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Correlation between foliar 8" C and foliar trait factors of dominant species in

Castanopsis carlessii forests in Lingshishan National Forest Park

WANG Yingzi *
Fuzhou Forestry Bureaw of Fujian Province, Fuzhou 350005, China

Abstract: Foliar 8”C is an important parameter for researching the adaptive strategy of plants to environment. It was
analyzed that the foliar 8" C value and it’s correlation with foliar trait factors of dominant species in Castanopsis carlessii
forests in Lingshishan National Forest Park. Taking the growing situation of Castanopsis carlessii forests and environmental
conditions together, nine elevation gradients were divided, which were remarked as Al to A9 respectively. The dominant
species were C. carlessii, Machilus minkweiensi, Schefflera octohylla, Schima superba, Eurya. hebeclados Ling, Enitida
Korthals , Castanopsis fabri, Rhododendron simisii Planc, Psychotria rubra, Ardisia quinquegona, Pithecellobium. clypearia ,
Radix Syzyg buxifolium, Cyclobalanopsis glauca, Rapanea neriifolia, Lindera aggregata, Camellia oleifera, Lithocarpus
glabra, Blastus cochinchinensis, Sarcosperma laurinum, Lindera megaphylla, llex elmrrilliana, Tricalysia dubia, Camellia
octopetala. Results showed that the range of foliar 8" C value was between —28. 806%0 and —34.399%o with average of
(—30.885+1.205)%o0. And foliar 8" C was negatively correlated with SLA, content of N, K, Na, Mg, Ash and positively
correlated with chlorophyll content of one-year-old leaf, content of Ca,leaf dry matter. There was no significant correlation
between foliar 8" C and content of Fe and Zn. The foliar 8" C was negatively correlated with Mn content of one-year-old leaf
and positively with content of two-year-old leaf. Different 8" C in different dominant species reflects change of physiological

status in plant. The characteristics of foliar traits of different elevation gradients reflected and affected foliar 8" C properties

BEETE : HREAARA IS H (30671664)
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* MIRVEH Corresponding author. E-mail ; yingzi_wang@ 126. com
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of broad-leaved evergreen forests in Lingshishan.

Key Words; dominant species; stable carbon isotope; foliar trait factors; foliar age; Castanopsis carlessii

forests; Lingshishan

FEYILLEU 85 C $RAE T 4G 43 B 4y [ et A by PR 0 A SARPAE AN SIS Wi Y 6 AR S 3 1 R 5% R -1
AR R PERR IR R HA B (8 X T A R 40 3% o e R AR AR S R A AR A AR T A
f0nT DU R SR A R G R AR R B — RN A B R A R ER B Ok i A A R
R EAE R F T H 80 2 N T 2 ERAE A M ERBL4 R ) A B A 2 2 SRR R AR WA R 3R B
ARG R A, SRAE 0 AR A R BRI SR AR B, JLARAE RE A I R A -8 £ 1 5 i) sl A 4 % 2R
BRMIE N, MR R C et A (SLA) (M T i (LDMC) VB FRT R & 5 s HE R IR T 9
FhAS B (0 A 2 R | e FLAE RIS b 7 19 BB PR 22 3 b i bR S (R AR B T A4 o 3 R RS AL AR
JIT SR BB A A 38 O SR m | B T A A A2 AR A B8 T R AR A B4 i R AR R TR A B =2 TRl 2
R AR, 75 6] — A= 58 N I Rt 23 BE I R 47 08 728 Ak i AR £k, BF 28 i R AIE 2 8] 1 56 R, 3R AS )
PR Z IR 2R SR 5 1 5 T R A A S SR I — 2 B (MR AL &, A B2 g p e R B i

e — D EE WL A T, 2 RS R - AR SR L CO, 23R DG IRAETE OB B bt e L Hh B 2
PEARAL 3 A FE AR 4 A B S X IR BT e 1 4R 106 T ARG B S L H TR 22 I 5T 4 b e s AR e PR
[ R H AR B — R A 87 C ARIF SR BN FAYSC RO A AW R R R AR R I A 8 C
RS I R LA B = R iFaE ™

