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Characteristics of canopy stomatal conductance of Platycladus orientalis and its responses to
environmental factors in the mountainous area of North China. LIU Wen-na', JIA Jian-bo®,
YU Xin-xiao'* , JIA Guo-dong', HOU Gui-rong' (' Ministry of Education Key Laboratory of Soil
and Water Conservation and Desertification Combating, College of Soil and Water Conservation , Bei-
jing Forestry University, Beijing 100083, China; *College of Forestry, Central South University of
Foresiry and Technology, Changsha 410004, China).

Abstract; Canopy stomatal conductance (g,) is an important biological parameter to measure water
vapor flux in canopy-atmosphere interface. Exploring characteristics of canopy stomatal conductance
and its responses to environmental factors can offer theoretical evidence for conducting mechanism-
based study of vapor exchange process in forest canopy. SF-L thermal dissipation probe was adopted
to measure sap flow density (J,) of Platycladus orientalis in 2014. The environmental factors inclu-
ding photosynthetically active radiation (PAR) , vapor pressure deficit (VPD) and air temperature
(T) were simultaneously observed. The canopy stomatal conductance was calculated, and the re-
sponses of g_ to environmental factors were analyzed. The results showed that the daily variation of
sap flow density was of two-peak pattern curve, and the J_ in growing season was higher than in non-
growing season. And the bigger DBH was, the higher J, would be. The daily variation of canopy
stomatal conductance was similar to the canopy transpiration of per leaf area (E;), which was of
two-peak pattern curve. The g, and E| in growing season were higher than those in non-growing sea-

son. The canopy stomatal conductance and air temperature presented parabolic relation, and g,

reached peak valley at around 10 °C. Taking the value of 400 wmol + m™> - s™' as the PAR thre-
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shold, when PAR was under this threshold, g, was positively correlated with PAR. When PAR was
beyond this threshold, the correlation between g, and PAR would be small. The relationship be-

tween canopy stomatal conductance and vapor pressure deficit was negative logarithmic function. As

VPD increasing, g, decreased gradually. Higher air temperature and photosynthetically active

radiation, and lower vapor pressure deficit contributed to higher canopy stomatal conductance of P.

orientalis and could promote greater canopy transpiration.

Key words: canopy stomatal conductance ; sap flow density; Platycladus orientalis; photosyntheti-

cally active radiation; vapor pressure deficit.
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Fig.2 Relationship between diameter at breast height and sap-

wood area of Platycladus orientalis.
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Table 1 Tree characteristics of Platycladus orientalis
o 5 Wi IS Br i LR,
Rank of DBH Number DBH Height Stem length Canopy size Sapwood area
(cm) (em) (m) (m) (m) (m?)
<18 1 16.3 11.50+0.58 2.8 2.1x2.5 0.024

2 16.7 11.80+0.59 2.5 2.2x2.4 0.025

3 17.7 11.60+0.58 2.7 2.2x2.6 0.029
18~21 4 18.5 13.15+0.66 3.1 2.5%2.5 0.031

5 19.5 12.50+0.63 3.5 2.6x2.8 0.035

6 19.8 11.20+0.56 2.9 2.8x3.2 0.036
>21 7 21.6 13.45+0.67 2.8 3.1x3.3 0.043

8 22.6 13.20+0.66 3.2 3.2x3.5 0.047

9 23.5 15.15+0.61 3.3 2.8x3.1 0.051
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Fig.3 Daily variation of sap flow density and whole tree transpiration rate of Platycladus orientalis in different months.
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Fig.4 Daily variation of canopy transpiration of per unit leaf area and canopy stomal conductance of Platycladus orientalis in different

months.

SALFE S RMRE A A RBUR SRR IE A OGO
R, M5 1K E 2247 7E U O &R

2.3 1VER SIS SR N, SRAE R
TR R 2 S B A BT ) R, X )2 S AL
JEEAbL 25 77 A — R R R TR Ik, 2o B AR s R H ) 0
IPBEHr E 2 S L SRR () By (18 5)
568 S22 AL A O 32 T T i S IS N R B )
AR SIRE L 10 C AL, AEZS LS
JEAIRTEAR , B2 SR B TR RS E
W KRR T 10 CR 2 S AL BT
MEERTF 10 C )2 AL T B, HARIR BN &
PIA L K FR N g, =0.001T7-0.0114T+0.0769
(R*=0.75,P<0.05).

