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AE) T K B E T K TE ( Schima superba ) Tf 8 T4 1k
=%

MER, REM, & Z, WAR G, 2R, BRF, »TIFF, WEL,
Rk

WL R A B S R Rl 424 e, 498 321004

FEE AT B 5 | R R AR E R AR, I R AR bR 16 2 XA D e tR = 25 SE i H R AN A, BRI I v
LR A AR B Tl AT ( Schima superba Gardn. et Champ. ) ABFFEXTEE, 43 BIEATM T H0 (HZ) RBIX (FY) Kz X (JD)
3 MR B A FIBA A B SR T E A TR R S5 DI RE IR I 8 , X 4 T RE IR AE 3 A DX I ) A9 28 S5k LA B I 2 BH A A 2% 1)
ge iR [a] 9 25 SR HEF T WU R D7 2553 M7 ( Two-way ANOVA ) FIZ 5 HHE (Tukey %) , XFHTE XIS AT MR 5 R R 4 7 i
TP, G5RKH, M ID B HZ, FHAERLSK 5 HRB AT (p) , MR ELIFTET B (SLA) B AZ LY (A, AL ) B HT AR,
A TR (K) Wi, mBAAERSRRT A ARSZHm SN, Hof K o 25 R A A A] R R AR a3, et <
WAZHBE Sy b, BHABCRI o REOL S A (A,) , ZBBER(E,) LIRSS (g,) BN ID 2 HZ Z @i hn, Hoh HZ A9FH
RS B2 ID 19 2.8 4%, /KA FIFZCR(WUE) AR P C RN 2 F 5 (8 C) MR ERAL, BIABRRT A A FEREZES L
HM(P > 0.05) , HAbE AR S HA MR AL, ibah, BHAERIBHA AL SR X L5 SRR B, bR T WUE I 8" C, PiE
BUREM RIS B E R, 37 H AR T30 10 A BT 8800; i BB S A /K ) s da R A v SR S e T g ok
ARZ IR A OCE (P<0.05) , JEHSE K 5 R SURSSHREE S (A, , E) o 10 3 AR (T,) AUKIRE 5 8 (VPD) 178
XA DK S S F MR A R A, R S T | T Th 2 T SO 0 1) A A SR 1] v SRS H B ) IR ) %2 S (B RG AR |
KRR ST AL FPIIREMIR  AUB SRS FIARBSR FHABR

Different functional traits of Schima superba along the urbanization gradients
TAO Sichen, ZHANG Xiaoyan, ZHAO Zhen, LIN Xingwen, FANG Hedan, HU Zhuoer, LUO Chaonan,

YE Xinyu, SHEN Feier, ZHANG Zhenzhen *
College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua 321004, China

Abstract: Urbanization will induce substantially environmental changes. However, the potential effects of urbanization on
plant functional traits are still not understood. In this study, the dominant species Schima superba Gardn. et Champ. was
selected to measure the plant leaf and shoot functional traits under both sunlit and shaded conditions along the urbanization
gradients (including urban site HZ, suburban site FY and rural site JD) around the urban center Hangzhou. Two-way
analysis of variance (Two-way ANOVA) and multiple comparisons ( Tukey) were conducted to analyze the differences of
those traits among the three studied sites, and the differences between sunlit and shaded traits for different sites, as well as

the sensitivity to the urbanization were also compared. Pearson correlation analysis was adopted to detect the relationships
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4100 JAE = 41 4

