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Table 1 The characteristic of forest stands damaged by M. alternatus in Qinshui County Shanxi Province
R A% THFA 25 TR
FEHh R g R b RE The density of The density of The density of The total density

Plots Altitude/m Slope/ (°) Canopy density P. bungeanal Platycladus orientalis/ P. tabuliformis/ of tree/

(tree-hm™) (tree-hm™) (tree-hm™) (tree-hm™)

1 1099 23 0.50 422.22 466.67 44 .44 933.33
2 1092 31 0.39 477.78 677.78 0 1 155.56
3 1099 22 0.40 377.78 844.44 88.89 1311.11
4 1102 19 0.40 622.22 577.78 0 1200.00
5 1111 13 0.50 366.67 655.56 11.11 1033.33
6 1078 23 0.50 744.44 655.56 0 1400.00
7 1099 12 0.60 133.33 1044.44 622.22 1.800.00
8 1102 6 0.45 166.67 1166.67 255.56 1588.89
9 1101 4 0.50 233.33 788.89 0 1022.22
10 1098 9 0.40 477.78 544.44 0 1022.22
11 1084 7 0.40 388.89 800.00 11.11 1200.00
12 1087 7 0.67 355.56 477.78 122.22 955.56
13 1032 19 0.52 277.78 844.44 0 1122.22
14 1025 29 0.50 166.67 677.78 0 844.44
15 1024 18 0.66 133.33 611.11 66.67 811.11
16 1021 10 0.47 222.22 566.67 0 788.89
17 1104 10 0.45 32222 388.89 33.33 744.44
18 1103 12 0.53 388.89 677.78 2222 1088.89
19 1115 13 0.51 388.89 711.11 2222 1122.22
20 1074 11 0.56 32222 800.00 22.22 1144.44
21 1089 14 0.61 311.11 855.56 111.11 1277.78
22 1094 10 0.68 411.11 655.56 33.33 1100.00
23 1120 12 0.68 366.67 788.89 55.56 1211.11
24 1121 12 0.71 411.11 833.33 44 .44 1288.89




196 Mol B

R

37 5

1.2 MEBRFHRERSEFMENE

HE WO BN A BE R A U RSB0 2, 43 5]
T S S SRR AR L SR B L AR . AT AR
i R AR K
1.3 HMEBRFRHRLZEHEK

F2019—2022 4= 3 AP A& 10 A M), 78
PR R A A 1 3 R BB 24 B R A7
AR IR S [ R) (rhBE U A R B A PR
ow), TR 4 a B SRR AR I HURP R S A
WSS, WD), A A8 K AR5 AR 30 d T
—IK, BERR 7 d I SRIER NS B A SR R A AR
HBCE, IR Y AR ] SEG E N A TS E

BEA, A B A STk, AT LS 4 D K
BB U R A DTS 10T, I AREY

6P, VLR, P, IR T, gt
LN R RS RN S SIS B9
AR SO

1.4 MEBRFXZEHRES
AR B A SRR E A (A1) B
FITEMBRFELRFEE (1/D) FRE (T) Z
EMgECR (AKX 2), ¥as 2 BbEHEEA
X 3, M E RS a. b EERAMHETAER
A MEM B L ERSEE (LT) MEASFER
(K)o Ak, MRIEE S A B R A ANF AL
B DR, AT A AR DR A DB 0 B )
BRI R EHE, WER R IR SEEZEK
MR, MR AN B R A Bk R S
(LT) FMafa8fE (K), BERIKENR%
PORMfEA A SRR A% X AR (A 4).

