I % 4 % Guihaia 31 (4).473 — 478 2011 £ 7 A

DOI. 10. 3969/j. issn. 1000-3142. 2011. 04, 011

=MAIMRSGHNBEEHNSHERTEREH

EoONEL2, BExll, KAWL, 545!
CL /Al K% BT, M 510642; 2. MR K% REBESRLELFBERE, /WM 510642 )

B E: DR NEA, AR E RO BE T AR AR IR A AR IR SR RS + 3 X HRRFD 3 B A
ARG 1 5 2 854 (PR BUR B LAT fk EFLEBRIE COY AR T b BB 4% 4 (WK T BL &% TransDir FUAK T 85 %
TransDif) , 353 TERELW SR T B AGZ B AL R, 2550 R0, B AR I8 Ho 0 AR B 38 Ak iy
LAT VS EA MR 1.9.2.7T 2.6, BRELK N 11.3%,14. 4% F119. 3% ;CO - FEHE 4 9 K 18.1%,10. 4%
M 1L0%, 2R RHH 13.9%0,17. 796 26. 2% ; TransDir #9743 F| K 6.5,4.0 #1 3.9 mol + m? » d'1, 45
F RPN 22.1%,22. 9%6F0 30.8% , TransDif 9 FHEH 551K 5.5.3.2 71 3.3 mol » m? « &1, R RHH
15.2%,14. 82601 19. 296, LURZ WA T e 80 2 [0 R R U8 . MR TR, 7 3 F ks 4, TransDif
¥5 LAL & CO B3 M, M TransDir YAEBLHAF S LAI R CO BEME. BENBESHAE RSN
GRS R R ke 3 A E - 6 2L

x@im: EEEW; RELBRE: HRBEE; kRERREA

RS ES. Q48 TEERINM. A X EHS: 1000-3142(2011)04-0473-06

Canopy structural parameters and understory light
regimes of 3 artificial forest stands in South China

JIA Xiao-Rong'-2, SU Zhi-Yaol'2, OU Yu-Duan!, XIE Dan-Dan!

( 1. College of Forestry, South China Agricultural University »Guangzhou 510642, China; 2. Key Laboratory of Ecological
Agriculture of Ministry of Agriculture, South China Agricultural University , Guangzhou 510642, China )

Abstract: Canopy parameters and understory light regimes of three artificial forest stands in South China,i. e. , Euca-
lyptus,slash pine and mixed forest stands,were estimated using hemispherical photography based on quadrat method
together with plant census,and the relationship between canopy structure and understory light regimes was analyzed.
Leaf area indexes(LADof the 3 artificial forest stands were 1. 9,2. 7 ,and.Z. 6, respectively,and their CV (coefficient of
variation) was 11. 3%4,14. 4% ,and 19. 3%7, respectively. Canopy Openness(CO)was 18.1%,10.4% and 11. 0% ,and
their CV was 13.9%,17. 7%and 26. 2%, respectively; Transmitted direct gap light(TransDir ) was 6. 5,4. 0 and 3. 9
mol « m? « d?, respectively, and their CV was 22. 1%,22. 9% and 30. 8%, respectively. Transmitted diffuse gap
light(‘TransDif Ywas 5. 5,3. 2 and 3. 3 mol » m? « d'1, respectively,and their CV was 15. 2% ,14. 8% apd 19.2% ,re-
spectively, High spatial heterogeneity in understory light regimes was found in the mixed forest stand. Correlation a-
nalysis indicated that in all the 3 forest stands TransDif was significantly correlated with LAI or CO, while TransDir
was significantly correlated with LAI or CO in the mixed forest stand. Canopy structure of the mixed forest stand ex-
hibited higher spatial heterogeneity and had a direct impact on understory light regimes.

