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Abstract . [Objective] Through field investigation of 72 permanent plots (each 400m®) of the
south subtropical montane evergreen broad-leaved forest in Damingshan Nature Reserve of

Guangxi province, this paper deals with the

effects of a severe ice storm disturbance on the
Yt B 20140810 crown and canopy condition of south subtropical
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montane evergreen broad-leaved forest in Guan-
gxi province. [ Methods) In 2009, 3 groups of
plots were set up in the ice storm-damaged mon-
tane evergreen broad-leaved forest in Damings-
han National Nature Reserve, with altitude
ranged from 934m to 1223m, and divided into
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upper slope, middle slope and lower slope, where each group was further divided into 40 sub-
plots and each had the plot of 400m*. Within each subplot,all trees that their diameter at breast
height (DBH) was equal to or larger than 5. Ocm were identified, mapped and tagged at breast
height (1. 3m from the base) with pre-numbered aluminum tags, and then the DBH, stem
heights,crown length,crown width,damage type of these taged trees were measured. [Results]
The evergreen broad-leaved forest of Damingshan National Nature Reserve were affected se-
verely by the ice storm as the damaged trees accounted for 67. 53 % of the total individuals with
DBH=5. 0cm. Among of them slightly damaged individuals accounted for 47. 75% and severely
damaged ones accounted for 19. 78 %. The ratio of slightly damaged trees was minimum at up-
per slope (40. 94%) while it was maximum at middle slope (52.38%). On the contrary,the ra-
tio of severely damaged individuals was maximum at upper slope (26.49%) while minimum at
middle slope (16.52%). However, the ratio of damaged individuals at lower slope was the most
low among the three slope positions. The DBH was a sensitive index influencing the type and
extent of tree damage. The more larger the DBH was, the more severe damage the tree crown
suffered. The ratio of broken branch (including slight branch loss and severe branch loss) in-
creased as the DBH increasing, whereas the breakage within crown and whole-crown loss de-
creased with increasing of DHB. The deciduous trees tended to show severe damage than ever-
green trees. After ice storm damage,the leafl area index (LAI) was significantly reduced while
scattering light transmission coefficient (TD) and direct transmission coefficient (TR) were
significantly increased. [Conclusion] This severe ice storm caused severe damage to evergreen
broad-leaved forest in Damingshan. The crown and canopy condition of evergreen broad-leaved
forest in Damingshan had changed significantly from semi spherical crown to cylindrical
narrow-crown in order to adapte ice storm disturbance and climate change.

Key words:ice storm damage, disturbance, evergreen broad-leaved forest,crown,canopy condi-
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Distribution of damage classes for tree crown with DBH=5cm in Damingshan evergreen broadleaved forests

A 373 Z AT BRI LB AR AL Z A LA Z ARG A
Slope position Damage Damage type Description Individ- Ratio of dam- Ratio of dam-
class uals age type( %) age class( %)
PEEEN EH EH® W5 5 %, Z BN W] R 824 32.47 32.47
Total Undamaged Undamaged Complete crown or unaffected
R 5245 W7 A8 /> A>T 50 %0 B9 Jr BT T 601 23.68 47.75
Slightly damaged Slight branch Less than half of the branches
loss lost
Wik £ ZF 50 % i 43 B A i 611 24.07
Severe branch More than half of the bran-
loss ches lost
J 52 W7 A M R T 3 411 16. 19 19.78
Severely damaged Broken within Broken in trunk
crown
K EBAWIE 1. 3m LU 37 W7 sl £ 4K 91 3.59
Whole-crown Uprooted or broken below
loss 1. 3m
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R2 FRFEMAHMEZHRERB S H(DBH=5cm)

