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Abstract

Aims With progresses of leaf functional traits study, there is an increasing demand to explore the life history
strategy and trade-offs in plants, as well as estimate stand productivity, by employing easy and simple leaf pa
rameters. For instance, the interconversion between leaf dry matter content (LDMC) and specific leaf area (SLA)
just fit the bill. Cunninghamia lanceolata serves as one of the most important afforestation evergreen needle spe-
cies in subtropical zone. Building the S_A estimation model based on LDMC could provide a new approach to
estimate SLA, and establish a connection path between mechanism explanation and productivity evaluation.
Moreover, it could also build a bridge between individual level and large-scale, as well as between actuarial and
estimation.

Methods Leaf samples were collected from two sampling sites located in C. lanceolata growing region: Huitong
County of Hunan Province and Xinyang City of Henan Province. The samples covered fundamentally different
niches (aspect, slope position, and canopy depth), and different life history (stand age and leaf age). SLA and
LDMC were determined along leaf age gradients, and their value distributions in linkage to different factors were
discussed. A general model based on LDMC of C. lanceolata was built to estimate SLA, and the impact of leaf age
on the model was explored.

Important findings The SLA of C. lanceolata was (103.15 + 69.54) cm?-g ™, while LDMC was 0.39 + 0.11. The
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LDMC and SLA of C. lanceolata can be estimated by nonlinear model (R? = 0.718 4, p < 0.001), which meets the
estimation requirements. One-year-old leaves showed the best fitting model (R? = 0.889, p < 0.001), while old
leaves (more than 2-year-old) showed the worst (R = 0.1001, p < 0.001). Old leaves with a lower SLA
(52.28-75.74 cm?-g™%) might imply the relative independence among the variation of LDMC. The model based on
LDMC to evaluate S_A is credible and effective. The effects on LDMC and SLA along leaf age gradients indicate
leaf sengitivity, life history strategies and trade-offs.

Key words Cunninghamia lanceolata; specific leaf area; leaf dry matter content; model estimation; leaf func-
tional traits
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A P22 (Landsberg & Gower, 1997; Bertin, 1998).
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Fig. 1 Summary characteristics and degree of discretization of leaf dry matter content (LDMC) (A) and specific leaf area (SLA) (B)
of Cunninghamia lanceolata along different factors gradients (n = 374).
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Fig. 2 Nonlinear fitting model of specific leaf area (SLA) based on leaf dry matter content (LDMC) (A) and SLA scatter plot the
regression residuals of LDMC (B) of Cunninghamia lanceolata. Model selection y = a(1 + X)®; N, sampling size; R?, adjusted

R-squared; p, significant difference degree.
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Fig. 3 Nonlinear fitting model of specific leaf area (SLA) based on leaf dry matter content (LDMC) of Cunninghamia lanceolata
along different leaf age gradients. Model selection y = a(1 + x)° N, sampling size; R?, adjusted R-squared; p, significant difference
degree.
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Fig. 4 Specific leaf area (SLA) scatter plot the regression residuals of leaf dry matter content (LDMC) of Cunninghamia lanceolata
along different leaf age gradients.
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KIISLA (Ellsworth & Reich, 1993), {HAZAM: i 1)
SR ISEF N =3 & N = T i R Aty e e U
HHA W& T E R 2R A, 65w AW b
CEEFET, IR AT SRR ) S Bl A B T R R
R, A —E B E K SLA, WAH T
o2 DL R R B /N SLA ((64.01 + 11.73)
cm?-g ) HIE KLDMC (0.45 + 0.06). 5251, 3 1)
NESENEIRIE R AKEAAT R, i
ARV /NS A A 55 (Canton et al., 2004) . A2 ATE B3
(P 3) 0 L Bt K SLA ((113.43 + 73.05) cm?-g™), iX
HOEMAAR. AT FEHHE L B 3
] T R e A s i KAk, TE B3 E T
Y5 i AR 2 (Ellsworth & Reich, 1993; 4 & 5 2%,
2015) o AZAAE Ay S B (13 AR R, 7EBH 3 AR AL,
— B, MR EARFBE AR, S AR AR
TERRIE, YoFha=a B, ARG J18L55  AHE A
REERTRIZEAR, IEEAURBIBER I, HEEHE, K
FRAR GG, e AZ A FrmT e BE A0 1) T 7 L BE K
(1% SLAFH BE A 1) P 2 RS, A 488 % e /N AT YL 2
KR, i R T 5c4+(Reich et al., 1991b), [tk
A2 A ) T 78 BH 3 22 0 H = SLAFIIKLDMC T
TEHABA 3, [Fl—EBEAS [F R0 65 K 1 56 4+ 4R
S BRI, 2 AHE BRI X SLAR 23 e I AT BEAH B/ o
FZ AN 75 10-204F A8 i B o b T POy e B3 &
TR B, AN g™ O i T ARR 42 = s AU AR

i i EKEW L B S ARES), HAA
BRI AT 8. X5 S B 7RIS AL B i
BAEWG-1LE) Ja, kB A=W st B AR (0 38 i
I A G4 35 74, 1991; #W4%, 2010; A H A&,
2013) . BEEMRERIIIEIN, SLA ((65.35 + 8.02)
cm?-g )& /)N, LDMC (0.45 + 0.03)ik F 5k, Mt
B PRSP S B /N o 355 0 A s A 2R e e
RO 7 45 (5K R4S, 2008; Bk iR, 2017)251,
SLAR eI R G kN ARk, TEHERIE BUAR B, 15
B K HISLART /NI LDMC. A T 78 A A i Bk,
MR ES X SLAR 521 A 5. % (Greenwood et al., 2008;
Karavin, 2013), DA Az 4a il S56, AR s 7K 7 R il
AN, R AT AR SRS TE oG, TSR R/
B RFE % (Matsuzaki et al., 2004; Mencuccini et al.,

