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Research paper

Habitat preference of the invasive pest Tessaratoma papillosa

(Hemiptera: Tessaratomidae) during overwintering

Yi-Hui Wu > Yu-Chun Yi* Shih-Yang Lee' Chuan-Cheng Chung' Meng-Hao Hsu’
Yi-Yuan Chuang® Hsy-Yu Tzeng”

[ Abstract] The litchi stink bug, Tessaratoma papillosa (Hemiptera: Tessaratomidae), is an invasive

pest in agricultural and urban forest areas of Taiwan. In this study, the habitat preference of the univoltine
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pest was investigated in the winter seasons of 2019 and 2020. Our results showed that overwintering
adult litchi stink bugs exhibited a tendency to aggregate. We recorded a significantly greater abundance
of adult litchi stink bugs on Dimocarpus longan (longan) trees than that on Litchi chinensis (litchi) trees
in mixed planting orchards during winter. In terms of vertical distribution within the tree, significantly
more overwintering adult bugs were collected from the upper layer than from the lower layer of the longan
tree crown. The results also showed that the number of adult bugs in the 0-30 cm of the branch tip was
significantly more abundance than 30-60 cm and >60 cm. There were no significant differences between
the abundances of males and females overwintering adult bugs in the whole tree, as well as upper and lower
layers of the crown. Compare to the mating period, the reproductive organs of female and male adults in the
overwintering period developed slowly and were immature. In conclusion, 7. papillosa exhibited a habitat
preference for host plant species, and spatial distribution within branch and crown during overwintering.

The results of this study provide great strategic value for better control of this pest, especially during winter.

[Key words ] Tessaratoma papillosa; invasive pest; overwintering; habitat preference; sex ratio.
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Table 1. Temperature and rainfall of surveying sites of Caotun Township, Nantou County and Tianliao
District, Kaohsiung City from October 2018 to February 2019, and the same period from 2019 to

2020.

Caotun Township, Nantou County

Max Min Mean
Time Temp. Temp. Temp.
(C) (C) ()

Rainfall

(mm)

Max Min Mean
Time Temp. Temp. Temp.
() (C) ()

Rainfall
(mm)

Oct/2018 299 20.9 24.7 3.0
Nov/2018 280 19.7 232 17.5
Dec/2018 262 16.9 20.6 0.0
Jan/2019 245 15.6 19.2 8.0
Feb/2019 6.4 16.9 20.7 5.5

Oct/2019 309 22.4 25.8 13.0

mean 27.0 18.0 21.7 6.8

Nov/2019 285 18.8 22.8 0.0
Dec/2019 242 15.2 19.1 118.5
Jan/2020 23.9 14.1 18.0 19.5
Feb/2020 751 14.2 18.9 0.5
mean 26.5 16.9 20.9 30.3

Tianliao District, Kaohsiung City*

Max Min Mean

Max Min Mean

Time Temp. Temp. Temp. Rainfall Time Temp. Temp. Temp. Rainfall
©) () (¢ ™ ©) oy (¢ mm
Oct/2018 308 21.7 25.6 20  Octi2019 312 22.6 26.3 0.5
Nov/2018 290 199 239 1.0 Nov2019 287 188 23.0 0.0

Dec/2018 275 17.6 21.7 0.0
Jan/2019 254 15.7 19.7 2.0
Feb/2019 280 18.1 21.8 1.0

Dec/2019 247 15.7 19.4 44.0
Jan/2020 24.6 14.3 18.6 25.0
Feb/2020 25.8 14.6 19.6 5.5

mean 28.1 18.6 22.5 1.2

mean 27.0 17.2 214 15.0

"Meteorological data of Tianliao site was from Alian Station, Central Meteorological Administration
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Figure 1. Schematic diagram of the segmentations from which litchi stink bugs were collected, using the
distance from the tip of a longan (Dimocarpus longan) or litchi (Litchi chinensis) branch inward
toward the trunk: 0-30 cm, 30-60 cm and >60 cm.
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Figure 2. Study sites 1, I, and LI where the Tessaratoma papillosa adult survey was conducted in Tianliao
District, Kaohsiung City.



26 AN E BIHIMER (Tessaratoma papillosa, Hemiptera: Tessaratomidae) & & B R IF i 52

2. P R T SR S R 122019 52020 1A BEIR K 7 RO A R 2R 15 A S 1 Ak s B
(Mean+SD) -
Table 2. Comparison of the numbers of Tessaratoma papillosa adults per tree (Mean=®SD) between
Dimocarpus longan (longan) and Litchi chinensis (litchi) in a mixed planting orchard in January
2019 and January 2020, in Caotun Township, Nantou County.

