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The Study of Regional Differences in the Response of Common

Garden Tree Leaf Functional Traits to Various Climate Types: A Case
Study of Southern Jiangsu and Northern Jiangsu

TgE Kk X B
WANG Shengyao' ZHANG Xing" GAO Fei'?
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(1. School of Architecture and Urban Planning, Suzhou University of Science and Technology, Suzhou, Jiangsu, China, 215129;
2. Institute of Natural and Ecological Sciences, Heilongjiang Academy of Sciences, Harbin, Heilongjiang, China, 150040 )
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Abstract:

In recent years, as the urban climate and environment have changed, research has increasingly focused on how plant leaf functional
traits respond to climate conditions. This study compared two typical cities in Jiangsu Province—Suzhou, with a subtropical mon-
soon climate, and Suqian, with a temperate monsoon climate. We analyzed 11 leaf functional traits of eight landscape tree species.
Using coefficient of variation analysis, t-tests, and principal component analysis, we found:(1) Leaf functional traits varied with
the climate. In Sugian, traits like LA, LDMC, SLA, Pn, Gs, and SS showed higher variation coefficients. In Suzhou, traits such as
SPAD, Tr, Cpss Ninass» and SD had greater variation coefficients. On average, Suqgian trees had higher SPAD, Pn, Tr, C s, Niaser
and SS, while Suzhou trees had higher LDMC and SD. (2) There were significant synergistic and trade-off relationships between
leaf functional traits. Plants adjusted their stomatal structure, photosynthetic capacity, and water-use strategies to adapt to different
climates. (3) Principal component analysis revealed different adaptation strategies. Sugian trees adopted a “resource - acquisition
- priority” strategy, enhancing photosynthesis and carbon/nitrogen accumulation to cope with alternating cold/dry and hot/humid
conditions. Suzhou trees developed a “conservative - stress - resistance - priority” strategy, with high LDMC and SD to withstand
the hot, humid climate. This study shows that plants adapt to climates through trait combinations, providing key theoretical support
for selecting urban tree species and for climate-adaptive greening, especially in ecological restoration amid extreme climates.
Keywords

garden trees; leaf functional trait; climate; adaptation strategy; synergistic relationship; Sugian; Suzhou
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1.2 FRSTHEFRAYIZER

BETENINEYEH IR AE
WREBETIE, ARFRIEFEXNITEIR (Leaf
Area, LA). EEMTEER (Specific Leaf Area, SLA).
M55 & (Leaf Dry Matter Content, LDMC),
I = A834 & (Soil-Plant Analysis Development,

®1 HREWMEIR

Tab. 1 Overview of the studied plant species

Fs & R BH HEYEER
No. Species Family Genus Plant life form
1 HEAE (Eriobotrya japonica) ERiiees AT I HETEA
2 J R (Magnolia grandiflora) A2LFE K2R BIRTA
3 4 (Cinnamomum camphora) R iy HILTEAR
4 FEAE (Osmanthus fragrans) AHERH AVRR WEIFA
5 kM (Celtis sinensis) KRR FE T,
6 B4k (Platanus orientalis) BARFE BRRIE PN N
7 a5k (Koelreuteria paniculata) TeHE TR e PANETS N
8 ML (Cerasus serrulata) Sl Z5 ) T FA

E: AR L RBTAE (FEHMDE) s EFUSEALE (FEMAD 7B Ry Lk,
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SPAD). &3 (Net Photosyrthetic Rate, Pn).
SFLSJF (Stomatal Conductance, Gs). ZEf&iR
R (Transpiration Rate, Tr). AtHk2E (Leaf Carbon
Content, C,..)» HZEZE (Leaf Nitrogen Content,
Noo)s SFLEREE (Stomatal Density, SD). 7L
R (Stomatal Size, SS) X T1FITHAEIER R
FHTR, XEIEARRIEREGRSEE e
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M OB RSN, ISR 2.
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Tab. 2 Leaf functional traits indicator system

