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Spatial ecological niche of main insect borers in larch of Aershan
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Abstract; In the Aershan area of Inner Mongolia, after the third outbreak of the moth Dendrolimus superans Butler in 2002 ,
there was a rapid invasion of several secondary insect borers such as the beetles Monochamus urussovi Fischer von
Waldheim, Monochamus sutor Linnaeus, Acanthocinus carinulatus Gebler and Ips subelongatus Motschulsky. This led to
great losses of trees in Larix gmelinii Rupr. plantations. No previous research has investigated the ecological niches of these
larch borers. We studied their niches in the Aershan area, using ecological niche theory including the concepts of niche
breadth, niche overlap, proportion of niche similarity and the interspecific competition coefficient. The results showed that
none of these secondary borers damaged healthy L. gmelinii trees. I. subelongatus was the most abundant of the four
beetles, with up to 252 individuals found within a 1 —2 m length of trunk. The spatial niche breadth of I. subelongatus was
greatest in weak standing larch; When in middle-aged larch, it reached 0.5782, and in old larch it reached 0.5498. The
spatial niche breadth of A. carinulatus was 0.5143 in middle-aged larch and 0.6294 in old, dead, standing larch, which
was greater than in the weak larch. The spatial niche breadth of M. wurussovi was smallest in both weak and dead larch.
Although the spatial niche breadth of M. sutor was not large, the abundance of this insect was nearly the same as that of A.

carinulatus , the dominant longhorned beetle. Niche breadth reflects the degree to which a species occupies a specific niche,
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and can show proportions of populations distributed among different resource types; it does not reflect abundance. The
spatial niche overlap of I. subelongatus with the other three longhorned beetles was large in standing larch. This was
because I. subelongatus was distributed throughout each resource type, and had the greatest niche breadth. The spatial
niche proportion of I. subelongatus was high in comparison with that of the other three beetles, indicating that demand for
space of the four species showed little difference. The spatial interspecific competition coefficient of the four species was
high, because of their different areas of damage, which suggests that these four pests can coexist. I. subelongatus and A.
carinulatus damage only the phloem. Young larvae of M. wrussovi and M. sutor also damage the phloem, while mature
larvae bore into the xylem. Thus, the four borers are able to share the same ecological niche, leading to more serious larch
damage. Strong competition causes high mortality of I. subelongatus and A. carinulatus larvae , and these can also be preyed
on or parasitized by natural enemies. The damage caused by I. subelongatus is the most serious of the four insect borers.
Control measures may be needed. Insecticide spraying may be appropriate for I. subelongatus as this borer damages the tops
of trunks and it is possible to specifically target this area. However, a greater dosage may be needed on the lower trunks

where these four pests are most abundant.

Key Words: ecological niche; larch; Ips subelongatus ; Acanthocinus carinulatus ; Monochamus urussovi ; Monochamus sutor
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Table 1 Scheme of the sample plots
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Healthy stands Weak stands Dead stands Total

HIEHR Young forests 38 3 3 9
Fh Ak Middle aged forests 3 3 3 9 M
B Mature forests 3k 3 3 9
B3t Total 9 9 e 9 27 B
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BT R R 30 mx30 m, SRJG 50 BIFELII AR | i BRI MR A b A f R DX 55 DX Al B8 DX B L 5
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TEZW T 2 m LA LB 38 70% . w2/ NBERAFEEFH A L FEEGEES m DUFH T, #iZEAR L
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Table 2 Distribution proportion of main insect borers in different age of weak standing larch

i % th sk 15 Height of trees/m
Age Species 0—1 1—2 2—3 34 45 56 6—7 T—8 89 9—10 >10
S Young RPN /NG 56 44 0 0 0
it Middle MR\ /NEE 7.84 20 29.32  21.93 7.16  5.91 S5.11  2.73 0
SN PN 28.57 35.71 21.43 14.29 0 0 0 0 0
TR RBRA 12.5  37.5 25 25 0 0 0 0 0
=R/ NBR A 37.5  18.75 12.5 18.75  12.5 0 0 0 0
ZHE Mature  FE A\ BT /NEE 26.81 23.67 8.89  9.41 8.07  5.68 5.3 5.38 3.8  2.91 0
HA A R A 26.92  23.08 15.38 15.38 7.69  11.54 0 0 0 0 0
TR RBRA 30 40 10 20 0 0 0 0 0 0 0
BRI/ NBR A 21.43 25 17.86  14.29 7.14  7.14  7.14 0 0 0 0

x3 FEHTERESERFEHMMHIEILIA LB HELE]/ %

Table 3 Distribution proportion of main insect borers in different age of dead standing larch

