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Specific leaf area and its influencing factors of forests at different succession

stages in Changbai Mountains
HU Yaosheng, YAO Xuyang, LIU Yanhong”

The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083, China

Abstract ; Specific leaf area( SLA) is an important indicator of plant function trait, reflecting resources utilization strategy
during the plant growth process. The typical forest communities under four different succession stages in Changbai Mountains
were selected ,the SLA and its influencing factors in different stages of successions were compared. The results showed that
SLA was obviously different across forest successions, and significantly increased with forest succession stages. Correlation
analysis showed that SLLA had significant positive correlations with elevation ,slope position ,soil nitrogen (with P<0.05).
Further path analysis indicated that on early stage of succession, slope position was an important factor, while Path analysis
model was with low path coefficient on middle stage of succession, and the negative effect of soil N was significant on later

stage of succession.

Key Words: Changbai Mountains; community succession; specific leaf area;path analysis
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AR AR Sy S T RETE PRI 10 AR AR () A 25 355 10 780 A 4 A O 3o e 2 Ak f iy 17 5 R0 T e, i — () 3
REMEIRARAT T BB 46 A W PR A 55 4 vh IO 25 5L, 50 I S SOR ¥ 28 M R T 7 A 02, G e sl i
McGill "> R4t REVE A 2525 N LU A S R MR 6l 3 i F MR REE M BE AR BRI AT o a#ax 4
AN IS BT TR R i MU . AR P AR GBI 52 2RI 2 JC A SEA T G b4 A1) FE e i 2 v oy [l
VA ZR B A B PR IE DA o D RE MR AR S i ROV A BE BLHE HEAT P4, AT BE FL 84 1A #1358 IX) 5 A AL X
TR 32 P AR 43T U AT AR G A8 gt sk — [ R, AT o B85 DR ) ARG E B R A T B PP

e Pt 2R PR DA P L X8y s P TOORR: A | LT LA A IS — B AR AR 2 T A F A () el 2
LT AN PR BT (AR 20T AR SCLA R £ R MRS [ 3 B B A AL A R 5 S X4, e A2 A 3t i i1
U TR AR AR, B AT« (1) LIARARIE B i e v AL R0 L i T AR B0 22 53 5 (2) I AR 20 A PR 45 30
PRIGE A 78 BE M TR A AN AL 2 I | E— 25 AR LD AR AN [R]85 o A v BG I T AR BRI, A
BIFFE AT R LU AR v 20 25 0 o A S (A B SRt R AR S8 o

1 HRMXEHARTE

1.1 AFFEH XA

B9 XA AR 1 L SRR AP X (N42°24 | £128°06 ) 1 LA R AR , IZ0MRAY 43 A5 7E 184K 720—1100
m Y I J8 T 52 22 U IR A el DRt P L 3 =g, AR 490 B2 3.3 °C il tHBRAE 8 P45 20.5 °C, fefiK
WA 1 AP 16,5 °C o AFRER i 600—900 mm , +3EA 1R RR LT 5 + 2 A 20—100 em, B

WK EEA A (Pnius koraiensis ) 1 AR W ( Acermono ) . 52 1 %k ( Quercus mongolica ) %5 # ( Tilia

amurensis) JK M ( Fraxinu mandshurica ) 55 ; #EAR EEA - R BB (A. pseudo-sieboldiarum ) \ 7R IL I B ( Deutzia
amurensis) 5 FE WK (A. tegmentosum ) F1EHE ( Corylus mandshurica ) %5 3 WA A1 35 . 1L F ( Brachybotrys parid
iformis ) \HEHE( Carex spp. ) J—SpRA >
1.2 HPAMJH A AR iR A

AWFFET 2012 427 H—8 A T, RAFEIT AL X 30 4R AL W AEAGHEK |70 4F AR IR A BRI AR 130 4F
AT AREL K 200 46 Az [ - ZERABREE 4 Ff b T AN [R]85 P BEAY T2 BEARBLFEATAE D7 o A, 3 Rl obRk BY B HIL 16 5
47> 20 mx20 m FEH, FEREHE TP IEATRETS SR A . XS TR RBEATREAAG R 0 SR A TR, PR M o) i
16 1~ 5 mx5 m BYFICHETEARBRAR EARTC BN 0L, 0 sk B R VA o B2 BB BE 3 (57 R o)

