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Abstract: In the photosynthesis model, the photosynthetic capacity of plants is typically characterized by the maximum

carbon assimilation rate (A__ ), apparent quantum yield ( AQY ), maximum carboxylation rate (V__ ), and maximum

max cmax

electron transfer rate (J_ ). The mechanisms by which leaf traits influence photosynthetic capacity parameters of different

max

types of plants at the interspecific scale remain unclear. In this study,we used a Li-6800 portable photosynthesis analyzer to
measure the light response curves and carbon dioxide response curves of 26 woody plants in Tongluo Mountain during the

AQY,V_. and J ) were further calculated,and

max

peak growing season. Four photosynthetic capacity parameters (i.e.,A

max ?

eight leaf traits,including leaf nitrogen content per area (N__ ) ,leaf carbon content per area (C_ ) ,ratio of leaf carbon to

nitrogen content ( C:N) , chlorophyll content ( Chl) ,leaf relative water content (LRWC) ,leaf mass per area ( LMA) ,leaf
thickness (L,) ,and leaf dry matter content (LDMC) were simultaneously measured. These measurements aimed to explore
the interspecific relationships between photosynthetic capacity parameters and leaf traits of woody plants in Tongluo

s AQY SV Cand ], of 26 woody plants were 3.35—18.85
pmol m™s™'0.009-0.066 mol/mol, 10.05—81.89 pmol m™> s, and 33.45—140.92 pwmol m™ s respectively. The

Mountain. The results showed that the variation ranges of A s
average inter—species variation coefficient of photosynthetic capacity parameters was 47.7% ,and the degree of interspecific
variation was higher than the average inter—species variation coefficient of 26.9% for leaf traits. There was no significant
difference in leaf photosynthetic capacity between trees and shrubs, while deciduous plants had significantly higher

photosynthetic capacity than evergreen plants. The photosynthetic capacity parameters were significantly positively correlated

with N

area

and LRWC, and significantly negatively correlated with C:N. N,

area

was the best leaf trait for estimating plant
's predictive ability for the four photosynthetic capacity parameters was

while LRWC indirectly

photosynthetic capacity,but in evergreen plants, N

area

lower than LRWC. N, mainly indirectly affected AQY,V,  ,and J . by directly affecting V.

area max cmax ¥

affected AQY and A, by directly affecting V,

cmax

and J . Overall, the multiple linear regression model based on N,
LRWC,and C:N showed a higher coefficient of determination than any single leaf trait prediction model. Under all plant
type conditions, its coefficient of determination was above 0.7, indicating its good predictive ability. The results of this study
will provide a theoretical basis for improving the estimation model of photosynthetic capacity of evergreen deciduous broad-

leaved forest plants in subtropical regions.

Key Words: photosynthetic capacity; leaf functional traits; interspecific differences; woody plants

FEA AL 2E AR (FVCB SR | C ARASHIY) I 6 A 58 73t A AR AL R R Y — i
] CO, M (C,) T RIAZERE 1,5- " B§R (RuBP) BYMRFIEE R | 1X — i F2 fH ' & B ( Rubisco ) B R AL HUR HLE
WK HR (V) TR ; R E C4M T RuBP BYFFAE Rl Al KL e R (], ) 3K
g, B,V R H TR A EE S b, Tl R il 2R AR F KR IR TR (A,
R FE0R (AQY) 43 B THIM R AR N A BRI CRCR , FF5 LR AGRER ) | [ B
2 A )G BE T 1 B bR . X B 5 R ) SRS R 4E 2 W T R e e 2 il AR 0 A AR Ak, 7
FLCREE s v DLSEEOE A S E00 B R AR, Tz T Bl b AR g BB S (TBMs ) R AR ) 0 Al AR
L E )

TBMs " A6 A B 0 (B S AR PEAE P D REZS A (PFT) SEAT LIS R 43, I FL i B —Fh PET IR AR
S REIVEE A FE R XA A AE T PET 4341 nT LU A RE 74 10 & 2 Pk IR AR AR LA e Mk |,
T AR RE S BRI, XA 7 I 5 A 6B B A FP RIS 52 | AR DX A 9 1 v %o ) i
SAGRIE R, F BT G RO A BE A B — e B s

