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Factor s influencing the temporal and spatial population dynamics
of Trichagalma cutissimae (Hymenoptera: Cynipidae)
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Abstract [Objectives] To provide a theoretical basis for forecasting outbreaks of Trichagalma acutissimae (Monzen)
(Hymenoptera: Cynipidae), an important pest of Quercus variabilis trees in the Taihang Mountains, China, and to develop
integrated pest management methods for this species. [Methods] The population dynamics and influence of ecological
factors, such as slope position, slope aspect and altitude, on sexual and asexual generations of T. acutissimae was
systematically studied for five consecutive years between 2012 and 2016. [Results] (1) Slope position and aspect had little
effect on numbers of the sexual and asexual generations; (2) There was a strong, negative relationship between altitude and T.
acutissimae abundance; (3) The further young forest was from old forest, the fewer the number of asexual generation galls; (4)
There were significant differences in the abundance of T. acutissimae between 2012 and 2013; (5) The equation for a linear
model of the relationship between abundance of the sexual generation and altitude in 2012 is: y = 15.80x + 46.85, r=0.939, and
the corresponding model for the asexual generation in 2013 is: y = 2.128x - 2.186, r=0.930. [Conclusion] These models
indicate that T. acutissimaeis in the Taithang Mountains is mainly distributed at elevations from 500 to 800m. The rate of
expansion of T. acutissimae is no more than 1 000 m a year. Extremely low mid-April temperatures are an important ecol ogical
factor affecting the population dynamics of T. acutissimae.
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Fig. 2 Thenumber of sexual generation of
Trichagalma acutissimae on different slope

position between 2012 and 2013

P<0.05.

Histograms with different uppercase or lowercase letters
represent significant difference among slope position under
the same year or between years under the same slope
position at 0.05 levels, respectively. The same below.
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Trichagalma acutissimae on different slope position
between 2012 and 2013

*1 TRPMHEZEEFER F ERE
Tablel Effect of slpoe position and year on the
number of Trichagalma acutissimae and F test

Factor ~ Asexual generation Sexua generation
d F P da F P

Y ear 1 481.754 0.000 1 3.826 0.061

Slope position 2 0.003 0.997 2 0.474 0.627

X

e 87.768 0.000 5 1.096 0.388
Y earxPositiosition
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Fig.4 Thenumber of sexual generation of
Trichagalma acutissimae on different slope aspect
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Trichagalma acutissimae on different slope
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Table2 Effect of slpoe aspect and year on the number
of Trichagalma acutissimae and F test

Factor Asexual generation Sexual generation

df F P df F P
Y ear 1 1546.4610.000 1 0.265 0.611
Slope aspect 4 0.305 0.868 4 0.188 0.939

x 9 139.711 0.000 9 0.329 0.955
Y earxSlope aspect
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Table3 Number of Trichagalma acutissimae at
different altitudein 2012

m

Altitude Sexual generation  Asexual generation
487 36.3+11.24 &b 553+114.83 a
675 41.2+10.96 a 518+58.62 a
653 25.4+12.82 b 506+55.84 a
678 19.0+10.19b 353+109.90 a
973 5.6+4.83 c 158+10.86 b
917 10.4+5.73 ¢ 153+29.81 b

1310 8.6+4.77c 167+30.48 b

5%

Data followed by different letters indicate significant
difference at 0.05 level.
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Table4 Number of Trichagalma acutissimae at
different altitude in 2013

m

Altitude Sexual generation Asexual generation
487 35.8+15.99 a 78.2+20.29 a
675 29.8+12.03a 87.2+19.11a
653 36.4+15.22 a 69.2+38.30 a
678 26.8£10.50 b 57.6+£45.65 a
973 8.2+5.17b 15.4+14.47 b
917 10.2+7.19b 11.0+11.54 b

1310 0.2+0.45b 1.6£3.58 b
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Table5 Effect of altitude and year on number of
Trichagalma acutissimae and F test

Asexual generation
df F P daf F P

Factor Sexual generation

Y ear 1 93.733 0.000
Altitude

1 0.001 0.977

6 3503 0.005 6 15.016 0.000

X

. 13 76.973 0.000 13 7.634 0.000
Y ear xAltitude
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Table6 Number of asexual generation of Trichagalma
acutissimae in different distance

Distance 2012 2013

486.2+76.04a 78.2+25.23 a

Young forest 100 m

143.6£18.19b 0.0£0.00 b
Young forest 500 m
0.0+£0.00 0.0£0.00 b
Young forest 1000 m ¢
Adult forest 463.2+4454a 87.4%29.47 a
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Fig. 7 Thecorrelation between population number of
sexual generation and asexual generation in 2013
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