2.3. 2 WR AL XA AR N e h
A BRSO W A E S DR

*2 BESILSESHEEFHHEXYE
Table 2 Correlation between canopy stomal conductance
and environmental factors (n=110)

FREE  OCAEERSN  RAUKIURR
Air Photosynthetically Vapor pressure
temperature  active radiation deficit
Pearson H15ERHL 0.779" * 0.271% " -0.761* *
Pearson coefficient
34 () 0.000 0.004 0.000

Significance (two-tailed)

* % P<0.01.
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HERFREAN B2 DI N R FEOL)Z LT
BARABIGE R, 7 AL B R, 9 0.303
mol + m™? - s_l,ﬁzﬁ4 H &/, A 0.104 mol - m?> -
s AR R B, T R A AT R LT AR
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0.308#10.197 mol + m™ « s~ #AE I AF 2 X 1 T AR
FAHLIX. 3 AR R P S AR Tl 2 AN [) 2 45 fif bR H
() 245 J 22 AL B R 2 s T D o A SR R A
( Eucalyptus citriodora ) .3 5 AN [R] B4 Fh o J2 <L
JERA—ERZESR.
3.3 )RS TR PR P e o

AR SCE AL o A R R AL R PR IR 1A
W 7 & B T 2 AL S A R B LG &
WFFE R, SALTFE BEIREE T =7 4G K, 76 5 Ve
TIkE fe R, — M 2 B W Y e IR R O 20 ~
30 C, AT MR R 30~35 C2 X AW 4518
ARRL ALY T BE 7 i T b PR B SR T BRI
IF A2, b BRI R AR BRI RE — 43 i Dy 45 AN
5 CP AR T (—MAKTF 10 C) B4 7 K 1)
JEHE R I S FLABAS REAR 5K T2 AR 58 &
MFITE 10 CHEAREZ LR RIES X 52
HIPIRFFE 4518 —2L.

TR AR IR 22 FOG S A SR SHE 5 i Y 2%
S A BREE A 1, 2 I ] RUBE (/N B 7)) X
SO f R BTN R R R BESE , PAR 7E 0 ~
400 wmol + m™ s DX [iH] P X e J 22 AL AR BE 11 5 i
BOR, P IEA G OC AR, A 12 (R 0 A A
N TEBGG A A8CR S0 A e 2 AL 5 B ) B e
FETEE , 7R RS N PAR X2 AL T Y
KB R, DU e 5 5. AR AL v AL R R R
LS 506 B A R S B e G R WAFAE 0.35
mmol + m™ « s™' (Y FIH, 1K F3% B (A 3K 3h/E F B
KT IR B FHAS /NS S0 X I (A SR AT
TR IL SV L B, 2 PAR (M L7 52 XL
I £ R RS Jon. T A T A S B ST R A AR AR
EARARE S A RS R IEA S, R
CTERE S

AW, MR E 2 AL SRR R 2
EOXBRBOCR , = FUKIRE 7 R, LT
AR XAy 1 B 1k K i B 7 R R AR <
FLUARTEAR P 7K 43 10 A7 i 67 S5O FERIF 9 o A
JEURE S22 AL B X B 3K 2y P i oz P K D't A 85
BRSSO ) e J2 AL BE K o375 gk AT o]
IH53 4, 44 Hh ek 2 AL B B KA RS VPD 1 Tt
2 X 40K BT B Huang %51 Oren %5177 V7 30IH
AT A Bl B S5 8. AR SCFE B Il PAR AN [RISE
Bl T X T J2 AL B S AR AR PR 22 1A T 1A 23 A
I, % BUHAU A ORI T A2 6] PAR 5 X0 W 2

A1l PRt B e 2 AL B S AR P 22
HEAT 1S 53 Hr. 8 R A5 BT R I, fif AR MGE J2
LTS AR P 28 RO A 2808 S5 B O 15 A7
TEZEATPE 2257 XKV 75 SR A W) 13 7 1 387K 73 58
IR AR, WA T e R AL AR 5
ZCA ARG E R Schifer ™ 1A H 2G5 1. A
SCHEORHA e 2 AL B X O B A R S AR R K
TR 22 R Bz SR EE R 1 5% R HEAT 1 AR 5 20 A A
[N AT ARBFFEAR R A T 2 AL T B X PR 5E
PR~ B R, [ N 1 38 IR B 5 5 R )= <
FLF AL R T HX T 2 AL T BE RS 2 R
KA R A

4 & i

AMREARS 0 3 AR A 2 S R R g A
EEmTAEERKZE,7 AEm, 250833 g+ m™ -
sTR0.36 g - s, 1 HiRME, 250 2.83 g m™ -
sTMN0.11 g - s BRI MR I 2% L, L
ZEME HR R AR e J2 AL B B i T AU
JZZE 15 1) H AR Ak 34 S 9p th 281k, 7 H 3456
EAALFE R 0.303 mol - m™ - T AEKFNHEZ
AL TR 2 22 B AR A R 2w .

WEAL T Z N T2 e H B 3%
BAARESEURERMHLLR, 10 CLEL
R B R B e AL ORI
/NF 400 wmol - m™* - 7' B R FL TR PAR
ARG, R ZE N Z 8k e ; E2 AL TS
TR 22 B AR HOC R, 28 UM FNK IR 22 B
ORI JE AL AT A 410 e i DAY b 22l
1o JGA A BRSO A K VR 25 O e R R
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