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T AW D REM IR BE S WAL X AN [R) BRI A ) 7 B IO SR, LA A A M T P BRI 1 Rk By ARG 1 5EAS (Eurya
emarginata) AWFFEXFG AT E AL 16 WU DHREMOIR K2 14 TRE K T, J0 07 7 RS R 70 A% i D REEAR Iy s, 45 2R3k
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A3 1O 5 (2) S [T B 14 - S PR R B ] 22 53 B 3 (P<0.05) 5 (3) il it RGN 30 IS RN WIS I 5 AR 25 5%
— 2 R —2 5 R 1 B SRR B AT R 5 5 (4) TUR TR B B9 i S REMEIR 2 B2 AR A JEE | e 4x i 108
A R RSB B RS R DR T SR WFTEAE SRR I AS i A D REEAR T aE i — s p MR AR S AR AL DL
BRI PR 1 1] AR A PR R AR SR A A A M 7 98 59 2 2 PR I5E P 45 SR AT B T BRARR IR A X AR [ 1 5 A 35 A4 W) B R A1 %
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Response and adaptation of leaf functional traits of Eurya emarginata to

environmental factors
HE Yaqin, SHI Xiaojie, CHEN Guojie, LAI Minying, ZENG Jiyi, WEI Kai, DENG Chuanyuan "
College of Landscape Architecture, Fujian Agriculture and Foresty University, Fuzhou 350002, China

Abstract: Leaf functional traits can reflect the response and adaptation strategies of plants to different environments. Taking
Eurya Emarginata from Haitan Island, Dalian Island and Dahuai Island in Fuzhou City, Fujian Province as the research
object, the influence of environmental factors on leaf functional traits of Eurya Emarginata were analyzed by measuring 16
leaf functional traits and 14 environmental factors. The results showed that; (1) the coefficient of variation of functional
traits in Eurya Emarginata leaves ranged from 2.26% to 25.78%. Among them, the variation degree of leaf volume was the
largest (25.78% ), and the variation degree of leaf water content was the smallest (2.26% ). There were significant
differences in most of the leaf functional traits from different islands ( P<0.05), which indicated that functional traits in
Eurya Emarginata leaves were rich in diversity and showed strong adaptability to the alienated environment; (2) There
were significant differences in the soil factors of different islands ( P<0.05); (3) By systematic clustering, 30 Eurya
Emarginata samples could be clustered into two groups, Haitan Island and Dalian Island were one group, while Dahuai
Island was one group. The result was similar to the island type and geographical distribution; (4) The redundancy analysis
showed that the functional traits in Eurya Emarginata leaves were mainly affected by crown density, soil total potassium,
soil available phosphorus, altitude, soil available potassium and alkaline hydrolyzable nitrogen. The Eurya Emarginata
adapted to harsh environments by variation and combination of traits, as well as the interaction with environmental factors.

The results, which facilitated a better understanding of the adaptations of Eurya Emarginata to the different islands and the
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ecological strategies in the islands, played a vital role in the nutrient utilization strategies of Eurya Emarginata and revealed

the response mechanism of plants to the environmental changes.

Key Words: FEurya emarginata; leaf functional traits; ecological strategy; environmental factors; redundancy analysis
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K AR AN A T S 1 T AR R, IR 2 e B 2 IR R R A
RUPER (e T AR PSR i T B i A ) | SR AR A K R RO s T S S A 05 A A Y 2
SR AR, A AR T R T IR A RS A A R T R MR O IR R RO R AR | &
HEFR 43522 AL IR R T (AR DG HERF 7 7 o T A ST 26 1 R A FE AR T 78 2 016 RO B3 0 1) T 3 U
ARIBURMS | 755 G RIS v B A7 SRS ey B US4 RO ms T 7L S BE R DR~y SR 7 i) B 00 VR AR S5 O IX - 11
ARAG 2 IRl M TRLE K DG B AR A 7)™ A PRI, 3 B PR 19 2 [ S o o, S e A ) B9 2R OR B R
TP REMEIR A AR A R AR . R, BO ) TR A - T RE MR 5 PR 88 I 7 19 G R A7 1 T o 4 2
SRR ALY IO T PRI 728 1 4 385 17 SRE s K 7 FE M T 9 D e

