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Leaf functional traits and their coupling relationships of woody plants with
different life forms in the northern Dabie Mountains

XIA Jihui', YE Peixia', YANG Hai’, ZHANG Shengquan®, JIN Shanshan', ZHOU Mengli', YAN Dongfeng'

(1. College of Forestry, Henan Agricultural University, Zhengzhou 450000, Henan, China; 2. State-owned Xinxian
Forest Farm, Xinxian 465550, Henan, China)

Abstract: [Objective] This study aim to explore the variation of leaf functional traits among different life
forms of woody plants on the northern edge of the Dabie Mountains, investigate the coupling relationship
between indicators of leaf functional traits, and provide a basis for deciphering the response mechanisms of
plants to climate change. [Method] Leaf functional traits of 30 common woody plants with different life forms
(evergreen, deciduous, arbor, shrub) in Liankangshan National Nature Reserve on the northern edge of the
Dabie Mountains were collected, and eight leaf functional traits including chlorophyll content, dry/fresh ratio,
nitrogen content, phosphorus content, potassium content, nitrogen/phosphorus ratio, leaf area, and specific leaf
area were determined. The leaf functional traits and their correlations of different life forms of woody plants
were analyzed. [Result] There were certain differences in leaf functional traits among different life forms of

woody plants, among which the average chlorophyll content, nitrogen content, phosphorus content, potassium
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content, leaf area, and specific leaf area of evergreen and deciduous trees showed significant differences
(P<<0.05). The average leaf area, nitrogen content, phosphorus content, potassium content, dry/fresh ratio, and
nitrogen/phosphorus ratio of arbor and shrub showed significant differences (P<<0.05). There were certain
correlations between some leaf functional traits, such as positive correlation between leaf nitrogen and
phosphorus content and potassium content (P<<0.05), significant positive correlation between leaf nitrogen
content and phosphorus content (P<<0.05), positive correlation between leaf area and leaf nitrogen, phosphorus,
potassium content (P<<0.05), and positive correlation between specific leaf area and leaf nitrogen, phosphorus,
potassium content (P<<0.05). The principal component analysis results showed that the leaf phosphorus,
nitrogen, and potassium contents were important indicators of leaf functional traits, and the 30 woody plants
could be classified into four functional groups based on the first and second principal components, with the
contribution rates of 55.2% and 12.8% to the variation of plant leaf functional traits respectively. [Conclusion]
There exists a certain pattern of variation in leaf functional trait indicators among different life forms of woody
plants. Among them, leaf phosphorus, nitrogen, and potassium mass fractions are indicative indicators, and they
are significantly positively correlated with leaf area. [Ch, 4 fig. 1 tab. 28 ref.]

Key words: woody plants; leaf functional traits; life form; northern Dabie Mountains
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Table 1  Species of woody plants in the sample plots

