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Abstract : Gap characteristics and disturbance regime in a dark coniferous forest in Changbai mountain areas
were studied. The result showed: the linear gap density in the forest was 21.15 gaps/km. the expanded
gaps occupied 29.45% , and canopy gaps occupied 15.81%. The yearly gap disturbance frequency was
0.24% and the disturbance rotation was 416. 7 years. Canopy gaps varied from 17.9 to 340. 3m” and the
majority were less than 100m?. Expanded gaps varied from 43. 6 to 482. 3m* with most between 50m?* and
200m”. The most important cause of gap formation was uprooting from blow-down, and the secondary
cause was breakage at the trunk base. Most gaps were formed by 2~ 6 gap makers. Major gap makers
were Abies nephrolepis, Larix olgensis, and Picea jezoensis. The probability of gap development was
greatest when the trees in the canopy layer were 10 ~ 30 cm DBH and 25~ 30m high. In the dark
coniferous forest, gap ages were mostly 10 to 40 years and there were very few over 60 years. This
indicates that gaps were filled with regenerated young trees so that they were difficult to distinguish from
the normal stand. The stand structure, gap disturbance cause, and degree varied with elevation, with
increased gaps above 1350 m.

Key words : Changbai mountain; dark coniferous forest; gap; gap maker; disturbance regime; disturbance
frequency
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2
2.1 1 (CG)H
2.1. 1 (Gap) Table 1 Size structure of CG in dark coniferous forest in
, (Canopy gap) (Expanded Changbai Mountain Areas
gap). CG
S '( 2 Numbers CG area CG A 6
o rea
’ e of CG (m?)  number (%) !
‘ <50 26 899. 2 32.10 11. 86
’ 50~100 29 2183.9 35. 80 28. 80
o s 4 100~150 10 1180. 9 12. 36 15.57
3829. 5m. 150~200 10 1646. 7 12.35  21.72
81 ) , 100m. 200~250 4 999. 8 4. 94 13.19
250~300 0 0 0. 00 0. 00
2.115 , 21.15  /km,
=300 2 671.5 2.47 8. 86
’ 1127. Sm, D 81 7582.0 100 100. 00
2 (EG)
1127.9/3829.5=29.45%, Table 2 Size structure of EG in dark coniferous forest in
{22] ' Changbai Mountain Areas
81 s Acg=
2 2 EG Numbers EG EG
93. 60m~, Ape=174. 34m", Size(m?) um‘c‘rs - Area (%)
of EG area (m?) number (%)
A('(;/AE(, =
~ . <50 2 88. 2 2.47 0.62
53-69%. ’ 50~100 22 1659. 6 27.16 11. 76
29.45% X 53.69% =15.81%. 100~150 16 2032.0 19.75 14. 39
2.1.2 3829. 5m 150~200 16 2859. 8 19.75 20. 26
31 68a. 200~250 6 1362. 7 7.41 9. 65
la. 81/3. 8295/ 250~300 9 2495. 4 11.11 17.68
(68—1)=0. 32 /(k ) 300~350 6 1917. 3 7.41 13.58
6 =03 meeale ’ 350~400 i 375.3 1.23 2. 66
1127. 9/3 8295/(68*1):4 41’1’1/(1(1"(1 . El)v 400~450 9 844. 6 2.47 5.98
4.7 X 53.69% =2.36m/(km  450~500 1 482.3 1. 24 3.42
ca), . , Do 81 14117. 2 100 100. 00
0.44% . 0.24% 3
0.32 Table 3 The manners of gap formation in dark coniferous
b .
forest in Changbai Mountain Areas
9
%
4. 40m, '
Numbers Gap
2. 36m, s Manners of formation
of gaps  number %
1/0. 2456 =416. 7a. Uprooting 63 77.78
2.2 Breakage at trunk 4 4.94
+ Uprooting + breakage
’ 3 3.70
at trunk
. + Uprooting + standing
[‘),II.I?..Z?.’O 8 9.88
death
2
» 50m ’ Standing death 3 3.70
> 81 100
s 1.2, 1 s
<100 m* , 167.90% ,>200 m’ (
7.4%), ,50~100 m? ( 28.80%),250 m?
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; 8.86% . ( 4
2) 50~ 350m” ( 87.32%),
50m? 350 m? ( Table 4 Numbers of gap makers in each individual gap and
12.68%). the frequency of gaps in dark coniferous forest in Changbai
53.69% . 81 Mountain Areas
43.6 m?*, 482.3 m*, Numh . . Numh . . b%y
9 5 umbers O gap makers Numbers O gaps rap number /o
174.29 m*; 17.9m*, 1 4 4.94
340. 3 m?, 93.6 m*, . 9 12 14. 82
s s 3 25 30. 86
4 12 14. 82
5 12 14. 81
) 6 9 11.11
2.3 7 2 2.47
’ 8 4 4. 94
N o 9 1 1. 23
. >, 81 100
o 3 5
s Table 5  Estimation for age structure of gaps in dark
, 77.78% , coniferous forest in Changbai Mountain Areas
2.4 Age class (a) Numbers of gaps Gap number %
<10 7 8. 64
’ ’ 10~20 18 22.23
o 20~30 25 30. 86
(Gap maker) 4, 30~40 16 19.75
40~50 8 9. 87
¥ » 30-86%, 50~60 6 7.41
2 4 5 14.82%. 6 =60 1 1. 24
11.11%, > 81 100
( 13.58%). 6
s 2~6 Table 6 Species composition structure of gap makers in
. s 1~3 dark coniferous forest in Changbai Mountain Areas
s o %
2.5 Species Nu%'n-bcr of  Number
individuals %
Betula platyphylla 16 4. 88
° Pinus koraiensis 3 0.92
H Acer ukurunduense 4 1. 22
s Betula ermanii 18 5. 49
B 10a Betula costata 6 1. 83
i 5. 5 10~ Populus ussuriensis 3 0.91
Picea jezoensis 70 21. 34
40a ’ 20~30a Abies nephrolepis 111 33. 84
o ° Larix olgensis 84 25.61
20~ 30a Other species 13 3. 96
, .10~20a 30 _2 328 100
~40a 20% ,40a ,60a