TR MR AR Z 2 Wy A B 20, BB S0 3 (T 0.1) Rl BEA T R 4 Al DL 34 Fh
5B R E 5 BRA R I KB R AT I R SE 2RI A HUE BRI
B o SR EBAERIEAN 255 R K T R R AR B A B BRSNS A
DKAR R GE 2 PR

FERAFEHBEHLEZ 4 A 350, SRAE 0—20.20—40 em +)Z A9 HHERE AL A £4% A7 ISR = K 1
RETCE T KT R AL SRR R R AR S5 2=, A SRIT 4
L3 fabeillETrik

J Epson PerfectionV700 Photo $94fi{#4T i TR 4 , ] Winfolia 2007 #E47 T AR 31550, 45 2 i i1 £
B RN (em®) s SLA =M BN (m?) /b T8 (kg) 75 HHERE S 20005 2 A 100 BT, 4 AR R
FHELIGE UL 2B I e R B PT LL (75
1.4 Bdlaab P b
141 EEEMITE

RAERE i Z HTHEAT TR AR & )b B BB A 5 e IBCR S S AR 3 (R T 0.1) R A kAT i SR 6 A
E o EEAHRHA AT FRATE AR = CHEX 38+ AR X D034 BE + R XA ) /300 5 4% 15 5 B Bl 5 1) fI 3
N 1 iR

http ; //www.ecologica.cn



1482

35 %

1.4.2 A FA9IE

et At B AR W R RAE Y LSBT SRR (£ 1) o BEAEE 1 R B3, 2 FRoR i
B7,3 R T AT o B ) B LASHAR A s (Bl 0°) WA 1 e 14 £ B e | SR BBUERE: 45° 2 — A IXC [ ) )
DGR BT, I R & 25 9% . 1 Fomdtit (247.5—207.5°) ,2 Fan ALk (292.5—337.5°) ,3 R
Jbdk (202.5—247.5°) ,4 FR AP (337.5—22.5°) ,5 FRPEIE(167.5—202.5°) ,6 TR AR (22.5—67.5°) ,
7 FRPIRIYE (112.5—167.5°) ,8 TR (67.5—112.5°) , BIECF B A, el b, 8 T4 34y

B2,
TRBEEMRBEEERFIESABMAR
Table 1 Characteristics and Dominant species of forests at different succession stages
AR B B EIR W Heim) Wedir TARIZ T
Succession stage Elevation/m Gradient/ (°) Exposure Slope position Dominant species of arbor

I 903 10 2 2 FHE Betula platyphylla
910 7 5 3 M Salix matsudana
895 6 7 3 1145 Populus davidiana
883 4 1 2

I 753 5 2 2 FAR
737 7 3 1 FE W H Phellodendron amurense
723 9 7 2 AR KT S8
761 4 8 3

I 1016 8 1 1 BV K2 Abies nephrolepis
951 9 6 2 LA AR RAS Picea jezoen TTEH
1027 6 5 2
996 5 2 2 LI SEHTAR SRR Akt

v 853 4 3 3
890 8 6 2
840 3 4 1
873 9 1 1

1 :30a (KA HEM 30a Poplar-Birch Forest; II :70a ¥4 F I AK 70a broad-leaved forest; Il : 130a %14k 130a aciculiailvae ; IV :200a [ H-2T FA MK
200a broad- leaved Korean pine forest; i 4HE 1 7R R3EAL,2 R P, 3 FoR T HAL; 7 0] BCs 2 LAWIAR e 0 (B0 A 0°) U BT 1) £
FEFTR SR EUAT 45° 09— X[R04 S 9 16 s, DABUCF Rm 45 54 . 1 by (247.5—207.5°) ,2 Fm ARtk (292.5—337.5°) ,3 TR
Jb3 (202.5—247.5°) |4 FARRIE(337.5—22.5°) ,5 FmMHE (167.5—202.5°) ,6 F/R R I (22.5—67.5°) ,7 Fm U EEI (112.5—167.5°) ,8