Kt ( Castanopsis carlessii ) J2: 3 B AR BRI MV FAT Hb DX 5 G ] ip bR 1) T2 22 Fh | 2 H 2 58 L A
RO ORI R R A3 B AR R R IR AR A BE R KRR RIS AR B O SR AR W R AR R R
UEAE R 2 TR A 1 YOS KRR S5 i 5 23 254 I 3R S e P AR AR VT 4 1) A8 A A TR RO
T SR A TS R A A 45 SR AR SO — 2B RS RIVERCR AR R 8 C (S 4 R A R T
B2 R AT AT, BRI IIAS [ AE B8 T AEY M A A A 255 | DASUI A o ST 3RS R X 32005 B AR AR ST b 1 3 4
V) A 4 ) A 2853 O SR s IS mp O AL ol A S A 25 R L I PR B B L BRI AR B
1 HARRER

AT 1L FE AR B T ) R T T S, A4 25°407 AR 45 119°13, S H AL 2275. 0 hm? |, PG b it
F12040.5 hm® , FRME DR 93.5% , J& R M HAHT ST [ AR e T VR VR e Pk 2 U IX B, A4 3 RRA
19.7°C,7 ¥R 29°C )1 H S0 7°C i e Ol 34°C, il e fIA<UIR 0°C . 4R34 H BREHR 2000h,
TCFRRE] 340—360d , A % H 20—30d, 4EHIFE/KE 1780mm, I Z£7E 3—6 A, MIXHEIE 86% , FRAA 1l {4
R AT, 28 el K SR T TRGE T, 45 L /INBE K IR F AR AR W, H R Z b ks & B Rt 1 i v
e ik 600m DL L AT, AN - ERZY R RAF, L ERIE )RR,
CHAEAT DL XY b, A Ll AR A el g ] B0 VA s 7 o IV A PR X ] 91 11 R 0 1) e 2 B i I ARy
WIAR/NIX TR 250m AR by dthis VA B, Bl V0 4 0 168 80, R AR 5 A0 R Ay I A S B I bR L A
)45 B R AAARFNAT AR
2 MIRF*E
2.1 HAESELH L

FRAE R AT L 5 FR AR K AE AR A B A YO I, 458 GPS SEN AR, R TIREL FRE AR 45 & 1Y 7 vk,
F 2008 4F 3 AR A 9 DAL R4 KA AR A KRB S M P S5 PR 5T 7, 200 A2 155 40501
100 AL(157m) (A2(200m) \A3(242m) ,A4(332m) .A5(442m) A6(531m) A7 (632—662m) ,A8(762m) A9
(842m) , BE— VPR = BE AT SME DU E , B HL 1—2 > 20m x 20m AYHLRURE b K745 R 73 5 16 > SmxSm
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R/ NRE T W2/ NFEDT B4R =2, 5 em RERR AT R AR A, SEOU M A2 AR e TR SR A 5 i 0 T B
LT, A1—A9 IR R AFIAG KA (C. carlessii) [EAENAE ( Machilus minkweiensis ) K53 48 ( Schefflera
heptaphylla) A i ( Schima superba ) . 1 & ¥ ( Euryahebeclados ) . 40 5 #2 ( Enitida acuminatissima ) . % 1% ¥%
( Castanopsis fabri ) 1F:RS ( Rhododendron simisii) \ JUTI A ( Psychotria rubra) (% @ (Ardisia quinquegona) |l
HERS ( Pithecellobium. clypearia) | 7518 ( Syzygium buxifolium) 75 Wk ( Cyclobalanopsis glauca ) % AEW ( Rapanea
neriifolia) . % 2 ( Lindera aggregata) . 2% ( Camellia oleifera) . £1 ¥k ( Lithocarpus glabra ) , ¥ $i A ( Blastus
cochinchinensis) R SERY ( Sarcosperma laurinum) | 5S4 ( Lindera megaphylla) | B (llex pachyphylla) | Y|
F 5 (Diplospora. dubia) /\JRBERH (Camellia octopetala) (F 1) . KI5 A REH 16 P45 PR R A 4E F-22
PBEMARIEA 3 Bk, AR v 1200 AR P g AL DU AN D A R AE RIS e iR 25 A ROR B I 43k 1 4R
T2 AR 202 SRR 5 37 Z0A07 R SE 0 22 A0 B, SLA S B S AU FAE ™ Chl 8 i 22 SR FH A
CEERAEME P v R N SR e I 06 L (ke |, P& it FHAR B L HL 0 0005, K & i OO
THEMIE , Ca Mg Fe Mn Zn 5 5 T WU/ 606 BE TR s 252 JR3EFT SLA | Chl & & DA K IR0 & L 55
PRI E ) MAT-251DELTA plus Advantage %52 5 [F] {37 K JFi% X ( mass spectrometer) 23 EE 5 Y
B R ALK C/”Co K] PDB(Pee Dee Belemnite ) i, Ml 5152 22 /N T 0. 05%0, 8" C {ELF4¢ 1] By A o )
EIBAT

