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factors in heterogeneous habitats in the Three Gorges Reservoir Region
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Abstract: Phenotypic plasticity is of great ecological significance to the survival of plants in heterogeneous habitats. With
phenotypic plasticity, plants can maximize access and effectively utilize resources in heterogeneous habitats. This study,
based on large-scale analyses, discussed the phenotypic plasticity of Distylium chinense leaves and its soil environmental

factors, which aimed to provide a basis for the protection of D. chinense and restoration of ecological environments in the
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riparian zone.The phenotypic plasticity of the main structural characters of leaves of 36 D. chinense communities and their
relationship with soil environmental factors were investigated from 3 heterogeneous habitats ( natural riparian , anti-seasonal
water level fluctuation, and no water level fluctuation zones) in the Three Gorges Reservoir Region. Leaf traits, including
leaf length (LL), leaf width (LW), leaf area (LA), leaf dry weight (LDW), and specific leaf area ( SLA), were
analyzed with significance analysis and their allometric relationships were determined. The relationships between leaf traits
and soil environmental factors were evaluated by canonical correspondence analysis (CCA). The results showed that there
were significant differences (P < 0.05) in the five functional traits (LL, LW, LA, LDW and SLA) among heterogeneous
habitats, and the mean of the coefficient of variance was 4.80 - 26.12%. LW and LL, LDW and LL, LDW and LW, and
LDW and LA showed significant allometric relations of power functions among heterogeneous habitats. Allometric coefficients
(lg B) among 36 communities showed highly significant differences (P < 0.01), the allometric index (a) expressed the
same regularity; LL and LW @ < 1, LDW and LL, LW @ > 1, LDW and LA a=1. Thus the growth rate of leaf traits was:
LA = LDW > LL > LW. The CCA results showed that total phosphorus (TP) , total nitrogen ( AN) , available potassium
(AK), and soil water content (SWC) were the main factors affecting D. chinense leaf phenotypic plasticity, which resulted
in the adaptation of D. chinense to adverse flooding habitats. The leaf phenotypic plasticity and allometric growth pattern of
D. chinense in heterogeneous habitats showed wide ecological amplitude under different hydrological regimes. In addition,
the soil was lack of N and K in the Three Gorges Reservoir. The addition of N and K during vegetation restoration could

balance soil nutrition, which could promote D. chinense growth.
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canonical correspondence analysis

FE AR5 BRI ) Wi 137 5 2R 2 B WA 0 0 A A5 2 o7 3t R v P 8 5 SR AN (] D) BB 2 TR R AU, S A P A
SEPE T A AT I R 1) BRI, R RA R B SRR Z BB 2 1) I e R T
PERAR A — LKA A YA ol T 2R5E S50 B[R], 7 AR AN [R] R AL A R 1 | 2 A e A st A% A8 S I O F 3
JO7 PRI 1) — AL , B A A A IO b B 2% 12 o 8 14 e B 14 SRR RRAE A i 7 R SR AT A
FAVTTIANVE AEW)AE S350 A= 35 v i AR PR B b SRR U, O AT B U A 10 T, DT S5 3 5% 05 % A R T
$& i R A T AR RBE v B S RIS A B SR A 3 I S 0 A B AR S SR Y R T S M AR R v ik
FEAE"T AAFEAEFTAT (1 AT S 3 I P 1Y) 3 I T 9 4 T R A BRI v RS 1 5 2B A A ML B 3k
AT AR INGE A5 BE A AT R PEN Y SR TT MR AT ARG SR RO R A SEACHTRE ), B AR G A R N S TSR, B
AEGEM ARG A X ST SR 38 N AR T DA SR A AT R RN

— PRI A AR AT I R A oAb A4 A S A A 3 I S A B A B R 32y 30 AR R A AT i
A T A ) P R R R R PR AN T2 TR BRL A R 1 G R | R AN Iy e PR R e o A A2 P05 TRV X 1 R B e R 1 5
Wi, AP R A S AN R IR B AT RS ) E A E WS RGP IR T E R R gy . i
AR A i oy PRI (4 A8 AT J ) B AR T Ry RN R I BRI, 3= A R 45 4 AP RN T g B PRI G R
USRI T A R T 3RAF e R ARSI TR B A 77385 R SR w1 DR, A A R 1 2 R
TSRS A IR A S o A B T %) AR A 3 7 SR AT E B A S A M A 2 S