FRHYE(67.5—112.5°) , VBT BOK , 7R il B, T2

R2 TREEMREEISEFS Y

Table 2 Soil characteristics of forests at different succession stages

TR B B +HEN TP B +HEN 3P
Succession stage Soil N/ (g/kg) Soil P/ (g/kg) Succession stage Soil N/ (g/kg) Soil P/(g/kg)
I H/IME Min 1.445 0.440 i} 2 /MHE Min 1.251 0.478
e KAH Max 3.724 1.520 FKAE Max 3.424 0.694
1B Mean 3.139+0.367 0.978+0.241 HI{H Mean 2.118+0.528 0.544+0.114
I Fe/IME Min 1.377 0.468 v #z/IMA Min 0.740 0.440
FRME Max 3.531 1.116 e RAH Max 3.634 1.520
I Mean 3.158+0.463 0.67120.195 I Mean 3.487+0.761 0.768+0.219

1.4.3 Fdakbr

X% DL FA o ) T AR S e I T RRELBEA TN AL, BRAF A5 A DU b B IASUEL, [R]— AR AL 2EA 7P 4, A
RS AN [+ 8RS I B AT LA, AN [ 30 % 1) L I T R ) 22 S A SR B R T 22 70 # ( One-way ANOVA) |, 4%
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FEBREAIAH S E AT i SPSS18. 0 588, SCHHIEIERH] Origin 7.5 i Excel 2007 588,

ARSI 2 TCG T3 AT 7 A — B AR FH P A 5 T A AR AR AR R RN AE AR R DL R
T2 0] A PR AR DG 2R (AR ) 77 3k 37 1) 38 428 22 BORITAL ) 5 Sk R AR OC R ESORF IR ) | 3 il 3K 37 7 B4 5K i
AR F U, DTS5 45 A8 B 2[RI A 7 1) VR i B AR R RE ) 1878 R B PR R bR AL ) Ml [l U5 2R %K
AR b 22 ) )V FH 58 T30 3k 4 T ) 4 R B AR BORDR R AR, 3 AR 4 HT R FH 28 LR 2 ok 4l SAS
institute 23 7 AF & AT SAS 9.2 SERL,

2 HRER
2.1 RIS B AR B 1] o TR L .

R REVA 1 45 LB P TSR], A B oL !
TGRS IIAE AR R OB LR s | N "
BeWATH R TR R SO BRSSO p ' !
Pk I AR RES UL R UE RO AV 460> . &5 0
e A SO T (00 B KT RSO BOR 55 o5 |
DL3 PR 0 e TR (IR, TS ik B 5 20
BT REMED A PR T LB A R e, & DT

PP 1 17 £ O U AR R B B < 5|
BRI <IOR U0 | B <RSI <R 00 I B g Frp TP
LR 0 TR SLA SR HTNN SLA 4 % SE2BY Bt Suceesion siges
25+ (P<0.05) ; HoAL 458 Bir BEAY SLA 34700 1 3% 2% 5
(P>0.05) B1 FEEEMEEHERTHES

Fig.1 The variation of SLA between different succession stages

2.2 e TEIRR G A R DR 1] B AR DG 2 B SRR 00 30 45 A YA B MR TP BT T B £ 70 47 A U R
RTS8 AR 3 T, 25 SR e, LU I AR P00 I BB 130 4R 2B S 200 4R 28 B LT R AR s 4591

e e . e VAN — b USR] e S0 RE 36 B 8 1 25 5 B 35K 7 (P<0.05

R e N B S TE ARG R, St PRI (r0.09

HIFHICHEA 3

F3 EHERSHERFHEXRY
Table 3 Pearson correlation coefficients among SLA and environmental factors

%R THEN TP K W i) Hedsr

Factors Soil N Soil P Elevation Gradient Exposure Slope position

LT AR SLA 0.431* -0.205 0.498 * -0.046 -0.184 0.396*
# P<0.05;SLA ; specific leaf area -2.797*

23 R AT K R Y B AT
FER 4T (0 1 335 7 S BT 7 2 B
B 0 L T LS T A R P T 6 L ,
FEA D, 38 P BB M 5 e i T AR ) T 4 0242 N 0
B3 3 BRI A e 7 S R 4 W B 6 2 T, B 3
SRS RRSHIBR , SO I8 AR B B KO -
SEFTH IR 15 th 4% B B 0 L TR A B, 4 i
ORI B 0 7 TR R S T RO % | e
231 VORI A 4T B P R A R
mE 2 s, W E AR (P<0.05) 26 3 45 104Kk