Key words: canopy structure; canopy openness(CQ) ; leaf area index(ILAID); hemispherical photography
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AR 2 10 45 40 TR B 2 B W 2R AR AR K IR 4
SRR LR AR B K SRR K B BE 7 , 7 B W 2R AR
BB INSBRAAE VTR R |25 SRR |+
ARS8, 3 B Ak T AR 10 A 46 T S 3 L
RERBENBEEHAE (LES,1996; K45,
1999, 2=l 22 2004 3 Norby %45,2003). Hitt, Zr bk
RyTERGE M AR RER N E A, AR H 20
48 80 SRR LR A MM R #E A TAK, TR T A T 4ibk
% IR SARD A AT B BUAR , ol TSR 2 — |
BREWRE EYEREERANZRALT SR L
FEBL FREE A5 FRBRE, WL,
2007 SEEER SRS TR, AR B 1 R B R
B IR A A A B R, K T bR 4 B R 2
SEHE B R FF X B A AR IR 45 4 9 A

EAEX, EREH BB AR, THTREE AL
3 5 i S B S 45 9 T R O B 25 19 4 4 L 1 0 A
P, B HREE R IR A B A e 4R
SLFEESMB BRI R, B R S BB

REAEFRZERHLH A (BKES,2001; %

& 2002 B 2%, 2004 7 E S84, 2007 ; Frazer 4,
2001; Silbernagel % ,2001 ; Beaudet 25,2002 ; Archi-
bold %,2004),

R 20 42 50 EREBARERE, R4ER b
X 5 BB A 2 AE RA A IR R (B K 4§, 2006) 570
AERL B U B EA BRERKRABEMER
BN ERFRIELA) RBBRE: RGER] RE
BEEAEFHRNEE S + FHR 22 — ok iR
%,2003), AR UERRERKENRE=/ME5F
BARERURET RE G BBK LR HE A TH
53 R AR BB AA MR IR S AR OR BT+ & W+ 4K
FOERBIRMNE, ER 2 HEREHSE.HEH
5B (leaf area index, LAI) . #k 7 fL B & (canopy
openness, CO)FIN T B &M, FERKTEHN K
(transmitted direct gap light; TransDir) #IAK T 8
&1 9% (transmitted diffuse gap light, TransDif) , &
MR=ZFATHKSHEZEMAT B EERE
HIHN=ZMMATIHRGHREEEW SR T HRERHE
RHEAT T 4307, X488 AR b K220 K B e 18 8 bk 4
SHNRSRER AR SRS BEERIE,
HEINFEEBIPEN; I KL KRS Ss TR .
FIRCE R ARl 22K . AT R A R E R
EAREB =M ALK M EER, B3 % FHKE
MEBRHBITHN,.EBH LALCOKREEEE NS

AT &AM

1 5 H B

AT =R A TR R AL TR KEW
ARG AT RBRH AR, LT M XA
ARALER . B XA TILEIEHR ML, S m RS 28
hm?, KRN BPR L, T REE R R FAE. K
B THRFEENSE, FEFHKBR . ERHER
B RABALMEFRL . HERN. £8HKE22 C
EH,BRAQ AP KE 13 CEA;BRAG
AFEHKR 29 CELFHRHRE 1800 mm AH
(EZRBE,2005), WARRET 20 4 70 R34
BRI AR ERF S AR ARE R REE.
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2.1 > EEMREIN

TEBF 5% DX 35K, , 5 A A% K | 38 b 48 K R 32 Ak Ok
fif +F X ARG =Fh AN A5, SRR EREWN
B A BEALIRE 3 1 20 mX20 m WEEFTH#ITEAK
2 ,iE R M (DBH)>2 em W3 A, BRAES
R Z W E (H, height) . J§ 42 (DBH, diameter at
breast height )&, IR F B 1 KB A Nikon
CoolPix 4500 (3 AH#L, 514 Nikkor FC-E8 £ fii &
%5 1600X1 200 43 B, IRAK AR LR (1 s DY
JPEG g BRARERF. BAXMHBRERSNWE
SEH X BB 4 72 4 B0 (Frazer %,2001) , X AR
ZFHEEGXMHRK. EBMET B0 SRR E
1.6 m ik, REFHHLAKF, BN L, B 5 MR
HHRE R, LIRE 45 MBI ATFIHE L
HEREMSBMART ERRL. '
2.2 ®RgaE

