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Variation of Leaf Functional Traits of Two Life Forms of Woody Plants

ZHOU Huiping, JIANG Jinjin, HUANG Yanli, ZHUANG Jingjing

(School of Civil Engineering and Architecture, Xinxiang University, Xinxiang Henan 453000, China)

Abstract: Leaf traits and their variation characteristics were investigated to reveal the adaptation strategies of two life forms
woody plants. Eight leaf traits were measured and analyzed on 16 species of arbors and shrubs. The 8 leaf traits include
leaf area (LLA), leaf thickness (L.T), leaf dry matter content (LDMC), specific leaf area (SLA), fresh leaf weight (FW), dry leaf
weight (DW) and chlorophyll content (Chl), leaf moisture content (LWC) .The 16 species of arbors and shrubs were Robinia
pseudoacacia, Acer elegantulum, Populus X Canadensis, Populus canadensis, Platanus orientalis, Fraxinus chinensis,
Magnolia denudata, Ginkgo biloba, Koelreuteria paniculata, Cerasus serrulata, Cercis chinensis, Prunus cerasifera, Malus

Halliana, Malus micromalus, Amygdalus triloba, and Syzygium aromaticum. The result showed that the variation of leaf
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characters was different. The FW (90.13%), DW (86.36%) and LA (95.13%) of the arbor species were strong variation, the
LDMC (18.79%) and LWC (12.81%) were weak variation. The SLA (54.03%), FW (60.17%) and LA (62.17%) of shrub

species were strong variation, and LWC (14.60%) was weak variation. There was close relationship among leaf functional
traits. The LA of arbor species was significant positively correlated with FW and DW (p<0.01), and positively correlated
with LSA (p<0.05). The LA of shrub species was significant positively correlated with FW, DW, SLA and LWC (p<0.01),
and significant negatively correlated with LDMC (p<0.01). Principal component analysis revealed that FW, DW and Chl
were the top three factors that accounted for the adaptability of woody plants. Overall, the stability of most leaf functional
traits of arbor species and the correlation between traits are weaker compared to shrub species. Arbor species make more
adjustments to adapt to the ecological environment than shrub species.

Key words: life form; woody plant; leaf functional traits; variation

T4 A 3 B 5 P T PR BRI R, AR IR AN RO X 23 i AR 26 B, — R mT LA TR R EAR
SRS RE N Py AR S S I AR E AR A A A TG A R A AR TR B B,
THREMERFE 70 e 7R i AEL IS T A0 S BRIE 8 338 107 SR, 3 LI Ty e P IR BRI 5 3 1 A AR
Wit PREE A AT o R TR L LRI AR A B a2 2 B SR AR s A AR ROIR
DU DGR B AER RIS X 2 J M 728 Ak S AH DG AT B T 1 il AL ) 325 7 BRI 1) A A7 SR S BT 4 %
A R 3 Y BE T

UTAFSK , AE ) D REMEIROZ N A2 A AP T — e B BE T T BRI AR A
T REMEAR A7 SR AED s A7 27 ) S AR v Dy REM IR A Aol 1 Ao 8] 22 S EA T A SR it g A
X PO R W 40T Rl T AR I D R AR 8 43 B 6 B EL 1T A (specifiic leaf area, SLA)S I 9) i & &
(leaf dry matter content, LDWC)Z [B] M B 35 A G R o X BB 5% 8 2200 8 X AR BRAMEEVE L 3 Sk
PAF DXL A Y it D RE IR AT BIFFE o XT3l i el AR 40 - Dy RE MR A F 5 A7 i e, o
P i T K 6 H 4 B = | B IR ) R RS Y B M R g A — ARG AR A )
RO, BIF 38 T el R A RS 2 P A o A 25 S A 3 1 PR B R L A BT RE ST TR R 5 AR M A AR
T B LAY o 2 LG AR A2 107 SR W I X SR T PR I58 %, T Sy B i ) AR TR R I B Y A o
TS A SRR LS % |

