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The dynamics of the structure and plant species diversity of evergreen
broadleaved forests in Damingshan National Nature Reserve after

a severe ice storm damage in 2008, China
ZHU Hongguang”, LI Yanqun®, WEN Yuanguang'>* , LIANG Hongwen®, LIN Jianyong”, NONG You®

1 State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources, Nanning 530004, China

2 Forestry College, Guangxi University, Nanning, 530004, China

Abstract: A damaging ice storm struck southern China in January 2008 , affecting 19 provinces of China and nearly 17. 65
million hm® of forests. Although disturbance of this scale occurred rarely (once in a century), it provided a unique
opportunity to study short- and long-term impacts on the compositions, structure and succession of forest ecosystem. A 3.2
hm® plot was set up in the ice storm-damaged montane evergreen broad-leaved forest in Damingshan National Nature
Reserve. The plot was divided into 80 subplots, each of 400m’. Within each subplot, all trees ( diameter at breast height or
DBH=1.0cm) were identified, mapped and tagged at breast height (1.3 m from the base) with pre-numbered aluminum
tags, and the DBH and stem heights of these taged trees was measured. In addition, the LAl of the plots were determined.
We assigned each ice-damaged tree one of the following three damage categories; main stem broken, tree uprooted, or
dead. We carried out surveys in 2009 and 2010. The evergreen broad-leaved forest of Damingshan National Nature Reserve

were affected severely by the ice storm as the damaged trees accounted for 51. 8% of the total individuals with DBH =

B FH A RFE LS YT H (30860059)
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1. Ocm in 2009. There were 776 dead trees in 2010, 6.75 times of that in 2009. In particular, small trees ( DBH 2—6c¢m)
were more damaged more severely than big ones, accounting for 68. 18% , 54.29% , and 83.51% of the total broken main
stems, the total uprooted and the total dead trees, respectively. Resilience of canopy cover to the disturbance was great, as
indicated by 55.4% increase in LAl of the forest from 2009 t02010. Furthermore, species abundance, richness, Shannon-
Wiener index and Simpson index of the community had increased 14.96% ,10.05% .3.89% and 1.13% , respectively,
from 2009 to 2010. These changes were statistically significantly (P=0.018-0.000, df=79). However, the mortality of

large trees of dominant canopy species ( Huodendron biaristatum, and Acer fabric) will affect the community stability.

Key Words:; ice storm damaged; evergreen broadleaved forest; forest canopy structure; species diversity; Damingshan

National Nature Reserve; subtropics
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KA A SRR X LR EE T 1982 41,2003 4FTHA% A I G F AR OR3P X, IZ AR 37 DX 1) 2 B R 47 X 5 2 1 4
SRR AR R Y, R IV R R 23°10°—23°387N, 108°18'—108°45E, Tfi £ 64900hm” ,
A T i AR 7 KU DX, MR B L R B G ORI S ORI 2 53, o Ll XA AR 23R 15, 1°C,7 A 3SR
21.9C,1 A F3S 5. 8°C , Wit i it 28. 6°C , MRl —6. 0°C 5 H 43 = 10°C (AL 5047. 7°C 5 AF ¥R K
4 2630. 3mm, KEHILHLBRAT B ARE M2 % BRI E M R 2%, BT Mg
FAEY) 234 B 918 J& 2374 FhU' AR o 2 KUH SRR AR, & 1992 4F WWE PEAf AR 59 [ 40 AbEL
AERRE LRI X Z — XX RRAIZ5H Dfe O A A S R G AR A R 2= MME
1.2 Fehie 5k

HF5E MR AE KB L F AR AR DX e L DX AR A b3, T4k 800—1200m, Sy A 1l il DX i) i ok 1
U AT A 2008 A KR K FE B E A X I, R I E S TR E E D EIEELE B £ 5 (Barro Colorado
Island , BCI) $H T AR KCRE M p0 B AR BEIE) T 2009 4F 5 & 3. 2hm? [ SEKEHDL SR RTK 4> 0 104
3. 2hm® KAEHLK] 732 80 4~ 20mx20m FIFETT AE 1Y 4 AN FFTHEAE AR AARIC . ZERE1 20mx20m AR N
LA SR 4 A 10mx10m F1 16 > 5Smx5m B/MET . DB SmxSm /AN T S BEARA 6 BT A iz =
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1.3 BEEEZE SWF 2R