among these functional traits and the meteorological factors of the three sites. The Two-way ANOVA indicated the co-varying
of these functional traits due to the urbanization. Specifically, the hydraulic traits including shoot density (p) , specific leaf
area (SLA), and leaf shoot ratio (A,:A,) were found to decrease, while the sapwood area specific hydraulic conductance
(K) increased significantly. The shaded traits shifted in the same way, with the exception of the A, :A,. As to the gas
exchange traits, the sunlit leal maximum photosynthetic rate (A, ), transpiration rates (E,), and stomatal conductance g,
increased from JD to HZ sites, among which, the E, at HZ site was 2.8 folds of that at JD site. The water use efficiency
(WUE) and abundance of "C (3"C) in HZ was also decreased significantly. Besides, the shaded traits shared the same
pattern with the exception of the A (P > 0.05). In addition, the comparisons between sunlit and shaded traits showed
significant difference between these two groups and the sunlit traits had higher sensitivity in response to the urbanization.
Our results indicated that plants hydraulic traits and gas exchanges traits were highly related, especially for the relationships
between K and the A, E,(P<0.05). Besides, the variation of temperature (7,) and vapor pressure deficit ( VPD) have
significant effect on the hydraulic traits. These results could provide some evidence that urbanization would lead to the shift

of survival strategies into high gas exchange ability and low hydraulic threshold.

Key Words: urbanization; plant functional traits; trade-off strategy; sunlit shoots and leaves; shaded shoots and leaves

o RILTAE, CO, O, VR EE BN 5B 9 T L B R T 1) im0 %o R AR 28 3R e 1 S ) LE A 32 BBk i %2
FISETE ) AT R, M3 T A2 a2 5 M o azg L DX ZR AR, TS AR m A S 0, I ARk & R B
o A MG 55 SR 1 AR A W N A W S B G 2R A R A P AR 2 xS ZE AL S
THAE DR It e A X ) s A I A 5 I 5 it A Dok 28 3k T AR AR T B A e T

HIPI A BGA e 1 LA RO 45 0 2 7K B8 1 R 75 TE 2 D 2 AR A ) 2 REE AR AL B SRR R T 35
FIWEAINA, CO, MR BEXE e 32 = A W D6 & Re 0, (R AR Y 0 D Re PR R 2 A R A A= K 1) &
J T TR AR AN S E AR TR, SRR AR RE Y SRR IR S R 0T R 2
SR FE R IERK I M, ISR IET-" . FIER TR T 5= T, Xt 280 W R LA,
FEY GG RE T RN FIOK RE T AIAAET 5C 224 2 K A= [ERE B84 H T M AN TR AE

TiAb , AR ER SR T A S AT Re R 22 5, nTRES A AR ma i =, —BekiE, AR
FEA BRI KR MR G E U SOGE R, R R R B O IR 0 R AR Dt i
Herrick 2% B, CO, M BEHE N, dbSEM T ( Liquidambar styraciflua) BH A=A 2% B ¥ 6 A 38 53R (14 334 Jonn e
(60% ) B F = TRAK S (3%) o Kitao 251 ) % FHL O W BERYEE NG E T BRI LL B ( Fagus sylvatica ) FH
R 2 S FLIEH] , (BT BAAE A AR B2 /N, SR 1T Warren 2500 U] & BRI L1 B R BH A= iz 2% 1 BH A= 4%
PASL T B 52 5 O35 MAsZmm . BRI, TR 3a T £ S LT SR i BRBE R0, B A A 4% R FH A B 2% 1
PR ARI], G S TIIE

ARAIFT I AT S ] AR Fh AR Ff ( Schima superba Gardn. et Champ.) A X4 FF AT Y D aE 4R 14 )
A, WFFEIR T B R AN R X SR far Dy Re AR 09 22 57, S8 s fb A D e R i s, BRI, AR5
FEFELLU I (1) AR TR T A B 6B FE Sk RE &k A B AR 1L (2)
X T A A (R PR S RANE , BH A A 28 2 1 EL AT B s P ARk 9 s e 8 LA R 7 B e v B S ik i Ak AR Ak
550 TR AL 5 BRI S AR R C R

1 RS

1.1 W5 H A
W5 X 3al 57 T 2 BE ST A PR VBV, AT T A Hons , W ER S VL 38t B0 A0 M /N AT L ke 71 %
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MAEZRTE (120.04°E, 30.20°N), & FHH L3S E K B AR X (120.02°E, 30.08°N), H{EH &L
(119.26°E, 29.46°N) Y 3 /> BLAUNY Py 5 LR {E MO BF ST G2 (1 1) o 3 A DXCBRIY Ry T 2 U, R
XIRAE R SRR 100 m 24714 3 4> 100 x 100 m I9FE (I 1) o /NRIILARESATE R 15.9—17.8°C, AEHREK
1320 mm, HHEONELEE . R IBSESIR 16.1 C, FHFEKE 1 441.9 mm, DILIERELE N T, %
TIAMGAEY SR 17.4 €, AEX[/KEE 1600 mm,