1 MR5FEx

1.1 BFRERER

LB & i N2 Pl ] g I DR TT i R o B 25 AR S5 AR B Y DX CR BIF 5 1 1, 3 g AR A P
AN —2 B o AT ILa(35718 ' 13.71"N, 113755 15.05"E),  #i#eIb g R, 4k 2§l |96 i
PR R 3, I 0 AT L Ly b R g <l 3 S Sy BT B 1, P AT e U T R
78%. J& Wl KBl WAk, DU 20 B, AR P2 U 14 °CL AFF- B[ T 656.3 mm, - HIAG IR, Stk
FE o AT AR AR 12.6 7 hm?, FRARE 3556 22.3% , FE R GRALTRA HE AR A IS K% (Populusx
canadensis) JI#(Robinia pseudoacacia) & A5 (Populus tomentosa) . 258 (Koelreuteria paniculata) K M- #
(Amygdalus triloba). T ¥ (Syzygium aromaticum) &M ZE(Prunus ceraifera)
1.2 #RERE

2023 4F- 8 J A, AW ST X A e A el Ak o Al rb A0 3R A v B R 2R LB P L 22 (Mag-
nolia denudata). F.AAM(Acer elegantulum)\ﬁﬁﬂ‘[‘jf@ VT CEMZEEE 16 R YN (FE 1) R FE X 4, Bk A
PRI ST 104 LA B o B N8 it B 38 SBOIAS S AT 1) S ke 5 e , 70 T T it ML 36 SBORFL R T BT ) S
a4, AR RR BT IBCIC Jo B TC B E HOR/ ALY B B 6 R, 2530 B O IR IE 0 25 AR LA S =
WHEFT AR SCFR AR AE
1.3 MIpgetEikilE

FBE AR T ek A, FRE Af E A 0.001 A9 B 1~ K SF-10 i: 1H-f 7 (fresh leaf weight, FW); {di FH
T AR AL (LI-COR LI-3000C)I 153 i i F(leaf area, LA), 7£ 105 ‘C4AF T 7% 30 min, 75 ‘CFHET
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Table 1 Basic information of two life forms of woody plants

TEY) 44 Species Bl Family HE TG A Life form 5% Leaf texture
HIBE Robinia pseudoacacia B} Leguminosae F*AK Arbor 4L )5 Paper
TN Acer elegantulum AR Aceraceae F*AK Arbor E9pi Paper
iy~ Populus X canadensis 1WIE Salicaceae F*AK Arbor 9Dy Paper
EEAY Populus tomentosa MR Salicaceae F+ AR Arbor 951y Paper
¥E:H Platanus orientalis B AP} Platanus Tt A Arbor 4K Paper
8 Fraxinus chinensis KEE} Oleaceae TR Arbor YK Paper
T 2% Magnolia denudata K228l Magnoliaceae T A Arbor YL Paper
AR Ginkgo biloba AR} Ginkgoaceae T+ A Arbor 4L )5 Paper
I8 Koelreuteria paniculata Te TR} Sapindaceae e A Arbor 455 Paper
H 25882 Cerasus serrulata R} Rosaceae F*AK Arbor 9oy Paper
2830 Cercis chinensis Bl Rosaceae MK Shrub 9510 Paper
28 Prunus cerasifera PR} Rosaceae HER Shrub 455 Paper
2210 5 Malus Halliana PRl Rosaceae H#EK Shrub ELpil Paper
VI % Malus micromalus R Rosaceae HEA Shrub 4L Paper
-4 Amygdalus triloba FARL Rosaceae HEK Shrub 4LJ5 Paper
T Syzygium aromaticum KBEl Oleaceae HEK Shrub F9piy Paper

24 h ZEE, 1S T 5 (dry leaf weight, DW).  FHlEAR -~ R & 54> E i Fr g9 v, BOF-Y4E, By
I JEE 1 (leaf thickness, LT). #R4E LT A THEA DR

Fe it i A (specific leaf area, SLA)cm?- g™ )=LA/DW

%) i & 15 (leaf dry matter content, LDMC) (g-g " )=DW/FW

M5 7K & (leaf moisture content, LWC) (%)=(FW-DW)/FWx100

BRI AR AT A M R 2 R AR IBORE , 1 1] 22 T RE W A7 [ (PerkinElmer EnSpire)il] & -
SRR PRI S HITE 665 nm 1 649 nm T AL E A s T Ay, TEARHE LT 202015 31 02 2 855 B (chloro-
phyll, Chl).