No. of Tessaratoma papillosa

Time Prob (x?)
Longan Litchi
Jan/2019 252+15.8 48+29 <0.01**
Jan/2020 3.8x4.1 0.4%0.5 0.10

x* critical value equal 3.84 and 6.63 at p < 0.05 and p < 0.01, respectively.
** 1 Means difference at 0.01 significance level, respectively.
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Table 3. Comparison of the numbers of Tessaratoma papillosa adults among three segmentations
(Mean=£SD) of Dimocarpus longan (longan) and Litchi chinensis (litchi) in a mixed planting
orchard in January 2019 and January 2020 in Caotun Township, Nantou County.

Segmentations by the 2019 2020
distance from the branch No. of Tessaratoma papillosa
tip to the trunk (cm) Longan Litchi Longan Litchi
0-30 14.8+£10.4 22+22 2.8+3.7 0.4%+0.5
30-60 5.6+5.7 1.4+1.7 0.6+1.3 0.0
>60 1.0+1.7 0.4+0.5 0.4+0.9 0.0
Chi-square test Prob (%) Prob (i)
0-30 vs. 30-60 0.04* 0.67 0.23 0.53
0-30 vs. >60 <0.01%** 0.26 0.18 0.53
30-60 vs. >60 0.07 0.46 0.84 -

¥’ critical value equal 3.84 and 6.63 at p < 0.05 and p < 0.01, respectively.
* 5 %% 1 Means difference at 0.05 and 0.01 significance level, respectively.
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Table 4. Comparison of the numbers of Tessaratoma papillosa adults per longan tree (Dimocarpus longan)

(Mean=®SD) among three sample plots during the period from December 2019 to January 2020 in

Tianliao District, Kaohsiung City.

Sample plot Dec/2019 Jan/2020
No. of Tessaratoma papillosa

I 0.8+2.2 1.2+2.2

I 1.9£25 2.0%£2.9

11 9.21+4.9 7.7+4.4

Chi-square test Prob (i) Prob (y)
[ vs. 11 0.66
[ vs. 1 <0.01%** 0.03*
ITvs. I 0.07

¥’ critical value equal 3.84 and 6.63 at p < 0.05 and p < 0.01, respectively.
*, *¥% 1 Means difference at 0.05 and 0.01 significance level, respectively.
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Table 5. Comparison of the numbers of Tessaratoma papillosa adult (Mean = SD) between the upper and
lower layers of the crown of the longan tree (Dimocarpus longan) in January of 2019 and January
0f 2020, in Tianliao District, Kaohsiung City.

No. of Tessaratoma papillosa

Time
Upper Lower Prob (y)
Jan/2019 85.2+104.6 6.41£6.9 <0.01%*
Jan/2020 22.8+18.4 4.0*54 <0.01%*

¥ critical value equal 3.84 and 6.63 at p < 0.05 and p < 0.01, respectively.
** 1 Means difference at 0.01 significance level, respectively.

26, 15 [ v FH AR [ 57 RS M SRk ek B S REHR S T 1B T Fgh o A7
Table 6. Comparison of distributions of male and female Tessaratoma papillosa adults in the upper and
lower layers of the longan tree (Dimocarpus longan) crown, in Tianliao District, Kaohsiung City.

No. of Tessaratoma papillosa

Time Position in crown
Female Male Prob (i)
Upper 430 422 0.78
Jan/2019 Lower 32 32 1.0
Total 462 454 0.80
Upper 107 96 0.44
Jan/2020 Lower 18 22 0.53
Total 125 118 0.65

¥ critical value equal 3.84 and 6.63 at p < 0.05 and p < 0.01, respectively.
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Figure 3. Comparison between the behaviors of Tessaratoma papillosa adults in the autumn-winter and
spring-summer seasons. (a) Most Tessaratoma papillosa adults stay inactive behind leaves during

the autumn-winter season; (b) Tessaratoma papillosa adults gather, feed, and mate on shoots or

flower spikes during the spring-summer season.
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Figure 4. Comparison of the developments of ovaries (a, ¢) and testes (b, d) of Tessaratoma papillosa adults

between January (a, b) and March (c, d).
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