Wl EWIES Rl & Height of trees/m
Age Species 0—1 1— 2—3 34 45 56 6~ 78 89 9—I0 >10
Y Young AN\ /NEE 55.77 44.23 0 0 0
i Middle  FEIHRA NG /NG 6.98 17.8 37.11 19.51 6.37 5.26  4.55  2.43 0
HA A R A4 33.33  22.22  16.67 11.11 11.11  5.56 0 0 0
R RBRA 20 20 30 20 10 0 0 0 0
TR/NBRR A 21.74  34.78 17.39 17.39 8.7 0 0 0 0
ZHE Mature  FE A\ B /NEE 27.94  24.49 14.77 7.9 8.55 5.23  4.72  3.22 .92 1.26 0
FA K AR A 10 16. 67 20 20 10 10 6.67 3.33  3.33 0
TR RBRA 10 30 20 10 20 10 0 0 0 0 0
BR/NB R 14.29  28.57 14.29 9.52  9.52 14.29 9.52 0 0 0 0

3.2 B R Y A ] AR 2 5 B AN A A SR L

A AL TE B R BRI R /NE B ) AR B, W] B R A R AR R — PR UR T A LR oA e, Rk 4
IR TETE AN R3S ST A I, 28 [E) A 2557 5 BE LAY A\ U /NBE e v , 2k P i s i i+ 3598 oA e
WIS For A3 0.5782 0. 5498 , ZAZ KR KA Ak, 72 &1 B 2R 0.303, 3% & B oy g it ws Ntk /e 7
S SRV YR 07 B < 8 PO [ 1V I e/ NS5 N2 o 2 B €15 W 1 e = o [ Y AU E I
BISE, AE M RA TR RIS AT FE T AR b, FA R A R A 19 25 ) A2 25060 58 8 43 135 51 0. 5143 0. 6294, 1t
W AT R R A TEAG PR A TR B3 A B 55 R T FE 5 T I 5 T o 2 KR K 4 25 ) A= 256 5 BEATS AR
Ak,

A AL SR BUR B YA O AR A S R SRR — N8R . BB S SRR SR T S 4
A, IS HAERA T EFEECA ¢, 3R 4 A ZEJE MRS ST R T 12 8] A= 25007 15 B 48 B AT A\ 1 /)
a0 HAD 3 FROEE KA 5 , Th i S 55 ARG SE ST A B350 0. 0888—0. 1231,0. 0783—0. 1033, ¥ 3 55 Fl A
FEST A L4351 0. 0877—0. 1115 .0. 0671—0. 0814, 3X fz& f T P54 /\ i /NEEAE B2 R P 41 B Ar AR, 5 3 Fh R
A5 AT A S, H s\ e /INEE A AL 58 FE 18 B e T8, DA T 35 A\ /NEE 5 3 AR B R 4= XF
2[RI PR IR R B A R, A KA R AR X B A2 R B R A 1) 25 () AR A B & 8 Bt i 89 50 K ik
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0. 1044 , A2 /INB RN A K EE R A1) 28 [ A 250 S 85U I 255 57 K 135 0. 1088, [T K M K4 X
AN R A 25 6] A2 250 B B 3R BUE IR AR ZE 7 AR _F 3k 0. 1068, PR 3 Fh A 348K 4 22 18] X6} 45 6] it %6 R
TR EIROR

F4 FEHTEHREZFHRIALWNZEESVUEEMESMLER

Table 4 Spatial niche breadth and spatial niche overlap of main insect borers in standing larch

B A ik He 253 T H: 2547 # & Niche overlap
Age Species Niche breadth R ANENANITHN - F K AR AR BEKBRAE BALNRR A

1 Young AN 0.3943 1 0 0 0
ANZNY - (0.3947) ** (1) (0) (0) (0)

HH i Middle AN 0.5782 1 0.1087 0.1231 0.0888
I\ /NEE (0.5009) (1) (0.0783) (0.1033) (0.0907)
HAr 0.4033 0.0758 1 0. 1044 0.0918
R4 (0.5143) (0.0804) (1) (0.1) (0.1068)
PN 0.3951 0.0841 0.1023 1 0.0772
BRA (0.5051) (0.1042) (0.0982) (1) (0.1054)
N 0.4588 0.0705 0.1045 0.0896 1
BRY (0.4702) (0.0851) (0.0977) (0.0981) (1)

