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Flight Ability of Asiatic Citrus Psyllid, Diaphorina citri Kuwayama (Homoptera; Psyllidae), Measured
by a Flight Mill: Kenryo Arakawa and Kenji Miyamoto (Naze Sub-station, Moji Plant Protection Sta-
tion, 1-1 Nazenagahama-machi, Amami-shi, Kagoshima 894-0036, Japan. *Present address: Research Di-
vision, Yokohama Plant Protection Station). Res. Bull. Pl. Prot. Japan 43: 23-26 (2007)

Abstract: The flight ability of Asiatic Citrus Psyllid, Diaphorina citri Kuwayama (Homoptera; Psyllidae
), was measured using a flight mill. The flight duration was similar at all ages of the species regardless
of sex. However, 4-day-old individuals exceeded that of 1-day-old individuals in flight distance. At the
same age, the flight ability of females was almost equal to that of males. The longest continuous flight du-
ration was 47 min for females and 49 min for males. The longest continuous flight distance was calculat-
ed as being 978 m for females and 1241 m for males. We speculate that the flight ability of this spe-
cies is not so high and their dispersion consists of repeated short distance flights.

Key words: Diaphorina citri, flight mill, flight ability
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Fig. 1. Flight mill for determining the flight ability
of Diaphorina citri.
A: Rotor made of wire (¢0.005 mm). B: Axis
made of wire (¢0.005 mm). C: Sharpened
staple. D: Staple. E: Thread. F: Magnet.
Weight (A+B+C+D+E) 0.02 g.
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Table 1.

Flight ability of Diaphorina citri, measured by a flight mill.

Flight duration (min)

Flight distance (m)

Age 7 $ 7 $
N Mean+SD N Mean=+SD N Mean=+SD N Mean+SD
1-day-old 11 24.47+5.152 11 25.341+2.592 11 535.91+150.32 11 503.1£129.32
2-day-old 13 23.57£6.562 13 25.27+3.26° 13 565.9+210.92 13 608.8+175.52
4-day-old 13 27.451+1.342 13 26.3814.192 13 698.7+117.6° 13 704.3+189.9°

» Effects of age on the flight abilities of Diaphorina citri. Values with a different letter (a, b) within a sex are significantly

different (»<0.05; Steel-Dwass test).

* The values from the same age range are not significantly different between male and female (p >0.05; Mann—Whitney’s

U-test).
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Fig. 2. Relationship between adult age and flight frequency of Diaphorina citri, measured by a flight mill.

oooooo.o-0o—-oOoOoobobobooobob, bbobo
O0OO000 20000000,
ooooooo

00000 26~32C, 00O 33~64%0000 8~
le0000000, OOODO 10038000000
00.0000 (DODODDOOoOooDoooUOoDoDoOol
oooo), 0000, 0-0-0000000000
bbb, booooooobooobooboobo. bbbobo
cooooooogosoooouoooobooooooon
oooooooooob., bbobooboobobbooboboo
0. oooooooooooboooboboooobboboo
oooooobo, boooooobooboooboobobooboo
oooooooooobobooooooo.ooooo b
ooooooooooooooobooboobooboo—-0o
oooboooo,

U U

oobooooobooobooobooo
obooo0oobDobooobDOob0o00oDOn Table 1
oooo, 0000000 soooooooooooon
300000000-00000,
gbooooooooobobo11000 2530, 20
00230.,.4000240. 0000010000
2450, 20002360, 4000 27500.,000
000000000000 00000 (Steel-Dwass
0, p>005, 000000000 DO0O 1000 2

Ogo0oodooo. 0o004000000000000O.
000000000000000000000 (Mann-—
Whitney 0 U0 0O, p»>0.05),
Oo00oO0o0oo0o0oo0o0on0 1000 5031 m, 20
O006088m 4000 7043 m, 00000 1000
5359 m, 2000 56569 m, 4000 698. 7m0, OO
gofdoooooooooooooooo, ooooo
00040000000 1000000000000
000 (Steel-Dwass 0, p<0.05), 00000000
0010000000, 000 2000400000
odoodooooboobooooboooboooooa
000 (Mann-Whitney D U0 0O, p>0.05),
goooooo.obooooob.booog 110
00 1980 (min—max., 5-480), 20 O O 19.30
(min-max., 5470), 40 00 1140 (min-max.
1-390). 000001000 1740 (min—max., 1-
480). 2000 21.00 (min—max., 1-700)., 400
0 960 (min-max., 1-290)00000000000
0o000oooooo0oo0ooobooo0ooon (Fig.
2)o
doooooooon
00D0o00o0O0O0o0oooOoooobooo (ooooo
O00)0 Fig. 30, 000000000O000O00OO
(00000000)0 Fig. 40000, 000000
oo, 0doooo 100, 200004000000
030000000000000O0, 00000004