K

-0.095

B2 REWMHEEREE

Fig.2 Path analysis model of early succession
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Kb HE I TETRR B A X b T AR VR0 138 N, HAB B AR AN 8.3 (P>0.05)
W3 4 s, &5 P70 T e T AR BB B R 0.913 . MR 347 Al 338 N F T Be I T FRL ) BB i 114
AR R B R -0.212 .-0.906 . -0.336,
4 EENHERRYE

Table 4 Path coefficient of early succession

NEAE hE i R Influence factor
Dependent variable Way +3E N Soil N 33K Elevation W fv7 Slope position R?
He AR SLA HAE -2.735 -2.797 0.511
V] 2 5% e 2.399 2.585 -1.417 0.913
8-l -0.336 -0.212 -0.906

2,32 JEERI T B BOE AR M AR R Rl A R BER
WA 3 Fis, BRI (P<0.05) A 2 4% 38 N OGF G T AR 3 0o % e i T AR, A BR AR YR i 35
(P>0.05) .
W32 5 Fim , 45 B0 PR - X6F L T FR A4 A R B R 0686, 4% BRITF-H | 3307 XoF b I T HL 114 52 Wi 3 722 22 00
K, R 0.759; Hk Rk, AR R ECR 0.548 ; 14 N 5/ il 42 240k 0.400,
®5 EETH | HRESRME

Table 5 Path coefficient of middle succession I

o AR &R A £ Influence factor
Dependent variable Way 1 HEN Soil N 13K Elevation v Slope position R?
LT AR SLA BRI 0.282 0.361 0.711
[F1) F2 52 1) 0.118 0.187 0.048 0.686
g8l 0.400 0.548 0.759
0.361 3.461*
-0.132 3.368*
A 4 A
0.400* -3.519*
0316 TN > LER 033 LN > LR
4 Y
v -0.114 \ 1.549
s s
0.711* 0.089
3 EEGRHIMNEERREE E4 FHEPHINRBEREEE
Fig.3 Path analysis model of middle succession I Fig.4 Path analysis model of middle succession II

2.3.3 G T Bol A2 i AR I MamAs R 8k

WK 4 Fis, BE AR (P<0.05) 3645 3 4% 36 FE R 1398 NS Fe i AR R E N At
PRARYI AR B3 (P>0.05) ,

W 6 iR, 4552 Wi K 15 T L o v B A0 i B8 B2 R 0,719 33 (57 X6 B i T AR A i 52 il 3 42 2 08 5
2. 734 MR RYIE AR R EBOCN 0.125; 38 N X T ek A= AR G, h-0.168,
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x6 REHNHIMRBERHEE

Table 6 Path coefficient of middle succession II

RS i SN R Influence factor
Dependent variable Way 13N Soil N 3K Elevation i Slope position R?
Lot AR SLA S -3.519 3.461 -0.088
(1] 42 5 T 3.351 -3.336 2.822 0.719
ps8- Al -0.168 0.125 2.734

2.3.4  EEEIEE P AR E JoR R R EER

wE s s, BB (P<0.05) 204 2 25 S A7 6 e AR 338 N X Ee ot i AR LAt B AR IS I 2
(P>0.05)

g 7 Fron , A5 750 T e T R A f R R 0.853 Bl X6k Fb I T AR AY B B2 i 42 2R 800A 3 0.88;
T35 N 19iE AR R ECN 0.125 10 F et AR = A AE R, S -0.385,

®7 RERBEERER

Table 7 Path coefficient of late succession

NEAE fE W RN Influence factor
Dependent variable Way +3E N Soil N 4K Elevation Wefii Slope position R?
He M TR SLA [R5l 0.389 -0.251 1.045
V] 2 5% e -0.024 -0.134 -0.165 0.853
S 0.365 -0.385 0.880