N
A

30°N

28°

80 km

118° 120° 122°E

B 1 #FI& 2012—2017 F£RELTHIESH(DN H) EEHEME 3 MEWIHAE RN E XS E E
Fig.1 The annual average of nighttime light data during 2012—2017 in Zhejiang Province and the locations of three sites for plant
functional traits measurements

TiRER A IR B 1Y 3 AT

il FHAALKT YA BOAE (DN) PR BT K S 320 1 XA 3 i AR B2 (T 1) o ASBIR T (i FH A 10 e B B
S F P RHBERR T AT BATE NPP/VIIRS 8656 Atk FACER A5, Rk GE i 4 Bk i T8 IOGBUE 48 245 A 4 S AL T i
A SEREXS 2012—2017 4 NPP/VIIRS BOGCEHE 9 G811 FIF- Y RN | SF1 AS [R) 440 2 [a] 2 R 2 LASIM T
Yo, ARSI AR S . E AT oS R I AR B I 1 2 28 7E L hitp - //www. tinyurl. com/night —light —cas 2%
FERAT, W1 ATAL 3 AN X DN AEK/NIUT 53518 HZ > FY > JD, #4955 DN {8, A8 3 4~ X555
FIAZEAIRIX (HZ) , ZBIX(FY) Az ibIX (JD) .
1.2 AR ERE R

J TV 3 A KM RG22 R, W EAZEE LS ™ (hitp://data.cma.en) FERECT 2010—2019
A 3 AU R, AR RAEHFYARE(T,, C), REAFYRPEZE(AT,, C), REAFYH
XTHEEE (RH, %) , RAE A PR (1, m/s), BAEFHAEREKRE (P, mm) , RSHRYE RE AT, 3H53 T B4 H
SR KRR T B (VPD) Y
1.3 fHY T REMRI