TR 2K PR 3 1 — i B R Y 2, XA ARG 2B BRI S IR AR S T iR g R
B, BKAEMN ( Salix variegate) 7K 90 d JG A5 FAT R 100%™ s 2B HERE ( Hemarthria altissima) W] 2400 120 d 158
7K 3 100 AR ( Cynodon dactylon ) ZLT A ] H: 22 K3k 180 d AR I B AT E 2R F) , KW T A2
FE D5 A R AT A2 300 3 v B 199 R AR AT 9 P e 3 1 P DAL ) 0 L JRE s K WS S S5 S0 1 9 A B AR AN A
(Alnus japonica) 18 13 ZEHL G TN A E AR Y & A G it RSB AN JE I 385 10 ok 7K T R 3 120 5 K ( Oenanthe
Jjavanica ) TE7K T 23 Az —Fp A ) S0 A it 350 225 ) (8 7K I T B 13k W K S SR8 21 AR ) e AL mT

http ; //www.ecologica.cn



10 ZREIEFy AR SR XN [R] AT AR ISR I R SR T B RS AT N TR O AR 3

SRR YR TR LRG0 AR B DGR IR SR UK DLGR S TR R Al
W) 194 2 Y T VP R A T X b A A D B 3 e AR A 2 S AR ) 1Y) T i B R B R (AR DG R, R
A R] B PERIFSE 22 S s AR AL Ao R 7 (JnK 43 O BRI 420) (B0 B S 122 Il R IX BRI RUBE H AR B
T ERBVATIBPERBEGY  MANEEZKT- T SO R A AT S8 A9 AT 46 7R A 7 SR R v g g iy B AR 2 I L
I A B XAEY IR AT T

FPABESCRERS ( Distylium chinense ) 424 Z5H3F} ( Hamamelidaceae ) $CEE J& ( Distylium ) 25 5542 % S50 7274 /)N
VEA R =0 PR DX AT [ - ) R ARl R A R LA R LR (Y g
IS AR T i A R A A 2o P S T A P A R — R A R AR A N AR A 0 L SRR R e 4
JKHE 90 d ST HATTEHA 3k 100% 77 A ARISCREA BE S 3E I 1% VT T ORI VT 480 B H: S 7K 32 28 3 14 1o f2
W AW R T2 ARG o BEAE 7K R ARG | 5 VI ORI VL B 78 40 A v A SR A e v 1
Bl AT SR T P T 0T O L R AR B Bl v v, PN N2 A B SR A, R BT AR R IR s 2 e
FUBIR T AR B rh AR ORI © 2R /0 L BUAF 1Y rp AR OB A 2 31 A S VT R A VT 2 8 ) 48 S A U P
e PR, XA AT R AR B R X, H R R A R A AR TR K SO SR TR A B R i S
AR R 5 IR I T B OGRS D ARFRTIVIR A ISSR A SRAP 2 FARICE AR =X 5 A~
ISCREAR T 388 1 S5 10 R it A% Z AR PEEAT T 0F5E, 45 R R IR st A% ZREME £ 5 (B AN IE )35t 1% 2 A R
R X R A E R RB AT F A SO AR e A AR TE T T S 3T T T A S OCTE E AE
KR 3 PSRBT T 36 AN [R] AR IS BEAR R (0 i R Y ] SR M AT A5 54 FH S 10 4347 (CCA)
KRN LIEIG I T 5CR MR LAT 3 AN (1) AR AR ORI R XA [R] 7K S e BUAE B 2 1 B
AR AR AT IR (2) FRAIAT IRV IR A5 0] LASE /R h AR ISCRELE AN [ K SC A 1 S5 BT AR B8 A A 283 1 M 2
(3) ML + HERRI DA ¥~ i R Y n] YR M i) BLAK B A -7

1 FRXIEHR

E AT IS DX A A% = e P2 DX ] R T ST SER VL il e i R RO LB A ) el A e PR AR L
HAEY) e 45 | & T 0 HRe M 2 A DA, A TR AR, /K B FE AL AR R 2 1100—1500m , 43
T 15—19°C ) ATl e R 2B IRAE Y R A . AR RERT R R 2E 4 7E = I DX ] 2y | A 23 2 TR ]
bkl 957 2t A P T R B VAT 77 ) I BB D W W P 7/ | P o S DB 1 S I (TP 2% D
G T A AR R RV AR TG A R DU A SRR R — AR AR AR O, EEAE YR BRR
( Cornus quinquenervis) UMM ( Ficus tikoua) . IK¥HE( Geum aleppicum) 5575 5 ( Equisetum ramosissimum ) Fl1 [
¥ (Imperata cylindrica) %

H AT, P DA I A AR 405 B, Hor 122 AN EREA I EATTON PR XA TR R 5 5
TEEMYFGIR P ARICRERE AR =00 R X AR T R S VT R A B T2 A B R R R/
TEAA AP 24

2 HIRAE

2.1 VAR

2014 4 5—6 H 4y, BT 36 A rh AR RERIJE AR IBORE L, 730508 T 3 SR RDK SO R SR LA B L (1) A 2R
7% (natural riparian zone,NRZ) , /52 =W IX AT /K SCH AR 5200, 52 3 2= BE VRS2, 1 SR T 78 i 7K g
I I F45 90 d AcAT  KHEEREE 15 m LA ehAe e BEARS [ AR A K IX G AT 1% =38 9 L ol VT Ry TR 1%
16 A~ HARFEHY ; (2) 217 M 7% (anti-season water level fluctuation zone of Three Gorges Reservoir, ASWLFZ) ,
AT = WK PEA R E K B HK IR0, 7K HE s ] S K T35 3 237 d /K VR B S R T35 30 m'™ (455 fy
SEFIIMIER 8 A N AR AT (S AT =Mk R P A A VR A2 5 F IR, T 2009—2011 4FFli 2 7E =k

http ; //www.ecologica.cn



L,
&

4 V4SRN Eild 38 &

IKPER R IETE T 170—175 m BoAk T ARISCRER — AR AEAEY ) 5 (3) ASSZ 7K ST AL ) i TG T k1 A AR K IX
(no water level fluctuation zone , NWLFZ) , BEAN 32 B Z VRS 52 =l 25 7K 52 00 (1) DX 35, (04 = e Ae ) el | pig v
KRNI HFEAE Y AE 12 R, FEHbSEEAE B R oA DL 1, 25 BURE b B B AR B R 1,