Nikkor 8 IRGE 3L 180° 1 # , Fr K18 Y Ak e FR
F R B 55 FR 2L 3R 1 & 18 (circular or hemispherical
images) , A W B 5% K Al WinScanopy #k ## (ffi &
2. 3B, % K Regent Instruments 4% &) H &) X BF
REMEREZRBTIN. ESREEPRAR
22 45 B AR bR AU AR, A U SR A BB B, |
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BT BAREARELCEREER T RIEEE
H 5, STATISTICA Stk (4 5.5, % H
Statsoft 28] H i) #F 47 & T EHE 5397 .

3 ZEREM
3.1 R

i AR T YA A AR AR = A TR Y BERE, 25
SIFRARBENBR R HFFMEER 1 Jrr, HAESERE

N AERARLTRAR R EERRE M, WANEE DR K
A SRR RRAR s IR B AR AR, TR AR 2 R R A0 5 1R
B3k 2Bt T X L A R KA S I B A A
W AR AT AZ . R OEIE R E 2
SP- 25 495 7RG AR R T A A TR KK L TG I WA AR D
R i F R & 2 REA K. R
b X7 ARAT T, AR RS L HE 3t 0 N ff AR D A
32 BRGHMERTEARRYE

THE &M CO Ml LAT P16 45 9 F 2918
PR BROKE B/ MEFE R RE(GR 2. BHRE

R1 ZHAIRIVRFRAEHRR
Table 1 Tree layer of three artificial forest stands

K42 DBH (cm) e H (m)

o T A R 3B — _‘
Forest stands Dominant species of tree layer Wl SRR P {E AR IR

Mean+ SE Mean+SE

e AR Eucalyptus stand B M¥ Eucalyptus urophylla 18.530.8 17.94+1.4

1% i #4AK Slash pine stand B HLAY Pinus elliottii 14.740.9 13,74+1.0

JR A HK Mixed forest stand FH X Cyclobalanopsis glauca , 5 K Schima superba , 14.9+2.8 12.3%0.9

KT Schima argentea

x2

ZHALKRSBESHNERGIHSE

Table 2 Statistical characteristics of canopy structure of the three artificial forest stands

MEFLBEE CO (260

N B R LAT

Ifiﬁst stands WHEERER BM--BXKME TREAKR HAEIEER BM--BRKME TRERK
Mean+SE Min-Max CV(¥%) Mean+ SE Min-Max CV(¥%)
¥Rk Eucalyptus stand 18.140.7 10.9—21.9 13.9 1.940.1 1.6—2.5 11.3
B3 A K Slash pine stand 10.440.5 7.8—13.4 17.7 2.740.1 2.2—3.5 14.4
JB 3 Hk Mixed forest stand 11.0+0.7 7.8—18.4 26.2 2.64+0.1 1.5—3.5 19.3

B, =R A TR B LA Bk RAL, M4 > RS
FIH R ARAY LAL B3k 12~15, R E S WL X 1w
Ak LAT 5k 6. 61(fF#25,1996), LL F¥%H
VLB = N ARG R 7= T KO 8K
ZRbARAE E B, fR A AR CO Bk, LAI &
N REREI R A XTI CE B K4 RS
B 75 S A R 1 AR H A A A ST R R OR R L AT £
BHREE YR LB B —, AT LAT B/ Al fEt 5
R AR A v R, ARG 3 K 38 L, AR PR B F %5
A EMRITERES A L. BHMAAKMIEZHK
LAT AL, A BE 5 18 #b A2 AK 1 TR 38 AR F 2 B9 42 A
PR EEREARKREX.
MGIHEHEE = N LA CO 1 LAI iy =2
IR REUREIATETRE  HTREABCVIERE
Al 13.9% ~26. 290 11. 3% ~19.3% ., =#b
ANIMPEREMHE R R AEHBERE N BZ
AR b A Ak > # 9 AR R BTIR S E AR CO