-0.251

3 Fig5itig |

3.1 SRR B O TR 22 B HA i
AWFFEF I, BB A R AT, et i AL 2 B -0.041
WA LT R R 0 S W e 2 5 £ 2K o 350% '
PRV P-4 % S5 R R 2 A 5 o3| AN °| i
WA Wilson %57 K BE SR EMH Y X R H, L
R LT LR S 000 4 9 SR PR 0 0
O ROV AL T FF R BR 0 , A 2 /N L T L
R o] BB S T4 5 A R LA, 34 & 1,045
ol RN % B R B i 5 S K A Ty i e R T K B EEEmEREEHE
4 S i BH ) 38 K, AR AR ) N S K A3 R AT A Fig.5 Path analysis model of late succession
TG R, ZEAR A AR Y BEAT 1) B 8T, W SR A 5 v
HELYIAR HA 25 IR 1 I TR, S5 A0 T B4 o T S 10 R BB 2 , 7 LT 28 1< 5 8 1 7 B e
BN A K R A LR R IE RO 2 a0 b S 300, R B Ak BRI R R A 2 | I T RO Y R A RE AR 1
PREFA NS IR, TG A 5806 =F & IAREE
3.2 R[EEER B BEREVE L AR 22 S i S R A
YT REEARSE 11 B BIRSPE RVER B2 A5 (R0, AR TIP3 o 40 S 43 22 1 L I T A S5 04 e+
HEN BIEMERR, MRS RN FIIZEE IR K 3B IE 0 1 28 Ak 2 Bl b 66 B i A8 A i A4k, 1F
SMAE AR . T AR/ NN BERF 2T 45, ax S AR AR W DK 7 A R R G LR B iR R A Sh eIk
Y S M LB S R B A PR T A KR B B A B K A B PRI s A AR,
JUEM B XA B AR A S v B R RURR 3 R A TS AR AR X RS I BRI P AR ) B BN SLA | TR B 2 1

1 -0.181%

efr
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TN THAA RIS (e L REE b AR RIS RO /N 85 22 S AR, 3 B4R 5 g o
LR IR LR TR | I KR AR R AR R O B S AT R I B A X L
T AR AR, 35 16] B A8 A 2 i B30 B Q8 A8 2 4% AN TRD i 1] ) T 5245 16 T s ] it JBE A [
IR DI R A A A IR S — S I 25 5 SRR IRISE R 1) 2 S b SR 2 SE MR AE ) () I B2 20 A
A4 B IR S 2 - S BTIREE IR | = SR BUAE P71 . —J7 1, AN R S RE R A 2 b e ko AN R LA A 1)
GRS 5 I —Jr T 3@ AL S P o AR AS S LU AR SR i Y RS R, LA LA
B AR 3t L A3 A A A TR 2 YRR v S B B A AU K T L e R i, X AR A T
AEAE R g SR BT BB IR SRy AL FA R Aol — 5 e HE L i T AR o mT e AR AR 0 P S K 23 80 T 260 3R 8 8 el 42 1
SALSEE e 7 A LRI, — e v F Tt RE S 4 e A A AR IO U R )

TEAHSEAE 23 B EAE L, AR 52 T @ AR i 7 12 IR 280 o BE , S FfEs D] 52 ey
M LT AR A R BOLAE O B BE R 22 57 . THORFRIY , ph T 3RETHBO TR, S 75-4% DA 1 18] B AF L ) 2422 5
PR e T AR A R R MR IR, AR M RS SRR S L AR A SR SRR R I, T A R BUR
Ko BRI BB AR BE 00N | A5 R0 A 1 (9 S A2 2R e A i HAR B B, 3 i) E 25 TR HE A B
Ja AHYI R E S T A% PRl sE S R ZUA G . ORI 1, AR 0 A AR A 4 N R HE AR 8 R
PR, 33k AT RER DA D 28 R A ST 2R PR, 2R BN 3 M2k | 2R HA B R A v ) AR i, IR
I MRS B A T n

LA VA EWTFE A SRR AN R]TECR [ B bR e L T ARG DR 2 R T R S A AN R], BRI G A I
A, BAN WABEZAY A R B EHT, A R B BEY R A SO — A, i T SR AN R a3 Fe - T
BURABA Fr2Es . BTLL, Hemt i BUAE A5 R B B 2257 SR DR A [ IR 2 A RO 228
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