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Population distribution patterns and ecological niches of two Sirex
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Abstract [Objectives] Sirex noctilio Fabricius, an invasive species, is a major international forest quarantine pest that
mainly damages Pinus sylvestris var. mongolica Litv in some parts of China. S. nitobei Matsumura is an indigenous species
that is widely distributed in China. The spatial distribution patterns, and temporal and spatial niches of these species in P.
sylvestris var. mongolica forests were investigated according to the population niche theory with the aim of identifying
competitive and symbiotic relationships between these species that can guide the prevention and control of S. noctilio.
[Methods] Ten sample plots were selected through field investigations in Jinbaotun forest farm, Inner Mongolia, Tongliao
City, and population distribution indices were used to analyze the spatial distribution patterns of both species in these plots
over two consecutive years. Damaged pines were randomly selected and felled. Adult molting periods and quantity were noted,
eclosion holes were marked using sulfuric acid paper to count the preferred eclosion sites of each species, and the coexistence
mechanism of the two species was quantitatively described. [Results] Both species had a clustered distribution. The DBH of
damaged trees ranged from 16 cm to 18 cm. The adult molting period of S. noctilio was from the end of June to the beginning

of September, whereas that of S. nitobei was from the end of August to the end of September. We were able to deduce that the
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infesting period of S. noctilio occurs earlier than that of S. nitobei in our study area. The sex (female: male) ratio of S. noctilio

was 0.604 whereas that of S. nitobei was 0.174. The niches of each species differed. [Conclusion] S. noctilio and S. nitobei

had relatively abundant resources and lower than average population densities, causing the spatial niche of each species to

diverge. We suspect that competition between these species is relatively low in the early stage of colonization by S. noctilio.

Aggregation indices indicate that both species have an aggregated distribution.
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Table 1 The damage situation of site samples

/

Sub-compartment Year Ratio of infested Avgr.age poplation Othe'r borers infested
trees (%) densities (adults/tree) ratio of trees (%)
1 2016 4.05%2.52 28.35+10.86 9.14%2.17
2017 10.33=%3.75 22.96%8.45 15.4723.94
5 2016 3.36%7.56 19.86%9.09 3.94%+194
2017 9.19=%5.09 19.5242.94 8.46+4.26

The above investigation on the damage of P. sylvestris var. mongolica is after removing the stump and downed logs.
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Fig.1 The distributing proportion of Sirex noctilio and Sirex nitobei in Pinus of different diameter at breast height
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Table 2 Spatial distribution pattern of Sirex populations

Quadrat m st c I Ca K M*/m Distribution
1-1 4.13 189.93 45.99 44.99 10.89 0.09 49.12 Aggregation
1-2 2.00 78.86 39.43 38.43 19.22 0.05 40.43 Aggregation
1-3 2.85 56.07 19.67 18.67 6.55 0.15 21.52 Aggregation
1-4 1.18 16.65 14.11 13.11 11.11 0.09 14.29 Aggregation
1-5 2.61 78.31 30.00 29.00 11.11 0.09 31.61 Aggregation
5-1 3.66 116.43 31.81 30.81 8.42 0.12 34.47 Aggregation
5-2 0.66 12.61 19.11 18.11 27.44 0.04 18.77 Aggregation
5-3 2.10 54.62 26.01 25.01 11.91 0.08 27.11 Aggregation
5-4 2.20 39.61 18.00 17.00 7.73 0.13 19.20 Aggregation
5-5 1.31 31.71 24.20 23.20 17.71 0.06 24.51 Aggregation
5 70
e}
g 60
2 WA S, noctilio
g0 o T IR S. mitobei
8 40|
5
2 30|
H
:R 20
w10,
= NN~ N A=A OROANTFO0ON T O X
NN T T T T T AANANANANN g E T TN
L A S S el e S S OO0 00 OO0 00 00 OO0 OO OO o0 OO
H.H Date (month. day)

9 16

& 2

BEPRUHARMHENILEE

Fig. 2 The emergence amount of Sirex during the adult moulting period



6 -929 -
3
3 0.604
0.175 0.0202
3
9 9 13 0 0.0259
6 9
v it Female
40 F o Tt Male
35 F
2
:
g
3
=i
Q )
g
g
o
(]
<
=
¢ 140
T’lﬁ — Wit Female
oy 120 s it Male
=
100
2y
80
60 I
40 F
20
OQlf‘;IQlf«;Ile‘lq. )
AT AT AT AV AT 8 e )
N Y Y Y
TOAT AT AT AT AT T T T T T T 9
H.H Date (month. day)
3 B PCE AR ERIFTE P AR R AL E
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Table 3 Temporal niche of Sirex noctilio and Sirex nitobei
Niche breadth Niche overlap Nlch§ proportion In.te.rspec1ﬁc. .
similarity competition coefficient
Species
S. noctilio 8. nitobei  S. noctilio  S. nitobei  S. noctilio  S. nitobei  S. noctilio  S. nitobei
0.6507 - 1 0.0022 1 0.0202 1 0.0259
S. noctilio
- 0.1667 0.0085 1 0.0202 1 0.0259 1

S. nitobei
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Fig. 4 The distributing proportion of Sirex noctilio and Sirex nitobei in different height of tree trunk
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Table 4 Spatial niche of Sirex noctilio and Sirex nitobei

Niche breadth Niche overlap Nlch'e propprtlon Interspecific cpmpetltlon
similarity coefficient
Species
S. noctilio 8. nitobei S. noctilio  S. nitobei S. noctilio 8. nitobei S. noctilio  S. nitobei
- 0.2783 - 1 0.0111 1 0.1824 1 0.2627
S. noctilio
- 0.2516 0.0100 1 0.1824 1 0.2627 1
S. nitobei
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