MR BXREE MR IR R
Trait English abbreviation Trait description
AR LA RWAEEARIRAE S, RBLEETE D, TR R s
[Hal aTipA SLA FAETHRFI A FIIATEE P, SR Ko R A
-4l LDMC S A UR S8 BE ST P, st R st IR R A SR
-2 AR i SPAD EEREDRRETAR, PHICATEME D SRR
Hle AR Pn WA SRRIRIERE T, IR o IR B
AL Gs RHE AR, Rk FIMSICERER, RO EREEINE
A Tr Pk oy R R A, R BUAE K 53T B P A
ik & C s HAFIR D B AR AR, SEH R R RERR B AR
HRE & N ass PRI AR AR, SR A TG S EA G
SALEmE SD SO ARG 7Kk R, PRAGZNE R R e
LA SS SO AR 57Ky R, PRAGZNE I Rmdidi e )
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HRY, FEHEBHEE (Nkon ¥S100) ok
100 FXA0FHBRARE, FIHAE
MBS ~ 20 MLEF,  F1 A Toupview it
BEEA 580, BRESILER(SS) 55
FLEE (D).

1.4 #IRAIE S 547

Fibreel 2016 #ATEIRGITAIALEE, KE
BREARMEIRF I (E, 15 FISPSS 26080474
MINBEMEIRIE R EIR AL A G, T 258 Fh
ERSUTAM I ER S BT, AN FEH
RNEVRIERINERIA Z AN B K BT AN ThEE
MERFETEE. AMEIES; T A Pearson 8%
HESFARBMERZ BRER ; BElRER
IIOMTRIFIE H EZ R MR FEAR.

2 3E%F
21 AmMETTMH ThRE AR FRIEIFIF A 3 A E
BESAN BT ARNTRREIER
RIBTFRAEHA NGRS A=K, ETEIE
DR REERFSE, BB TEVIER
EMTTARH IR ERFRE AT 8B, B
PEFRRH<02HEXER, 02~ 05KH%
LR, >0598%R ", BISMIAMTH
BEMEIRFHE) T F AR HCEE 4 488% ~ 1045%%,
H o, LA SLA. GsFNSSH = & & ; LDMC,
Pn, TTHAISDAHZER ; SPAD, G FIN, o 1
T, CIaEMTE. Cu.lBEHRE. 7
M8 FPFTARM ThBE MR F(E) L FRECEE A
1310% ~ 10213%, EA, LA, SLA, Gs. T SS
DA EESH; (DMCFIPn A A H 5 SPAD,
Coos N BT R GsFAEMRZE, Gt
EMER. BITIAMILA. LDMC, SLA, Pn.
Gs FNSSEFRIATAMITA ; IEEIT
ARBEISPAD, T Croee N FISDEIZE HE KU
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2.2 MNMRR XM IR IR E SR

RIFRNANTER, TINSEIERE
MITARRI T NHIIREIER, LA SLAFNGs =
MERERTEE MHERSMETFERE
5. BkmE, SMELEHITAFILOMC
MDBESTEL; Bk, BEFREMTT
ARFESPAD, Pn. T Crer N A ZSSEE 7 H
HRZFSTAHM(K3). E2AHBTEHM
Pt 8 FREMTTAIT VS B E B
B EMRR ra Mt RS
HE BFESDESS, Bt oA, NE
RIERN AR N EFEREER,
AN TR H9 D B S TR,
MR TTARSSIBER K.

2.3 ANEMINEEMEIR Z BIRIX FR

Pearson T R 27w (3R4), BIE. 7
MNFRHhE D0 8 FhTT A T RE MR (BRI B
=48, LASSA, SSERETFAE 5
SPAD, SDE ZEMAHX ; IIMC5SDEREEE
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5k N EBETFEX SSPOEEEN
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SSEEEIFMEX 56, SDEEEMEX;
SD5Pn. SSEEEMIEX,
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3d),

24 BT,
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ALZETNH IR TN RS ET 5
RINBRZIES, AW 1T TIhREIER (LA
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LDMC. SLA. SPAD, Pn. Gs. Tr. Coues Noeeo
SS. SD) #t4TTERS AT (R4). KMOE
5505007, Bartlett BRFE 4436 p<0.01, AR
BEEHTERD . RIBRFIEERT
RN, SZERMEANERS, BEeHa
BRI AETWAE (385), HIEANER
DEUSHES B 3163, 1882, 1683011550,
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BN RARTTAMIIREMERAE SR, 75t
XAYEREIE RIS