3C=[("C/PC) o= (PC/PC) i 1/ (P C/2C) %1000,

standard

2.2 BHEH
S A R SPSS13. 0 3K A4 7 AR G HE K R SE 15347 (P<0. 05)

F1 RAURERREBRESFIIE
Table 1 The list of dominant species in Castanopsis carlessii forests at different altitude gradients

YR Altitude/m I $ph

157(A)) KAt RGE L Afr A B I MR R O R B IR
200(A,) JoB] LA A B R 2 LR B S | R A
242(A3) KA AR | RE AL 4 R B I ARRS U AR B AR | AR
332(Ay) Kt GG | FRIVERY | PR S
442(A5) b SRS T EEY N TTY R I Ny )
531(Aq) KA | BT R RS e R SEAS L LLAE RS LR BT U SR 2
632—332(A;) KAt GG LALRY R A AL R PR 2
762(Ag) ¥ LA AR TRT R TS
842(Ay) KA | R R 2R TS AR

3 BERESHH

3.1 RAUCKEEMORFRITER 87 C IRHIE

2 BT RAULCKAEMOAS R L AR 7 85 CAE, E#F - 87 C SFXIME K (-30. 885+1. 205 ) %o,
WA AL FIANHS , A -28. 806%0; TR ARIE K A A1 BYFEIHERS , R -34.399%0, C3 HHHY 87 C AE kL I 7E -
35%0—=20%c 2 1], U] R A7 LK AEAROLIAFI R AT C3 HEPDE AR, )8 T C3 MY,
3.2 HUGIRBLEORBEARAE AR I 8" C 525 & M R T A C R 8K

43 % RAT IS RN KRS AR - 87 C (5 45 @k I F AR S e A T el (R 1,38 2) , 45 21
T ORFEAERE T R 8P CE S & TR T S R R IAIA 1 A/E0 i 87 C fH S5 SLA 7€ A1 AS Fl A8 .2
EA IR 8P C{H S SLA BRTE A4 Fil A6 Ab TEIL B M B 00 2 (A G, 1 R4t v 8P C {55 Chl #£
Al A2 A6 FIl A9 2 4E/E M H 8 C {H 5 Chl 7E A1 A5 A6 A7 FI A9 EIEAISG, 1 4EEmH 8°C S N &%
HAE AL FIA6 5 B F MG, 2 R4 F 87 C {HS N 16 AL,A2 A6, A7 A8 S B F AR, 1 4E4EMH 8°C
fH5 P oafE A1 A2 A3 A5 Fll A7 2R EIFAC, 78 A6 2 B E A2 44 8°C Y5 P 7F Al A2,
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A3 FILAS B EEITEADG, 1AM R 85 C HA K i 7E A7 50 3% IEAHDC, 2 R4 ) 87 C (H M K % i 7E
A6 REBFERMA, 1AL 87C 545 Na BTE A2 A3 A4 Fll A6 2 B EFARN 2 452EM 15 8 C {545 Na
FHE AL A2, A3, A4 A8 WL B TR OE  7E A7 FI A9 S B E IEAISE, 1 4E2EM 8P C {5 Ca S RAE AL,
A2 A3 il A6 5 1 3 IEAHSC, 76 A4 R AS 2 B HUMHDC, 2 2B B 8P C Y Ca S RBRTE A8 MHOCHEAR i
FAE A4 RO FEICIG O B R B EAHOC, AR FAER I 7S M 8V C [ Mg A
AR I E R R IR B W MEACOE . ARRAER I 87 C B Fe Mn Zn 5 & (A S VERE A [ O 3R B EE | 3%
I g E 24, 1 AR 2 A5 A 87 C (B M LDMC 43l 7E A1 A4 A6 A9 il A1 A3 A6 A7 A9 5§ ¥
IEAASE, 1 AEAM A 87 C M Ash(JK4Y) S AR AS A6 A7 BB E T, 2 454 A 87 C {H M Ash & &7
A2 A5 AT ZEBBENAL,