VR — PR i, — LEAE R R MR 5 06 G BRI W sRBCR AL A OB A RE T . ik S P A I PR AR
it H A2 R AT 3 S LR A E AR N ZE A MR PSS . B an, AR WAk R D7 T, R 280 e /AR S i A
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TR SCAEER T ¥ PV PR 2 11 BT (B Rubisco) , B S 5OAMERIY it i A& i 5OLG RE ) 12 3% IEAH
KT ORI R ] AR RN RS AL A R G S AO0E RGR AL, SHEYIE & By T 4
B LR T, A RE I S RS SO T ) AT SERFIERR , B ( Zelkova serrata) FI H A
A6 ( Prunus yedoensis ) SE IR R & i AR AL 5 6 A BRI ANKEG 71 s U0 5 T AMEAE TR 3 R A DS A R
Mo R R R - AR O E S Y X RECT R A B SRR R i S
Y1 PSILGREA ] S R st 4 BC A AR DA G A B98N, i 383 S AH LE M 603 1, W le 4 ik B
(R TR

TSGR PR T8 Ll S e 1 By T AR pAYJEE R RN RE A2 AE 2 DRI e F A AR SR UG, L it
BE R T YRR 2 AR AR IR XA B T RO E B R LG R Al oA B A A S TR
ML, MIHRAL TR RDE A AR, e S RO AR — B IEARE 2 3 A BT S e, LMA
(IR A 4 B IR O TORSF  HUE S YDA e 2 U OC > sy SL S8, 5 airxd T4
WA HIRERDE & RE ST IBLRITIAF AETF 2208 8 Z AL 5 Hoss BEAROBU LA E PR, 0 58 22 i A A 1A 1
INAFHYC A RE ST TR TY | LA 5 TBMs ASHLLBRAE B 1) HERA 1

BT i TR PR S RS BE T M G R AT AEVF 2 AN E 1, S B0 T PR P D' 7 i
T30 s 2 SRR, BEAh , FZ WP A R TRE YA Y, A RE EHf PR B RE I & 5
K Z 18 I R R B IR o 55— D5 T, id BARZ IR Z iR T s —RIRAE AL & fiE
J177 MBI E A, 1T 20 T VR & BT AR & 2800, TR ke B, — 26 2 I 3 A 241 & T A6
AREE AR oK GE R Bl S0 G GRS SR AR IESE A P e
PEARFE S E AR TT R GEVEAG 1 - ERXE A RSB YDA RE I IZR G R . % T i, ASCULH PRAR
1 26 FARAAEY AWEIEXT R, HARGEARAAE YOG REI S B 8 AN AE T - PR 18] 6 &%, ik — 0
8, 38 3 X b A3 BT N7 3 P T SR I RO AR (8 I 700 G BB SIS IS 4 R oAy DXtk
KRR A A P PRI AR AR

1 #MREFE

1.1 RS XA

B XA T DRI AL DX R B 1 L5 PR, 32 DX 3 7 Rty 2 A X, AR KA 828.8—1614.9 mm, ZAFF-1
AERE/K R 1206 mm, FHAERRENTE 5—9 29 HAEREK R 65% , 2 HIAR B SR LUK S I i il TR S ARy
¥, FEAARMEYA B ( Cinnamomum camphora) 5 &8 ( Ficus virens) | KA ( Cinnamomum japonicum) | ¥
M ( Jacaranda mimosifolia ) | 45 35 111 J& 3 ( Viburnum chinshanense ) . B 3% ( Coriaria nepalensis ) Fl ‘K Pl
( Pyracantha fortuneana) A
1.2 FEEis

9T T 2023 4F 8 A, FEHI 4% 1AL Bt (29°43710—29°49" 12' N, 106°43'20'—106°48" 14' E, I & 500—
700 m) 1 3 4~ 100 mx 100 m KAEHL AP NIEAT o FEAT BRI A8 £ I, T8I R Ml PRt B A 100 25 [X 3
BEHLATBE 3 4> 30 mx20 m BORETS > Bt 15 DRIEREDT . ICSRAEDT PETA 042 (DBH) = 1 em AAAEYIHY
e SeEi | BE AT AR AR AR B AE B A, MAZS R B R T NG 26 FORAAY) 55 19 F) 24 J& , Hrh
FEAR NS B REAR 11 B d2mt ST PR Gr, J8 T S AEY 0 14 B TE AR 12 B, BAR R YRR AR 2
£ 1R,
1.3 St Hh £k 5 AU A hy il 2 e

PEPEIE B R E2F 8.00—11:00, i A 1 S ECA LED 21 #5565 28 il 8 #5 X Fa 506 & V8 F & 48 (LI-
6800, LI-COR,, Lincoln, NE ) , XJ #£ b PN B AR ALY HE47 T Emm fz £ (A-PAR ) F1 S fb e i i £ (A-C,)
MIME . BT BRI R AL B AR ARMERIA . A BRAIE B A ARl U E A —BOvE  FEASBIESE op X TR
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FIEAAE P 1D R 00 40 R 88 Al 2728 DN P 0 40 5 2 /B ] — 7 o) 401G R R A T i e
FRBRBYR , S R RS AK | e AR 2 R i A 38— 300 ] — I 57 A9 )l it R A i 37 g £ 1 0
TE o BAYIMBEA 5 B, IR IENE T 130 DARAY AR B 1 it 2B g