LA Mature AN 0.5498 1 0.0922 0.1115 0.0877
VAN -4 (0.5053) (1) (0.0671) (0.0814) (0.0801)
Har 0.4727 0.0793 1 0.1036 0.0844
AR (0.6294) (0.0835) (1) (0.0944) (0.0879)
PNIN 0.303 0.0615 0. 0664 1 0.0639
BRA (0.4545) (0.0733) (0.0682) (1) (0.0779)
PN 0.5165 0.0824 0.0922 0.1088 1
BRF (0.5345) (0.0848) (0.0747) (0.0916) (1)

o RINTEVE AN TES A 1 925 1) A 5 6 9 B B A A AR o+ 355 P 7 R R AR T AR B0 57 A I 25 ) A 28547 9 1 3 2
(A =S £

3.3 FEbE T ARG 2 ) AR S AR AR BRI R) 5 4 R AL

A SRR e BiIFE50, Je0 s b R B U A AR AL H b, S A S SR E i — 2 e 3% 5
AL, TS K /N EE AT 3 i O B R AR DA B K A 22 TR B A ) A 2 AR L 451 4 R v L 25 B
(0. 625—0. 8846 0. 6418—0. 8348) , Uit F 4 Ffr 3 HOXF 23 (] A= A0 1 o B A AR KA R EE

Foft ) 5 e R B — R R S e 1 A R R I ) 5 4 5 B8 %) /DN T A 27 B B S P R) 58 4 ) B4 1F
M 6 BRI REORE , HAH 0.7121—0. 9706 0. 7141—0. 9338 , 58] 4 F 3 14 35 4 JE 3 50, 78 3%
LT 4 Fh e BREREILAE 2 RO B A 434k, T8 s /N o /INEE A 1 1 A R AR RfE E WS, I A2 K
RN AZ/NBR AN & e B B TR 5, A &y A 3 A S50 P A, U 3 7 140 S [) (s 45 7
] — A= ALY 4 Bl BREAS AT | RIS 1 X 2 32 7 R A0 A B X A ) R A v R
INEERT R AR R AR R UG, S 4 A T A4 BB T S 0, L KB e B E RO i D BRE AT
3.4 FEMTHEREERET LR O%E

DA (R A 2507 6 P8 S5 A8 B 38 L 5 HUFE 45 B RT3 1 L ) R 68, AN BE S e IR I 20
A 1 2 AT LAE W FE 4 Fp 32 o DATE I/ /NG (%) S 350 30 3% B d R YR A SR | 1—2
m -2 H O TR F 252. 4 3k i K FHE 3 MBS R4 SA2/NB KA A S0 8 AR, Fl
FI A R AR AR Y (RSP 38 d VB A R A g . S RBRA TR S E R/, WE 1 AL
BB V5 AR N AR /DN S35 1% R R o Ml 25 (B e K, e ek Aty 3 R A | 156 B A A /N A T
FAST AN ) 5 B (B BORE B e R T A KA R AR AR 1—2 m B9S24 1 10 B0 i K ELA v g 22 18/, Ui B
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Table 5 Spatial niche proportion similarity of main insect borers in standing larch
iy LY R S A SRR He ) Proportion of niche similarity
Age Species TIPS NG /INEE HH AR A SR RBRE SIG/NBRA
Ay . 1* 0 0 0
VRN I\ /N .
Young ALY ATV - (1)** 0) (0) 0)
- - I 1 0.6356 0.7477 0.65
it Middle GRS (1) (0.6418) (0.8066) (0.6593)
. 1 0.8393 0.7411
RFRAXS: (1 (0.7778) (0.8043)
. 1 0.625
BERRRE (1) (0.8348)
. S 1
INBR S )
\ N 1 0.8155 0.6852 0.8126
il Mature I At (1) (0.7298) (0.7093) (0.7946)
e . 1 0.7538 0. 8846
ARRAXE (1) (0.7667) (0.7667)
m 1 0.7071
SPRRRAE (1) (0.819)
YN 1
TANER S )
* FONTETE PN RE T LA 1Y 28 (B AR IS AL AR UM LU IS Rh (RIS 4 RAL =+ 365 N IV B RS TE V% MR FE ST AR 1 19 723 ] A 2506 A DL P
Vb A8 B 1] 35 4 R K
6 FEHTEHEZEMHRIALNTEMETSRE
Table 6 Spatial interspecific competition coefficient of main insect borers in standing larch
Loy RS Fhla) 354 25K Interspecific competition coefficient
Age Species AR /AN 3 EEiENEPNES P YN SN IZ/NBRR A
 Voun - 1 0 0 0
418 Young AN VAN A (1) 0) 0) 0)
EA N 5 y i 1 0.817 0.9159 0.7121
Pt Middle AT\ (1) (0.7141) (0.9338) (0.7909)
" 1 0.9302 0.8814
EREIESS (1) (0.8919) (0.9194)
— o 1 0.7484
ZERERE (1) (0.9153)
R P o
" . e 1 0.9396 0.9098 0.9343
Z W% Mature AN NANTSHINY A (1 (0.8233) (0.8496) (0.9067)
e 1 0.9127 0.9706
EREIESS (1) (0.8825) (0.8912)
. 1 0.917
A
ZK"‘/ij%q: (1) (0.9295)
) . |
“F/NBR A )
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