FE 3. 2hm’ [EEREHL A DL 80 > 20mx20m AYAE T A JEA IR 2 B, T4 5 o RS2 CID AR Cl-
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4.0—6.0 m 3 ¢ MRRSHE, FH SPSS FRAF BB AEA ¢ K30 43 HTMRORFET | BHHE AT TR B A2 1% 25 S 2k
FH SPSS XA BB XTREAS ¢ 4G 55 20 BT B v 5 J2 I T RS 5L OO B 0 R B LS iE O R AL R R E S
0 Simpson 8% . Shannon-Wiener $§ %%  Pielou Y5J2] FEFE 500 22 5
2 HRESW
2.1 KIGARARFEY R AR5 5 56T 1 5

i 2009 AEEAL 7E 3. 2hm’ BAEHL T 942 = 1em BIARASAHYIA 282 Fi 8760 # , 32 KA 4538 1, 32K %
iK51.8% . K 2010 4F  MORHTIGYT T BHSE FET-AMACA D b B SR 26 F 70 B, (7 2009 4F B
R PRI MAEL 72.22% 1 58. 82% , LA = 5% LIS AT ( Huodendron biaristatum) (27 ¥R) fc 2, ot %7 B 8E4
BB 38. 57% , Fo Ukl % PR (Acer fabri) (5 %K), 5 7. 14% ;37 T 17 # 22 &k, MR A 2009 4E 1Y
19.32% #13.31% , KU e 2 BIIE = SRR (4 5,18, 18% ) , LN A (R A F ( Sloanea chingiana ) F1T
W (Acer metcalfii) ,$1°5 9. 09% ; JET-AMMAA 776 tk, 5 S AMAELH 6. 11% , /& 2009 4EFET- AL (115 #R)
6. 75 4%, X EEIET- AN = Bt 1L AT 5 B B R, 38 69 AR, 5 8. 89% , AR K S O B TR
( Microtropis tetragona ) 40 B | 1€ 18 1 ( Machilus pauhoi) 39 £, B A 36 . % IF Mk 34 ¥k 57 A4 ( Ficus
heteromorpha) 31 # . & J1 ‘B %¢ ( Diplospora fruticosa ) 29 . 40 K #8 ( Eurya loquaiana ) 21 ¥k 4 J7 i ]
( Erythroxylum sinense )20 # . & B UKV 9 8 X5 W LI S ] P R ) 52 10 7 A6 R S50
2.2 MORZZE 5 AR FIR = ) O R

PERWI(ER 1), KIGH 1 4 (2009 4F) , MR T F 2R AETE 2—10em LR, A9 T A S8
65.56% ; BHHIZ WL T 4—14em #29%, &7 BHSE A SEY 75. 63% 5 MAET- FE H BT 6—20em 124, 7 AET-4>
RSB 62.61% . KIGHE 2 4 (2010 4F) , MORYT T  BHEERISE T3 E 2R AAE 2 4 6em 129, 43 3] 5 % 4F
T BB FAE T M BB 68. 18% 54.29% F183.51% , 22 FPER I 45 5 2009 1 2010 4F F 3 FIZET-
AR AR S I 35 25 5% (P=0.015,1=2.457,df=187;P=0.000,:=19. 166, df=888 ) , M T T Ay 2= 5+
ANEFE(P=0.203,1=1.276,df=684) ,