R1 HMRBEOEBVHEER

Table 1 Plant species information involved in the Study

Wb A A Mg || A SRR ]
Species Life form  Leaf habit || Species Life form Leaf habit
JNHHE Ficus concinna TrAR GiE S AR Jacaranda mimosifolia FrAR %t
KA Osmanthus fragrans EIN Wk S FIMZE Koelreuteria bipinnata EIN &
K3 Elaeocarpus decipiens EIN G S = fitl§ Bougainvillea spectabilis HEAR Wk
FHE Cinnamomum camphora EIN Wk WA Pittosporum tobira AR Wk
H 2% Micheliaxalba EIN ek 2 VT Ligustrum quihoui HEAR Wk
LA Pinus massoniana EIN Wk KW Pyracantha fortuneana AR Wk
KA2FE Cinnamomum japonicum TrAR Hak SHEF Rosa laevigata HEAR g5
/N K] Quercus myrsinifolia AR Wk #ALFERYS Rhododendron lutescens N W4k
B Ficus virens EIN it I, 5& Coriaria nepalensis HEAR &
FRIRA Rhus chinensis EIEN T || OB 3EE Viburnum chinshanense HEA Hn
IR Celis sinensis FrA &t H138 Vitex cannabifolia HEAR E
J#% Populusxcanadensis A it FRHETTH Photinia beawverdiana HEAR &t
I3 Prunus sibirica AR &t Bl AR Sambucus williamsii N &

HEAT IE 2 5 2 HF, i 0 e SRS 2 TR AL 15—20 min, ELRIEOG G B E WS . W& A-
PAR HZ&RT, 28 5 B Bl 25°C , MR B8 P2 i HE 50%—70% , M35 N S AL B ¥ E 400 mol CO, mol ™,
YEE A B A 1800 ,1500 1200, 1000 ,800 ,600 400,200,100 .75 .50 .25 wmol m™ s™' Fl 0 pwmol m™ s™';

A=C I I, -5 P I 55 A DO B TR 5 5 mie) 1o it e s R — 3, DGR G R AR Al S PR ol e 7 it 2
T ZER, 5 —1 B 1500 pmol m™ s~ WFZEPY CO, MR EE fr /NI i, I 2 B 6 5 6800 JE& X A ¥
) R — AR AR e 1 T 2R A BTN E , OG- AL A Bl s A AR (A) R ] — ARV FE (C,) 55
B o SO R R TR N T S T AR S R BT R AT [ SE A A TR 5 Image J B PFITEH
SR R XA S B B E A TR
1.4 i deRIE

SR A 55 e 107 i 2 s A A B i R (TRl R R/ INFRBL) VS PR i It e IR ) 3R
By =5 e g i el g B — 3, RSN RAS SR S I DU SR B ] SR8 w EA TN, AT T ETI
HAWTFE R IR 5506 B 0 [ VS TE DG &R B 1 #0219 8 S IHHRFE R (K 2) o

e G 7 2 A — AR M 20 5, 57 B SR P A 45 20 2 AL (SPAD- 502, Japan ) %) I J7 47 i 4
Eon N O eV Rl b e AT o (L A A I A e i R a7/ S Ly i X s A= W =B a0
547, ¥ RFEETE A4 4K BT IR AU Image J BV SZ PRt AR R0 B I A (G S, B
T 80°C MRt 48 h, 1T 402 —HL FRFFRBCE T it . LUt E (LMA) e/ mHm AR, G o3
W R i, 12 AR K I BEAR R E 5 h AR . S8 U FIOK AR 24K 43, AT
FR LRRE IO A AT FRE SR H BT 80°C AYMLAEHE T 48 h, FRBUM F &, A A K
i (LRWC) A9 5% & (LDMC) # LU R AR
FW-DW
SFW-DW

FW
LDMC=——
SFW

LRWC=
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A, FW o R EEE (o) ,DW N T E (g) ,SFW I FIEEE (o) .