Ve AR I BFIE RS2, 2018 4E7 A 3 HE 7 A 24 H, 1E&MREI b B bk T
(M43 59°0 HZ:13—26 a, FY:15—22 a, JD:13—28 a) , FIHERET (K 10 m) N PERG 3 N5 a1 #ECKE A
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AR G BHAE A 2 RN ZE A 4545 10 B2, R 24N 0.7 em, K2 50 em, HEdH A K, A LI-6800
AL (LI-COR, Lincoln, USA) AL WEIR, M5E H5E 4 R IT 1Y i B iR S5, KRR
i A, B K 9:30—11:30 SEATMARSSHAE ST B2 , ARYE LATEXTAR AT ORI FE 7 AR S 4 63 BE 52 R 1500
pmol/m?*/s, A T HIE 3 A XI5 5 5F 1) CO, ¥ TR 3] JEL i IR BT /K-, Wi/ 028 SRS I8t sl el 5 119 52 i)
HeAAXIME CO, NN, WREEBE N 500 wmol/mol . SAREGRE S Y VPD XF 525 i T4, A0 i = i
JE A3 IR RE N 20 CHT60% , M 7 SRS e 2 JT AT 78 0 GIE R, 2 B Y 4066 S 8GR 8- 30 s J5 45
FME , ME PRI R R A R (A,) , BERSILTIE (g,), B ZEB#RE(E), hTFEAGENE
FERS R (11,00 JREERTIN 30 C LA L), MPENIMERIEZLH & SR ENEE, SRS SRR,
WA NI R AT TR L2 ST ER 4 T, AR OB R Tl v, K 1200 706G
A AMEGE PO, I KA COLMREE A B0 UE B8 (A 2 I SRS 4 iy i, R F s 8 22 B, SRR
FARIBRR B (n=10) #EATIRAIINAE , 10 min Z ¥ LB A, XFRl—mt R #EA 002 , I A0l #4715 b
B SR RAE I B 2ERIFARBE (P > 0.05) , R E AR &t B SRS iy kvl 47, R A g,
ARGEITE T B K 5 A FHECE (WUE, mmol/mol )
WUE =4,/g, (1)
SRS E SRS, TEK T A SN EEEB IR 10 em ZEAG 25 BE, Z R 450 K E R4S B
1R SRR AR , FF 57 B (8] 5256 28 AT 106 S K RE ST B9 o e HH 78 R S AR I 5E {1 ( HPFM Gen3
Dynamx Corp., Elkhark, Indiana, USA) MIERAR L TR (K,) , HEWT . KRR ZMNEETLYIFR 5 cm 5
W T 53R 5% A EE R IARIW B2 20 3 em K, JF IS = RO BE 3B A2 (d) o B 2% 5r R A 4l
Ky FEAEEK T o8 A A 5 HPFM BEEHE ; 4254 HPFM i & ARSI E RIS, 7F 0.5 MPa o€ R
THEAMNLEKE S HPEM JEE BB A, 2R B R Wl ( KA TEE 5—10 min) JRAF AL KR
(K.) . MR d, IWERSIEBEERE (A, B K=K /Ay, ZIETBOEEc A Bk B s A i 1 4
T RR AT . TR Ack 45304y, BB S 3R B 25 B 10em 22 2, FHHEAK I 58 28 B R TR (V) I, ZEMEAR At
THECG), BAFE () :
p=G/V (2)
WO AR A A i 10—20 o, FHATHLAR (FTHL AR 10 mm) BEFF EHEJKIBUNE Fr 20 B, & TIRE4E
o AR R T S — S EHAe RIN e T 65 C LT BRI , IR T4 2 — R H T FE SR EC
ANB T w, A R BT E WO SR NR R ) o M LR
SLA = w,/(20 X a) (3)
K a AN R AT, BRI IAL(A,) nlal i WxSLA JFERE . ZEiE A d A S At
AR AR, BInAZEE A A,
1.4 MR PC R ZE B R
TR R, 2SR REML (AT ST HFSJ-280) BB | i 100 H i, R AR 2 7 28 He 41 o 3% X
(DELTA V Advantage, USA) il %E i F B e e PR A Z AL (87 C, %o) . B2 W E R4S | WY
8" C N5 N EUK AR HBCR (WUE,) IEADE, BT F487/8 WUE, 254k,
1.5 BdEobr5a e
PES IR T AR AR RIS e IR B S0, SR ] SPSS 25 (version 25.0, IBM SPSS Inc., Chicago, USA) X 3
A RIR IR G N T A7 97 225301 (ANOVA ) FIZ R (Tukey %) , A FTR AT AL XS RS EL R A58 5 X[
DX BF A b S FIBHAR R S5 1Y O DINBETEIR (p, SLA, A Al K, E,, A, g., WUE, 3"C)#HT T RN E T £
HF (Two-way ANOVA ) FIZ T 145 (Tukey 32%) , 18X ID FHZ GISIREMERAS AL, SR HRisH A A A BH A= R 2 X6 31
AR S () U 22 57 s T A RS IREMEIRIES T Pearson AHSEOMT, AFSEABNTZ IAIAUARTL IR 2R 3 REATH] X
WAL AT MIREHRIEAT Pearson FHSEHMT, MRS L S DI REMEIRAEILIRISE A
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2 ERES

2.1 WIS

AWK HZ 1 T, 3w T JD(P<0.05) (& 2) , Bilk T HZ BYSRITES Z00 . tesh, HZ /9 AT B
FZILT FY f1JD(P<0.01) , R 1—6 HWM HZ () P BE ST FY MID, (Hii T HZ 19 T 8%, 33 HZ 5
X RH FN#EE %) VPD(E 2) . SICFEE, HZ ) p LB & T FY A1JD (P<0.01), it —2 i T HZ
BYZEETT SR 3 XA COMRIE SR ID . (413.88+27.67) mg/L, FY: (443.69+24.19) mg/L, HZ:
(452.24+28.53) mg/L, JH HZ B&F&T JD (P=0.03).
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Fig.2 The monthly mean of the meteorological parameters during the period of 2010—2019 for the three sites
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2.2 Witk 5K R Ak