T35 o TR BRSO ST B AR S R G M LU N R A S ARG, FUEE BRI RS 1 . PR R
ESRRA IR AIRT |, M SRR TR RE M B PR B R A, R AT T A I e R
ik, S I R AR A S5 AL D RE RS PR A8 DX, i R S AR 1 R R R R AP, SR B DA
AAHY R B NI S R MR AA E 2 A A D RE IR AR T Py S R 5 (V6 R B T
VL ) N IR B B AR A D RE MR 5 FRBE A 7 A A A RIS 20, sk TSRS TR 4 AR
(71765 B BEAE Vi AL D BE PR BR S IR 7 O 10, 45 SRR Y a0 S U A = 0 A 7 L3 pH (H VA =Y
PO IR A B EE M B (SLA) (MBS (LPC) ZER S AR S A MRRA 5 s BR Jm IR ) £ 2
A e TR HUK 7 i BORE TR IR, YA B 125 4 2V E i+ W) 5% 1 (LDMC) (B 75 6 (1LCC) 4
FE(LNC) FPRRA S . A HLBON 2 U S Vi K AR A D) RE AR B8 T 2 SR, 3957 1394 38 2 5 i
AR RE IR T E IR R I MR AR ) A (00 B - Ty AR MR 5 BT DAL 1 AR e A B
i, R By 4 FOESEI DI REMEIR BB B MR L SR IR SR I s 2 b
JISd | O T 155 A ) SRR R o O S I I RE PSR 55 PR X 7 O R G A WIF ST (B S B R Py 1 ) — DI 3
Fofr i WA ] S A A 35 - D RE VIR A9 8 Bl B BIFSE

A% (Eurya emarginata) , \LZKFH( Theaceae ) 18 ( Eurya) § ARHEA . 78 H 52 o7 1 (8] Wi 50 A3 T #TT
RN 5 15 A AR R T it S 1, ELREIE UL IEEAS S (L 3 mh B BB R v ol T AR BRI A R, S T I AR
VR R AT IS . AR ST A B, AL BEVE W0 = 5 BE R 2 REE SRR SAAH DG 2R DO B 4
FPEEAS B bk R P2 AR S PR N A SC PR SR W], B 9P 2 bk 5 pH (B AT A dh it 1
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ST I Ml A AR A AR, SR TP A0 X, M FE A B T 25°15'—25°45'N,119°32'—120°10'E,, i
DLEE 55 0 126 AN B W5 FIHE T A A BEALAL, 1 R 461K 408 km, Bl HB TR R 324.12 km?, 3% [H 56 K
By o ISR X T 08 1) g SRR IR PR KUAUE . AR RN 19.6 °C AR HBE/K & 900—2100 mm , 4E¥ H
18 1700—1980 h, 4F-¥ X8 9.0 m/s, —4FH1 125 d DL ERRKKRS (7 HLA L) BRE N2 5 WEm, 15
KR Z RRIS+ bt FELIHE, IR A AR L BRI A A TR K SR i
85y TRV S50 55 AH X 45 IR 58 p 340 — s T ARV L () 20 AT, BRI E , AR SCLA R 2 5 IRRER B R 3 ANl i
VAR A T | L rh K 2 5 R 5 S A s B ) KPR A 2545 P A RV & | 25 T S W D3R 1,

®1 EE3INEBERHR

Table 1 Basic situation of three islands in Pingtan

o - R /:1;»‘EI /:b ““E /:1;\‘5\?{ ~X\:F|tk
wasm B gk mE WG B i
Island name Area/km?  Perimeter/km  Elevation/m  Geographic location Mean annual - Mean annual - Mean annual felative
) temperature/C precipitation/mm  illumination/h humidity/ %
119°39'—119°44'E
% . . . ' . )

KRG 9.96 20.35 238.5 55938 25°40'N 19.1 1100 1840.3 75

e 119°40'—119°52'E |

HHE 267.13 204.5 434.6 19.6 1180 1919.7 83

25°23'—25°40'N
119°70'E—119°71'E |

PN 0.037 0.97 433 05550 13'—25°54 36" 19.8 1196.2 1869.5 81

2 MREFE

21 FEMRE

2020 4F 7 H—9 HRHIFRUERE Ty B0 R 8y (HIE L) TR R (Rl RIS HEYIRETE b i iAg v ik
R4 LBEE 30 M, 0SB T YR EG B AR ( Elevation , E) 3R M) Sdgef, SR RS G
S 52 AR A ( Crown density ,CD) , 45 5 FFREE R FHEN L& 2.,