2005) . AT FUFHANBEX 73 BRI E AR KN FE

i it — B A

WSS BT TR AR B AR SR A 215

32 KARSLAGERER S

SLAME N Fr BB 5 R AR, AR 7~ i
T RE S o BR B IR o N, 177 L B B AR
J11 & f5 b (Bertin, 1998; Wright et al., 2004; Smart
etal., 2017). (HH I EHARVIEE R R, i, i
AR S SR A R B A b i, A ff A
— S L 2 T G B T R S A A A )
(Wilson et al., 1999; Cornelissen et al., 2003; Roche et
al., 2004). AT fEvax— 8, camRINAET
B e T AR (7 e T AR R e 5 R bR Sk R B i
SLAEAT AL L (Torrez et al., 2013), 76— FEfE
bR Y e e TR 00 R X ) i) R e e 45,
FiZE5E), ERARRE T 7 T AN 2 B AR, TG
VA RO AR R EL Z TR A M LA E .
A 5 U] P Y (R B AR ERY (y = ax + b) FHIRZR 1
Bl (y = ax®)hf LDMCHI SLAZE AT L& (25 F 3 4%,
2005; JFABFIRSE, 2013; & sesE, 2016), Hit5 &
EMNFRERE R, WESHS 2 A MRREUE
AIREFEAE—— XL, 8 A AR O R ()RR —
ARG RIDCIEG, X HOGICRE FE I my IR R TR B D,
EAT I FH 3 PR DG 1 ke i 8 FH AR IS I L,
TG T EEA — BE WA —T = A 7 &,
WO . A IT — J7 THHIESE T AZARE AR € P8
ST R i e 5F), i LDMCHIHE K,
SLAE W FH KA, —F AN B AT X —
I ORER(ZE R R 5, 2005; #3014, 2016). 73— 7
T, AHEFCNA TR B SR mi R, RPN
R AVHUE —— X R R, B AR SLAfE B
AR, B e R(R) A $10.718 4, HAk %
S B, ULRARE AL ST AL, Rt 2 SR A IS
PSS
3.3 MEExHER AT

AR AR5 JE K, FLLDMCHISLAZEAS
() H- 5 7 P 20 E SR e 28 B A A 3 S s b o 7 5%
% (Reich et al., 1991b; Frak et al., 2001; £ %1 FA%
B, 2007; HEHFEREE, 2014). AR f N
SLA ((64.01 + 11.73) cm?-g ) Fll 5z K f{ILDMC (0.45 +
0.06), LA J s/ NAR S A2 (0.18410.13), X2 T
A RN, A NRAERIRER, MR T
Bj dfr I = AR ST R B A RE 7, 22 /N T
L IR PAIE AL, m AR R SR E IR, A
J/b 2K (Witkowski & Lamont, 1991; Reich et al.,
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1998; Kayama et al., 2002), K% 4 hE IR TS,
ARKREZBIRG], &m0 8 M5 /) (Field
& Mooney, 1983; Ono et al., 2001). [fiFiAm-. —4F
Az I AR AR R 2 R SLAMIKLDMC,  BL K BR
KT A AT 8 1 (Frak et al., 2001; Wyka et al.,
2008).

BEMEYT S, &8 KERETH A
LDMCHITSLARE IR 554 15 A8 44 1 2 8] 57 53 74 (Qullien
etal., 2009; i, 2012; HAMETI4E, 2015). F 4k
PERRIH B A3 B, ARG SRR R 2. BF 7T iR
TNLDMCFISLAMIHFAE, 8 T fRAZATE 45 F R
Jeg io 2 v Bt PR B T e O 1 T 9% 43 4 TG SR T
A PRPEIE PEHLE o A -8 Sy 22 3 DR 70 8 AR Y
BEALE, 4R T LDMCHISLAKS 3 H i) 2 2%
FHRAE(p < 0.01), HEAYHLEFR B Bl 1) — At
(RP = 0.889), 524 thigt - TFa, JCHI S 5%
B, AW —4E 4 LDCM AN SLAR 2 it SR 58 N &
SE o AT AE R AR AR i A A A T LDMCAN
FISLA, BB S YE R, X BRG] AR T
B AR A S R TR ST R O AR )k 2 B
Y I PREUR R, T A A I T AR R — A AR
“HERL W 2 BONBRIAL B, (HEASBRVE N,
It 2 LR LDMC AT SLASK i A2 H & 75 3K (Atho-
kpam et al., 2013). B 34 0, LDMCHISLAZ
[i) AU 2R AR 2 11 % (I 4 0 BB AIG), 1 BA
BE A A TE S HERS, A2 ORI A R AR R
(LDMCHIK, SLAB/N), =35 2 [ fryme i = 8505 %
%o A BRI Z H A SR B(R =
0.100), " LDMCHt [#7£0.28-0.73[7], {HSLAE
4 75 (52.28-75.74) cm?-g™, FHARFHLSLAK
KB G # g, e | S EmRE, Dl
K 75 7y (Gratani & Bombelli, 2000; Sterck et al.,
2006). M HILDMCFISLARI AL IA 1 B 5, 36
iFE TIRSLA (R T-90 cm*g ™) J, HLDMCHI38
A AT AR RE — i PR AR A7 1 (B 3 (Garnier et al.,
2001b).

CL A [ TR R AR 205 850 T SLAE A
e MK, AN 5T i 2 T LDMC (1) SLAf S AR 7Y
P, #h7e T AR SLARI SR = A, NIZHESLA
A TR, 1A T ARSLAM BRI FRE R KR
SEME, JRIRHIE N 56 35 AR Fh (1) SLA K AR 56 i Dy e
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