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Studies on cold hardiness and fecundity of the Asian citrus psylla Diaphorina citri KUWAYAMA
(Homoptera: Psyllidae) —Possibility of over-wintering of the Asian citrus psylla in the southern
part of Kyushu—. Takahiko MizuNo*, Masanori YONEDA®*, Shin-ichiro M1ZuNIwA*** Toshi-
yuki DoHINO (Naha Plant Protection Station, 2—-11-1, Minatomachi, Naha, Okinawa 900-0001,
Japan, * Nagoya Plant Protection Station, ** Osaka Sub-station Kobe Plant Protection Station
and ** Yokohama Plant Protection Station). Res. Bull. Pl Prot. Japan 40: 89-93 (2004).
Abstract: The Asian citrus psylla Diaphorina citri KUWAYAMA, is assumed to be a vector of
citrus greening disease (CG) Liberobacter asiaticum. In Japan, this insect is distributed only in
the Ryukyu Archipelago and the Amami Archipelago between Taiwan and Kyushu (Japan
proper). There is concern that it is might invade and become established on Kyushu. The cold
hardiness and fecundity of D. citri adults were investigated with the laboratory experiments to
determine the possibility of this insect over-wintering on a seedling/tree (Murraya paniculata)
in Kagoshima city in the southern part of Kyushu. The first experiment imitated the winter
season (from December to February), and the insects were subjected to three kinds of imitative
thermal conditions, as follows treatment I [December (as a daily minimum temperature (min.),
4.4°C, and a daily maximum temperature (max), 14.6°C, for 30 days)—January (min, 2.6°C, max,
12.2°C, for 30 days)—February (min 3.7°C, max 13.1°C for 30 days): total 90 days], Il [January—
February: total 60 days] and III [February: 30daysJunder 10L : 14D, respectively. In the second
experiment, the insect was placed to 0°C under 10L: 14D for 1-7 days. Consequently, the
survivings insect that had been exposed to the treatment I, II, III and 0°C for 2-4 days could
produce offsprings.

Key words: Diaphorina citri KUWAYAMA, cold hardiness, fecundity, over-wintering, Kagoshima
city
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Fig. 1.

Outline of experimental plot on study of cold hardiness and fecundity Diaphorina citri adults

placed to the imitative winter season (from December to January) at Kagoshima city, the southern

part of Kyushu in Japan.

* The daily temparatures and photoperiods of ‘December’, ‘January’ and ‘February’ set to imitate

winter season at Kagoshima city, respectively.

The adults on Murrya paniculata were kept at 15°C (12L:12D) for 24 h and transferred to the

imitative winter season (December—February).
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Table 1. Survival rate of adults of D. citri exposed to the imitative winter season of Kagoshima city.

No. of tested

Treatment™®! No. of survivor Survival rate (%)*?
! % Total
I 52 45 97 42 43.3a
11 20 13 33 3 9.1b
111 23 18 41 34 82.9¢

*! Treatment I-1II indicate the 3 different treatment conditions in Fig. 1.
*2 Value with different letters were significantly different (»<0.0001 by chi-square test).

Table 2. Fecundity of D. citri adults after exposed to the imitative winter season of Kagoshima city.

Treatment No. No. of pairs tested*! No. of surviving Total no. of eggs laid/ Hatchability (%)*3
female surviving female*?
I 20 4 445+57.7a 82.91t13.1
11 1 1 13.0%4 84.6%4
111 15 3 14.71+19.3b 98.2+t3.1
Control 10 10 64.2+21.9a 88.0t7.2

*L A pair of adults was reared on Murrya paniculata at 25°C and 70RH under a photoperiod of 14L: 10D
for 30 days. Control indicates the pairs of adult had been reared on Murrya paniculata at 25°C and 70
RH under a photoperiod of 14L: 10D and TreatmentI-III indicate the pairs survived after the 3 differ-
ent treatment conditions in Fig. 1.

*2 Values are given as mean=+SD. Values with different letters indicated significantly different (»<0.05 by
Scheffe’s F test).

*3 Values are given as mean=SD. No significant difference was obtained (p >0.05 by Kruskal-Wallis test).

*1 Statistical analyses were not performed.
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Table 3 Fecundity of D. citri adults exposed 0°C under a photoperiod of 10L : 14D.

E i .
xposure period No. of pairs tested*?

No. of surviving

Total no. of eggs laid/ Hatchability (%)

(day)*! females surviving female*?
0 10 10 64.2+21.9 88.0+7.2
1 5 5 0 -
2 5 2 6.01£3.0 100
3 5 1 1.0 100
4 5 1 2.0 100
5 5 5 0 -

*1 Untreated adult pairs had been reared on Murrya paniculata at 25°C and 70RH under a photoperiod of

14L: 10D.

*2 A pair of adults was reared on Murrya paniculata at 25°C and 70RH under a photoperiod of 14L: 10D

for 30 days.
*3 Values are given as mean=SD.
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