D(T-LT) =K (1)

1/D = -LT/K+ T/K (2)

1/D=aT+b (3)

N=% N(T-LT)/K (4)

eh, DHRMTHEEIY, THEE, LTH
KA, KSR, a. b BHL,

N AR, N i ARREL, T8 0 A A Y
‘Zﬂ%‘lgO
1.5 MEXRGEFEEY LHEEFTERAE

T 2022 4F 6—7 J1 #1 2023 4F 3 J], Trifi4x
B i A BEHILE B 36 Ak PR 8 K A B G A R
Al R MR TR, G A A 5 )

AR AL A 40 em KRB, 44 BRI 251 7 4
S W, SRR A SR A AP L FLAYEL
SRR O = B Ak, R RO B R AILAR 1 45 R
B, IS ARBEYIFAL 2 om (R, DR
B KA 4 R BB R S s B, RRIREERY
A B AFTELIY 5 mL B0, A ISR 2= R
FHTE 25 % 58 4 F % 58 B e H o P BB K A4
) 21
1.6 HIEAIE

AHIF 5T 4R 45 10 K 5% I8 A B9 48 ] Microsoft
office 2020 Ak {41736 B, K H SPSS 22.0 %4
SEIASBR R 2R | R O SRt T RAAR By 25
¥ HF ( ANOVA) Fil Fisher fx /N i & 22 R 16 1
(LSD), 3t A8 & /E K H Origin 2022 FI
Graph Pad 6.0 % f:5¢ i .

2 XRS50

P A B RS A R SYFED T
S3HT LLPE AR 07K B B8 R A il HUB A RRAE T
CE), e d Sk s . RSE L iR T Al 5E
KR PSR NS ANRE, (AR AR
il MR ARK . BRI TR X 5448
br AF M e 22 B () 25 Ak B e K (E 2),
BUAL, FASRIRA-ME . T A A Ak A R AR K LA A 22
IR B K, T B AR R T L4y R
1.10~1.55 f11.89~4.11, H-HZREAEES
ORI, DRI T el AR S DR A4 i A fd A AR i
— IS FRBRE A 58 R AP E B FE AR o
22 WLWAEHEDKERERERREERBS

P 2019—2022 4= 45 55 K 4 Bl HUE i B0 nT
A, T4 AL PG I K B 88 T AR B e %
I FHE TR AR (B 3), Hr 2019
AEAAR BN R R A R 1 309 3k, 2020 415

21

2cm

E1 LAEEHDKERERFERR (£ ) MERR (F)
Fig. 1 The adult of male (left) and female (right) of
M. alternatus in Qinshui County Shanxi Province
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Fig.2 Comparison of morphological characteristics of M. alternatus adults in Qinshui County Shanxi Province
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Fig. 3 The trapping individuals of M. alternatus
adults from 2019 to 2022 in Qinshui county,
Shanxi province.
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Fig. 4 The analysis on the occurrence period of adult beetles of M. alternatus in

Qinshui county, Shanxi province.
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Table 2 Comparison of adult duration of different geographical populations of M.alternatus in China

14 2H 3AH 4 5H 6H 7H 8H 9AH 104 11H 121

ESi Laﬁ:je/ Lofé}:Fd , January February March Aprii  May June July August September October November December
Groups ) ?';J e

ERF Ed FERFEFFERFERFERFEFF E o F EdF L F E o F
TRE 39.01 121.44
I%FRKE  38.05  120.59
WK 35.70 112.18
Wb+ 3313 110.42
JLFALT 3190  118.87
ZHDEL 3169  118.51
LPaERE 2936 117.10
WiEKE  29.14  110.52
WES  28.98  104.72
ILPEFEYL  27.40  116.64
ZETEE  27.83 10227
SMNPLE 2657 107.98
ILVUFRE 2564  114.45
TLFE4F 2464  114.53
JTRBEFE 2254 112.02

e RPN SR R HUR AR, LR RS SRR A R U A e A

Notes: The yellow part of the table shows the occurrence period of the adult M.alternatus, the red part is the peak occurrence period of the
adult M.alternatus