)R R4 EER ST izt R4 ER HHE
[ MW Fraxinus chinensis ARl Oleaceae BEFAR  Fre || BAEurya japonica F 5 AR} Pentaphylacaceae HLRHA  Euj
FIIESymplocos paniculata LRI Symplocaceae EMAA syp || B/\fAlangium kurzii J\ffiHEL Cornaceae EHTAR  Alk
$IHz S Litsea coreana var. sinensis  FaF}Lauraceae WK Lis | TEBkCerasus tomentosa Bl Rosaceae FEIHEAR  Cet
KF llex chinensis £ FH B Aquifoliaceae HHIEA e || FHCastanea seguinii 53 Bl Fagaceae TR Cas
RS Rhododendron simsii RS 7ER} Ericaceae TEMEA  Rhs || R Vaccinium bracteatum — HHS{EF Ericaceae WERAR Vab
JENINIER Quercus serrata 7¢3}- Bl Fagaceae TR Qub || F X Cyclobalanopsis glauca 53} #tFagaceae AR Cyg
W Liquidambar formosana FEWF}Altingiaceae WIHTEAR  Lif || #HARSchoepfia chinensis ¥ K AKFISchoepfiaceae  #HIMTFAR  See
1 Pittosporum tobira TR} Pittosporaceae WEIA  Pit || WLSymplocos sumuntia 1AL Symplocaceae WHRAAK Sys
A ¥R Albizia julibrissin I FlFabaceae EHIEAR Al || WL#ALindera glauca F R Lauraceae TR Lig
FW Platycarya strobilacea iHBkFLuglandaceae IR Pls || A¥RLithocarpus glaber 723} FlFagaceae WHIAR Litg
Wi K Pistacia chinensis WP Anacardiaceae VTR Pic || TLfiRAcer pictum Jo# T#lSapindaceae EMIA Acp
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WA Loropetalum chinense SR Hamamelidaceae  5MIEAR  Loc | BFEHIStyrax japonicus % B P Styracaceae EIHTEAR - stj
B 1L F Diospyros lotus Fili%} Ebenaceae EMFA  Dil || BdMallotus japonicuss KA Euphorbiaceae EMTEAR Maj
WA Picrasma quassioides ARl Simaroubaceae MR Piq || BF#SHREuscaphis japonica A TiiliF} Staphyleaceae MK Eyj
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Figure | Comparison of differences in leaf functional traits between evergreen and deciduous tree species

H P 2 00, TR AR R SR Rl SPAD 5 it i BRUC i 5 22 52 . TR AR Fh % i v B L R
Bl BB 2 ) R T HEARR RN (P<<0.05). MUk, FEAK Rl Lo AU LA 2 9 B3R
FIRAMF (P<0.05), FIREEFRFH . TeAWF ALK TBME . 8. 8RESE, DB/
TEEH S AW . ULBA TR AR R T HE AR TP 25 5 MIABE PR UL, B SR OEUR, 76 SRR
M 3E P AL F A RS . SR, HEARMFI 5 BB T L S AR L, RIIEAW R A BRI
BT EREEREASERES, S EZ ALY .
3.2 AREFRARREY I IhEE IR B X

HIED 3 mIAT: IR, B A S T A B B R IR A G (P<<0.05) , i AEBE LS AL B
BT RO R B E UG (P<<0.05). X REAMF AL, 8. BT E MY A K E T A YHEER-. 5
Sb, I SPAD 5B 5 5 IEAR G (P<<0.05) , TS5 . BT 05y 2 AR ¢ (P<<0.05) 5 i
RS e B A A S AL B AR BUR IE ARG (P<<0.05), TMi4rAl5rt SPAD, Ffrl . AB L
A (P<0.05), FHARIY)IE L3 ot 4 5 S Aot AR p =, Be AR, e T T
AL B, BT RMIIECE.



5 41 B X ) RS . RN INALGA R L TG BURA Y i D RE PR SO & 5 & 5

0.03 - a a 0.6 - =15 a 30
( T 05 2 2 T b b b
w 0. :
n 002 F | L J & 04 | b +§10— J [ 220 L ] B
= = 03 b { i &
17 S N J &
0.01 Foo2t ?ﬂgt 5 = 10 L
=
= ol =
0 0 = 0 0
T4 a Tlsp o 15 ¢ ~ 120 .
ol : b a y 200 R 2 [
L “ a g
g _I_§1.0- b Eqof [ 2o 4 osof |
Tt z } 2 Sl |l |
i i L L 40 L
L\% L ;:1 0.5 T s E 28
[ = ﬁ B
_‘,_ Ju
= 0 = 0 0 0
TR HEA TeA HEA TR HEA TEAR HEAR
A gAY ARV ARV AR

ARG P B R R AN R A G B 2 0] 22 7 B % (P<<0.05).
B2 IRARAAY L B AR T i RR R £ 5T LA
Figure 2 Comparison of differences in leaf functional traits between tree and shrub species
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Figure 3 Correlations among leaf functional traits of woody plants with Figure 4 Principal component analysis (PCA) of leaf functional traits

different life forms in different life forms of woody plants
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