F2 WHRETHRAIHER
Table 2  Leaf traits involved in the study

el R PR 44 P e X 5GARE ST WIS e R
Category Leaf traits Abbreviation Unit Potential correlation with photosynthetic capacity
Lol ERN Lent & LMA g/m? S 3K 56 RR A 122
Structural traits - JEE L, mm S P A BB B, S R S R Bt i A (2]
I AR K LRWC % B P 2R B B A DA B AL R
) J5 LDMC g's FAEA PR IK 53 RS BT FH A 0 LA KBRS (5 328 o 220
/LA ERN AR A Norea g/m’ R YR AR IR e A v (1)
Biochemical traits A A RS Corea g/m’ FRIG 1 P 5 I AE R OC E 1Y RE Y
A L C:N IS WG 3 43 i 5 3 g SR 32
R Chl SN 2K R U

LMA ; LM Leaf mass per area;L, ;"5 Leaf thickness; LRWC: M A%} & 7K Leaf relative water content; LDMC: I F$) i {% & Leaf dry
matter content; N, : HAIHEIFIM A & & Leaf nitrogen content per area; C,., : S AR AR % & Leaf carbon content per area; C:N: M [t The

ratio of leaf carbon to nitrogen (:ontent;Chl;”[‘ﬁ?/ﬁ"\ ity Chlorophyll content

FKHICE ML ( Vario Max CN Element analyzer, Elementar , Germany ) Jlll 2 ' - %) 280 & & Fi & 1=, 5
P E i B T o 0 I S A O B T AR T U (N, ) R AR B i (C L) L R
€/ N oo VA EFHHERFE AR 10 52 DN 52 OB 5 1K
1.5 HdEabm 55t

KRBT A R T B B A SO ZAE IER R EA TG FeUi FR0C% (AQY ) fili K 37
2 LI <0—200 wmol « m™ s~ ] P RS HR 0 ok e A [T DR SR A Il o7 i 2 f ) s 1 Ao, BV Ry e 0 i
FROERDY BRI V| R K AR ] SR 2E 6 G AR (FvCB AR A5t
Wit RIES Plantecophys s

HRIEAE AR AT YRR G S, R R 1EF V. PhyloMaker 2 @EEE%AZZT%W, SR 3T Picante B H
(1) Blomberg's K {HE 0047 4 DA REISHE 8 MR ARZERBESMED, #5 K>1, 88 1R A
A L & A W iz 3l B A (Brownian motion) HL T IR R A K FIE S , MAREBIH M RGE L F IR A K<
1, RAMER R G L B 55559, Wl i, 75 & B 450 SR IR 78 2 — 50

K BRI ZR J7 22 93BT (one-way ANOVA) K38 A= i B i~ PEXT A 88 LR AR W )0 & BE 1 2500 R 1k
RIS, SR R 2R 5 2270 B7 (two-way ANOVA) K656 LK A= 1 BUAIIH 2] P X645 B8 11 S80I MR G 58
HAUY . RH Pearson AHOC/MHTRLER TOGERE I S EC S MR DG-GB SEUE AR M, X T 550G RED
SR BIHEIR 2R FH AR MR ( path analysis model , PAM) R0 MR X B A R h 2500 &
TR SRRSOV | LA RO Z 80 R AR EAE TR AR | IR T30 4 B AR 0T PRI S (9 RE X S0 DR/, TEASE A A
R A BEETES 0.05 AESFORE SRR th BBk | 78000 B AR AL (B SR 3 | T LB AR AR U R T €5
LRIy, BRI IRTE AMOS (ver.17.0;5 SPSS Inc., USA) FF 5 i, ] — MRk AR R R 22 S 2 1k (] JE A
RUREEFE T MR DG G RE 1 S AT AR B | SR FTZ Pk 18] 5 A9 e i R B (R T ) VEAN PR 2SS ARG B2 1) /=i 1K
ARG HT A AE SPSS 22( SPSS Inc.,USA) fil R 1575 (The R development Core Team ) 3K H 5¢ B, , 1) <] FH
Origin 8.5( Origin Lab, USA) {152 1

2 ZHREHSH

2.1 AR SES R A S
A8 111 26 FIAAKE 9 B KBk R AL B R A A28 Sy Bl oA 3.35—18.85 pmol m™ s™' (& 1), FH{E N
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9.58 pwmol m™ s™" | ARSEREN 49.75% ; F M TR AQY ML 5L A 0.009—0.066 mol/mol , -4 {E Hy
0.034 mol/mol , 255 R X0 Ny 48.39% ; K IRALH R V. HY7E FIEHE A 10.05—81.89 wmol m™? s~ SEH{EH N
38.46 wmol m™ 57" AE R RN 50.19% , Fe R HLFAZEEHR J | A8 7 [H 33.45—140.92 wmol m™ 57" PR
H75.62 pmol m™* 57" AESE RECN 42.43% . RAMYIN 4 FIOARAISENAELERES KEHE/NF 1, H
i Kk [ AL R TR KRR R B E N RELEHE S (R 3) . 4 FOLHRE I S8z M I PR 520t
F(R ) FEHHPNEARRNISHEE R TESEY , JCG 8 SHZ A E R WA B2 A SRRt
PEXF AR ALY G e I S B0 S HAEHL,