*2 RALXBHRSERREFCHE
Table 2 Foliar 8" C value of dominant species in Castanopsis carlessii forest at different elevation gradients( mean+SD)

3B C {H 8" C values

R U ZRAR Y5 Range VIR Ec%fyﬁ
/%o mean+SD/ %o
Al 10 -28.806—-34.339 -31.509+1.589 5.08
A2 5 -29.772—-31.452 —30.928+0.587 1.90
A3 9 -30.027—-33.319 -31.363+1.056 3.37
A4 4 -30.402—-33.398 -32.03+1.021 3.19
A5 6 -29.292—-31.791 —30.855+0.133 0.43
A6 9 -29.638—-34.022 =31.105+1.275 4.10
A7 9 -29.385—-30.337 -29.919+0. 500 1.67
A8 4 -29.065—-29.760 —-29.340+0. 401 1.37
A9 5 -29.124—-30.353 —29.748+0.487 0.49
At 22 -28.806—-34.022 -30.885+1.205 3.90

A1—A9 AR B IEHBBE , A ACR T A R

x2 BERBEXHEAEEM1E4ME CCESEBEEFHEXRY
Table 2 Related coefficients between foliar 5'* C value and leaf trait factors of one-year-old leaves of dominant species at each altitude gradient

in Castanopsis carlessii forests in Lingshishan National Forest Park

K SLA Chl N P K Na Ca
Al -0.665 " 0.684 " -0.630" 0.732*" -0.623 -0.68 0.821*
A2 -0.045 0.68" -0.612 0.804 * -0.551 -0.733" 0.709 *
A3 -0.371 -0.24 -0.432 0.754 " -0.21 -0.706 " 0.758 "
A4 -0.896 -0.708 -0.746 0.871 -0.15 -0.936" -0.925"
A5 -0.647 " 0.23 0.312 0.519 0.412 -0.200 -0.803 "
A6 -0.175 0.858 " -0.865 " -0.881 " -0.13 -0.811" 0.810**
A7 0.914 " -0.644 -0.332 0.986 " 0.990 ** 0.375 0.620
A8 -0.957 -0.7011 -0.218 0.944 -0.911 -0.254 0.586
A9 -0.943" 0.891 -0.378 -0.811 0. 860 -0.231 0.723

TR Mg Fe Mn Zn LDMC Ash
Al -0.09 0.526 0.884 " -0.745" 0.713" -0.078
A2 -0.39 0.957 " 0.01 0.842" 0.054 -0.785
A3 0.40 -0.687" 0.525 0.639 0.193 0.864
A4 -0.41 -0.914" 0.960 " 0.72 0.994 " -0.763
A5 -0.31 -0.787" -0.698 * -0.766 " -0.526 -0.710"

A6 -0.04 0.900 ** 0.904 ** -0.786 " 0.781" -0.861"
A7 NS -0.848 " -0.327 0.963 ** 0.655 -0.889 "
A8 NS -0.500 0.867 -0.971" 0.952 -0.575
A9 NS -0.262 -0.349 -0.931" 0.953" -0.471

http ; //www. ecologica. cn
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K3 EBRBEAMAAEM2 FEHE PCHESEEERTHHEXRY
Table 3 Related coefficient between foliar 3'° C value and leaf trait factors of two-year-old leaves of dominant species at each altitude gradient in