FEASEAS [RAR 185 G 2 T MROR 32 DR L, 2009 R4 T B9 =245 2 3 4 B 4, sz 3 i il o5
TR BT 79. 40% F168.91% FET- 46 F 2 3 4 5 B g, HAET- MR BEUY 71.30% . 2010 4
Pr+ BHSEdRE e 2 3 4 RS, 2 o AT T R RR A AR B0 90.91% F177.14% ST FEAET T 1,
2.3 4 B4 DR ERIBET MRS IR TR B 91.37% (R 2) . 2 SRR IR 45 R R, 2009
2010 4EEEHT T (p=0.377,1=0.885,df=684 ) FIFHHI (p=0.062,1=1. 880, df= 187 ) MMAMIR = 22 7 A W3, T

i
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FET MRS A 225 (P=0.000,:=13.090,df=888) ,

R1 2009 712010 FARZMEBNEHNRRS T
Table 1 The DBH class distribution of individuals of the different damage types in 2009 and 2010

7 2009 2010
DBH class 7T Trunk broken  FHHf Uprooted FET Dead P+ Trunk broken  FHH Uprooted BET Dead
2 82 8 1 7 10 424
4 116 14 3 3 17 160
6 83 17 9 5 11 64
8 90 16 12 1 7 33
10 65 14 7 1 4 19
12 32 17 8 0 4 17
14 42 12 8 1 7 14
16 26 9 10 0 5 7
18 21 1 10 1 2 6
20 29 2 8 0 1 5
22 6 1 5 1 0 5
24 14 0 4 0 2 3
26 11 1 3 0 0 3
28 2 3 4 0 0 2
30 8 2 2 1 0 1
32 5 0 3 1 0 4
34 4 1 1 0 0 0
36 5 0 2 0 0 1
38 4 0 2 0 0 0
40 6 0 5 0 0 0
42 3 0 0 0 0 3
44 2 0 2 0 0 0
46 2 0 1 0 0 1
48 3 0 0 0 0 1
=50 4 1 5 0 0 3
AT Total 665 119 115 22 70 776
&2 2009 712010 FRRZFHREBMEBETERA T
Table 2 The tree height class distribution of individuals of the different damage types in 2009 and 2010
m 2009 2010
g - -
Height class/m Pt it BT T ot ser-
Trunk broken Uprooted Dead Trunk broken Uprooted Dead
1(<2) 50 2 2 1 3 75
2(2.0—4.0) 272 21 12 11 21 436
3(4.0—6.0) 175 30 28 7 21 150
4(6.0—7.0) 81 31 28 2 12 48
5(8.0—10.0) 43 15 14 0 6 29
6(10.0—12.0) 17 10 6 0 12
7(12.0—14.0) 16 6 11 0 1 13
8(14.0—16.0) 7 1 7 1 3 4
9(16.0—18.0) 4 2 1 0 0 6
10(18.0—20.0) 0 0 5 0 0 1
11(20.0—22.0) 0 1 1 0 0 2
A1t Total 665 119 115 22 70 776

2.3 KRIFHRMEEEHR AL
XF 80 A~ 400m’ #£75 2009 F1 2010 45 Y768 J2 I 5 HiHl HEA T RO X HEAS ¢ A, 25 R 7R ,2010 5 2009 4E
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T AR (LA, P=0.000,1=-6.120,df=79) BB RE(TD,p=0.000,t=5.617,df=79) | ELA4TFE L R %L
(TR,P=0.001,:=3.554,df=79) FEFEMN I & 1Y 25 5 . 2010 4FHY°F-3 LAT (2.94+1.47) [£ 2009 4 (1. 89+
0.75) 4N T 55.4% (& 1) 1 TD(0. 12+0.06) F1 TR(0.33+0. 18) 435 Lt 2009 41 TD (0. 17+0.06) TR
(0.42+0.19) TR 26.6% F120.7% , Al WL, K5 Zead 33 4 H BRI LU SR AR LAT G T W A9k
S IR T VKRR FH FT K- (P85 2006 4EIE LAT 4 2.85)

8- @ 2009 O 2010 @)