o 40a .

’ 60a .
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Table 7 Diameter class structure of gap makers in dark coniferous forest in Changbai Mountain Areas
Diameter class(cm)
Species <10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 =80 Z
Betula platyphylla 1 5 9 1 16
Pinus koraiensis 3 3
Acer ukurunduense 2 2 4
Betula ermanii 1 8 9 18
Betula costata 4 2 6
Populus ussuriensis 3 3
Picea jezoensis 4 18 24 19 3 2 70
Abies nephrolepis 2 71 29 5 4 111
Larix olgensis 9 28 19 16 1 9 2 84
Other species 10 3 13
2 3 102 105 56 41 4 12 2 2 328
2.6-2 8
Table 8 Height structure of gap makers in dark coniferous
10cm ( forest in Changbai Mountain Areas
), Height class (m)
7 7 Species <15 15~20 20~25 25~30 =30 Z
o 9’
Betula
3 2 5 6 16
’ 50cm o platyphylla
R s -1’1'7.1115 9 1 3
koraiensis
20cm ,20cm Ae
cer 1 4
R ukurunduense
- Betul
50cm . o 3 4 7 4 18
ermanti
0 Bet
etula 4 9 6
2.6.3 costata
A Plupu[u.s‘ 9 1 3
ussuriensts
Pice
S 81 ’ oo e 15 42 1370
8 8 Jezoensis
. o A/ ; S
M6 a4 31 30 111
s 20 nephrolepis
Lari
~30m \ Tt 3 1 34 40 84
olgensis
o s Oth
e 10 12 13
species

> 24 54 73 120 56 328
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Table 9 Gap variation along with the elevation in dark coniferous forest in Changbai Mountain Areas

CG EG CG EG
Altitude Single CG area  Single EG area CG coverage EG coverage Gap linear density
(m) (m?) (m?) %) %) (gaps/km)
1150 69. 83 142. 94 9. 04 18. 50 16. 88
1350 54.10 112. 06 9.43 19.52 19. 90
1550 106. 58 178.72 15.18 25. 46 21.76
1750 112. 49 214.53 16.70 31. 85 23.77
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