TrZEMTRIA (R 1), FARRN p A1 SLA B8R F AR, MiHAR RN KM A, A 8 5T
RS (3, P<0.05) , XFFBAAERZ, ID I p (0.61 g/em®) BFH KT HZ(0.53 g/em®) Al FY (0.55 g/cm?)
(P=0.033), 1M 3 AN XIRBAAE AR Sk p BAFFE R EZ 5 (P=0.006) , 4334 0.53, 0.47, 0.41 g/em® (1 3) , M
HZ %) D, BIARAAIBHA R 25 R SLA Bz, Jrh HZ (%9 SLA 435124 81.36 em®/g( FHA K 5% ) il
114.40 em®/g (MIEAISS) . 5 SLA 250, PHAEALSAMY A A B 5 30T rhoe i BE B B i@ ks, Hovp
HZ 3R 4.72 m*/em®, BELT ID (5.95 m>/em®) (P=0.001) , 1% Fh 25 5 - V%A A AR B 44 1
(P=0.436) . IL4h, M HZ 2] ID, BIABAAIBHAER 2500 KB ERAR, 35 HZ F1 D ZEfFE R & 25
(P<0.05) ., 5 JD ML, HZ PHARL AR SLA, At A3 5T 24.80% F1 20.82% , 1 KW FFE T 16.67%
(F2), MPAEBSRT A AS HAERSAE SN, HAASHAR RSB (F2)

F1 AEREHKFMAERZIEERINEZTESTER
Table 1 The ANOVA analysis among the functional traits of sunlit and shaded shoots for different sites
WHZE Ty 250 Wr 55 Results of Two-way ANOVA

e HEAREE o i L e TR IR L PR 1 L
Traits Sample Urbanization gradients Canopy positions Urbanization gr,afhcmsx
number Canopy positions

df B2 Sig. df 2 Sig. df W Sig.
p/(g/cm?®) 90 2 0.020* 1 0.033* 2 0.217
Ks/(g m/MPa™' min™! cm™2) 90 2 0.003 ** 1 0.024* 2 0.193
Ay :Ag/ (m?/em?) 90 2 0.151 1 0.000 ** 2 0.007 **
SLA/(em?/g) 90 2 0.033* 1 0.000** 2 0.055
E/(m mol m™2s7") 90 2 0.000** 1 0.000 ** 2 0.000 **
A,/ (pmol m™2s7") 90 2 0.023" 1 0.000** 2 1.039
g./(mol m™2s71) 90 2 0.000 " 1 0.000 " 2 0.003 **
WUE/ ( mmol/mol ) 90 2 0.007 ** 1 0.078 20 0.005 **
313/ %o 90 2 0.076 1 0.135 20 0.004 "

# , P<0.05; * *, P<0.01; p: FEHIE Sap wood density; K :Fi2c 57K Sap wood specific conductivity; A, :Aq: 4 . Ratio of leaf area to
sap wood area; SLA . AT Specific leaf area; E, L 7% P Transpiration rate; A, EOGA R Maximum net photosynthetic rate; g, : SIS )E

Stomatal conductance; WUE ; 7K FI FHZR Water use efficiency; 8 C . C [Af; Z FE ¥ Abundance of *C isotope

F2 PFEMBERZEAEIDEMERERTHA RN THELIEE (F S8 HZ. JD 1I%R)
Table 2 The amplitude of variation of functional traits due to the urbanization (HZ. JD) for the sunlit and shaded shoots

Thaetotk AR e &S hRerER FRA: A% B A=A A%
Traits Sunlit leaf and shoot  Shaded leaf and shoot || Traits Sunlit leaf and shoot Shaded leaf and shoot
p 0.78 0.87 E, 2.79 1.70
SLA 0.75 0.83 A, 1.31 0.94
Ay Ag 0.79 1.04 g 2.36 1.77
K 1.17 1.16 WUE 0.47 0.43

