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Table 1 Main information of the sample sites
:j:gle? Altitude/m Ft(;:est ﬁgg:t?:; géﬂ?cgr: crown number of canopy loss rate/

radius/m larvae density/% %
1 984 ZLANET TR R AR 10.14 52.4 3.2 82 70 60
2 989 ZLRA%E Rl R A AR 15.78 41.4 24 31 60 20
3 1041 ARV N CLIRIEEEIN 13.78 68.0 7.0 7 65 2
4 760.3 ARSI RS 12.7 44.0 3.6 10 30 3
5 763.4 ZLRA%E Rl R A AR 13.28 31.6 2.8 10 35 3
6 1161.9 AR 10.17 51.0 3.8 143 45 70
7 1160.6 TERAZE A 13.34 38.0 3.7 347 70 75
8 1166.4 PRLYZ RN 13.94 38.9 34 101 50 40
9 1155.7 AR 13.77 34.0 3.6 371 70 80
10 1166.6 TERAZE A 15.32 39.8 2.8 0 46 0
11 1149.5 PRLYZ IR R 12.12 38.4 4.0 199 65 60
12 1153.8 AR 14.02 31.0 3.7 270 75 80
13 1105 K HVE I FARR 11.71 325 2.8 130 46 90
14 1156.9 PRLYZ IR R 13.5 43.7 4.7 324 65 75
15 1406.3 S AR 14.6 40.3 3.9 4 30 3
16 1430.0 K HVE I FARR 13.5 32.1 34 41 40 70
17 1419.1 AN ERAUR VNS 15 33.7 4.8 123 70 80
18 1.408.2 S AR 11.37 31.3 2.8 2 51 0
19 1401.9 K HVE I FARR 13.94 324 3.7 55 55 70
20 1408.6 AN ERAUR VNS 13.41 20 35 11 34 10
21 1380.7 AR AR 14.08 27.2 3.6 55 60 50
22 1419 ARSI RS 16.76 24.9 2.9 1 30 0
23 1390.6 AN ERAUR VNS 13.85 24.1 34 27 45 15
24 1022.9 S AR 11.94 40.5 4.6 25 50 15
25 1030.3 K HVE I FARR 14.42 59.4 5.2 18 50 10
26 1036.3 AN ERAUEVVIS 13.67 45.0 35 135 65 80
27 1032.3 ARV N CLIRIEEEIN 13.04 39.4 4.1 150 75 65
28 1314.3 TERAZE A 16.29 49.6 5.2 148 35 60
29 1016.9 ZLRAS Rl R A AR 14.5 49 3.7 90 46 60
30 1017.2 ARV N CLIRIEEEIN 13.86 46.0 5.0 226 85 80
31 1240 ARSI RS 16.76 32.7 35 147.8 70 64
32 1363 PRLYZ RN 13.85 36.8 3.7 25.9 80 30
33 1402 AR 12.78 35.6 35 1 80 0
34 768 ARSI RS 13.28 28.1 3.2 1.1 70 0
35 914 ZLRA%E Rl R A AR 14.83 40.2 4.4 0 70 0
36 871 ARV N CLRIEEEIN 16.32 50.3 5.2 26.9 70 5
37 814 ARV NG RITEEIN 15.14 423 4.8 0 65 0
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Table 2 Damage degree of Changbai Mountain Nature Reserve
PUES 66.7%LL T 66.7%LL I — B2 LR
Leaf loss rate Less than 66.7% More than 66.7% General degree of damage Degree of severe damage
#7740 Number of samples 155 30 7 23
Ltf5Ratio /% 83.8 16.2 23.3 76.7

SR T EMRI R AP R B AR
12 Chi B A2 M AR H) 57% ) . £0F (31%)

I F L (12% ),
PRI (%3).
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Table 3 Damage and recovery of main dominant forest species in insect-stricken areas %
e b AR BRI ARV HS K EE
Dominant species Pinus koraiensis Picea jezoensis and Abies nephrolepis Larch olgensis
Z it Damage ratio 31 57 12
- Fr 5842 Complete recovery of leaves 6 2 68
- K7 5 Most of the leaves recovered 18 9 11
I Fr /343 K 2 Small part of leaves recovered 32 7 20
M/ #iJE Leaves withered 44 82 1
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PIXK o HIIX G B IE HEAUY 12.5%, 29k 8 337
hm?, (AR X R TIAR Y 4.24%, Horh—fg ik X
R X IR 21.8%, BEKIX L 79.2% (#£4),
PIEER X 3, \RX G EARN 9.7%, (5
PrIX R 3.3%.