FESPSS & Y AL 2> FEFE A (5%6), IX
FHEEEEAXTOSEAIRIEIRE BES
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Tab. 3 Mean + SD and coefficient of variation of leaf functional traits of arbor species in the two regions

E2N Szgq]i\zn S?z\t}w!u
Trait
Mean + SD cv Mean + SD CcVv
LA/mm? 3728.53+3815.82 102.34% 4766.89+4 84497 101.64%
LDMC/g-g" 0.38+0.1 27.24% 0.44+0.09 19.58%
SLA/cm*.g! 95.95+73.53 76.64% 87.9+60.42 68.74%
SPAD 51.41+6.75 13.13% 46.85+8.44 18.02%
Pn/ umol-g™-s’ 14.38+6.11 42.51% 9.69+2.88 29.72%
Gs/mmol-m™.s™ 0.32+0.34 104.59% 0.32+0.32 102.13%
Tr/mmol H,O-m™-s” 4.27+0.93 21.82% 29+242 83.71%
Craed/My-g" 488.88+23.84 4.88% 460.57 +60.35 13.10%
Njae/Mg-g” 18.11+3.34 18.43% 14.53+2.9 19.93%
SS/ um? 264.63 +159.17 60.15% 189.1+108.84 57.56%
SD/ 4~-mm* 358.07 +£149.44 41.73% 563.8+304.17 53.95%
R4 MHINEEMIREXES
Tab. 4 Correlation analysis of leaf functional traits
R A oMc stA sPaD Pn Gs T C N Ss  SD
Trait mass mass
LA 1.000
LDMC -0.248 1.000
SLA 0.314* -0.764** 1.000
SPAD -0.289* 0.239 -0.291* 1.000
Pn -0.067 -0.428** 0.360* -0.044 1.000
Gs -0.123 0046 -0.123 0145 -0.255 1.000
Tr -0.071 -0.052 -0.124 0.407** 0.108 .682** 1.000
Cos 0098 -0036 0033 0292¢ 0066 -0.357* -0275 1000
Npgs 0079 -0479%* 0.511** 0153 0211 -0.045 0007 0253 1000
SS  0595** -0.255 0195 -0.180 -0.229 0066 0002 0.358* 0.210 1.000
SD  -0.0343* 0.378** -0.270 0.232 -0.369** 0142 0.007 -0.429** -0.250 -0.448** 1.000

iE: *A0.05405) (UR) , AKX T HF, 0014 4] (WE) , kit &,
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Fig. 1 Differences in leaf functional traits between the two study regions
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Fig. 2 Stomatal images of eight plant species in Sugian and Suzhou
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Fig. 3 Relationships among leaf functional traits across study areas
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RS BAEMER

Tab.5 Summary of variance explanation

D% MIRFFIEE TIEB L /% KR /%

Factor Eigenvalue Explained variance Cumulative proportion
1 3.163 28.753 28.753
2 1.882 17.11 45.863
3 1.683 15.299 61.162
4 1.550 14.087 75.248
5 0.985 8.951 84.2
6 0.637 5.787 89.987
7 0.349 3.176 93.163
8 0.267 2.427 95.591
9 0.229 2.081 97.672
10 0.141 1.284 98.955
11 0.115 1.045 100

R6 FHLEMITAM T BEMERR S REFE

Tab. 6 Pattern matrix of leaf functional traits of arbor species in the two regions

MR FE 1 0% EpLsr 3 E o 4
Trait Principal component 1 Principal component 2 Principal component 3 Principal component 4
LA 0.52 -0.223 0.596 -0.154
LDMC -0.767 -0.411 0.105 0.21
SLA 0.769 0.273 -0.157 -0.282
SPAD -0.366 0.324 -0.133 0.742
Pn 0.426 0.311 -0.574 -0.056
Gs -0.348 0.673 0.505 -0.063
Tr -0.25 0.817 0.312 0.134
Crnass 0.391 -0.33 -0.05 0.784
Niass 0.533 0.382 -0.243 0.324
SS 0.538 -0.109 0.712 0.231
SD -0.699 0.003 -0.152 -0.232
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(RRREBHEE DFEK M R
ETFEAH O BES FmEsnt A
ThegERAVR R RE, HHATERERTES
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