IR SRR A HUR DU R RCPAL R N, A B 85.69%, i 0~1 m g N
WY EAM TR R (181 6), MR IR, N 41.54%, 45 EHYH &R
PR R BT AR A T 0~3 myg 4 m AR R D AR D, A T A R R
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Table 3 The generation calculation of M. alternatus in Qinshui county, Shanxi Province
VEE 17 2H 3/ 4 5/ 611 H 8] 9H 10H 11H 121
Month January February March Aprii May June July August September October November December
F)iE
Month mean -2 1.1 81 125 178 227 234 23 17.9 10.9 5.2 -0.7
temperature/C
HR¥
Number of days/d 31 28.4 31 30 31 30 31 31 30 31 30 31
Hp AR 105
Theoretical generation :
AR

Estimated generation
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Fig. 5 The distribution of diameter class of P.
bungeana damaged by M. alternatus in Qinshui

county, Shanxi Province
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Fig. 6 The vertical distribution pattern of larval
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M.alternatus on the trunk of P. bungeana
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The Damage Regularity of Monochamus alternatus in Qinshui
County, Shanxi Province

GAO Rui-he'?, LIU Jia-qi*?, LIU Lei'?, FAN Shi-ming'?, CUI Hao®,
DONG Xiao-jiao®, LIU Yan®, ZHANG Zhi-wei"*

(1. Forestry College, Shanxi Agricultural University, Jinzhong 030800, Shanxi, China; 2. Shanxi Dangerous Forest Pest
Inspection and Identification Center, Jinzhong 030800, Shanxi, China; 3. Forestry Administration of
Qinshui County, Qinshui 048200, Shanxi, China)

Abstract: [Objective] The aim of this study was to clarify the damage characteristics and occurrence regu-
larity of Monochamus alternatus in Qinshui County Shanxi Province, and to provide theoretical and scientif-
ic basis for effectively preventing and controlling the further spread of M. alternatus and the invasion of
Bursaphelenchus xylophilus in Shanxi Province. [Method] From 2019 to 2022, the dynamic monitoring
method was used to monitor the population dynamics of M. alternatus adults by hanging traps for four
years, and the morphological characteristics of adults were analyzed. Combined with the “law of total ef-
fective accumulated temperature” and meteorological data, the generations of M. alternatus in Qinshui
County Shanxi Province was calculated. A total of 24 standard plots were established, and the damage of
M. alternatus to the tree species in the plots was investigated. At the same time, 36 dead P. bungeana
trees were selected for stumpage dissection to clarify the occurrence and damage of M. alternatus on the
host tree. [Result] There were significant differences in the five indexes of elytra length, antenna length,
antenna length/body length, tibia length and femur length between male and female adults of M. altern-
atus in Qinshui County Shanxi Province. The ratio of antenna length to body length of M. alternatus adults
could be used as a morphological index for sex determination of M. alternatus in Shanxi Province. The
generation of M. alternatus in Qinshui County Shanxi Province was about 1 generation per year. The oc-
currence period of M. alternatus adults was about from late May to early October. The beginning period
was late May, the peak period of emergence was from mid-June to mid-July, the peak period was mid-July,
and the end period is early October. In Qinshui County Shanxi Province, M. alternatus mainly damaged
P. bungeana trees with a diameter of 2.50-17.50 cm. The larvae were mainly distributed at 0-1 m (41.54%)
of the trunk, and the elusion holes were mainly concentrated in 1-2 m (28.62%) of the trunk.
[Conclusion] The generation of M. alternatus in Qinshui County Shanxi Province is about 1 generation per
year, and the morphological characteristics of male and female adults are significantly different. The occur-
rence period of adult is from late May to early October, and the peak emergence period is mainly from mid-
June to mid-late July. M. alternatus is mainly harmful to P. bungeana in Qinshui County Shanxi Province.
The density of larvae and the number of elusion holes are mainly concentrated in the range of 0-2 m.

Keywords: Monochamus alternatus; pine wilt disease; damage characteristic; population dynamics
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