crucial to the water balance of urban ecosystem and
can regulate the environmental microclimate. In this study,the sap flow of Ginkgo biloba trees with the a-
ges of 24- and 29-year-old in a campus was monitored by thermal dissipation probes (TDP). The character-
istics of sap flow and its relationship with environmental factors were analyzed on different time scales. It
was found that the sap flow velocity and flux of 29-year-old G. biloba tree were higher than that of 24-year-
old one,and the differences were significant in the vigorous growth season (P<C0. 05). The seasonal varia-
tion trend of transpiration water consumption of 24- and 29-year-old G. biloba on seasonal scale was the
same. Transpiration water consumption was the highest in summer, followed by spring and autumn, and
the lowest in winter. In addition to the regulation of plant physiological functions, the change of sap flow
velocity of G. biloba was affected by various influential factors. Among soil factors,sap flow velocity was

the most sensitive to the change of surface soil temperature. Among meteorological factors,it was the most
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sensitive to the change of solar radiation. The impacting factors affecting the sap flow velocity of G. biloba

in different seasons were different. The regression model based on season can better explain its response to

environmental factors. Tree age and environmental factors had certain effects on transpiration water con-

sumption of urban garden vegetation, which should be considered in the allocation and management of land-

scaping vegetation.
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Fig. 1 Monthly variations of the soil volume water content in
29-year-old G. biloba experimental plot
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Diurnal variation characteristics of sap flow velocity and environmental factors on sunny and rainy days in spring
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Fig.4 Diurnal variation characteristics of sap flow velocity and environmental factors on sunny and rainy days in summer
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Diurnal variation characteristics of sap flow velocity and environmental factors on sunny and rainy days in autumn
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Fig. 6 Seasonal variation of sap flow velocity of 24- and 29-year-old G. biloba
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Fig. 7 Monthly transpiration water consumption of 24- and

29-year-old G. biloba

3 #iwh5itiw

3.1 RERKFTRMEUEFE

B BT 9 U A B ) e T R N
W2 FAE . ARWETE b B R T H P 20 R A
R 2 B 3, R 2 B F MBS, M2 18
AFRE A AR SR M AR DRSS R R B
Bk 3 A>T Z 1) B A T U R AT W T S
I AE PR S AN ) b DX il BE B R 45 PR 0 TR A T R
6] AR A AR A 10 F B 5 SR A T 2 . A
5T 2 W AR A B T W0 R 5 AR 1 A 5 R 4L
A F Y B R, X 5 X 8 Y Xt e TR K
(Cunninghamia lanceolata ) W i 5% W R F ) #F 5%
BiR—E, BT R E R E ST ROR
R P AHOCHEAR X R, FE I 5 cm #1110 cm
SR R S OR BH AR G OC R DD MR A KRR T

AEEOAR I TS S A A AL TE 1 a R TR ZR Y
SR B oy AR R 2 B A P A4 5 0K Bl PR R KB
FR ST AR KRR, HARVIIX 2 AR N T 51
W80 D S A ) 7 A R DDA O, K B R S L 4 e
Fr LT A AIAR 0 09 56 5 A T A RK PR 22 5 i
AN K S BEAH O . UG IR 1 %) 28 S A1 T A 52
WA 75 A AR A AR A L 25— B A
Yoo X SRR HEAT A FE B ] 40 2 1 25 T
RHA .
3.2 AEWMIRREMNEBRKE

AR P80 000 3 3R LA i o T AR B3 B A B R 119 2
TEFEAK BN S5 SRR WYL B AR SR M 24 a I 29 a
AR T R TE 6 H 35 B e AR L B I Rk A
WA Bt & Bk B oy 2R E, EENN
B2 e L I A T AR AR I R L X
VFEESY DL 13 a AN S B 5T X G A5 1 i 45 18— B
{ELAo T R A R 7R 2 A WU 10 28 1 FE K BE AR KR, ek
Aab T ER A 4 2 R ORI 30 O EL G A 0 R
FRED B T B HE W A [R) 2 AR A AR AT A X
1R, FT REJE B TR EAR SR A 48 T K H R
B VE N FEM RS . AR RS 1, 42 4F 29
a B B TR R KT 24 a A % 25 A