M2 a IR E(C) (mg-L7)=13.70446~5.76A

M2 K b AU E(C,) (mg- L7')=25.8044,~7.60A

MR B E(C,) (mg L™)=C +C,=6.10A,,+20.044,,,

- o Co X PGB B x RiRE 1 4L

M2k 2 E i (Chl)mg- g )= TREE
1.4 HIESWAE

H ATl A A AELA) I )RR R 118 2% 5030 BT S48, RS AR A R AN [m) A= 0% B A7 0288, 55
BT[] — PR 5 T PR D A= 16 B A R A HE ) 25 A i DD REPEIR A9 L8 . 1 FH Microsoft Excel #R4 Xt %5 45 12
TTSLT RIS ; f FH IBM SPSS Statistics 26 84, #E47REZE T S REMEIR 32 5043538 , LA Pearson AH G4y
BT 43 BT A 4 D e AR TB) R AR DG 5 5 22 43 B Ay AN [] A= 5 AL T3 A G A 40 - ) R MR 1) 728 S S i 5 il
JH SPSS R4 1 52 BN [w] £ 3% BUAE M) 1) 73 A R AIE

2 HEREHM

2.1 MIhEEERTERFUED

Xof R o A 35 TR S A ) Ty e R B S A A v A 2 AR AR B DL RS S 3R B (coefficient of
variation, CV)J3MT 0T %01(5% 2), Fr A B i) - 5.(90.13%) . 1T T (86.36.% ) Fll - 1Hi FR(95.13% ) 5 7 715
(CV=50% I, J& 50 A8 S18)) 5 I JEL E (36.97% ) M- 4 25 5 15k (42.85% ) il L I T FR(34.91%) & T+ 2578 5
(209%<CV<50% I} , i Hh 45728 5 )5 1) I 3% 1t (18.79% ) M 5 7K 38(12.81%) )& T 55 728 5:(CV<20% I
JBF I F). TR MR A8 5 RO 22 80K, B - 5 ik R T RS2 B R R R,
T 40 S5 e R K SRR AR AR E
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Table 2 Variability of leaf functional traits of two life forms of woody plants

HhR FHIE Bt 22 e/ IME e KAE 5 ZAE %
Index Mean SD Min. Max. CV
M FW 1.56 1.40 0.39 4.55 90.13
-+ DW 0.59 0.51 0.12 1.84 86.36
R LT 0.35 0.13 0.01 0.61 36.97
AR A LA 73.81 70.22 20.06 270.51 95.13
Arbor M2 K 4 Chl 0.60 0.20 0.20 1.21 42.85
4 5 & i LDMC 0.39 0.07 0.26 0.57 18.79
e A SLA 135.66 4737 50.00 229.61 34.91
KR LWC 0.60 0.07 0.43 0.74 12.81
M FW 0.79 0.47 0.43 1.77 60.17
& DW 0.26 0.12 0.17 0.56 47.54
R LT 0.45 0.18 0.28 0.79 41.68
HEA A LA 47.25 29.37 20.67 93.17 62.17
Shrub 2R R 4 Chl 0.60 0.20 0.30 1.00 33.84
45 & i LDMC 0.36 0.09 0.20 0.46 24.93
e A SLA 179.23 96.85 97.71 393.11 54.03
&K LWC 0.63 0.09 0.54 0.80 14.60

A Fh () L - 1T FR(54.03%) I B(60. 17 %) FH TR AR (62.17%))@ T5m A8 5 5 -+ 5(47.54%)
JELJE (41.68%) M43 25 £ 5 (33.84%) I I T it &5 5(24.93%) )@ T-h 4578 55 s i 5 K #R(14.60%) )& T-55
AR o UEHHTE AR ) Lt AR | e 6 S R TR A2 AR S M A, I K 3R DR X A
2.2 FFRAETEEVE Y I T BE bk B 4 PR AT

