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Abstract; Canopy structure and dynamics are critical components in the functioning and key ecological processes of forest
ecosystems. Evergreen broadleaved forests are the representative community type in the subtropics, but the characteristic of
canopy structure of this forest is poorly understood. In the present study, 80 permanent plots (20 m X 20 m for each plot)
on a typical slope (200 m X 160 m) in the mid—mountain region of Damingshan Mountain were built and equally divided
into 5 groups on the slope (16 continuous plots on each slope segment). In order to reveal the feature and short —term
dynamic regulation of the canopy structure in this evergreen broadleaved forest, we investigated and analyzed the slope
effects and annual dynamics of canopy structure indexes, including canopy height (CH), canopy volume (CV), canopy
cover (CC), ratio of high to low cover (HLr) and leaf area index (LAI) during the growing seasons from 2009 to 2012.
Mean CH, CV, CC, HLr, and LAI of this evergreen broadleaved forest averaged (12.09+0.05) m, (2642.51+278.33) m’
(in each plot) , (59.90+£3.29) %, 2.48+0.23, and 2.00+0.06, respectively. The canopy structure was multilayered with
CC averaging 42.20% in the upper layer, 30.35% in the middle layer, and 18.05% in the lower layers. Meanwhile, the
canopy structure showed differences between slopes and growth years. For different slopes, the coefficient of variation of the
index ranked as follows: CV (29.84%—55.89%) > HLr (32.90%—53.52%) > LAl (22.48%—43.89%) > CC
(16.61%—25.74% ) > CH (8.26%—12.77% ). For different growth years, the coefficient of variation of the index ranked
as HLr (47.33%—57.00% ) > CV (39.70%—49.06% ) > LAl (21.58%—48.13%) > CC (20.35%—24.15%) > CH
(9.19%—12.59% ) , showing that CH had relatively strong stability. We found significant effects of slope scale on LAI with
an elevation of 0.34 when sliding down 100 m in the downslope direction. The results of two-way ANOV As showed that slope
position had significant and extremely significant effects on CH ( P=0.022) and HLr (P<0.001) , respectively, while year
of growth had significant effects on HLr (P=0.013) and extremely significant effects on CV and CC (both P<0.001). The
interaction effects of slope X year on CV and LAI were significant (P =0.016 and P=0.017, respectively). Correlation
analysis showed that there was extremely significant positive correlation between DBH and canopy area. Our results indicated
that the canopy structure of evergreen broadleaved forests on Damingshan Mountain have the characteristics of relatively
lower CH, CC, HLr, and LAI, and smaller CV. This could be attributed to the relatively higher elevation (934—1223
m) , shallow soil (30—45 ¢m) , and the frequency of freezing disturbances, especially the severe ice storm damage in 2008
on Damingshan Mountain. This could also be the result of the long—tern adaptation of canopy structure in montane evergreen

broadleaved forest to environmental conditions.

Key Words: evergreen broadleaved forest; leaf area index; canopy cover; canopy volume; ratio of high to low

cover; dynamics
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Table 1 Plot parameters on different slope positions in evergreen broadleaved forest

ErRes HIr s H/m YR ehi + e TR/ em
Number Plot No. Altitude Slope grade Slope position Soil type Soil depth
I 1—16 971 33.5 T Ly B 45 45
I 17—32 1027 34.2 hr Ll b 95 45 40
m 33—48 1083 30.5 Hgk TR A B 40
I\ 49—64 1139 32.6 ok TRA B 35
\Y 65—80 1195 33.4 [ 3 TR AR B 30

2.2 Mo A

FERE DA AT BERE T, T 2000—2012 AE/E K 2 LU S mxS m [/INEE 7 R AT £ 50T, XA il 2 =
1.0 cm B A RPHESBIRIC IR OGS 0% At R RS BT G EEWE (2 B0 el
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Fig.1 An illustration of the forest canopy structure in evergreen broadleaved forest at Damingshan
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e, P () 22 AN B35 (K 2a) , 2009—2012 4F KB LU S [ - RCAS [R 37 MO AR R (CV) 22 5% A8
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Tl 2012 4E MR E R T (B 2b) GV I3 TR 51 (29.84%—55.89% ) FAEBRAE k14 (39.70%—49.
06% ) X0 i 25 T CH(8.26%—12.77% ,9.19%—12.59%) .
3.2 HERiE OO 35 | L/ R R R e R AR R

2009—2012 4, KW 1L 4 i i AR MO B 75 B2 (CC) 1Y F- 2 (E 28 B TE 53.55%—66.92% , - {E K 59.
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MR TEAEHANLE(P=0.380) (2 .7 3), 2011 4 2012 4EHY CC W35 T 2009 4EF1 2010 4E,2012
AELE 2011 BRI HES AR E (£ 2) . RIS CC EARE RIS A FrAs 4k, 2009 4F
12010 48, ik cC BEE T P R, 2012 ik B 25 Trh ik 2011 4R A 25 (1K 3a)

F2 2009—2012 FXRALERFHTHREEQFEHEREETN

Table 2 The forest canopy structure parameters in evergreen broadleaved forest at Damingshan during 2009—2012