3I°N

30° -

u EARI A
A 25km A REHEHAEH
g — o JoilEk A A KA Y
1(;7° 10I8° 10I9° 1 1IO° 1 1I1° 1 1I2°E
B Sl R AR S TR s SR R 5 7

Fig.1 Distribution of 36 sampling sites of D. Chinense in the heterogeneous habitats in the Three Gorges Reservoir Region
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Table 1 Basic information of sampling sites

KT ESiE e RE A o TR 5 B/ m
Hydrological regime Number of sites ~ Sampling sites Latitude and longitude Altitude
H AR THIE AT Al T aRE BT O S 0 DR 8387 A SR TE 29°02'N 107°49’E 461.73
Natural riparian zone A2 HPRTT R FE B O 2 1 DR SR A SR T V&Y 29°02'N 107°49'E 487.57
A3 R RE B 1 S0 DR SE2RTL A AR T8 29°02'N 107°49'E 487.57
A4 PR R B 11 S 0% DRSSV 3 AR TE A 29°02'N 107°49'E 478.14
A5 EENIFAV SE I ek P DR PANE RS F/ 2 29°32'N 107°79'E 277.22
A6 PR R B T T R VL AR T 29°19'N 107°48'E 273.79
A7 i PRTT IRE LA D R ST A SR AT 29°19'N 107°48'E 272.74
A8 PR R R B DV T R VL AR T 29°19'N 107°48'E 272.74
A9 PR ARVR B0 R FE R R TR A SR T VR Y 31°20'N 109°37'E 877.2
A10 PRI AR B0 R FE I T 3 SR R 31°20'N 109°37'E 879.2
All PRI ARVR B0 IR FE R R TR [ SR T VR Y 31°20'N 109°37'E 871.5
Al12 o PTIT AR B0 R FE I R T SR TH 31°20'N 109°37'E 871.5
Al13 BT EAE LR SRR i R B AR T I 30°53'N 111°38'E 206.25
Al4 BB T AL WA e iR B AR THVE A 30°53'N 111°23'E 217.01
Al5 BT AL R RT i R H AR TH TS 30°53'N 111°23'E 229.23
Al6 HE T AR MR e iR B AR THVE 30°53'N 111°23'E 212.91
RETTHIE Bl BB TR B oy SR B S R I 31°02'N 111°76E 237.12
Anti-season water level B2 HE WRIH BT S BRI S ZE T I 31°01'N 111°45'E 255.72
fluctuation zone of Three B3 ELE TR A B U P B oty S 7 18 00 21 T T 31°01'N 111°45'E 240.50
Gorges Reservoir B4 HE WA B MU i SR BRI S T I 31°01'N 111°45'E 233.32
B5 HLE T LB e BRI S R ) S S T YA 31°09'N 111°46'E 359.00
B6 BB T L B g 1D AN 1R T B 2T 31°09'N 111°46’E 358.22
B7 LB T L B0t TR A I T B 2TV 31°09'N 111°46’E 360.67
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IK TR FEHL4 5 RAE L TR BE/m
Hydrological regime Number of sites ~ Sampling sites Latitude and longitude Altitude
BS LB T L Bt DR AN A IR T B 2RV 31°09'N111°46'E 361.53
/s R EREYe S N Cl B T PG I X0 1 XUr X R HEG Ll b 30°45'N 111°46'E 129.67
No water level c2 B T PG I DX 1 XU X R G Ll 30°45'N 111°47'E 128.96
fluctuation zone C3 BLE T PG g X0 1 XU X R HEG Ll b 30°45'N 111°48'E 130.15
C4 B T PG I X0 1 XU X R G Ll | 30°45'N 111°49'E 132.47
(o PR AR LB VA e K R i AR A AR ) el 30°06'N 111°16’E 473.1
C6 PO AR L B )8 e KR 6 AR S A 1 30°06'N 111°16'E 478.02
c7 PR AR L B 1 e KR i AR A A A el 30°06'N 111°16’E 478.02
c8 PO AR L B 1 8 e KR 6 AR S A 30°06'N 111°16'E 469.58
C9 WA T B TR K X ALK & RIS A = W) 30°39'N 111°27'E 122.39
C10 WHLE B BT RR K XALR & B A = WeAE Y 30°39'N 111°27'E 119.12
cl1 WA BB TR K XK & R IE A = 04 30°39'N 111°27'E 119.55
c12 WA ' BT LR MK KALR & RS R =Wk 30°39'N 111°27'E 121.52