L W A AN ] A 3% TR AAS A 40 D BB P PR 20 A R AE (11 1), 388 3 % v 57 50 %) B mT 2R, T A iy - £
H T A R S THER R A SR R A W R TR .l R A Y L
VST 137 <y o 3 O Ly e ER 1 T A0S RO Y NIT(17 7 N T 2 3 - N A 112 T =0 R 17 N
FR AR ()1 S aT i, TR oR iy i i S TR SR R B S AR TR AROR B A, T E R Y
I JE AR T IR AR BT 431
2.3 MIfgEMERIE RS T

FH 2% 3 FTHT, IR AR ol 1) it JE B A P 5 7K 3R dnd 28 1E A DG (p<0.011), R T4 3 % ik f 3 1EAH G (p
<0.05); it T AR 5 it dif o R R SR A I 3 TR DG OC R (p<0.01), 5 B T AR A I 2 IE A G OC R (p<
0.05); Ly T AR 5 T B 5 i 5 W 2 SRR DG OC 2R (p<0.05), 5 438 3 i 5t 1 35 IE AR DG G &R (p<0.05)
Wy JoT i 5 S KR 2 (] S 3 A DGO &R (p<0.01),

TEACRS Fofr ) it JE2 32 5 b2 2R 5 A I 3 TE R G (p<0.01) T AR5 i o I L AR
K ZEHR S 2 TEAH R (p<0.01), F T4 5T 7 i A 0 3 AR DG OC R (p<0.01), -6 81 55 i
HFII 5 7K 3 A 3 IE A DEOC R (p<0.01), 5 T4 it & it S I 3 A G OC R (p<0.01) . L TR
S 5 B A OO R (p<0.01), 5 M S 7K R B 3E IEAH I R (p<0.01), M55
Tt 5 K R B I 2 R D E R (p<0.01),

24 MIfEEMERER S DT

W AT T, FE A 1,2, 3 4 R T 8 R Tl RE MR B 22 1 38.5% . 30.2% FNI
16.1%, it 84.8%. PRV LA #T Jsits 8 ASnH-Thfig itk 84.8% My 22748 550 o3 1 v i 6 5 119 28 oy
I R M EAE A 2 TP A B A f K 5 ) 3 Bk e B R S R 2R = (E] 2),

3 Wi EER

- fif T 32 G I B S KR A O, SRR T AR PR (23 R | R RS ) T AL RO B AR 2
Fft DR A2 o 3 ik LA D) MR AR S 2R B P R, T AR b MIRE AR Ao 14 ot i i A 5 T
AR Tl AR Xk T 9 A RS o T 55 I i e ) 2 A 30 R SR, R R R e/ IMIEL B 1019 DAL, R WA [ A 36 28
FEARAAE AL AE_EA AR, XA RN IRBE 115 0 22 S AR K . e i AR PR A i S g
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Figure 1 Distribution characteristics of leaf functional traits on two life forms of woody plants
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Table 3 Pearson correlation between leaf functional traits of two life forms of woody plants

eIt R npffE rE MR MR EgES R SKER g REE
Index LT FW DW SLA LA LDMC LWC Chl
MR LT 1
-fef FFW 0.065 1
&= DW -0.222 0.951%% 1
A e miFLSLA 0402  -0.112 -0.274 1
Arbor M-HEFILA 0.340 0.823%*  0.691**  (0.373* 1
Y& ELDMC 0437 -0.271 -0.013 -0.271*%  -0.245 1
4k LWC 0.738%*  0.245 0.021 0.272 0.245 ~0.987%x 1
2K S it Chl 0.187 -0214  -0.293 0.391%* 0.013 0.132 -0.131 1
MR LT 1
e 5 FW -0.539% 1
"+ EDW -0.418%  0.893%* ]
WA e rFLSLA -0.259 0.426 -0.037 1
Shrub M LA 0.486*  0.936%*  0.672%%  0.711%* 1
Tl E LDMC  0.480%  —0.692%* —0.283 —0.914%*  —0.872%* 1
& KRLWC -0.481%  0.695%*  0.294 0.901%%  0.866%* —0.994: 1
2R E S it Chl 0.721%% —0.445 -0.393 -0.085 -0.343 -0.303 -0.304 1

i RRTE 0.05 /KT BB 3 5+ RTE 0.01 AKF LB 3%

Note: * indicates significant at the 0.05 level; ** indicates significant at the 0.01 level.
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Figure 2 Principal component analysis of leaf functional traits
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