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Temporal and spatial niches of two sympatric Tomicus species
pests of Pinus yunnanensis Faranch.
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Abstract [Objectives] Tomicus yunnanensis Kirkendall & Faccoli and Tomicus minor Hartig are two wood boring pests
that endanger pine species of the genus Pinus L. in southwest China. These species are often both found on Pinus yunnanensis
Faranch where they feed on the shoots and bore into the trunk, causing tree death, ecological damage and economic loss.
[Methods] We investigated the temporal and spatial niches of these two species during the “branch to trunk” and “trunk to
branch” periods by conducting sampling at different field sites, stem dissection and analysis. [Results]  After the “branch to
trunk” period, T. minor is mainly distributed in the mid to bottom sections of trunks, whereas T. yunnanensis is mainly found
on the upper trunk. T. yunnanensis was mainly found in branches but T. minor was predominantly found in trunks. The “trunk
to branch” period began in mid-May, at which time the two species begin to emerge simultaneously. The peak of T.
yunnanensis emergence occurred around June 1* and the peak of T. minor emergence was about ten days later. The two species
were randomly distributed during the “trunk to branch” period. The temporal and spatial niche widths of the two species were
broad, indicating that both species are active for a relatively long period and can therefore inflict damage on P. yunnanensis

over a relatively long period of time. Spatial niche overlap between the two species was small, indicating that their distribution
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on P. yunnanensis differed, reducing interspecific competition. However, the temporal niche overlap of the two species was

large, which indicates that they both damage to P. yunnanensis during the growing season, and they have almost the same

emergence period. [Conclusion]

Although the temporal overlap between the two species was high, their spatial overlap

within individual P. yunnanensis trees was low. These results clarify the spatial and temporal niches of these two Tomicus

species and provide important information to support remote sensing monitoring of outbreaks of these pests in P.

yunnanensis forests.
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Tablel Damage statusof Pinusyunnanensis
m cm %
Degrsofdamase  Numbr  Heightofuss(m) DR Mewd Mol
Health 5 7.06£1.15 20.2+2.8 0 0
Mild 5 6.18+0.49 15.5+1.3 11.0+4.2 0
Moderate 5 6.38+0.62 18.0+2.9 33.2+1.7 0
Severe 9 6.59+0.64 17.4+2.1 68.6+£15.0 69+87
Dying 28 6.91+0.84 17.94£2.5 100.0+0 182+145
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Table2 Distribution proportion of two Tomicus species on trunks

Height of tree trunk m

Species
0-1 1-2 2-3 3-4 4-5 5-6 6-7
T. minor 26.10 27.24 21.96 17.04 5.67 1.25 0.72
T. yunnanensis 2.68 9.35 13.45 18.76 21.04 22.39 12.33

#x3 BHYIENEEFARSEEZ TR ERMSHEES (%)
Table3 Distribution proportion of two Tomicus species at branches

Height of tree m

Species
0-1 1-2 2-3 3-4 4-5 5-6 6-7
T. minor 0 11.51 59.22 23.03 1.92 4.32 0
T. yunnanensis 0 0.49 12.50 16.93 27.78 31.94 0

F4 RAMYIENEEHE LIS (%)
Table4  Distribution proportion of two Tomicus species on treetops

Treetops
Species 1 2 3 4 5 6 7
1*round 2%%round 3round 4%round 5"round 6%round 7" round
T. minor 14.63 11.22 11.22 7.80 30.24 10.24 14.63

T. yunnanensis 15.83 22.30 9.35 8.27 20.50 10.79 12.95
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Table5 Spatial niche of two Tomicus speciesin different position
. . Interspecific
Niche breadth Niche overlap NICh.e proportion competition
similarity .
coefficient
Distribution Species
location P
Tominor  YUME g pjngr TR ey TN g T YU
nensis nensis nensis nensis
. 0.640 3 1 0.070 2 1 0.501 7 1 0.559 1
T. minor
Trunk
. 0.8290 0.090 9 1 0.501 7 1 0.559 1 1
T. yunnanensis
. 0.340 8 1 0.045 2 1 0.3615 1 0.423 4
T. minor
B h
rane , 0.6099 00809 1 03615 1 04234 1
T. yunnanensis
. 0.811 4 1 0.127 5 1 0.578 5 1 0.933 4
T. minor
Treetop _ 0.8882  0.1396 1 05785 1 09334 1
T. yunnanensis
*x 6 FATHENPEMNERFPEELL G

Table6 The population proportion of the two Tomicus species

T. minor T. yunnanensis
Total number of mother gallery 3267 2676
117135 9634
The average of mother gallery in single tree
Number of emergence holes 570396 896440
Proportion of population 0.64 1

®7 EIYIHNERNEEESMEN

Table7 Temporal niche of the two Tomicus species

Interspecific competition

Niche width Niche overlap Niche proportion similarity coofficient
Species
. T. yunnanensis . T. yunnanensis . T. yunnanensis T. yunnanensis
T. mionr T. mionr T. mionr T. mionr
. 0.695 4 1 0.070 8 1 0.7115 1 0.895 8
T. mionr
0.658 1 0.0670 1 0.7115 1 0.895 8 1

T. yunnanensis

0.711 5 0.895 8



- 285 -

242 FMYIHNEPHRIE LATS IS

5 10
4 1997
2003
5 30
6 10
10d
— = YIAE/NEE T. minor
21607 ---HEYIYIR/INEE T. yunnanensis
S ]
2140
& 81201
i §0100
FE 80
o
55 607
BZ 401
E 20
Z 0
4/30 5/10 5/20 5/30 6/9 6/19 6/29 7/9 7/19
H # Date
1986

E4 m#YENEFIURARSER
Fig. 4 Thebeginning and peak of the emergence
periods of the two Tomicus species

3 g

2005

2011

2009

1994

1997
3-4 2-3

2002

6-7

25%

1997



- 286 -

Chinese Journal of Applied Entomology 55

28

22

S2E#k (References)

Cao P, Han PD Zhang Z, Wu W, 2009. Comparison study on stem
attacking by Tomicus spp. in the period of shoot feeding to stem
attacking. Insect Society Annual Conference 2009 in Yunnan

, 20009.