A H H H H
Mo H H H I
gy 1 _______H  H A
e C————— H  H H H
weA L H _____H I H
sk ————_H — _H ——H  __H
wmhe [ H _____H _H I
bl [ H I H I H I
e M __H [ H H
e [ H ______H __H [ H
ey H _# I H I
8 Jom C——H I I I
g P2 H I —H __H
% oMy H I [ H I H
§ Spmge [ H 1 __H —_H
oz [ H I H H  H
Wi ——H — H [ H I H
Witem ——H I H _H _H
wEA N I [ H I H
g- o/ I _H —H  H
Py I | I _H _H
AN 1 [ H H
M H [ H I H
HALALRS [ 1 ] I H
AmE H [ H _H
VAN = | —H ] [ H
0 5 10 15 20 250 0.02 0.04 0.06 0.080 20 40 60 80 100 0 30 60 90 120 150 180
B Rk IR AL 3 FME TR T RRALE A T R BT 526 8 3
Maximum carbon assimilation rate ~ Apparent quantum yield Maximum carboxylation rate Maximum electron transfer rate
/(nmol m2 s71) /(mol/mol) /(nmol m2 s71) /(umol m2 s71)
E1 RERNSHEHMEZESR
Fig.1 Interspecific differences in photosynthetic capacity parameters
x3 RARNSBEMERNEZZELETES
Table 3  Phylogenetic signals of photosynthetic capacity parameters and leaf traits
AF 4 Variable K P
Fe KB Al % Maximum carbon assimilation rate/ ((wmol m™2 s7') 0.82 0.04
FEW T A0°% Apparent quantum yield/ ( mol/mol ) 0.57 0.08
e KR4 Maximum carboxylation rate/ ( wmol m™2 s7") 0.79 0.04
F KL 114386 3 % Maximum electron transfer rate/ ( pumol m™2 s™') 0.54 0.08
4§ K & Chlorophyll content 0.26 0.23
BT T R A f+ Leaf nitrogen content per area/(g/m?) 0.39 0.12
PO T R & i Leaf carbon content per area/ (g/m?) 0.32 0.25
I % L The ratio of leaf carbon to nitrogen content 0.42 0.19
I A X5 7K & Leaf relative water content/% 0.46 0.11
FEM . Leaf mass per area/ (g/m?) 0.11 0.33
H-JELJE Leaf thickness/mm 0.29 0.31
4 i 5 & Leaf dry matter content/ (g/g) 0.34 0.20
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I F AR AR T T, SR8 LR A 4% K & Chl (SPAD) 8 S5 N 33.66—67.82, F-H4I{E Jy 50.30,
AR5 RHON 20.06% 5 AL AU S N, 8 Gl 0.83—2.30 ¢/m’, FHIME R 1.51 g/m’ AR RECH
33.20% ; B ARGk & R € A SR 21.32—53.14 g¢/m?® , FIME N 38.24 g/m?, B S RN 22.58% ;i
RA L C:N 22 FEFI N 14.87—52.32  SEME Ky 27.43 , 28 H 250N 34.11%,

5 S5 R R 7 T, iR AR K i LRWC 28 53 [ 60.68%—97.11% , -3 73.96% , 28 5 RELH
13.45% ; LL M H LMA 255 [ R 53.10—115.98 g/m* “F-Y{E N 87.10 g/m* A2 5 RECH 20.84% ; it EEHE 1,78
SN 0.07—0.53 mm, “FRIMEN 0.24 mm, 28 57 RECH 47.68% ; it T i 7 £ LDMC 28 53 [ 0.21—
0.47 ¢/, FHIE N 0.31 o/g, B SFRECH 22.90% , SMATH ,8 MR RS LFES K EL/NF 1, a4
RARFIH BENRELBES (K 3), N, 2R B &R, E R0 N, B Ty, H
fib 7 AR AZ AR TR 2 PRSI R B3 AT BRI > pEx) 8 R MR AT SR EAREF (6 4 Ak 5) .