R4 FEHRERBREE

Table 4 Disaster degree of Dendrolimus superans

R X
) A AR LA STHIAR B B A5
T\ o Proportion of north  Proportion of
yp slope area/% the total area of
the reserve/%
g X
Insect-infested area e =
—RRX
General insect-infested area = e
—— 9.7 3.3

Severe insect-infested areas
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Table 5 Forest structure characteristics of different forest types in insect-infested areas of
Changbai Mountain Nature Reserve

Zobkm s TREUIME TRASFEFE A RN L EAME Z R EOME
Foresﬁ . Mean value of Mean value of Mean value of Mean of
yp competition index mixed degree size ratio diversity index

AR YN NIRRT
Coniferous-broad leaved Korean pine mixed forest 0.54 0.85 0.33 1.3
ERALEHIHE
Spruce fir forest Az 0.85 0.15 1.2
N ERALETVS
Larix olgensis forest ke 0.51 0.17 0.8
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Table 6 Meteorological data sheet of Changbai Mountain in recent ten years

§ Z= - 4] & KRR 4 H HE % . N
Ay HERRKE Average Average Annual X
o Annual average N f ) Annual average Annual rainfall
Year Annual precipitation/mm . precipitation temperature in sunshine . T
temperature/C . " A . relative humidity/% days
in spring/mm autumn and winter/C’ hours/h
2009 694.0 3.7 62.7 -11.2 22239 65.5 145
2010 883.6 3.4 64.4 -10.2 2082.7 68.5 159
2011 598.3 3.4 91.7 -10.9 2372.2 66.5 123
2012 838.7 3.0 68.9 Slk{E3) 22248 68.5 155
2013 837.0 3.6 74.6 -8.8 22428 68.3 152
2014 541.1 4.3 71.3 -8.4 2422.5 65.5 134
2015 698.1 4.5 98.2 -9.1 22532 66.0 147
2016 849.2 4.3 68.0 -8.9 2258.2 67.0 149
2017 674.9 4.0 77.8 -10.7 2263.2 64.5 145
2018 787.9 4.1 69.6 -7.9 2300.2 65.6 125
2019 740.3 3.8 59.1 -8.1 2264.4 66.6 143
T
Average value 740.3 3.8 73.3 -9.6 2264.4 66.6 143
AL -0.36/mm-a”’ 0.1/%C-a™ -0.15/mm-a™’ 0.3/°C-a™ 7.5/h-a”" -0.16/%-a’ -1/day-a™

The rate of change
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Investigation and Factors Analysis of Dendrolimus superans
Outbreaks in Changbai Mountain National Nature Reserve

YU De-jiang', ZHENG Yi-guo', SUN Chen-hui?, ZHAO Chen?, JIN Ying-hua?,
ZHANG Li-jun’, LI Jin-gong', LIU Li-jie®
(1. Changbai Mountain Nature Conservation and Management Center, Erdaobaihe 133613, Jilin, China; 2. Key Laboratory of
Geographical Process and Ecological Security of Changbai Mountain, Ministry of Education, School of Geographical Science,

Northeast Normal University, Changchun 130024, Jilin, China; 3. Changbai Mountain Academy of
Sciences, Erdaobaihe 133613, Jilin, China)

Abstract: [Objective] To analyze the disaster situation and factors inducing Dendrolimus superans out-
breaks in Changbai Mountain Nature Reserve (CMNR). [Method] Sample plots in the northern slope of
CMNR were investigated in 2019 and 2020, including meteorological conditions, stand structures, severity
of disturbance, and forest restoration. [Result] The results showed that: (1) The Dendrolimus superans
disturbance area was small, which occupied 12.5% of the total area of the northern slope of CMNR and of
which 21.8% was mild disturbance and 79.2% was severe disturbance. The main tree species affected
were Picea jezoensis, Abies nephrolepis, Pinus koraiensis, and Larix olgensis. (2) Within the disturbance
area, the recovery degree of forests varied significantly among different forest types. All the disturbed Larix
olgensis forests recovered, and poor recovery occurred in pure Pinus koraiensis forests and severe dis-
turbance forests in spruce fir forests in altitude of 1 100 m to 1 300 m. (3) There were significant differ-
ences in the density of insect populations in the three types of forests because of different stand structures.
Despite the high diversity and mingling degree, spruce fir forests dominated by coniferous species (pure
forest) with low competition index, neighborhood comparison index, and strong tree vigor, were prone to
pests disaster. The competition index and neighborhood comparison index in coniferous-broad leaved
Korean pine mixed forest were high and tree vigor was weak. but the forests were dominated by broad-
leaved tree species with high diversity and mingling degree, and the damage degree was lower than
spruce fir forests. The competition index, mingling degree index, neighborhood comparison index, and the
diversity index of Larix olgensis forests were the lowest among all three forest types. Larix olgensis was a
pioneer species with small tree ages and few leaves. Although it was susceptible to insect damage, the
damage degree was low due to less population densities. And leaf growth of the damaged Larix olgensis
forests restored in the next year. (4) High temperature, drought, and more sunshine hours happened in
2018 and 2019. The extremely high temperature in autumn and winter of 2018 and the low precipitation in
spring of 2019 were the main climatic factors for the outbreak of Dendrolimus superans. [Conclusion] At
present, the stand structure, climatic conditions in CMNR are favorable for the outbreak of Dendrolimus su-
perans, which indicates that Dendrolimus superans disasters will occur periodically.

Keywords: Dendnolimus superans Butler; disaster conditions and factors; Changbai Mountain Nature
Reserve
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