5538 B 21 W) S &~ £ Eild Vol.38,No.21
2018 4 11 H ACTA ECOLOGICA SINICA Nov.,2018

DOI: 10.5846/stxb201802080337
It , B AR S AR BT O 0 2R AR B SO S R R AT S R £idk A= 25241k, 2018,38(21)

Fang W W, Lu N, Fu B J.Research advances in nighttime sap flow density, its physmlogical implications, and influencing factors in plants. Acta Ecologica
Sinica,2018,38(21): -

EYRERERRENEZE EFEBEXEEIMEZHRER

2RIk

~ 1,2 1,2 > 1,2
AR & AT e RS

1 R ERA A SIS AL T 5 X A S E K E A S E , JEAT 100085
2 HEBHEBERZ, L 100049

FEE AR VR AR (B A AR 28 TR . TS XA R AR A R A R AE S RGBT SR |, & BUA
W AF AR RIS o S SR 1 B TERBIAL ) R/ NFIZEL B, I MR TR0 4 A B S 5oy PR 3R L2 R A 25K SO T T v 2 A7
WIS AT T LR AT o BBV o 34 MR Tt 2t 9 LU 09— 5%—20% 3 181 i 475 1A ] 1% 25 T % 7K R [ f)
ZEEAE A AR (B2 B RTECA S YIRS sl B AR P i R X 3 Tk, AR B A TR o A RV o 1Y) Lol 2 (H
SRR TEL R I At 7K A FERI 728 J A RG22 ) A 3 S A TR KA PR i 1 1 ) ZE T 7K 38 Wi T R i ZE A Y
TE B, TG T AR T 5 A0 13 N7 5 28 A A 3 S B R KU Iz i, LA Bk D7 38 46 5 THR B MAE T . 3% 7R AR
/)n.ﬁ’J.?ﬁg RGN FEJE R BRI IR S K T, 1 K435 0 )RR A 520 -5 A 358 50 s BRI =Z A0, 7R IR) Y I 34 32 B W) Fh 1

BRI, B TR R Y & A R RRUEE A9 A K SRR = A T3, AR RS W] i — PR R A R RS AR 1k
/«#ﬂ* AR AR A B AR A DG 2R | S 1 P A ) YROAE X A 257K S R S M) , TR AT BRI i Yo S5 A8 A i 7
SR4BIA) B IERU 5 2 R N s i R 25 2 S K SCBROE

Research advances in nighttime sap flow density, its physiological implications,

and influencing factors in plants
FANG Weiwei'*, LU Nan'* ", FU Bojie"’

1 State Key laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China
2 University of Chinese Academy of Sciences, Betjing 100049, China

Abstract: Nighttime sap flow is the night-time movement of fluid within the sapwood of root, stem, or branch of a plant.
There is increasing evidence of occurrence of nighttime sap flow in a range of species, habitats, and ecosystems. In this
study, we elucidated the magnitude of nighttime sap flow density and summarized the state of research in this field from the
perspective of physiological implications, influencing factors, and the eco-hydrological effects. Generally, nighttime sap flow
density is 5%—20% of that at daytime. Nighttime sap flow involves stem refilling and transpiration processes, yet there are
only a few studies or techniques to distinguish them. Although the fraction of nighttime sap flow to daytime sap flow is low,
the processes of stem refilling and transpiration have significant implications on the growth and survival of plants. The
process of stem refilling is beneficial for plants as it increases stem water potential, repairs embolized xylem conduits, and

promotes the adaptability of plants to drought stress. Furthermore, the process of transpiration is related to nutrient

EE&TA : [ HRBARETH (41390462, 41230745)
s B #A.2018-02-08; ™ £& H ki B #A : 2018-00- 00
# W IRAER Corresponding author.E-mail ; nanlv@ rcees.ac.cn

http ://www.ecologica.cn



2 S % 38 &

availability, oxygen transport, and hydraulic lift in plants. The factors controlling nighttime sap flow may have considerable
complexity. In addition to the habitat and genetic factors of a plant, the magnitude of nighttime sap flow is mainly affected
by meteorological factors. The influence of soil moisture on nighttime sap flow is related to the habitat conditions. Nighttime
sap flow also has significant implications on water budgets and hydrological processes at different scales because of water loss
at night. Future studies should focus on 1) exploring the relationship between nighttime sap flow and physiological
characteristics under different habitat conditions; and 2) quantitatively assessing the effects of nighttime sap flow on

hydrological processes, and (3) analyzing the response of nighttime sap flow to global climate change.
Key Words: nighttime sap flow; physiological implication; driving force; eco-hydrological effect
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