2.2 TEARFESCREE S DIREHRI &

TAEEAFE T IO A B bt o BRI 5 R AR R T AL R AR B Y AL IO R A B BR T
P10 Fr s To 1L SE AR RETT % 58 (BT AR ) B ABRICEF 09 A BH48 47 S0 g s b B, AR
IR 30 AR R HEAS I FEAR & 50 F, Holh RERE A HREA 12 £y R 8 9 1y, KRR 9 £y . R JUAG
B 0.001 g ML FRP-FRat it S R T 5 9C B RGP TR 12 h S TR T K 43, B e i
et E S SRAREE R 0.01 mm HLFIlERR R RGN &S (Leaf thickness, LT) , BUH J i i ik sz L b R
AN ERYFEE, #id CanoScan LiDE 300 FH## A F, 12 F Image J AT MK (Leaf length, LL) (I
P& (Leaf width, LW) M IEZF5%4 ( Leaf index,LI) I &4 ( Leaf perimeter, LP) I [ ( Leaf area, LA)S ~48%5,
Wt T 85 CHLAEMLT AT 48 h JEFRaE T E , MHoRE R A A S R R BT R 2T E
ErCR BB P IR E . T AHSESCIR R M RAR R T T S A A B2 UL 3,
2.3 DHERMESERARIE

SR LS 28 SRR VA AT HERAE BRI S A 25 om TR 1580 5 8 R A28 A g5 19 B 3485 71 [l
LI AT IR DAL - A AE AR AR AR i I R AR AR 1 Oy i 3 pH {H (pH
value ,pH) A L5 ( Soil organic matter, SOM) | 4% 7% 1= ( Total nitrogen, T-N) . 4% % 1 ( Total phosphorus, T-
P) .28 &% & (Total potassium, T-K) . #i% fi# % ( Alkaline hydrolyzable nitrogen, A-N) . A 3% B ( Available
phosphorus , A-P) A4 ( Available potassium, A-K) 7K P4 &L &1 ( Total content of water-soluble salt,S)9 i

BRI T 3 RE I E
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Table 3 Formula and ecological meaning of leaf functional traits

N INE RN NI HERFE X
Leaf functional trait Formula and unit Ecological meaning

e
PR LI em)= I (em). /156 em) FEWHEBIE F A KR B KA

n

ST IE(SLA) SLA (e /kg) = FHEB e /0 T (k) SRBRHAMD SOV RO 1, S5 OB A 3
Specific leaf area
T (LDMC) LDMC (g/kg) = MHF IR () /06T (k) SWOHHIARIE B ) BB 091 SR
Leaf dry matter content
:}E”';ﬁ o SLW (g/cm?)= I () BB (en?)  JRWHEHD AT R B ORI R S
MARBL(LY)

Leaf volume
M-LAZUEE (LD)
Leaf tissue density
M5 K (LWC)

Leaf water content
AART K435 i (RWD)
Relative water deficit
B B (LCC)
Leaf carbon content
M4 & (LNC)

Leaf nitrogen content
M i (LPC)

Leaf phosphorus content

LV( cm? )= T cm? ) X JEEE (em)

LD( kg/cm3 )= ( kg)/ﬁ'ﬁgg{( em®)

LWC (%)= (MWHE{E (g) -MTH(g)) /M
#H (g) x100%

RWD( %)= (M FE (g) - EEE(g))/
(AR (g) M (g) ) x100%

LCC(g/kg) =M &M (g) /M T H (kg)
LNC(g/kg) =R 2% (g) /M T (kg)

LPC(g/kg)= MR 2@ (g) /M T H (kg)

S AE) Xk G IR BRI K 53 B DRAT

S AE K R B B A AR SR e g

S A K 53 R

S AR 7K R ke S 5 K O RE

Set A AU AR | S AR ) A K B A BT
Rt

Lot MR R A7 20 REAF AT OGSO WA ) A 1 K
A P

FOuE AR K, RYTEIRIGE ) AE KA E )
A BEHLE] 4

2.4 BRI rHY

K H Excel 2019 SPSS 25.0 #l Canoco 5.0 #{FIEATHR AL BEANGE T, Horr >Rk FI A2 52 R 2 ( Coefficient of
variation , CV) FlI L[R2 J5 221 (One—way analysis of variance , ANOVA) X 3 N 5 [A] AL 45 MR A L 35 K+
T 25 B EMET, IR R/ .35 22 57705 (Least significant difference , LSD) FL A [R) 55041 4H 7] ) 2 5+ (3]
FIHITCAY 53 M1 ( Redundancy analysis, RDA) 43 BT 3835 K7 X AS D RE IR 1 5200

3 ZBRE5S

3.1 ARIFES N T 22 Sk

RIEAS T RBOR WSS R LI (FK 4) , BHEHFK38058 CV AT 21.61%—54.16% ., FLPH R Ty 2250 M ]
(R 4) ,AN[FEE ) - e FF8FRME], pH .S .SOM | T-N | T-K | A-N | A-P  A-K FEFEMR 25 10 2% 540 (P<0.01) , T-
P FEAE B E N2 5 (P<0.05) , Hirp S SOM \T-N [ T-P A-N 4 PL R %5k 5 i, AHFIZ 5 A%, T-K (A-P (A-K
PLRPRIG fe s , W3R B el pH DARPRIG sy, AR 2R 5 fe fi
3.2 AN IER DI RE IR 1 2 S