22 HHEREEA T AN B s

A6 Y e 3R P IR T 0—20 em 2 UK -, L HEBACHE T AT Uy i SR A
M2 T ) 4 S F AT R pHL (AT BLI A ik (OM) R it (TN) B 28 i
(TP) EHEAIARECTR) KA (AN) RO (AP) AR (AK) B HE 8K (SWC) %, pH (I {2k
s OM ISR K, Cr,0, E0E: TN WS R HBLEGSE Sk TP HOWISE R HCIO,~H, S0, % (HIBL I 6
) T I FT HE-HCIO, K, SWC IO T MP-406. T 80 HKSME X, AN #0315
SRATBURD 0, AP 1930055 TR AR LBV GBI L (00, AK OISR 2 R AR~ KK LB 4
EHUEBIRBIA T 2,

R2 ZEERAREETHEREEFHRRE

Table 2 The heterogeneity of soil environmental factors in different habitats in the Three Gorges reservoir region

fohi ANOVA
o Al=A4 ASTAS A9AID ABAIS BI-B4 BSBS G4 CSO8 O9C2
Alti /m 461.73£6.00 274.12+1.02 874.85+1.98 216.35+4.83 241.67+4.91 359.86+0.76 130.310.76 474.68:2.06 120.65£0.78  0.42 075
SWC /% 323:120 33822001 34.1:321  325:126  27.5£0.95  28.0x135  20.65:0.87 20.75:0.65 22.54:0.54 103.87  0.000**
pH 6.770.12  6.73:0.05  7.87+0.35  822:0.68  7.84x0.89  7.76x0.74  6.43x0.85  6.54:1.05  6.65:0.87  3.64  0.09
OM/(g&/kg) 14.87:2.01  14.53£1.05 14.85:0.54 15.35£0.25 12.75:0.63 12.21x0.54 18.65£1.02 19.26:0.85 18.56x1.26 112.66  0.000*"
TN/ (g/kg) 0.86£0.06  0.81:0.01  0.86x0.02  0.78:0.15  0.73x0.05  0.75:0.02  0.92+0.12  0.93:0.06  0.95:0.03 2037  0.003**
TP/ (g/kg) 0.78:0.02  0.75:0.01  0.82£0.04  0.79:0.02  0.68x0.03  0.63:0.02  0.89:0.05  0.88:0.03  0.87:0.05 25.89  0.002**
TK/ (g/kg) 25.34£1.20 26782059 26.54£0.96 25.11x130 21.22£0.95 21.34x0.84 33.65:1.11 32.43:1.28 32.44x1.32 16599  0.000**

AN /(mg/kg) 40522221 39.25:1.63 40.23x1.58 40.54x2.67 36.98:1.34 35.65:2.76 42.65:1.55 43.65:1.45 42.98+2.41 66.11  0.000**
AP/ (mg/kg) 13.54+0.82  13.4320.69 14.56+0.58 13.2320.08 11.23:0.05 12.5420.54 16.54x0.72 16.75:0.83 16.270.89  41.18  0.000 **
AK/(mg/kg)  89.46x3.64 88.76:2.64 92.233.98 91.75+2.88 95.26:2.65 96.78%3.56 99.45:3.43 100.2125.65 99.67+3.29 4434  0.000 **

Alti; VR 5 2, Altitude ; SWC: 135 7K 5, Soil water content; OM; A HLJ% , Organic matter; TN; 4%, Total nitrogen; TP ; 2%, Total phosphorus; TK ; 42 4H , Total
potassium; AN ; 7K f# 4, Hydrolytic nitrogen; AP . 3# %X , Available phosphorus; AK ; #AR#T , Available potassium

2.3 B MRIRAINE O ik

Hr AR IS BRI (1 ) A RS B R T T AR 5 mx 5 m, 4% FEOOE A 2 IURE | A T 8 %4 S5 BT 17 f B vt
20 J, AR T AR AR A AR AT 1] G R R P AL T 1 byl S R, BT R R RO AR RR )RR
T 1—2 7 Fe 0 T BYHUHYIX 36 > 5 i A B A b v AR SRR 4 720 B Ay [0 S35 %8 4°C ARA7 IR A
MR AL AR XA R EAT 2 5 O F 2 K 220 B RO 4 1K (leaf length, LL) A 5E (leaf width,
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LW) , FH LI-3000A (LI, USA) M- FRASCI 2 Ho it TR (leaf avea, LA) , T 80°CHET 48 h J5 HI 40 Hr KT
M- THE (leaf dry weight, LDW) , 3133 LI ( specific leaf area, SLA) (SLA=LA / LDW)
2.4 BIRSIHHTE

iz | Microsoft Excel 2013 Fl SPSS 22.0 X £5 5 ot A= 4575 Hr AR USRI i R (1) £ MR TR B s 22 53 B FAR OGP
G3HT N S B AR BT T TP AR CRERE I MR Y 25 S B R AT A0 o LL LW LDW LA Z [A] Y i A= 4O
RAHAZMASHE AR Y = B X “ kD™ 4R i 2 X RO 0 A vk 10 5 O R, O F B O 22 40 i LB 4%
A BRI SR AL oo ( BIAREERR) TN Sl 2288 1g BRI Y BliBEE ) i 22 =