Castanopsis carlessii forests in Lingshishan National Forest Park

R SLA Chl N P K Na Ca
Al -0.792" 0.740 " -0.751"* 0.781 " -0.01 -0.710" 0.670 "
A2 -0.878* 0.29 -0.731" 0.830" -0.05 -0.822* 0.856 "
A3 -0.690 * 0.02 -0.392 0.865" 0.01 -0.903 ** 0.748
A4 -0.710 -0.685 -0.839 0.470 -0.309 -0.886 " -0.891"
A5 -0.725* 0.657" 0.359 0.766 0.139 -0.248 0.663 "
A6 0.498 0.874" -0.758 * -0.903 " -0.844 * -0.720 0.837**
A7 -0.753 " 0.862 -0.997 ** -0.893 " -0.194 0.955" 0.885""
A8 -0.974" -0.988 -0.980 " 0.643 -0.995 -0.98* 0.810
A9 -0.969 * 0.925* 0.475 0.452 0.826 -0.896 " 0.889 "

ik Mg Fe Mn Zn LDMC Ash
Al -0.655 0.140 0.802 " -0.728* 0.838" 0.022
A2 0.17 -0.272 0.848 * 0.832* 0.391 0.876
A3 0.460 -0.875" 0.745 " 0.582 0.844" 0.437
A4 0.298 -0.912* 0.894 " -0.247 0.552 0.819
A5 -0.301 -0.641" 0.34 -0.380 -0.265 0.676*
A6 0.277 0.121 0.887 ** -0.808 * 0.939 0.627
A7 0.001 -0.854 " -0.075 -0.896 0.850" 0.989 *
A8 0. 805 0.193 -0.706 -0.986 0.947 0.675
A9 -0. 140 0.696 -0.01 -0.881" 0.984 0.567

3.3 RAUCKEEMAEEFIT F 87 C (55458 PE R 11 =15 408

X R AT ILIKAE A T AT VAR A B AR BRI AR 0 7 87 C (H 5 45 Ja M DR A R S P 2R A 7 1l U3 43 (
1) SRR 7 87 C {H 5 SLA &M A C;2 4E4Em 7 8 C (H 5 Chl EIIEASE, 1 4E4EM F
3" C HY5 Chl MR AR R 8P C HYS N S Btk A& AR A 8P 5 P 24k
PEIEAN DG ;1 AFAE 8 C {EAT K & i A S AS 3, 2 AR Ak 5L B 38 MR 56 s S TRIAE I I - 8 C {ELFN Na
SRR B ELRIE T ARAER M 87 C {H Ca & B AV IEA O NRIH- M H 87 C HA Mg &
R 2R SO OC AN EARIE I e 81 C fHAN Fe 5 mE VA 2 L W35 A L R s NEAR I R 81 C B AN Zn
A S E AL R AR 8 C {H A LDMC 226 TE ARG ; AR H- 8 C {H A Ash & &

R,
4 itig

4.1 RAUCKEMEEF 87 C 5 SLA X R

SLA JEAE Y 4 D0 A R SR 18—l 7 S — I S A P AR O A K R ) S8, B R
TN LU L3 A e 2 R AR 2R AE AT B2 s ) 2 55 SLA A 26", ARBFFE v, R4 LKA AR
M F 85 C 5 SLA B HAHIE, Luo X E 7R B B AS [RIEF AR = AZ R RE IO BIF ST B2 Ares S5 X6) 56 [ B SR MRl AT
AR T — g RO T R R A S AR T — B S5, I35 A SEBR R nT LA
SLA TRER i[RI 37 2 LR ARG K AR FZCE 2 i 87 C 5 SLA S 0 S U WA 4738 1 KA i e 1T B
P KR HRCE,
4.2 RAUKEEMEHEFTH §°C 5 Chl LRI T RIER

Chl 22 AEY WOK FHREEA T & VE A 22y i, e B3 2 i i ae i 9fE R . B, A 6 1 8bcC
fH5 Chl RAMMRMEANZ , AUF5H 2 F40F 8°C 5 Chl B EAMK, SARMRLESREAN, S
SIBLAEXFLIT 8P C H S Chl SR A/ 20 5 B WB A OCHE™ . Bort 5% K MYAFFT R BT Hr
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Table 4 Linear regression between foliar 3'>C value and leaf trait factors of different age leaves of dominant species in Castanopsis carlessii

forests in Lingshishan National Forest Park

1 4E4: One year 2 A Two year

mEE R R? MIEPF:y R?