M ARERE, FEE K LA RN 257
B, HIR RATE FIR AR R L Bt 2, R S5 1 LE 8
IR EHEZE S WA RER K. FT LIS b A
MIRAH CO F LAT BARE LML, (HIR 34K CO
M LATL #2581 57 it i 28w .
33IMTARERZER R

B2 3 W], =AM B ARR B S OL 3 LU
IR, R AR E A GEAR A BE AR X B/ . Rl
BRI IE AT B biE 28Ut R EY KT
P2 3t P PR AR ST AR PR A A4 o i A R b L AR R ) R
RIK T FIE SR ERH T, MHEEHEYER S+
AT H AL, BAMRIFELD, KEDE, MR
MAE TR B . BIRRARBO RS, LM,
REEEE WA T oK, B LA B 22 (8] ) 38 9 0 A A
ZEARGE AR PR MR AR R B bR 2 . TEIR AR,
BRI RAR R AR S T b, YRR 3R A T RR P B,
AT IR 858
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ZRAIHGARTRBYRANPEERME,
ATHESEWTERBEERFAT RS KT
HHEEMATEHENERRZRERZ IR
22.1%~30. 8% F1 14. 8% ~19. 2%, T iR 3k 4k
T 6B 23 18] 7 S5 A 5 BH B, R AT AR R I i 4 AR B
ToRRpE R B AR N EE . /TR, R

BB B3 TR A AR R 2 G5 M 22 1A R PE G
WA LAT AR RER 14.4%, 5HKT
B MR RS 14. 8% BEMl., IBEH LAI Y
TREABR 19.3%, 5EEATHRHALNERER
19. 2 Yo AR, U8 IR AE AR AR st 5 AR LAT B4 25 ]
BREREZEMEKTHHAZASAHEERER.

RI ZEMAIRSPHTARNELRKRHE

Table 3 Statistical characteristics of understory light regimes of the three artificial forest stands

P F B 5 Y6 TransDir W T # S Y TransDif

AS} Forest stands WELHER BMI-BAE ERAN  HETHER RMI-BAHE ZREN
Mean+SE Min-Max CV(%) Mean+SE Min-Max CV(%)
W #K Eucalyptus stand 6.530.4 1.7—17.9 22,1 5.540.2 3.3—6.8 15.2
8} 42 #k Slash pine stand 4,010.2 2.5—5.7 22.9 3.2%0.1 2.5—4.0 14. 8
B2 #k Mixed forest stand 3.94£0.3 1.3—5.7 30.8 3.3+0.2 . 2.5—4.7 19.2
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Fig.1 The relationship between canopy structure and understory light regimes of Eucalyptus stand
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EEETEMAE R ERNER N
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CO5LAIEM B ERMX(P<0.01), 5K TH
HAEERBEEME(P<0. 0D, 5K TFTHEH X
FABEP>0.05); LAl 5 CO M T RS EEMK
BEARMEX(P<0.0D, 5K TENEXRREARE
(P>0.05); K FHESES CO.LAL XA A B F,
5T 8 6 B 2 EA L (P<0.05),
HEZATH.BRTHRTEFASHERKA=ZEHA
HEZ HEREZMHABEMXRXRE. CO5
LAI 2K B ERMEX, SHK TR LCEREFEM
K, S TFEFHERXRREARBE;LAL 5 CO KT 85

AHERBERHXL. SHTEHNEXEARAEE.

HE 3, UNERFEZEYEBEHX
*x%. CO5 LAI R BERMX, SHTF 8K
ERBEFLEHX, SHTESLE BFIEAHE, LA
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ZMBEF. LATS COMKRT B L EH 8B F R
X, 5RTHESEE R E MM, BB LAI ST
SR St TR A, LAT # ok, MO IR i 2.
ATEHES CORTHIEHEREEMX, 5
LAI 2 B F R,
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Fig. 2 The relationship between canopy structure and understory light regimes of slash pine stand
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Fig. 3 The relationship between canopy structure and understory light regimes of mixed forest stand
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