2009

Province (Kunming). [ s s ,

C )]

Chen H, Tang M, Ye HM, Yuan F, 1999. Niche of bark beetles
within Pinus armandi ecosystem in Inner Qinling Mountians.
Scientia Slvae Snicae, 35(4) : 4044 [ R R ,

, 1999. , 35(4):
40-44.]

Ding W, Zhao ZM, Wang JJ, Chen GH, 2003. Niches analysis of
three aphid populations on spring sowing maize. Chinese
Journal of Applied Ecology, 14(9): 1481-1484. [ s s
, 2003.

, 14(9): 1481-1484. ]

s

Fulford M, 2008. Description of the Yunnan shoot borer, Tomicus
yunnanensis Kirkendall & Faccoli sp. n. (Col, Scolytinae), an
unusually aggressive pine shoot beetle from southern China, with
a key to the species of Tomicus. Bryologist, 1819: 25-39.

Gao YF, Zhang Y, Zhang Z, Wu W, 2012. Shooting feeding behavior
of Tomicus yunnanensis on Pinus yunnanensis trees. Journal of
Northwest Forestry University, 27(6): 97-100. [ s R

R , 2012.
,27(6): 97-100. ]

Huang WB, Wang HL, 2009. Study on fluctuation and harmfulness
of Tomicus piniperda population. Forest Inventory and Planning,
34(3): 101-106. [ ,20009.

,34(3):101-106. ]

Li LS, Liu HP, Chen P, Li HR, Langstrom B, 2006. Comparison
study on ecological characteristics of Tomicus piniperda and T.
minor. Journal of West China Forestry Science, 35(1): 1-5. [

, 2006.

,35(1):1-5.]

Li LS, Wang HL, 1997. Study on harmfulness and biological

> s 5 s

characteristics in Tomicus yunnanensis. Yunnan Forestry Science
and Technology, (2): 1-7. [ R , 1997.
,(2):1-7.]

Li X, Zhang Z, Wang HB, Cao P, Han PD, 2009. Identification of
Tomicus species in China. The Second Forestry Science
Conference in China. [ s s s s s
2009.

-1

Liu J, Shen Y, Wang HB, Kong XB, 2003. Investigation and analysis
on the vertical distribution of two Tomicius species. Yunnan
Forestry Science and Technology, (3): 83-85. [ , R

s , 2003.
,(3):83-85.]

Lu J, Zhao T, Ye H, 2014. The shoot-feeding ecology of three
Tomicus species in Yunnan province southwestern China.
Journal of Insect Science, 14(37): 110-112.

Lv ZX, Yang ZF, Wang GY, Bu WL, 1995. The niche of corn borer
and peach borer and their interspecific competition in corn  Acta
Agricultural Zhejiangensis, 7(1): 31-34. [ R R

s , 1995.
,7(1):31-34.]



- 287 -

Shi WC, Li JR, Liu X, Xie H, 1995. Study on the niche of pest insect
community on orange leaves. Entomological Knowledge, 32(5):
273-277. [ , s s , 1995.

,32(5):273-277.]

Wang SH, 1998. Study on time-space ecological niche breadth of
Panonychus citri  (Mc-Gregor). 1998. Journal of Anhui
Agricultural University, 25(4): 356-358. [ , 1998.

25(4): 356-358. ]

Xu QL, Yang ZX, 2002. Study of spatial niche in Tomicus piniperda.
Journal of Liaoning Forestry Science & Technology, (s1): 1-10.
[ s , 2002.

, (s1): 1-10. ]

Yang LL, Wu YR, Zhou WR, 1997. Compartive study on the niche
of Osmia excavata Alfken and O. jacoti Cockerel in apple
orchards. Acta Entomologica Snica, 40(3): 265-270. [ R

s , 1997.
,40(3): 265-270. ]

Ye H, Dang CL, 1986. Study on Tomicus piniperda of harmful habits
on Pinus yunnanensis. Journal of Yunnan College (Natural
cience Edition), (8): 218-222. [ s , 1986.

( ), (8):
218-222.]

Ye H, Li LS, 1994. The spatial distribution of Tomicus piniperda in
the period of shooting feed. Acta Entomologica Snica, (3):
311-316. [ , , 1994,

,(3):311-316.]

Ye H, Lv J, Francois L, 2004. On the bionomics of Tomicus minor
(Hartig) (Coleoptera: Scolytidae) in Yunnan Province. Acta
Entomologica Snica, 47(2): 223-228. [ R
2004. ,47(2): 223
228.]

Yuan F, Luo YQ, Shi J, Kari, Heliovaara, 2011. Spatial ecological

, Francois L,

niche of main insect borers in larch of Aershan. Acta Ecologica
Snica, 31(15): 4342-4349. [ s s
Heliovaara, 2011.
, 31(15): 4342-4349. ]
Zong SX, Yao GL, Luo YQ, Xu ZC, Wang T, 2005. Niche of main

, Kari,

boring pests in Hippophae rhamnoidea Acta Ecologica Snica,
25(12): 3264-3270. [ R , ) > s
2005. ) , 25(12):
3264-3270. ]