KH CANOCO 5.0 #Af4EE4 7 L XT 1 43477 ( Canonical Correspondence Analysis, CCA) , 70 HT5 Bi A= 3% T
AR RER R AE A MR 5 R IR R Z X NG R , T s i i i D Rtk 3 78 ] B¢ 1 = AR O B [
T WIFMPEARFE B FIEREE R AR R 285 1g (oot 1) 408 00 8 T IEAS 20 A1, O TUEW] CCA 2 b 3R 1A
TR A R R e ) A X BRI T T Monte Carlo 35 PEAG 5 (499 HEF) .

3 ZRE5HW

3.1 e KON A A - HERRBE IR T A9 S o

N 2 W e i AN AR B Hh AR BRI AR 1 R BT TR B 1A A R pHL {EL AR, SWC.OM TN | TP |
TK AN AP J AK TEAR [R5 22 53k A 0 /K- | 3% 32 B[R] — S 8% B F- e AN [ A 35 v S e 1
3.2 SRS T AR AT A B MR S T SR A

FE 3 AT LUE Y, =0k XOR[R A B3 T Hp AR IR I e bR 19 22 5 2438 1) 2 KO- (P <0.05) , R IR ]
A 35 45 B AR ISCRE R () B MR AR LS A 22 55, DR T AR A T el B P oA, TR — A 3 P9 A mT 38 1T
AR I RAA B/ IME AR 22 S A8 5 2R B W ok, A8 S R ECE I 4.80%—26.12% , HoA L LA Al
SLA 74555 R ASE 178 S5 R K, 70 91 14.70% F1 18.93% . L SRS TEHF A1—A4 AS—AS FIJ Z=45
TH7&H B1—B4 B5—B8 [ LA F1 SLA [yl ¥ P He K, e Hh AR ICRERY LA R SLA [ AT 9 1 S L3 i 5+
AR EE RN Z —,

®3 RREBETHEQISRTFNEEERERERRHY

Table 3 Quantitative traits and coefficient of variation of D. Chinense leaves under heterogeneous habitats

PR RFE AT - E e/ ME BRME brifi2: B E PRI 0.05 5 2B %
Trait Sampling site Mean Min Max Std Dev Significance test (Y
RN Al—A4 4.441 3.536 5.252 0.649 a 14.61
Leaf length/cm A5—AS8 4.341 3.540 5.000 0.499 a 11.49
A9—AI12 4.408 3.460 5.230 0.570 a 12.93
A13—Al6 4.138 3.230 4.990 0.571 a 13.80
Bl1—B4 3.210 2.370 4.050 0.572 b 17.80
B5—BS8 3.513 2.960 4.230 0.392 b 11.15
Cl1—C4 4.208 3.257 5.294 0.736 a 17.50
C5—C8 4.249 3.268 4.895 0.537 a 12.64
c9—Cl12 4.219 3.268 4.835 0.504 a 11.95
SF- Mean 4.081 3.210 4.864 0.559 13.76
-5 Al—A4 1.459 1.274 1.643 0.197 a 13.52
leaf width/cm A5—A8 1.288 1.030 1.600 0.197 a 15.32
A9—AI12 1.468 1.200 1.744 0.117 a 7.94
A13—Al6 1.446 1.282 1.608 0.156 a 10.79
B1—B4 1.037 0.925 1.097 0.053 b 5.15
B5—B8 1.127 0.880 1.880 0.279 b 24.71
Cl1—C4 1.438 1.282 1.608 0.115 a 8.01
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PR SRR FHME e/ )MHE SN brifE2: B EHER 0.05 A5 BB %
Trait Sampling site Mean Min Max Std Dev Significance test cv
C5—C8 1.695 1.482 1.821 0.118 a 6.93
C9—Cl12 1.626 1.482 1.721 0.078 a 4.80
- Mean 1.398 1.204 1.636 0.146 10.80
A Al—A4 4916 3.889 5.888 0.686 b 13.96
Leaf area/cm? AS—AS 4.863 3.765 5.784 0.695 b 14.11
A9—A12 4.874 3.665 5.884 0.726 b 14.89
A13—A16 4.547 3.589 5.166 0.520 b 11.44
B1—B4 3.688 2.366 4222 0.685 ¢ 18.57
B5—B8 3.536 2.780 4.113 0.706 c 19.97
C1—C4 5.359 4.124 6.277 0.709 a 13.22
C5—C8 5.210 4.024 6.187 0.709 a 13.61
C9—C12 5.223 4.132 6.276 0.655 a 12.54
-4 Mean 4.691 3.593 5.533 0.677 14.70
T Al—A4 0.068 0.043 0.085 0.013 b 18.57
Leaf dry weight/g ~ A5—AS$ 0.060 0.046 0.087 0.009 b 14.48
A9—A12 0.067 0.048 0.089 0.009 b 13.64
A13—A16 0.069 0.049 0.081 0.010 b 14.15
B1—B4 0.122 0.082 0.132 0.011 a 9.15
B5—B8 0.115 0.084 0.135 0.013 a 10.93
C1—C4 0.084 0.068 0.110 0.011 a 13.29
C5—C8 0.086 0.067 0.108 0.013 a 15.03
C9—C12 0.089 0.062 0.110 0.013 a 14.25
-2 Mean 0.084 0.061 0.104 0.011 13.72
Lo R Al—A4 79.867 68.345 85.563 12.342 b 15.45
Specific leaf area/  A5—AS$ 75.532 69.465 84.431 13.234 b 17.52
(em?/g) A9—AI12 86.955 76.677 96.562 15.324 b 17.62
A13—A16 87.896 76.332 96.670 16.335 b 18.58
B1—B4 32.259 25.564 36.481 8.427 ¢ 26.12
B5—B8 33.545 26.971 39.432 7.998 ¢ 23.84
Cl1—C4 100.975 90.863 114.778 16.556 a 16.40
C5—C8 98.383 91.785 115.330 15.987 a 16.25
C9—Cl12 93.745 88.879 108.331 17.432 a 18.60
S Mean 76.573 68.320 86.398 13.737 18.93