6

LAl

o
o © o © 00 Ogp o
al o) o ° o © o

° ° ..OOOOOO 0 ° 80 g © 0 % O ® Oy 9%
I o 9
21 4% os’® .oog % Q.). 23 s 09‘0.8 o .'0 RO O“OQC:.O &:Q. ..‘.. .. 0.9002

0 1 1 L 1 Ll 1 L 1 Ll 1 Ll 1 L 1 Ll 1 L 1 Ll 1 Ll Ll 1 -

No.of plots

12009 712010 FFRAMH ERISEAI LR
Fig. 1 Comparison of LAI of the forest in 2009 and 2010

2.4 KGO AARY S S sh s

2010 FEIHAE IR, 76 3. 2hm* FEHL A A 122 Ff 1625 AR 1T 5T A A P 169 40 v s B AR = 1em 1
Mtk , GEEHLN LA DBH=1cm AR A BB 12.81% . HiK N DBH = 1em MK 5 Z (I HT 10
BR335SR TR LA ML Lindera metcalfiana) 150 #% W FE 18 135 ¥ . B4 ( Engelhardtia roxburghiana) 84
¥k P EEE ( Cinnamomum jensenianum )72 ¥k A< J5 i 61 £k % 14 ( Diospyros morrisiana ) 58 #f & i AR %F
( Litsea suberosa)57 #k .z 52 LLZEF] 55 Bk B AE K2 ( Macropanax rosthornii ) 47 ¥k . 1115 Hil ( Mallotus apelta ) 45
B, AETF 764 bR, OBTEAMOR BEH 47.02% , 3X 10 NSRBI E 7 AR, o R R 0 F R, f 4
oo, BIVEL L LSRR, ) AT A | P RO R R OR 2 OB AN ( DBH = 1em) MAEY 3R 10 ASREFD S AT
54.19% ,
2.5 RIGHEYE DBH=1cm KA PIYIF A AL

XF 80 1~ 400m*H 75 2009 F1 2010 4 DBH = lem ARAAHY) 2 FE 48 £ LA & B, 2010 4FEFEJ5 1A 1R 5K
(N,158.52+51.46) Wb F 5 EH5%0(S,41.50£10.99) Shannon-Wiener 5% ( H',3.19+0. 34 ) Simpson 154k
(D,0.93+0.04) Fl Pielou ¥4 FEFE %L ( Jsw,0. 86+0. 05) H145 FrH&fin, 43551 Lt 2009 44255 14.96% .10. 05%
3.89% 1.13% 1.29% , BCXPREAS ¢ #3645 5 s ,2009 4F 2010 4E£KEJ5 ) N(P=0.000,:=-15.249  df=
79) .S(P=0.000,:=-3.655,df=79) .H'(P=0.003,r=-3.111,df=79) fFAEEF W B E D(P=0.018,r=
-2.420,df=79) 225 B3 M Jsw 225 A% (P=0.096,1=-1.683,df=79) ,
3 git5iTie
3.1 WFFEHLIXAROR Z G AR A

VLT R, TR — M X 8 AS [ B ob 7 SRHT A 8] 119 ¢ 5 i A e 22 5+ %) DBH 8 R MOK Lt DBH %5
AN PR AZ ™ F ) | SRR A A2 2] A IR B MR AR A e AR ST At SR A R R A
R DBH 7 15—45cm WIMARZ W LBl =, M 19.25%  BEE LRI = SRR B TR K H 2825 | 320Ky
IR 63.9% 68.5% F164. 6% , W] M AR 3 1 F- 243241 48 (51. 8% ) 53X F & DBH R IIMATELE: i 8
M )2, T 5 52 B IR IR D120 AR IKMROR 32 9 55 2 AN e AU, 55/ N ORI 1o G AR MR 52 3 bR BT
Z(F 1 MFE2) ,W2010 4 DBH } 1—5cm MR SZ KRB Z |35 433 532 KRR B0 63.30% . I
FhSZ B ARELER T 3 A TR IMROR IS , 5 AR Z (2009 12010 47, DBH 25 1—Sem B/ 7351
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