SLA =-22.702X-540. 85 0.617 SLA=-22.863X-559.36 0.651*
Chl=0.0202X+2. 0746 0.063 Chl=0. 1126X+5.02 0.388
N=-2.4724X-61.509 0.447 ** N=-2.7855X-71.832 0.487
P=0.0998X+3. 9404 0.520** P=0.0666X+2.8116 0.395**
K=-0.5463X-9.0376 0.162 K=-2.8641X-78.908 0.525*"
Na=-0.1401X-3. 8246 0.553** Na=-0. 1332X-3. 6654 0.564
Ca=4.3692X+166.4 0.435** Ca=4.4364X+168.85 0.448 **
Mg=-0.1511X-1.5132 0.322°* Mg=-0. 1506X~1.5919 0.325"
Fe=-0.7257X+72.036 0.035 Fe=—1.3462X+59.322 0.0356

Mn=-0. 1596X-2. 5737 0.305* Mn=0. 1878X+8. 1366 0.364
Zn=-4.3471X-80.794 0.232 Zn=-3.5105X-50.779 0.138

LDMC=0. 0352X +1.3471 0.692** LDMC =0. 0383X+1.4758 0.603 **
Ash=-8.7623X-216. 64 0.435* Ash=-7.725X-184.07 0.409 **

X AR 8B C, MRS HTIHAR n=66

M N S e — R R T SORIE E R CO, RYBE T, BETTRZ R 87 C B AR RS i A
3UCHE NS HEE R ENMK, 523K Vitousek il Hultine PRI G R — g e (WA 5T R A Y
FHMN &5 8 C R IR (LR Z M KBRS i 85 C 5 A N &8 22 )%
AAHSCHER 2wk SR C S N SR AISCHE B T 50 A i BREE A O, 1B 5 N 7E AR E RIEE
FE T EMAEL LA N TE6A 3 E A 410 Z R 1 40 e H B DA B N B AR ICR R R A

P EAE DR W A i e v e B A AN ELE Ao 52 M A ) 4038 35 8 1 RE T AR K g ok 1 A ) 4H 2L BT
SARE T i AR S IE ik B S AR R N T MR R A 1 S R A PO BT IEME . AR M 8PC 5 P
R IEADE, X SR GE 25 50— v A e PR A R A I AT b X 3 B Sy B
BRI P AR AEIRTTER B R GA R R LRI 3 AR A B i

K TEJE 5 S SL I BE R A /K o R AR 5 T A 46 SR W) RE AR e A YOG S AR RO & 7
Iz A2 Co, MR Na J8 T IRBHEE IR TR Na B 77 DIBHC K B FilEA 740 2 5 18
(g B REDO S ARBESE 2 AR R 8T C 5 K B i FUR G R I 87 C 5 Na S UG,
Ui K Na AT RL#E 30855 i) CO, YR EE AP ih 2418 7K 73 R AR

Ca VE W& HMEICR 5t R 87 C B IEAHSC , UM Ca XTAIRIB BN TrEE, Mg 58 CHE R
FHHMI, WEEIGR Fe Mn Zn X FTAHIYIICE A RS FEZAEH (R AR A 87 C B A Fe Mn
N Zn A DCHERBUE B R 24 IX TR S A5 TR R DL A& J@ MR DR -4 8 C (L Rs2 i LB A G, ik
AT THE— L5

i T LDMC 755 5 D A R AR /D32 i e JEL B A S ) 3ol 1 i Ry — 62 35 T I A ) ¢ 5 P R
W — AR R, AT, AR 37C {H 5 LDMC W 3 IEAH G, X 5T A AT 5T 45 R A —
O ARBFFE AT 8P C E A Ash Y TR ICE ST ROBF ST A SR —2

ABIF G R EAR A BEOR AR DR SR A [F - i F | IRt Jr 80 C 5t @ PERY S R TEREZE 1 T AL
M AR RNIERM, SAORE AEYIM R 88 C A R R A R I UL R SR e R S R E
SO, ANEAERS I 80 C 5 MRk R RIVE WA R, BB ) A6 R 2 b BRI A SR w1 284k
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