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Abstract; Stable hydrogen and oxygen isotopes have been widely used to investigate ecological hydrological processes,
offering insights into water movement and plant transpiration. We conducted an analysis of the seasonal fluctuations in 80
enrichment within the leaves of Platycladus orientalis (A0, ) in a mountainous area, Beijing, focusing on dry season
(May—June) and rainy season ( July—August) . Furthermore, we investigated the correlations between A0, and a range
of environmental and physiological variables. Additionally, we assessed the efficacy of the Craig-Gordon model, the 2-Pool
model, and the Péclet model in simulating A" O, . The results showed that, in the rainy season, there were significant
increases in precipitation, relative humidity, soil volumetric water content, transpiration rate, and stomatal conductance
compared to the dry season (P<0.05). A0, showed a daily variation pattern characterized by a “low-high-low” trend,
with markedly elevated values observed during the dry season in comparison to those recorded during the rainy season

((14.17£2.05) %0>(7.79+2.13) %0) (P<0.05). Temperature, vapor pressure difference, transpiration rate, and stomatal
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conductance were significantly positively correlated with A" O, , whereas relative humidity demonstrated a significant
negative correlation with A0, . Notably, during the rainy season, e, /e,was negatively correlated with A0, , while Ae
showed a positive correlation with A" O,,. The high atmospheric humidity and soil moisture in the forest of Platycladus
orientalis during the rainy season were the main factors for inhibiting the increase of A0, .Craig-Gordon model tends to

overestimate A"®0, , whereas both 2-Pool model and the Péclet model demonstrate a more accurate simulation of A0, .

Key Words: Platycladus orientalis ;leaf water;stable isotope ;isotope steady state ; model
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Fig.1 Variations of environmental factors in the dry/rainy season in Beijing mountainous area from May to August 2021
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Table 1 One-way ANOVA of environmental factors in the dry/rainy season in Beijing mountainous area

Z=75 Season H > Month P/mm RH/% VPD/kPa T/C SWC/% R
(pmol m~s7™")
B 5(n=31) 0.51£1.67¢ 42.98+20.70¢ 1.60+0.63a 22.70+2.54b 10.91+0.18b 245.24+75.50a
Dry season 6(n=30) 2.96+7.88b 61.17+28.16b 1.46+1.45a 26.57+2.86a 13.36+4.82b  228.04+104.67a
GEES 7(n=31) 12.42+22.63a 94.08+7.28a 0.22+0.27b 26.97+1.77a 30.26+5.74a 158.71x89.48b
Rain season 8(n=31) 3.29+9.80b 87.00+10.42a 0.44+0.37b 25.89+1.95a 30.70+1.60a 194.61273.62a

P KR Precipitation ; RH ; FIXI2 i Relative humidity ; VPD : #i F17K 5% 2% Vapor pressure difference; T i Temperature ; SWC ; 4 3 & 7K i
Soil water content;R, : KPREHESE Solar radiation, T [7] ; [FFI AN [/ /NG AR w7E H 157\|E]7‘2§%ﬂ%(13<0-05) ;e I e hRE2E " Rom i A
AHSCIAEE R 14 H M < n” TR AL

22 ZEBEHEARGLTELRL
K2 PR, RESHRENZEBER(E) LS (g,) B g 04k, $23 E 209 1.67,
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Fig.2 Variations of transpiration rate, stomatal conductance and 8'®O enrichment of leaf water
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LG R 0.21%0—7.62%0,8" O, o KA FN e/ IME S 4E 15.00 F16.00 HEL, FZEMA "0, B & TW
1 8°0,,,(P<0.05), 58"0, KoL, F/HZEMAAM 7K 80 BHERE (A0, ) W] WA f%-= 18" i H
AR, HREZE A%, &S T (K 2), F3 A0, WAELIEE A 9.53%—19.38%0, ¥I{H J (14.17+
2.05) %o; T ZE A0, AL N 3.05%0—11.97%0 , HME N (7.79+2.13) %o( ] 2) , 2= A0, Bl [A] Y
B/ AR LA 225 R 43910 0.899 ,0.729 Fi10.933 3 FiiZ= R* 4351 0.904 ,0.738 F10.853