78

T b bk B 27 4l

37 &

TEA R RN R I 2 2 AR 2 Bl )B4

7§El

HAHZE 5 a (BJE 1 T 2 Ak Fel bR 2 i 8% 8 i A A Isf

HIASTR] S B0 2 A Bl AR e R A e i A2 0 e i A B
4 22 51 L A 9 50 3 DR A T 9 O R S LA
FONEA IEAR G OC R . e Bl Mol ok 17 9
IDIVAZ S N -8 ML NIDIIS NP e He A A A DN &K
10 25 ) 2 R B I R

S E k-

[1]

[2]

[3]

(4]

(5]

[6]

[7]

[8]

[9]

[10]

[11]

GRIMM N B,FAETH S H,GOLUBIEWSKI N E,et al. Glob-
al change and the ecology of cities [J]. Science, 2008, 319
(5864) :756-760.
UNITED NATIONS. World population prospects: The 2012
Revision[ R]. New York.,2013.
WU J. Urban sustainability:an inevitable goal of landscape re-
search[]]. Landscape Ecology,2010,25(1) :1-4.
THOMA F, STENBJORN S, MICHAEL R, et al. Artificial
photosynthesis as a frontier technology for energy sustainabili-
ty[J]. Energy and Environmental Science, 2013, 6(4):1074-
1076.
TONG H,WALTON A,SANG J,et al. Numerical simulation
of the urban boundary layer over the complex terrain of Hong
Kong[J]. Atmospheric Environment, 2005, 39 (19); 3549-
3563.
CHEN Y,WONG N H. Thermal benefits of city parks-science
direct[J]. Energy and Buildings,2006,38(2) :105-120.
RSP, R GHT. TSk R g R TR RO LI, P b Ak e
41 ,2008,23(2) :209-212.
LIN S P,LIANG Y R. A preliminary exploration of the green
system planningin urban area ( [ )[J]. Journal of Northwest
Forestry University,2008,23(2) :204-207. (in Chinese)
S A SO L A A L S R R X R IR AR (Acer wangchii)
WA B BB R F A AH S A T L] RS R . 2017,
37(22) :7552-7567.
WU P, YANG W B,CUI Y C, et al. Characteristics of sap
flow and correlation analysis with environmental factors of A-
cer wangchii in the karst area[ J]. Acta Ecologica Sinica,2017,
37(22):7552-7567. (in Chinese)
SHENG D,WANG Y L,KUME T,et al. Sap flow characteris-
tics and climatic responses in three forest species in the semiar-
id Loess Plateau region of China[ J]. Agricultural and Forest
Meteorology,2011,151(1) :1-10.
2 Y Q1 5T /Y S R i o 1 S 2 P g ]
KARLT] BAbbkF BEs7 4, 2011,26(5) - 24-29.
YIN X H, CHENG F,ZHANG S X. Variation of stem sap
flow of Pinus tabuliformis and its impact factors[ ] ]. Journal
of Northwest Forestry University, 2011, 26 (5): 24-29. (in
Chinese)
BT W] PR, A SR AR B FE K 5 BRI T R OC R B
FELT]. LMl K272 4 . 2014, 36 (4) : 23-29.
LI X Y,LIY M,SUN L,et al. Transpiration water consump-
tion and its relationship with environmental factors in Ginkgo

biloba[ ]]. Journal of Beijing Forestry University, 2014, 36

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(4):23-29. (in Chinese)

LINK P,SIMONIN K,MANESS H,et al. Species differences
in the seasonality of evergreen tree transpiration in a mediter-
ranean climate: analysis of multiyear, half- hourly sap flow
observations[ J ]. Water Resources Research, 2014, 50 (3):
1869-1894.

A WA SR, A5 T I B AR B R R W T W R AR
WEFT )], A 24, 2017,37(21) . 7187-7196.

LI H,HU S J.ZHU H, et al. Characterization of stem sap
flow Haloxylon ammodendron by using thermaldissipation
technology[ ] ]. Acta Ecologica Sinica, 2017, 37 (21). 7187-
7196. (in Chinese)

FEAE TR B A, 2R ARG L A I P L U MR R R TR Y A
POARFAE R R ()], R &% 2 K, 2017, 36 (11) : 3182~
3189.

LUZP,WEIY W,LI Z Y.et al. Characteristics of sap flow
and its influencing factors of Pinus sylvestris var. mongolica
insandy land of northwest Liaoning[]]. Chinese Journal of E-
cology,2017,36(11):3182-3189. (in Chinese)

AR P, BTG BSOS L A5 PR AR 2 AR T IO R AE B S
HBEA T R AR [T]. FEAbAk B2 4 . 2020, 35(1) - 37-44.