At A0} Years

Variable 2009 2010 2011 2012
M CH/m 12.000.13 a 12.01£0.12 a 12.14£0.17 a 12.21£0.16 a
MIERF CV/m? 2179.84+119.57 a 2173.57+117.99 a 3283.90+145.77 b 2932.74%153.54 b
MO 5% CC/ % 53.55+1.45 a 55.10+1.43 a 66.92+1.52 b 64.02+1.61 b
b/ PR  HLr 2.41+0.14 a 2.10£0.11 a 2.26+0.12 a 3.14+0.45 b
RS £ LAL 1.88+0.05 a 1.93+0.07 ab 2.15+0.10 b 2.03+0.11 ab

CH , L& ¥ canopy height; CV , MRIEARFN canopy volume; CC, PR 5% canopy cover; HLr, I/ R 73 LE ratio of high to low cover; LAI, I T
BUEEL leaf area index. ANFI/ING FRERINIZIRFREA FAEG7 ] 25 5 W3 (P<0.05) o FH B N T A AR R (n=80)

F3 WHMEMREZEERNEFEM KA E SRR
Table3 F and P values for the effects of slope position, year and their interaction on the forest canopy structures in evergreen

broadleaved forest

HF & MG EE CH MIEIATR CV MiEEEE cC /Tl HLe  PHEAE 4L LAL
Factors F P F P F P F P F P

Wifii Position 4 2.89 0.022 0.15 0.964 1.95 0.103 7.41 <0.001 2.40 0.050
AE4) Years 3 0.49 0.686  17.51  <0.001  19.40  <0.001 3.67 0.013 225 0.083
i {37 x4EAy PositionXyears 12 0.79 0.656 2.12 0.016 1.08 0.380 1.23 0.265 2.10 0.017
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Fig.2 The forest canopy height and canopy volume in different positions in evergreen broadleaved forest at Damingshan during 2009—2012
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A P ARG HLe A5 #5325 80 B 520 ( P<0.001, P=0.013)  HM ZE L HEAE A BE (P=0.265)
2012 4F1Y HLr 255 T 3 4F, MiHT 3 AEmIJC i & 25 5% (3R 2) . 2009—2012 4% AR [RIEA %) HLr 77 A f A%
k. 2009 4E 3R HLe 25 5 T E AL, th N W25 T b L3RR B3 ;2010 4F R R R 30 Hire 2%
e T EHER B3 2011 AE TR HLe W3S T 32012 4R R R 3 HLe W35 5 T H B, T B E
Ty v B3R B3 (& 3b)

3.3 SR MM LAL KA L
2009—2012 4, A BH 111 2 I - AR AR S - 1 B3R K0 (LAT) S ¥{E AR fb 7E 1.88—2.15 Z [8] (SF- #4114 2.00
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Fig.3 The forest canopy cover and ratio of high to low cover in different positions in evergreen broadleaved forest at Damingshan during

2009—2012

m?/m? ), RS 5 U B S35, 6 FUAE Gy LAT A7 .

L SSHFYH b
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LAUG BT 02000 o e e, L
2012 AEMLR R YL B TICE N 2000 A g O “H:l:
ESABH ). e
3.4 FERiR OB EETR 4 M B I i Ve

IR =R IR I SV ER KSR @y 20002012 M @immt R RSB GrAESE LAT bt
METEEHZEHEN LR (>8 m) (MIEHE T .42, Figd LA in different positions in evergreen broadleaved forest
20%) > FIEMIE(4—8 m) (30.35%) > FJ/ZM I (0—4  at Damingshan during 2009—2012
m) (18.05%) , [ JZboe 2 a5 B A 8 385 e 1 v J2 s
TIEMRGE, T )ZE ARG 2 S TR 2 MO (P<0.001)

2009—2012 4F KRBT 1LH g i i pobfo e A58 A ILIEL 5. AR S AT LA AN [R) AR A7 AN [R] 3 A6 (o
FEETE ELA A —E ARk, 2009 4F, B2 MO 55 B DL T SR/, DI R, B 2 TR R T3,
g R b3 2 T R B P SO T B R DU SR N B 3R K, R R TR SR
T e 2= R AN B RO BT T BTN [ 8] 22 S AN B3 (8] 5a) o 2010 4, TR MOE AT w5
B2y b B3R B3 TR ORI R 3 R RO S R S R S R TR R rh R B B2
PRI ) 7 5 AR AN [R) 62 8] 22 S A (.35 (8] 5b) o 2011 4 R JZ AR AT 2 ROt o) vk el 78 55 B 0 02 DA L B
WY ER e, DR A, L E MO DA 3 A i, rh 3R A, B =R )2 R TR A [ 3 A MOl 7 5 B 2 R 38N I 3
(K 5¢) . 2012 4%, T 2MOEE 535 5 30 AR 16 5 2010 4R ARARL ; o2 Mo 25 B2 I P i e 38 T ok,
A B 22 AN 3 5 L) ROeE R 25 B O 3 R SR o i 2 T (81 5d)

3.5 R SRARMRR R

2009—2012 4F- | K 1113 2o ] i bABRS e i AR 55 PO Bl A A 2 25 O AR S (P<0.001) (I 6) , RIR 7
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Fig.5 The forest canopy vertical structures in evergreen broadleaved forest at Damingshan during 2009—2012
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Fig.6 The relationship between DBH and crown area in evergreen broadleaved forest at Damingshan during 2009—2012
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