R4 EFREHIUNEGENSE HERORNEZRFTESHER

Table 4 Two factor analysis of variance results of life form and leaf habit on photosynthetic capacity parameters and leaf traits

- qe St A ST
s Life form Leaf habit Life formxLeaf habit
Variable
F P F P F P
SR ] e
xj(ﬁﬁ‘ﬂ{ e o o 0.27 0.61 9.56 <0.01 0.003 0.95
Maximum carbon assimilation rate/ ( wmol m™ s™")
2 342 R
R 0.10 0.75 4.98 <0.05 0.002 0.96
Apparent quantum yield/ ( mol/mol )
ICYN LA ES
R Y 0.01 0.91 4.37 <0.05 0.23 0.64
Maximum carboxylation rate/( pmol m™ s™")
= T
BT RRER L 0.33 0.57 3.76 <0.05 0.24 0.63
Maximum electron transfer rate/ ( mol m™ s™')
ECS S
.1 72 .1 . 1.1 .2,
Chlorophyll content 0-13 0 0-18 0.68 8 0.29
R A
REUERTAER , 0.01 0.93 6.35 <0.05 0.88 0.36
Leaf nitrogen content per area/( g/m”)
o7 T FR M e 75 1k
e " , 0.01 0.94 1.56 0.07 0.07 0.79
Leaf carbon content per area/( g/m”)
A
+E&RLE . 0.06 0.82 3.30 0.08 0.73 0.40
The ratio of leaf carbon to nitrogen content
I X\ A~ E=N
*—H“)FH jL GRS 0.12 0.73 0.03 0.86 0.51 0.48
Leaf relative water content/ %
FEEE Leaf mass per area/(g/m?) 0.09 0.77 1.17 0.29 0.14 0.71
I JEJF Leaf thickness/mm 3.19 0.09 0.29 0.60 3.20 0.07
T4 5T 5 it Leaf dry matter content/ (g/g) 0.18 0.67 0.02 0.89 0.001 0.99

22 OLAREH SRR

HINARASNCE R SE(A . AQY [V, T T, )5 N, LRWC 2B FIEMX, 5 C:N 2B ERAHC
(K2), vV, mMJ. 085 Ch 2BERHE, 4 FEEEISEMEAZ SRS C,., .LMA L Fl LDMC ¥
A, 5 IEAHY RIS, 5 AP FEARREIN) Vo S5 Chl B 0 A G

MERARREHIZE S0 S0 (& 3 R 4) AR YL A EE ) EZZ LRWC M N, BIFPEEST R C:N,
MM AR R A LRWC B vV, N, BV, FAQY, C:N X UFHEA RE 1 S50
S /R LRWC M N, TR AR SE B, IEAR , LRWC (N, C:N 3l i 5 i HoAth ot 5 66 71 S 8m) 42
A o YE BRI R FERBURA A YA — R MR E IR . WA M YA e
NBHH FEAZ LRWC 2, Kk R C:N, N, KRG 5 68 1 IR i & TR Y . Te ARFE
AR EEZ N, 0, HKC LRWC,

area SN
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Table 5 Statistical characteristics of leaf functional traits of different types of woody plants

AR A AR i
P TR i ok tTa
A MAEEE MHEREE . P L it igts s
L 2R i . The ratio &K= - JEL 3
i E Sl Giit et Leaf nitrogen  Leaf carbon X Leaf mass Leaf dry
. Chlorophyll of leaf carbon Leaf relative Leaf
Plant type Statistic content per  content per R per area/ . matter
content to nitrogen water ) thickness/mm
area/ area/ (g/m*) content/
) ) content content/ %
(g/m*) (g/m*) (¢/g)
A e/ ME 33.66 0.89 21.72 16.38 60.68 55.43 0.07 0.21
Tree R MH 67.82 2.30 53.14 42.04 97.11 115.98 0.53 0.47
EHIME 49.83 1.52 38.41 26.93 73.45 86.28 0.21 0.32
A5 R E % 21.93 36.32 26.06 29.74 14.73 23.34 48.80 22.93
HEAR /M 38.87 0.83 21.32 14.87 61.00 53.10 0.15 0.22
Shrub i KAl 114.15 2.12 44.53 52.32 91.66 105.00 0.53 0.41
A 50.95 1.49 38.00 28.12 74.67 88.22 0.28 0.31
SR % 31.52 29.86 17.85 40.27 12.17 18.05 43.70 24.09
Heg e/ ME 33.66 0.83 21.32 14.87 61.00 53.10 0.07 0.21
Evergreen ISON ;] 64.67 2.26 53.14 52.32 97.11 115.98 0.53 0.42
SF{E 49.83 1.30 36.26 30.29 74.54 83.57 0.24 0.32
A5 R E % 20.00 35.30 23.77 36.51 14.98 22.13 44.90 23.95
it /ME 34.03 0.97 21.72 16.19 60.68 55.43 0.12 0.23
Deciduous  fe R 67.82 2.30 50.77 34.66 85.00 108.02 0.53 0.47
T 50.85 1.75 40.54 24.10 73.29 91.22 0.24 0.31
AR5 2B % 20.94 25.90 20.76 23.43 11.95 19.30 52.43 22.93