CUI H X, TANG W P,HU W J,er al. Characteristics of sap
flow and correlation analysis with environmental factors of
two tree species in Shennongjial J]. Journal of Northwest For-
estry University,2020,35(1) :37-44. (in Chinese)

WU J,LIU H,ZHU J,et al. Nocturnal sap flow is mainly
caused by stem refilling rather than nocturnal transpiration
for Acer truncatum in urban environment[ ] ]. Urban Forestry
&. Urban Greening,2020,56(9) :126800.

FAE L RRBE , FBAE A5 J TR DR IR A K ZE R T RO
HO It R AE LT . BT AR 252441, 2009, 20(9) : 2111-2117.
BOERE SR, AR AR AR 2 A RN AR R 2 TR
N BRI GRERFRRRL] Mol R%E24M. A
SRBFIR,2020,44(6) : 135-143.

HUANG Y R,XIN Z M,LI Y H,et al. Seasonal variation of
stem sap flow of artificial Haloxylon ammodendron (C. A.
Mey. )Bunge. and its relationship with meteorological factors
in Ulan Buh desert[]]. Journal of Nanjing Forestry Universi-
ty: Natural Sciences Edition, 2020,44 (6):135-143. (in Chi-
nese)

NI 6 R R KL 2R AR T R DR AR U T A AR A B TR
SRR L) ], A%, 2010,30(24) :6901-6909.

SUN P F,ZHOU H F,LI Y,et al. Trunk sap flow and water
consumption of Haloxylon ammodendron growing in the
Gurbantunggut desert [ ] ]. Acta Ecologica Sinica, 2010, 30
(24):6901-6909.

NG A el X B, e TR i m s SR sE L) . A
4% ,2002,22(9) :1387-1391.

SUN H Z,ZHOU X F,ZHAO H X. A researches on stem sap
flow dynamics of Betula platyphyllal]]. Acta Ecologica Sini-
ca,2002,22(9) :1387-1391. (in Chinese)

AN, PRV 32 B A R L A SRR L S LR TR LD,
B VU AL AR AR B R 2E L 2011,

B TLZE SR AURT XU S7RE. JURR A AS 4 9 AR 5 0 A4 ZE 1 H B b
LI, PEEARE: B 2 4, 1999, 14(1) : 24-29.



55 5 4] Lh 3 A - T PR A B I R A R AE B 32 R ) T 79

(23] =FEFGES, T SCHE. 35 SCTH. 4 B e AR AR Ah 8 R A 55 (], 75 Jb bk xylem sap flow and water capacitance of Ginkgo biloba[]].
2 BE 2R . 2009,24(6) :177-180. Journal of Northwest Forestry University, 2014, 29 (4) 54~
XIN Z X, WANG W B, JI W L. Investigation andplanning o 58. (in Chinese)
the tree species for gardening in Yangling [ J]. Journal of [29] .5k & 0. ERKE . 5. B AR YA 1 52 mi PR B =
Northwest Forestry University, 2009, 24 (6): 177-180. (in KA MR ZE I 5 () STk ). /K - PR R 42,2014, 34(6) . 73-78.
Chinese) [30] Efe, WP 588 %, 55, O AR T 5 00 & A1 B 5 A

[24] GRANIER A. Evaluation of transpiration in a Douglas-fir TR PR 5 e 1) A8 IR R 5L [0 ). R R AR 25 24 4. 2008, 19(2) .
stand by means of sap flow measurements[]]. Tree Physiolo- 225-230.
gy,1987,3(4) :309-320. [31] FEAH . HJE—. FARY 20 BOR HE CTDP) I 5E R A B

[25] CAMPBELL G S,NORMAN ] M. An introduction to envi- PRASHE B K BT ST [ MW A2 35 %4 41, 2002, 26 (6) : 661~
ronmental biophysics[ M]. 2nd. New York: Springer-Verlag, 667.

1998:5-9. [32] /R MEMBRMELSHERTFHXRID] bt do s

[26] &, R, I35, 55, 4R b DML T 380 0 5 7% 16 3K 3 [ Ml K2, 2015.

T I RO A 5 (T ], AR A PR S 4R, 2018, 27 (8) 1 1417- [33] FhSFZ B A A R SE. A BT 25 T A8 Ak B X i o 28
1423. i f5 i By e RE LT ] Aol B2, 2006, 42(5) £ 22-28.