2.3 itk S R RS e T AR Ak

1 AE 4 PR, BT WUE, BHABAR AL 3 NMERR(A,, E,, g) ¥ BE R THAER K (P<0.01),
3Kk, HZ PHAR S5O A A, (14.69 pmol m™> s7") I 3 3 T HAR P A X3k ( P<0.01) , 1 B A= A% 25 00 2
HARBE(P=0.15), BAERKMBAER MR E XIS S0 2 p 38 inmizgdnis N, 5 1D M, HZ
4 BH A R A MBS AR A A6 B A B 23 B2 TD Y 2.8 A5 R 1.7 %5, 3 AN IXIRE M H g B 5 E AR AS A3
HEN, BT EREE, ID BHARZBRR K R HZCE WUE 23 & T HZ 1 FY (P<0.01) , HZ i WUE 3%
T HAMA X (P<0.01) , ARIXKkE], BAERKBN R S°C Nt 25, mHARZT, HZ A
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Fig.3 The comparisons of hydraulic traits ( sap wood density, specific leaf area, ratio of leaf area to sap wood area, sap wood specific

conductivity) (mean+SE) among different sites and between sunlit shaded shoots

ANRIR//NFHRARFR B AL/ B AR MRTE 3 MR R R TE R 22 5

FY 95 8°C BT ID(ES) , T HEARMN WUE, . Mok, IR SHARSN 87 C A7 W%
ZR(F 1), X5 WUE AL A —5,
2.4 BEAIREMEREA X R

TR AR, OB AR R R AR, Fop 59 A A, DR K ZEA7 18 8 35 I TG G &R (P<
0.05), MiFHLERI SR K5 EFIA, Z RGO R R, B KBTI R/ NIE T M i SRS I BE 7 5
59 (% 3) o BRFAHICHERE B A A A LRI 2%
2.5 MBI SR Y DI RETEIR AR

IR, 3 AN Xk, T, S54RI p A AL KA B8 AARDEE (2 4) 1 VPD ()
AR 25 5252 p RN SLA (R 4) o 539k E\W7AEL 25 TR CO, M5, HAh R 2 S5 5P gtk
RZARTEAEA SN, SHFHIER S, HA p 5 COMRE R/ BB, HW RS ST
ARZEARFFAEAE (£ 4) .
3 itig

ARWFFER, TR R T F 1 AR LA X K CO, MR E T, X e AR (b (A )25 T D) ik
KA TR R A AR 4 22 SRR AR S U M X R B Ry 3 ik — e B T AL SR A
YRR, 10355 — 5 T 51 SRR MK A2 i > o B T AR R R, p S AR (18 3) . 1Ak JD % HZ,
K 5B Han (& 3) RBNY p RERSBER Y BAT = 1 Sk R o KB p BRAKH FZRF T RE S5
FUBF S TR A B A 5C ) B R IIRLEE RN CO, MR M N 23 B M (R HE AR M KR E K B
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Fig.4 The comparisons of gas exchange characteristics ( maximum net photosynthetic rate, transpiration rate, stomatal conductance and

water use efficiency) (mean+SE) among different sites and between sunlit and shaded shoots

AR NFEEARR B A/ BT AR AREIRTE 3 R s A A7 3 2

TR A A i) A G R R AR At A U Y R ek Ak
SRS RN, BE T R RLAE S AR
WA B, WA STt R, p BARML S T, M
VPD AL AR G (3R 4) o X ELS5 R WIIT fb 25
PEHERE Y 7K BE 7 A4 R, DA TS e A 40 b 1 AR
L S