3.3 mRRRR R KA

R R 8 AR R A B RN 58 B 3, AR P B K AR N SR AR R
ELHEARIC, T s i T R PR AS . et o iR 45 AR B N AR R LW 5 LL LDW 5
LL LW J& LA %52 & R Rl A KR (R 4) o 36 DEMA AR LW 5 LL 19578880 o [HAR/)
T 1, KU A LW A3 s B Sk 1 LL 5998, LDW 5 LL il LW H S 34550 o (R T 1, KUK
LDW [PR38R 3 BE L LL AT LW B, 1 LDW 5 LA A9 53 F5 40 o {H7E 0.95—1.02 Z (0] &R 430 T 1,
T LDW [ K RS LA 38RO F A, BI7E T A RKad R v SLA B TRGE

25 Lk rhARCRERS I o 2 PR 1 A K SR AE R R A58 T R AR [ A . LA =~ LDW > LL > LW,
34 SHEARKRSE TSP

SHEARKSEE R SR (g B) A HFE R o AN, 233 B 200 (K 4) , FE85 S A58 F ih AR
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B LW 45 LL LDW 5 LL LW LA f 553U E K OCR T 1g B AT o 12257 24385 11 .2 7K-F (P<0.01) , 3R W
ANFASE T 1g B ¥ HABORA AT, H R 28 A5 R PR DR A 7t AR P A A AN BRUE AR A B Y
TR,

x4 REEEREQEHMHRFERREERTESY

Table 4 Allometric equation parameters of D. chinense leaf characters in the heterogeneous habitats

R T SR T S eI
FEt LW and LL LDW and LL LDW and LW LDW and LA

Plot a Lg B a Lg B a Lg B a Lg B
Al-4 0.80 -0.35 1.68 -2.19 1.71 -2.04 0.95 -1.78
AS5-8 0.46 -0.15 1.59 -2.21 1.30 -2.11 0.99 -1.91
A9-12 0.70 -0.28 1.36 -2.12 1.19 -2.20 1.01 -1.92
Al13-16 0.55 -0.18 1.68 -2.19 1.71 -2.19 0.95 -1.78
B1-4 0.07 -0.02 1.47 -2.11 2.09 -2.21 0.97 -1.93
B5-8 0.79 -0.32 1.26 -1.73 1.37 -1.20 0.95 -1.85
Cl-4 0.40 -0.09 1.78 -2.36 1.84 -2.12 1.02 -2.05
C5-8 0.52 -0.10 1.78 -2.36 1.84 -2.16 1.02 -2.05
C9-12 0.31 -0.09 1.16 -2.04 1.32 -2.36 0.99 -1.93
e Significant %o %o %o %o % o %o %o s

* % P<0.01

3.5 T CCA W5 B AEBE T h ARl R I Mtk 5 BB A G E &R

X5 A H AR IR R R MR SR T Z [ S R AT T CCA 4387, 25 58 Won|r 2 M HEF
R R AR e B TR >R ( Cumulative percentage variance of traits data) 43513k 2] 76.65% F1 91.66% , Monte
Carlo BEALE G 502 I, I B AR Sl 55 v A2 SCREAR Rf e I PR BT AR 235 A OC (P<0.01) , SR HEFF 25
SRR, REAS AL 1) S W 5 o A B3 T rh AR CRE RS AR it A MR 5 R I 22 ] A9 56 & (1] 2A RN
2B),