2.3 BEETRRIREOGA AR T S EI A AL £

WG A B SIS E S MR G A T H 88 LR AR 16 & e 1 SR ST R AR 2
BR(F 6 FES) XT 4 MEEEEHSE, N, LRWC Fl C:N 4 ln £ oL R A eE 280 RY) $750.7
DL b WSl 0.7—0.92, A I T S — MR TR | Z2on2R AR R* 455 T 0.05—0.39, 3% ISR TN 4
RV RERTE, FERRET SHEAMY) , Z2 e SR R0 5 5 T HAl s —PRAR T AR R 0.20—0.36,,

3 e

3.1 JEARRENSE R AR S
WA B, BB AR FOe G RE IS B AR R AR RIS 53K (CV >40% ), HRh ]2 SR

AQY | 05 .. ..
Vemax | 089 . ..
Jmax 091 0.88 0.95 .

Carea | 027 021 030

N

*

Narea 0.86 083 082 080 042 078 | 0.71

CN -0.64  -0.64 -0.59 -059 031  -0.70 -0.62  -0.60 -0.52 -0.52 053  -0.69

Chl [ o034 034 o051 o051 024 049 -034 023 034 043 031 0021 043 -036
LMA | o028 o025 034 032 097 042 029 028 0.0034 -0.026 020 0063 097 019 052 0021
LRWC | o068 068 070 074 011 061 -050 038 0.2 087 081 082 085 0090 069 -052 0.8 0039

Lt 0.013  -0.066 0.041 0.028 0.34 0.0041 0.23 033 037 0.13 <028  -0.21  0.056 -0.15 033 -0.22 040  0.069 031 -0.015
LDMC [-0095 -0.095 -0.099 -0.12 025 -0.0077 0.16 -030 0.6 011 0.4 021 0082 035 026 047 024 0081 -021 036 044 056
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Amax
AQY
Vemax
Jimax
Carea
Narea
C:N

Chl

LMA 0.60

LRWC |[o91 o082 08 087 02 077 -070 068 066 068 067 070 018 071 -057 058 020

Ly 0.19 -0.0072 0.0097 0.14 035 019 0.039 0.56 -024  -0.14 -0.027 -0.12 025 -0.17 0.56 035 025 0.066

LDMC |-039 -025 -048 -050 -0.0034 -0.29 037 -0.40

o |- [

Ly

AQY
Vemax
Jmax
Carea
Narea
CN
Chl
LMA
LRWC
LDMC

Vemax | 089 | 083
Jmax | 083 075 097

Carca | 010 -0.069 0.072 0.050

Narea | 081 070 079 070 0033

. 0.2
CN [-062 -057 -065 -061 046 -0.84 .. 0
Chl | 025 0063 018 024 -017 050 -0.55 -0.2
-0.4
LMA |0094 -0.034 0090 0031 098 0026 047 -021
-0.6
LRWC | 072 069 081 085 -0.045 042 -047 -0.024 -0.052
-0.8
Ly | 032 0013 020 019 060 029 -0064 031 057 019 10

LDMC | 034 038 052 049 0037 029 -027 -030 0011 0.67 -0.096

i » 3§ 8 3§ Z B L 9 99
f o £ E 5 =5 O

B2 RXEHNSESHIEROEXE
Fig.2 Correlations between photosynthetic capacity parameters and leaf traits
A e Rl [] Ak 3 %2 Maximum carbon assimilation rate; AQY . FWE T RFE Apparent quantum yield; V. : I R B Ak 3 % Maximum
: I KH P38 H % Maximum electron transfer rate; Chl: 42 %5 Chlorophyll content; N, : SAf7 T AU 5% 5 Leaf
nitrogen content per area; C,..: ‘PO AK & Leaf carbon content per area; C:N: k% Lt The ratio of leaf carbon to nitrogen content;
LMA ; [bI B Leaf mass per area; LRWC: I #HX} & 7K & Leaf relative water content; L, : M JEJ¥ Leaf thickness; LDMC: M T4 i & & Leaf dry
matter content; % | % % I s s % SRR RAE P <0.05 ,P<0.01 F1 P<0.001 /K3 i A

carboxylation rate; J, ..