20070 30 goo:ooooooooobooooooOoobooooooon 25
14
[l Female (N=37)
z 2 [] Male (N=37)
E 10 |
©
£ gl
b
(<]
5 6
el
E 4}
=
0

0-4 5-9 10-14  15-19  20-24

25-29

30-34  35-39  40-44  45-49

Flight duration (min)

Fig. 3. The longest continuous flight duration of Diaphorina citri, measured by a flight mill
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Fig. 4. The longest continuous flight distance of Diaphorina citri, measured by a flight mill.

1000 1660, 2000740.,4000 1980\
ooooooi1boo0n0 1340, 20001710, 40
OO0 1900000, DODOODOODOODOOO
oooo04000000 470, 0000010000
oo40.00000200000000006
75.7%. 00 703%0000, OD0OOOO0O0OOOON
000001000 38382m,2000 180.3m,400
04944 m 000000 10002987m,2000
367.7m, 4000 38.0mUI0O0OO0, ODOOOOOO
ooooooooO. 00000000 1000000
O0978m, 00 1241 m, 00000 500m0O000
0000 784%., 00O 73.0%0000,

O O

00000000 (00ooooooooooooo
O000) 0,000 1000000000000 100
gboooobooboooobooboooo.bobo 24000
oooooobogb, soboobooooooooDn
oooooooooooobooboboooobbooboo
o.oooooobooooob11oo0b0oo0ooD 4
oooooboboobo., ooo.oboo1000o
300000000ooooooo. 00ooDoooon
oooooooooob, boOooboOobooboboboo
Oooobo0ooooboobOoDb.

dooooooooooooooogoooaood

O000oDoooooooooooo (@O, 1989,
Ooo00oDooo0oooooooDoooooooog
O.0000000o0oooooooog (@o, 1989;
00 .00, 2004, 0000000000 0OO0O0ON
gdoooooOoOoOoOoOoOoOooOOoOoOODOoOOOOOO
dodddoooooo., ooooooooooooo
500, 073%0000 20000000000, 00O
00000000000 1.2km, 0 76%0 000 500
mOO0O0000, 00000 ooooooooogo
Nilaparvata lugens 000000000000 0O00OO0O
Oooooooooooooo 400, 1000000
oooooooo@oo, 1973), 0oooooono
0000000 DO Bactrocera cucurbitae 00 00 0O 0O
00000 30000pooooooooooooo
oooooo@o -00, 1981), 0Ooooooono
goo0o0ooOopoOoOoOoDOoODOoODODO. ODDODOOOO
goooooOoOoOoOoOooOoOoOoOoOoOOOoOoOoOoOOO
dododdooooooooooo, ooo, oooo
go0o0o0o0oOoOoOoOoOoDODODODODOODOOOO
0oooo0oobooOo. 0Dooooooboooooooo
dododdooooo., oooooooooooooo
o0000, O00O0OO00ODOO0OO0O0ODbOoOobDOoOo40
oo0o0d0oDOo0oooooo.obo200000
O0oooooooooo (oo, 1997, 00000
goo00o0ooOoOoOoOoOoDOoODOoODODOoOOODOOOO



26 oooocooooooao

0430

0oooooo (0o .00, 1988, 00D0DO0OOO
ooboooooooooboobog,

googad

o0 0O (1997000000 —-ooooooooooooo
000 Diahorina citri D OO0 D OO, OOO0O 51: 312
315.

OO0 0O (@o0h)0lddo0—00oooooooooon
gopooooo. ooooo 1:77-81.

Jooo -0000 (2004)00000000C0O0OOOOOO
0oooooooooooooo. ooo 48:219-224.
0000 -0000 (1985 000000 oooooooon

0. 0O0O00 39:183-185.
0000 (1989 0 0000ooooooooooooo—a

dooooooooboooooooooooo—, oooo
0-—00 14:39-103.

Miyakawa, T. and K. Tsuno (1989) Occurrence of citrus
greening disease in the southern island of Japan. Ann.
Phytopath. Soc. Japan 55: 667-670.

gooo -0000 (1988) D000 boooooooooo
00oo00ooonD Ooooooooooooooooog
oood. ooo 32:227-229.

00000 (1973) 00 0000000ooooooooono
oo0d0o00O 010 00oOooooooooboood
Jdodboo0ooooooUooUooOooOoo. oog 17: 10—
18.

gooo .00 O@98)yooooooooooooood
00000, 0oooooooooooono 128-130.