Table 2 Distribution of damage classes for tree crown with DBH==5cm under different slope positions
5 ZA £ Z R B SBIUET B A% Z P 28 Y LA Z B AL
Slope Damage Damage type Description Individuals  Ratio of dam- Ratio of dam-
position class age type( %) age class( %)
)3 1EH 1EH W S8 B L SZ AR 257 32.57 32.57
Upper slope Undamaged Undamaged Complete crown or unaffected
R 5240 Wi Az b A TF 50 Y6 19 43 AT B 170 21.55 40. 94
Slightly dam- Slight branch loss Less than half of the branches
aged lost
Wik 2 ZF 50 % (4> B 47 Wi 153 19. 39
Severe branch loss More than half of the branches
lost
) 5245 W7 A T H B A T T 174 22.05 26.49
Severely dam- Breakage in Breakage within crown
aged trunk
K FZBAWIE 1. 3m LAF 4 W s £ AR 35 4,44
Whole-crown loss Uprooted or broken below 1. 3m
g 1EH EH W S8 L 2R A ) 275 31.11 31.11
Middle slope Undamaged Undamaged Complete crown or unaffected
TR 5240 Wi A b D 504 [ 2> B AT i 218 24. 66 52.38
Slightly dam- Slight branch loss Less than half of the branches
aged lost
Wik 22 Z T 50 % W 2> B3 i 245 27.71
Severe branch loss More than half of the branches
lost
J T A e O RS T 4 114 12.90 16. 52
Severely dam- Breakage in Breakage in trunk
aged trunk
KEHADRIE 1. 3m RLF 37 Wy sl {81k 32 3.62
Whole-crown loss Uprooted or broken below 1. 3m
x3 IEH EH W5 S8 L 2] 292 33.76 33.76
Lower slope Undamaged Undamaged Complete crown or unaffected
R 240 Wi A D F 50 /9 43 AT i 216 24.97 19. 60
Slightly dam- Slight branch loss Less than half of the branches
aged lost
Wik £ Z T 50 % 43 KA i 213 24. 62
Severe branch loss More than half of the branches
lost
T A WA ARG H R ARET 2 120 13. 87 16. 65
Severely dam- Broken within Broken within crown
aged crown
KRR E 1. 3m DA 47 W7 sl 314K 24 2.77

Whole-crown loss

Uprooted or broken below 1. 3
m
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x3 TEZEEZEHRAHEZRAEE L 5% (DBH=5cm)

Table 3 Distribution of damage classes for tree crown among DBH gradients with DBH=5cm

b2 A w9 R R BBAWITE 7 A5 Wi % W7 A 2> EH
Slope Diameter T t'llm(\/\ %) Whole-crown Breakage within Severe branch Slight branch Undamaged
position class (em) O loss(~, %) crown (4>, %) loss(4~, Y0 loss(~, %) 5 %)
Not’i3 510 391 21 87 52 66 165
Upper slope - (100) (5.37) (22.25) (13.30) (16. 88) (42.20)
10~20 193 11 49 40 46 47
(100) (5.70) (25.39) (20.73) (23.83) (24.35)
20~30 82 2 16 28 15 21
h (100) (2.44) (19.51) (34.15) (18.29) (25.61)
30~40 70 1 12 21 23 13
(100) (1.43) (17.14) (30.00) (32.86) (18.57)
Jo—s1 54 0 10 12 21 11
(100) (0.00) (18.52) (22.22) (38.89) (20.37)
g 510 340 9 16 67 74 144
Middle slope o (100) (2.65) (13.53) (19.71) (21.76) (42.35)
10~20 333 21 52 108 72 80
(100) (6.31) (15.62) (32.43) (21.62) (24.02)
20~30 112 1 8 36 38 29
(100) (0.89) (7.1 (32.14) (33.93) (25.89)
30~40 62 0 6 19 21 16
(100) (0.00) (9.68) (30.65) (33.87) (25.81)
10~381 37 1 5 15 10 6
(100) (2.70) (13.51) (40.54) (27.03) (16.22)
T 5~10 306 7 50 60 47 142
Lower slope (100) (2.29 (16. 34) (19.61) (15.36) (46.41)
10~20 347 13 53 92 91 98
(100) (3.75) (15.27) (26.51) (26.22) (28.24)
20~30 109 3 11 32 41 22
(100) (2.75) (10.09) (29. 36) (37.61) (20.18)
30~40 70 1 4 20 21 24
: (100) (1.43) (5.7D) (28.57) (30.00) (34.29)
40~81 33 0 2 9 16 6
(100) (0.00) (6.06) (27.27) (48.48) (18.18)

R4 TREYZEBERANEZHRERE S (DBH=5cm)

Table 4 Distribution of damage classes for tree crown with DBH=5cm in different phenological types of forest

e ZA Wy fi 7Y AL R LB 56 W7 A WKt Wi b EH
Slope Phenological Total Whole-crown Broken within Severe branch Slight branch Undamaged
position type A4 % loss(A4~, %) crown(4~, %) loss(A4~, %) loss(4~, %) [COIP7D)
fint’)3 Lk 682 31 152 134 141 224
Upper slope Evergreen tree (100) (4.55) (22.29) (19.65) (20.67) (32.84)
P 106 4 21 20 26 35
Deciduous tree (100) (3.77) (19.81) (18.87) (24.53) (33.02)
Tk gt 798 29 107 219 193 250
Middle slope Evergreen tree (100) (3.635) (13.41D) (27.44) (24.19) (31.33)
PN 84 3 10 26 22 23
Deciduous tree (100) (3.57) (11.90) (30.95) (26.19) (27.38)
T (g 782 21 110 187 194 270
Lower slope Evergreen tree (100) (2.69) (14.07) (23.9D) (24.81) (34.53)
Pt 83 3 10 26 22 22
Deciduous tree (100) (3.61) (12.05) (31.33) (26.51) (26.51)
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