MRIEAS S R BT R R BL(R 5)  IER MBI EEIR ¢V A F 2.26%—25.78% , LAMAF (Leaf volume,
LV) 28 e FE e o, A8 SRR BE e/ NI 2 I % 7K B (Leaf water content, LWC) . BRI 220k (R 5) ,
AR S AL B D RE R FE AR 8] 22 57 85K, FU I 5 ( Specific leaf weight, SLW) AHX} 7K 4375 Bl ( Relative water
deficit, RWD) \LL LW LI .LP LA SLA LV fl LPC f##F & i 35 i) 22 5% ( P<0.01) , i 21 2% B ( Leaf tissue
density, 1D) \LNC {715 . 35 (22 5P (P<0.05 ) , BLRH X SE Y48 M- T e MR e R IR 0] ZREVE & 7SI
A S BAABAF B RS J7, i LL LW LT LP \LA LV 2 LAR PRI, fes , DURFIR B AR, SLW DL
B, KGR BAR, RWD LI B e, ARG AL, SLA \LPC \LNC DA Zh 8 e, KRS &K, LD LA
TR By e, R medh . ANR)TEE B 42 LI LLDMC \LWC Fl LCC 25 A3
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x4 TRBRIBEETER

Table 4 Difference of soil factors form different islands

iT factors REE W51 PN CV/%
pH {1 pH value 4.82+0.33b 4.88+0.23b 6.361.66a 21.61
IR ER B Total content of water-soluble salt/ ( g/kg) 0.80+0.28a 0.39+0.21b 0.77+0.45a 54.16
FHEATHLUF Soil organic matter/ ( g/kg) 49.37+8.34a 26.56+8.20b 34.66+13.29b 36.28
4% Total nitrogen/% 0.25+0.06a 0.1320.04b 0.22+0.08a 38.65
41 Total phosphorus/% 0.04+0.01a 0.02+0.00c 0.030.01b 33.91
424 Total potassium/% 1.660.28b 1.10£0.16¢ 2.83+0.13a 39.37
A Alkaline hydrolyzable nitrogen/ ( mg/kg) 210.06+38.41a 129.20+34.18b 158.24+47.39h 30.66
HH Available phosphorus/ ( mg/kg) 7.12+2.44a 2.87+0.56b 8.34+2.80a 50.20
ALH Available potassium/ ( mg/kg) 157.83+29.28a 97.44245.16b 161.44+50.47a 34.98

[RIFNAS R Rk R 25 5 38 (P<0.05) |, M Rl SE8F 7R 22 B i35 ( P>0.05)

®5 FREBHEAMHINGEERES

Table 5 Difference of leaf functional traits of Eurya emarginata form different islands

Iuj;? firii;{ial trait Rk inty KAty Cv/%
K Leaf length/cm 2.90+0.35a 2.5120.17b 3.0520.11a 11.67
HFE Leaf width/cm 1.26+0.15a 1.07£0.07b 1.28+0.03a 11.58
HIEAE %L Leaf index 2.34+0.15a 2.37+0.15a 2.43+0.09a 5.47
R Leaf thickness/cm 0.45+0.03b 0.43+0.03b 0.54+0.03a 12.81
M JEHK Leaf perimeter/cm 7.02+0.77a 6.04+0.38b 7.19+0.17a 10.63
TR Leaf area/cm? 3.02+0.65a 2.23+0.27b 3.12+0.14a 20.62
HeIF T Specific leaf area/ ( em?®/kg) 6.96+1.88a 5.96+0.47h 5.22+0.46b 23.14
T & & Leaf dry matter content/ (g/kg) 370.97+20.44a 367.54+6.46a 372.48+9.05a 3.77
H T Specific leaf weight/ ( g/cm?) 152.18+34.26b 168.67+12.57h 205.24+16.95a 18.68
AR Leaf volume/cm? 1.34+0.29h 0.96+0.16¢ 1.65+0.09a 25.78
204U Leaf tissue density/ (kg/cm®) 0.34+0.08b 0.39+0.01a 0.37+0.03a 13.59
M F 2 7K 3t Leaf water content/ % 62.90+2.04a 63.2420.65a 63.1121.02a 2.26
AHXT 7K 4375 5 Relative water deficit/ % 33.88+5.75b 40.34+3.94a 32.27+3.03b 15.73
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Fig.3 Redundancy analysis (RDA) ordination of leaf functional traits of Eurya emarginata and environmental factors
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