ME 2A FIE TP AN TK TN /255 —Hlii =22 K7, A 56 R 5053512 -0.7580 . -0.7479 . -0.6092
-0.6051, 55 4l i) £ ER I K 7 AK SWC . OM AP, 4 5& R %05 7 4 -0.8555.0.7983 . —0.6805 ., —0.6078
Y AT UL, 5200 SLA (LA \LL LW 1 LDW S5 f 25 PR 1 3222 K7 J& TP AN [ AK SWC, M 2B Al F& i,
WA S HE R b R R R A KA (SWC) BTG, AL (AK) & SRR, A AL 2 A0 AR IR Ry - AN 3z K
SCH ARSI AE KX, G C1—C4 .C5—C8 M C9—C12; R ZET K FETN 7441 , £03% B1—B4 H1 B5—BS8; [ 2R TH
TSP IURE B AU Al—A4 A5—AS8 AO—AI12 2 A13—A16, BISZma A st B b Rt o0 A 1) =B IH & AK
I SWC,,

4 itig

4.1 HARISCRER I R T I R R A A 23 N

FIY AT BB PEA A XoF S o BRI 10 3 W A R A AR T R B A R A N S A 5 ) AR A X
RO AR R AT MR A REBUE HOU S AR AR iR A R A SRR S 2 O T, AT
SO Hb T RO S S 35, 18 v R A ) BB R 45 T2, X TS 5 R ) T B P 7t R Ay 3 R e P e ) e A
SRR RIE N SRR BN AR P B, AR T B A IS AR A R PR A B 2 3, R SR AT
BRPEXS T LEW I o A AT LAY T S RIY n] R AR Rl H AT S5 A6 A 2SR RS ) 2 8, T DA o s
T Il 4 b B RS I 2 R A 0 BRSO AR S B )RR, ISSR 43 AR ICHFIE R, AR ISCRE AR
FIE P8t %0 55 i BE 57 11) 89.29% , FVRFIAI )38 A% 715 57 17 10.8% 17, FeB] AT RIS S8 A% 70 S5 R AP A T
TN IR ) 8% 7 ARAR /DN TR PN e 2R R B8 P rh AR IS REARS T 10 S5 B A B ) R 207 5 FEARWIESE R, R AR
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10 | A 10| g
SWC AS7AR § §wd
Al—A4
o
Alti pH ANTALZ 1 pH
LL BS
o]
SLA
_ C C
7\ LA AI3—AI160ET= B4
L\ A
LDW
TP TP o
ANTNZ, AN 9—1C12
()
oM oM s
-1.0 AK -1.0 AK
-1.0 1.0 -1.0 1.0

B2 SRAEETHENSHMHAFEREFEETFH CCAHFE(A) RREFERSHE(B)
Fig. 2 CCA ordination diagram of D. chinense leaf traits and environmental factors in heterogeneous habitats ( A) and sampling spot
distribution (B)
SLA : eI, Specific leaf area; LA ;1 FH , Leaf area; LL: M1, Leaf length; LW . 58 | Leaf width; LDW . T4 | Leaf dry weight; TP : 4,
Total phosphorus; TN ; 224, Total nitrogen ; TK ; 224! | Total potassium; AN ; 7K fi#%&( , Hydrolytic nitrogen; AP ; 5 # , Available phosphorus; AK ; #5§
£, Available potassium; SWC ; 137 7K | Soil water content; OM ; £ HL , Organic matter; Alti ; 4K 25 & |, Altitude

BERAIE A LL LW (LA [LDW [ SLA 7EAN [ A= 85 0] 22 57 25947 W 25 ( P<0.05) | 1 7E /] — A= B A Fffie ;9
B35 25 5, AW R AR SRR I R MRS S o A B BAT i A ] S S A R — BB A R RO AR, H
AR AEBE T 25 20 S A R AR R DR ARE , B AR AL, LA ~ LDW > LL > LW, X5/ S5 Rl A i
TRV 80 . SRS g B0 Y il EAYHEE , 2 5 A KR R ST RAE, 1 APR 5 5 AL o
AT LS i R PR P BRI A 2 S A KOG R S R g B RS BR R o B 2 S R
B v A IR I 5 PR S A R i a8 T S EAEA L ASMER 22 T A 0 A  Hp B 2 A 5 A R
HRAR SRR I P 2 25 4 R A P AT BE L RE A 15 10 ST o ) B TR OEAS () A 3 AT B S i A A i, ELE oA
B RIE R R A A Pt 32 AR ISCRE R 2% Aol 55 [ A 35 ) — ol AL

FAT, RZEOEY A2 500 FERZ I YR b AR R PR S AR G A O SR DL S A )
PRI AR 1 SRR AR | RS SN AR A3 I PR AR A T B AR AP R SRS FEARIFSE v ep AR IR R R L
LW LA \LDW K SLA 2 F PEARTEA [Rl K SOV HE 5 o A B3 v e B T S8 1k 22 e 038, AR B0 4% 5 o A 5 v
FrVEIRAR B ) S-S5 BRI AS S R e S B . PP R S RO 1 45 R SRR AS AR A R 22 S 2 A T 28 7, AR
P4 R S AN [R] K ST e Jo A 35 4 v AR OB R I 1 978 5 R BCH- M 4.80%—26.12% , Fr/ NN
FEHL CO—C12 = WAy bl v AR ISeREA I 538 19788 53 AR 80, AR I T IR Tk A T 9 L 38 b, 2R SRR AR X AR 5 fie
R R BT SR B1—B4 iR ARICRER I i) O i AR, 3200 M7 T B I % 4 170—175 m
BERAL | & T B T v B AT MK, AR s d oot 4y i LR 9% T A U g+ 5 L
KA FR53 VL RO BRAE AR A b 1) 5C 2R BB R AL AT AT BOR AL AL, B 7 245 PR A4 TPt R