FEM R SRS BE S b, ID B HZ, PHAER S0
MR E R g SRR BB T (A s T 1.8 A5 1.33
f5) (B 4), 52200 65 68 7 R e 3 4 i (42
021 %) . MR, EBARES CO, I T, [A]
FEEBE LA (R 4), B, 38 50 m AL AR
AEAF AR ) 17 R 1) 3k T Ak I Ok 114 IR B AR b
1T SR EBC 4 M 7 R W, 1T 3 41,5 |6 17 7 4 ) D 3k 3 )
R(E 4), FEABEIEH, W ID 2| HZ, 5564 HOR
Fb, ZE1E SR AR E K, LS 38T WUE R
. RIRHHI G Hr i KB, WUE 5 E 2 5% i 6
(#3). 740 HZ F1JD B 87 C itk —25 5000F T %
T2 3N ELK R HRCE WUE, REIR(ELS) . 26
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B w X
-20
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© 2
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g 1L
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£ 30 | A
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B5 34 REAEMMEERESC AERFEE (37C) (Hfix
bR ) BIEL B

Fig.5 The comparisons of abundance of ®C isotope (3" C)
(mean + SE') among different sites and between sunlit and
shaded shoots
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ARG RAAFAE T HABRFTE 7, NSl iy B35 728 £ 0 35 PR AR T B 52 ( Pisum sativum ) () WUE'™ | SXSE45REE
WY, I Al 2 AR A 14 5 DEUR SR I 24 20 ) R A

x3 3MREATHEHEARRLE(AL) MPBE(ET)BKE MR IIEEMEIR (n=90) B9 Pearson 18X,
Table 3 Pearson correlation r values among 9 selected sunlit ( Lower triangle) and shaded (upper triangle) traits (n=90) measured from the

three sites

UIRetEIR Traits p Ky A Ag SLA E, A, & WUE dC
p -0.606 " -0.557" 0.185 -0.274 -0.176 -0.047 0.080 0.067
K -0.783 " 0.350 -0.504 " 0.266 0.328 0.127 -0.078 0.003
Ay :Ag -0.541" 0.734* -0.572" 0.662 " 0.512" 0.499 -0.244 -0.36
SLA 0.173 -0.601 " -0.269 -0.538" -0.396 -0.194 -0.316 -0.44
E, -0.264 0.7838" 0.598 " -0.291 0.748 0.827*  -0.200 -0.327
A, -0.167 0.767 " 0.653 " -0.639" 0.839" 0.562*  -0.312 0.488 "
8 -0.045 0.411 0.480" -0.583 " 0.891°" 0.877 " -0.276 0.136
WUE 0.075 -0.074 -0.230 0.109 -0.511" -0.106 -0.313 0.289
ke 0.179 -0.056 0.218 -0.132 -0.715" 0.339 -0.576" 0.544 "

# FeR AR B 1 2 K- (P<0.05)

Table 4 The person correlation index between the functional traits and meteorological parameters of the three sites for sunlit leaf and shoot and

F4 3INREPAEFPAERFZARTIEEMR S H 5T E F 8§ Pearson 18X R

shaded leaf and shoot

3] S48

Type Meteorological p SLA ApAg K E, A, g, WUE 3B
parameters

FHAE R T/ -0.998*  -0.992  -0.999*  0.999* 0.974* 0.756 0.944 -0.867 -0.817

Sunlit leaf and AT,/C 0.982 0.991 0.957 -0.955  -0.884 -0.897  -0.829 0.711 0.644

shoot RH /% 0.984 0.993 0.960 -0.958  -0.890 -0.892  -0.836 0.720 0.654
P/mm -0.958 -0.973  -0.923 0.920 0.832 0.937 0.768 -0.637 -0.564
w/ (m/s) -0.978 -0.988  -0.951 0.948 0.874 0.906 0.818 -0.697 -0.629
VPD /kPa -1.000**  -0.997* -0.996 0.995 0.960 0.789 0.925 -0.839 -0.786
€O,/ (mg/L) -0.964 -0.948  -0.987 0.988 1.000* 0.611 0.991 -0.949 -0.916