[27] BFE, ARE DR, TR st e 5 )] L SUN S J,GU R Z,CONG R C, et al. Change of trunk sap
MR BE AR . 2015,30(5) :98-105. flow of Ginkgo biloba and its response to inhibiting transpira-
ZHAO C Y,SI J] H,FENG Q.et al. Stem sap flow research: tion[J]. Scientia Silvae Sinicae, 2006,42(5);22-28. (in Chi-
progress and prospect[ ] ]. Journal of Northwest Forestry Uni- nese)
versity,2015,30(5) : 98-105. (in Chinese) (341 ¥Fi. ok W1, 12 e L 45 B SE 33 TV S 1 M R AR ( Halox-

(28] 2T 48, 40365 2, SR W] . AR BT 200 0 VI B K 25 R M AF 5 ylon ammodendron) 75 6 FE /K A LT ], A & % ik, 2008, 28

LI, PEALAR 2 BE 244 2014, 29(4) : 54-58.
LI1G D,FU H M, JIA L M. Studies on the characteristics of

(8):3713-3720.

(3% 29 70O

[13]

[14]

[15]

[16]

[17]

T A XN AR S S BR A A5 T 5T 30 X R v &)y i D6 & e A
KAy R B2 LT, b g Aol B R 2 2 4R, 2019, 39(5)
49-55.

LUO BY.LIUW D,WU J Y,et al. Effect of drought stress
on photosynthetic characteristics and water use of Cinnamo-
mum cam phora seedlings[J]. Journal of Central South Uni-
versity of Forestry & Technology, 2019, 39 (5):49-55. (in
Chinese)

JKBUE B SKOBA A R T R R X 4 R R IR KR
A A BAK 23 R A AE LT . ARl B2, 2008, 44 (12)
140-146.

ZHANG S Y,.ZHOU Z F,ZHANG G C.et al. Characteristics
of photosynthesis, respiration and water utility of four tree
species of natural secondary shrubs in a semi-arid Loess Hill-
y-gully region[J]. Scientia Silvae Sinicae,2008,44(12) ;140-
146. (in Chinese)

Ll B MAG . BRARF TSRS
EEABH TR LT LA AR MR, 2019, 47(19) : 155-
160.

GIMENEZC, MITCHELL V G,LAWLOR D W. Regulation
of photosynthetic rate of two sunflower hybrids under water
stress[J 7. Plant Physiol,1992,98(2) :516-524.

Vi kA T, 120 e L 46 B SE R0 T Vb B R AR (Halox-
ylon ammodendron) 7% 16 FE K A [T ], A &% 4. 2008, 28
(8):3713-3720.

XU H,ZHANG X M, YAN H L,et al. Water consumption

[18]

[19]

[20]

[21]

[22]

[23]

and transpiration of Haloxylon ammodendron in hinterland
of Taklimakan desert [J]. Acta Ecologica Sinica,2008,28(8) ;
3713-3720. (in Chinese)

A HE R IMERE A TR0 A A E XY LY K 43 A B
FRAELT ], VY Jb bR B 2 41 2008, 3 1-4.

LIY J,ZHAO Z,SUN D X,et al. Hydrological physiological
characteristics of Caragana korshinskii under water stress
[J]. Journal of Northwest Forestry University, 2008, 3; 1-4.
(in Chinese)

CHEN S,BAI Y, LIN G,et al. Isotopic carbon composition
and related characters of dominant species along an environ-
mental gradient in Inner Mongolia, China [J]. Journal of Arid
Environments,2007,71:12-28.

WAL W MY T R T KR YL S e T L
[J] A& #,2013.33(18) :5477-5483.

DONG L,LIJ Y. Relationship among drought, hydraulic met-
abolic, carbon starvation and vegetation mortality [ J]. Acta

Ecologica Sinica,2013,33(18) :5477-5483. (in Chinese)

LIU W Z. Dynamic interrelations of crop production, water

consumption and water use efficiency[]J]. Journal of natural
resources,1998,13(1):23-27.

BR300 [ Ae 20 TE L A5, b AR Db X 4 4 HAE P BT R - AR
RN [J]. TR XBFSE.2014,31(4) :702-708.
CHAVES M M, PEREIRA ] S, MAROCO J, et al. How

plants cope with water stress in the field? Photosynthesis and

Growth [J]. Annals of Botany.2002,89(7):907-916.