LA S2AF I FOLAE R A B AR, LA BOR 8O | T HEE 2 DA AL . SLA AR A
PEA A T 5 T PR A B G TR AR, SLA 5 w8 B W o A A R A iy, 37 20 M HBCR B ARR, Bl v 45
AR Wy A5 TR SLA (R RE RS L b3 1o B PR AT SR BREE Y SR RAEAE Y A K A o
GEURISCE TR ) S HE PR b | BEAE S WARL 7 AN [R] AR 55 T BEIRHRBCRE 1, BT AR R S W 50 4 S 058 2%
TF R B A S R I I R b7 . AW ZE T SRR (BI—B4) FNIEAS (BS—B8) 1X Fl i 7%
T B KM R ) iR IR R R 55, R AR OB AR A I A SLA R T AR BT (3%
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3) M T RERE ICER 43 T 5 AL A OR T 334 o ot JEE I P 200 i T ) A e R K O3 e i
T4 AN K 738 A R P A R B i BEL T 38 O, PR i R K P A, SRR SLA AR 1 B 57 - 1
PR P e 26 7 T L300 3k 20 I A B i 1 B i e I s 45 R 19 A K R 3R A5 DA A 7 LE BT8R
Barb iy rh AR RERE I BEAS I  ARRIBR G , Th AR ISR T R AL T A TR AN [ K S e B AR S b v R
RIS | R R IR EE AT OB AR R ARSI, I IEAT B IR A 20 IC , M S B BE IR A 8OR B e b
HESCRIARTEAN ] 7K S HE 57 B0 AR 58 v A 45 88, o v AR ISR BE A% 05 107 — e /K e R B /K W 18 25 A 5
4.2 SZNA TP AR AR AR R S R R AL AT BRI Y S BB A T

LA K BT 1) 5 B R L B AT ) T AL A B 58 2 1 B FE AR /N RUBE A7 e 25 S b0 | 3R B8 57 I
PEAE S — Pl 58 6 7 (R T A ORI 5 9 R 0 A A5l o o S AR B 08 37 LY, NP K
IR A o B 7% i SR s A ) AR K RN R . B A E R TP A ALY TS S aE A
I A Rubisco & Rubisco IEALBEIEYERI S 2 5 MY 12 fn S B A A BT RE . H1CBERE Y
KA RE LIRS, S SR BT AT KRS B s RIS i R AL BEA A T OGRS e
YEFBARBUANREEAT Y C A AE T, MK S5 S |, BT SWC FEMI%, AK & S m (& 2) , AK S sl g Ay
FITFAAL A AR A SC R B S G R IRE ), IEAT DRI S A2 4 . Janssens S5 AWF5E4E H, L3
SR AR AR A R VR 2 R 200 mg/kg, T35 B 3X A Mk B 2 T4 it 22 M 2 IR A 2000 R B2 11 348 v 34
Jnt# . Roem Fl Berendse HYHFSE 20 | B2 R AR Fh 2 REVE IR 547 10 B0 F B VDA OC , W /N T 14 150
TR Z FOTE . MAEIZ A B 3 AK TR R (94.7844.47) mg/kg < 200 mg/kg, +HET
PJRBELE A 1.07+0.02, R WIA R K SO A5 B A 45 A 45 7 8 I TH iy 1382 32 e R AT R BRI

FE PR S e 1 A 0o A A B 1 i oy RS 10, 55 PR B A AR 3B IE L 1 V8 2 NAEAE BRI AMETE ZS
73T 9365 [0 0T 58, LA KR P /N IR B B R RS A CCA HEIF 45 R 3 W1, TP AN AK FI SWC J2 521
SLA LA \LL LW FI LDW 45 Fr Z5 A R (4 F= 22 PR, DA 52 e v AR ase B R e (0 i R AL AT 98 1 | (A )
A= BT T TR AR BSCREARE R P SR BOAS ] Ak oy SR . BRIZ A1, AK T SWC AL 5 M) rh A2 ISCRER R 201 1 3 42
TR T (K 2)
4.3 KT oK T VAT T AR I RER AR S A

AR IS RER AR B I S T LA B Lk - SEK A HICR R K o B SRAE T 2 1 LA R Y R A
Fifr, PRI B X T Ve i AL AR S R GRS 5 B A AR, BACR Pl Rl AR AR A 45 2R S B AR B
i A TR HE R (AR K L AR B BRI 2 AN IR B2 T, S S5 A T 52 FRBE , 2 B i A
FEEATR BRSNS . Bl AR B X R A I AR SR B R L, AR SCIF SR A A TR R R
BT A Rl AN N K TR P R IR AR SR A SRR Y T e 1R B AT TR TEE L
FaR 3 rh AR s RERY e A ) A 2R, T A T HE— 2B IR
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