G2 T,/C -0.980 -0.867 0.325 0.602 0.814 -0.186 0.820 -0.905 0.874

Shaded leaf AT,/C 0.897 0.965 -0.074 -0.785  -0.935 0.429  -0.939 0.983 -0.721

and shoot RH /% 0.903 0.962 -0.086 -0.777  -0.931 0.418  -0.934 0.981 -0.730
P/mm -0.848 -0.987  -0.027 0.843 0.966 -0.518 0.969 -0.997 0.648
w/ (m/s) -0.888 -0.970 0.054 0.797 0.942 -0.448 0.945 -0.987 0.707
VPD/kPa -0.968 -0.892 0.275 0.643 0.844 -0.237 0.849 -0.926 0.847
€0,/ (mg/L) -1.000**  -0.751 0.506 0.431 0.683 0.013 0.690 -0.802 0.953

%, P<0.05; * *, P<0.01;7T, : R4FHFSIE Monthly mean of temperature; AT, . R4 HF-H4S 7R H 5 2% Monthly mean daily temperature
range; RH: B A SN Monthly mean of relative humidity; P BUE A S EK = Monthly mean precipitation; VPD . B A KRR
7 Monthly mean vapor pressure deficit; CO, s AR E Carbon dioxide

SR, 30T A AEA S oK R D 4R i (K RT3 BRI /K T 938 10 RS, i S 3 o 0 Rk g
FERW], M)A A R TR R BORUK T % 42 2 R AT AU, — 7 O 3 i B2 AL 5 — 7 B S AR
MY SRR A A 23 30 (A A AR MR B, AN, e R 454 1, HZ % SLA 2 JD
0.714% (I&13) . AT, SLA 5 K Z AT BRI TSGR (R 4) o P nr DU SLA #4971 & AT fE
5 K RS E e PR g 7K St Sk A O R Al A 3 A O A R T AR I Y
SLA I REARA B T80/ 25 BB T AR, 32 o A0S T Sl A i A2 % DR A B T AR A I o 7K 43 k3 Y 3
PEPEVERE . BEAh, A A B ERRARNZRIT (] 3) , JRAF TR oK RE T34, (E R R 25 REAS SCHE YT A ke
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SR/, LI el IN R ) AL B2 0 335 4 R R DXL

ARBIFERY, Br T WUE, 3 XA BHAE AL 2% Dh REVEAR IS 5 I AR A 2k Z IR A7 A i 35 22 5wk (181 3, 5)
XS H AR A —8, AAMMEMR TR, AR AR 2 T B A= B & 5 B 23 T RE PR IR 55 BH
PRI R TR (81 3, 5) , (EBIAERCR AR AL IR BEAR X B/ INOEHIE: A AR A, 3R 2) o KR 22 etk
W, JCPRE A A7 E 2 T AL A A A AR RO SE A B, AN T BHAE A, BA A A DA R
JHITIE 2T SR, TS TP AART | SR MK RE S (AR Pkt G M, BRI 1 BT RRARZ (M, 51
IRIVRFERA I, TR B AS T BEEGE AY) , FBAE SR R A SE TR il Y, X nT e
SEARBITE R, BIAERCRIRETER S B R AR BRI BN IR (6 2) o T UL, BH AR AS 2R Al S A U
L2 IR T A R AR R K 0 9 T XUBS: , AT SR e SR TR B H B

4 #Hit

A b X SV s 2 B AR RO FT IS, ASBIRSEIAC , ST A 2 S BUR ) A A7 SR A A= A8 A, — i,
Bk H RIS, R Pdm TR SoKRE T, SRR it R A S i T AR B A S s R IG n, IFFEAR oK 7
FRA 855 —T5TH, i) oK BE TR AR A 7K 0 9 IS, I ELFE T Fr b, s ARk AR
F14 E T RURIT A EE PR A B 1 AR 06 v it 57 AR, 3 3 )3 PR R L b, B AR R R T A R 1Y
PAITE A5 ) o) o7 R AR X AT, 30k P A R L A AR v 7K 0 A 3 DR A M P i

Bt - A ARG B MOl BT T R A ST 51 AT & PR L3S AR /N B X SEER AR RS Bl 5
E R EIEILZ X (http ://data.cma.en ) $EAES LK | R 205,
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