24 HEERAEREFF AP0, CFR

B 3 i, 522 T A RH 5 A0, IZAYERNE R 433M y=0.41x+2.13(R*=0.50) F1 y=-0.09x+17.18
(R*=0.37) ,fH VPD F1 R, 5 8" 0, LA R A ; 2 T .RH 5 VPD 4331l 5 A0, 280 H 55 1A
X 55 R SE AN IEAR DGR R OE R R*43 51K 0.28 .0.18 F10.21,{HFTZE R, 5 A0, WXL RIFA R
F. A, TCIR RS RRE A 0 E g, 3395 AP0, SIS IEAR DG IH C R R 53 51h
0.30.0.25.0.16 #10.31,

Pearson FCMT R, 522 T RH,E Fll g, 5 A0, i Pearson F15&RE047°0 0.711 ,-0.612 ,-0.536 Al
-0.400, #4352k P<0.01 BY P<0.05 XUBK:E: , T E fl g, 5 A0, RIEAHKE,RH 5 A0, R HAHE(E2), 1M
R, .VPD 5 A™0, #Y P {351 0.16 #10.96,15] R, .VPD 5 A®0, WX RIFAWE, WZE T RH VPD E
Fl g, 5 A®0, B Pearson FHE R E03 54 0.517 ,—0.429 ,0.456 .0.490 .0.545 , @ 1 P<0.01 BUEKE ,{H R,
5 AP0, 1 PAEN 0.309, BEIRIZE R, 5 A0, ICR AR ZE 1 VPD 5 A®0,, W XERA I . (A RH
5 A0 B E TS MR H T E Mg 5 A0, B0 B TEMIC, 5/t b mE
FHIE R FZ AR A3 5 U0, 2 00 0 3 sl B A Gk (R 2)

F2 A®O SHEET . EBEENSILSER Pearson X517

Table 2 Pearson correlation analysis of A® Oy, with environmental factors, transpiration rate and stomatal conductance

5.7 Dry season A®O,y T RH VPD R, E g,
A0y 1 0.711** -0.612** -0.007 0.206 0.546* 0.400*
T 1 -0.870"* 0.165 0.549 " 0.665 * 0.400 *
RH 1 -0.516"* -0.258 -0.364 " -0.291*
VPD 1 0.399 0.526 " 0.492**
R, 1 0.773** 0.852**
E 1 0.943 %"
8. 1
MiZ% Rain season A0y T RH VPD R, E g,
A0y 1 0.517 ** -0.429** 0.456 ** 0.152 0.490 ** 0.545**
T 1 -0.801 ** 0.811** 0.782** 0.902** 0.915**
RH 1 -0.993** -0.671*" -0.757** -0.752**
VPD 1 -0.671"" 0.745** 0.744

1 0.747** 0.728 **

1 0.928 **

g, 1

ABO Ly M HK 8180 EHJE 80 enrichment in leaf water; £ ; 285 # % Transpiration rate; g, ; "L fL & Stomatal conductance; = Fll = 73 51| %
JRTE P<0.01 Fil P<0.05 K- .3

2.5 [AfARFASBIAEIL AP0, &R

HAE Kannenberg 45! BYRFFERIGE 11:00—15:00 A B /2 1SS 4504, B2 18 /K 15 Rl R 41 % TR A
JEHRK A R AL, WE 4 FiR, B2 A0, AL BN 13.22%0—19.37%0, H ZE AL IR BE /NT 2.5%0, T 2%
A0, AL LR 6.43%0—11.97%0, H 2RV IR EE 2 4%0, 2% C-G 155 2-Pool FEHI 5 Péclet A5 AR L 1)
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