HPRR, X5 ZHTA Y AP G e T 76 28 R B AR & 28 S e — 201520 A B8 L R A A
A REST SRR R B B 1) RS A H IRSF I, JE Blomberg's K HIS/NT 1, RIRG AL F 45 TR
ZERIFANE A — B0 X G EE P R AR A REE I R B2 A Y, BRI BE M REREHES 3

W A, NV, B R G D i) B0, BA AR RS, T, (AQY 1 8 AR R 32 #1355 A

TR BER i SR AR S Al i A A A T Sy M PR AR AL

FRIX T A RIS B & e 22 A fE— 8, ABFSEUON AR AR IO IR S AL &
RE T EARTOL T 2 (TR AR, HoR AR IBOR WS L PR F T L D5 BT A B MR HE AR T LG o 4R B3R
IS (AN s LI TR Y5 3 B BT SE S ), R BOEAR SRR AR LR R A RE D AR,
B ILARAAT Y CE RESITET ARIEA 8] BEA 135 22 5%, RWISCAFARA A ) (10 065 Fp R AR Bl 26 436 1L 1
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Fig.3 The impact pathway of leaf traits on photosynthetic capacity parameters

o 73—TJr T, 5 ALY L, T SRR W I R T A R B I T ARG LA AR R A P A AR T
T O TN X 2 AR A IREE R A R AR R T TR [ 4 PR R SR 350 5 A
RIZESF OIS, ABTT A, PP E BE ) 3 W T S, X — 40 R SR Y 1D 5 fE
JIRTH SR S e E R B E AR TR S E IR E SRR A
KM X AGVE TR RS A BRI AR R b Sl s AR CO, MR E (Ce) OB 2 19K

PR TS T, R RS 50 | PO B PSR 3R 5 AR 2 RO PR A A % RN I ) D75 T B4 oR SR B A
IS XTI VYA UL B AR T R 22 TR ki R R SR SRR — B, X TR
Je i T E R L s T ke L DX, BT SR80, AT S HA AR ER R O A B4 i, i i oy
A 2 22 LU MORIIE B A 3215 T AR AR 7 A= AR e PR 98 UK SO T LA B, T P AR Y,
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Fig.4 Standardized total effect of leaf traits on photosynthetic capacity parameters

Fm TR AR Y n] RELERS R R B IR T FORSE EDE S ROR X 5 Z R I A L XK AR
Vi R
3.2 JEARENSEAEGHRRIER

DRI LB RENSEE N, 2 W EASE, BV p9 S0 AR U ey OB A R B . X —
KGR MY A R E RN R A5 e — 8 1A RIS Eh Y, B2 EZEI N,
BRI MHADEAREN S BT ZZ BN, WA 25 DX AR AR R i 2T PR, R A 8E
AR MR R L 2 T REARR, R T V.., 590G RE T SR8 B] A s Rl A5 AR R AR B IR T S R i I AL 22 T it
TR MR VE ARG A RE T 0 SO I e TR SR AR RV v ARG BE T R S R
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Fig.5 Differences in determination coefficients ( R>) of leaf trait prediction models

%6 ETFN,..LRWCH C:NHREENSES TEMEEIIEE
Table 6 Multiple linear regression model of photosynthetic capacity parameters based on Narea, LRWC and C:N
PIRCNiEVIE ¥4

photosynthetic capacity Hu PURZHL Model parameter R? P
Type

parameters I a b c

A AA -7.96 6.44 0.12 -0.03 0.78 <0.001
Wk -8.99 2.08 0.20 -0.04 0.82 <0.001
it -18.52 4.30 0.32 0.01 0.90 <0.001
A 3.71 6.96 -0.01 -0.17 0.84 <0.001
AR -24.62 8.61 0.24 0.14 0.86 <0.01

AQY AA -0.03 0.02 0.0001 0.0001 0.75 <0.001
ek -0.03 0.005 0.001 0.0001 0.72 <0.01
% -0.03 0.02 0.001 0.0001 0.82 <0.01
AR 0.02 0.02 0.0001 -0.001 0.85 <0.001
HEAR -0.07 0.02 0.001 0.0001 0.7 <0.05

Vema KA -45.58 25.09 0.61 0.05 0.74 <0.001
Wik -41.35 10.87 0.77 0.03 0.73 <0.01
-y -65.43 20.12 1.15 -0.28 0.83 <0.01
TR -11.71 28.43 0.23 -0.35 0.73 <0.01
HEA -80.57 24.11 0.98 0.34 0.92 <0.001

J o AA -74.91 35.31 1.31 0.02 0.74 <0.001
Wk -71.34 4.02 1.82 -0.18 0.74 <0.01
st -113.31 36.61 1.88 0.009 0.86 <0.001
FiwN -14.03 42.71 0.55 -0.69 0.76 <0.001
AR -121.93 31.43 1.93 0.40 0.87 <0.01

Ferp 1 B IR BERL P A BRI, a b ¢ 43331 G ] R AR SR TR AR M R B R R K BRI B A L B L R L, A, R
Tk [FAL3# R Maximum carbon assimilation rate; AQY ;M i FRLH Apparent quantum yield; V. : B KR HH Maximum carboxylation rate; J,, :
KL TF&8 3% Maximum electron transfer rate
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