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Temporal changes in color in Diaphorina citri

WU Feng-Nian™ LIANG Guang-Wen CEN Yi-Jing™ GAO Wa

( Laboratory of Insect Ecology, South China Agricultural University, Guangzhou 510642, China)

Abstract Change in the color of 5th instar nymphs and the abdomens and the forewings of adult Diaphorina citri
Kuwayama were studied. Adult color was observed immediately after emergence, 3 hours after emergence, and during the
peak mating period and peak oviposition period. The influence of season, host plant and population density on adult color
in males and females was also investigated. The results show that forewing color in both females and males followed a
sequence of white to black to red brown after emergence. The abdomen color of females changed from olivine to grayish
white to blue to orange, whereas that of males changed from olivine to dark gray to orange. The proportions of females with
different colored abdomens varied seasonally and with host plant and population density, but that of males did not. The
main abdomen color of females was blue or orange, whereas most males abdomens were orange, followed by dark gray.
The color of 5th instar nymphs also changed as they got older. The sex ratios under different conditions were approximately
1:1, but there were fewer females than males in spring and autumn.
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Fig.1 Temporal changes in body color of female Diaphorina citri after emergence
A RPRAL (BERR i) 5 B FE 3 h(EAA KA G) 5 C: SR (M i) ;
D: PO (E M) (AR 1 mm),

A : immediately after emergence (olivine abdomen) ; B: 3 hours after emergence ( grayish white abdomen) ;

C: mating period (blue abdomen) ; D oviposition period ( orange abdomen) (scale: 1 mm).
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Fig.2 Temporal changes in body color of male Diaphorina citri after emergence
A BIPE(EM MBS A) 5 B H4b 3 h(E M RIKE) sC: 2RI (A 6) ;
D: B (EEAEE) (AR 1 mm),
A: immediately after emergence (olivine abdomen) ; B: 3 hours after emergence ( dark gray abdomen) ;

C: mating period (orange abdomen) ; D: oviposition period (blue abdomen) (scale: 1 mm).

3 HEARWBAHBEELFERL
Fig.3 Temporal changes in the color of the forewings of Diaphorina citri
AT B EB AT L 4 (AR 1 mm)

A; black forewing; B: red brown forewing (scale; 1 mm ).
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Table 1 Temporal changes in body color in females and males of Diaphorina citri after emergence
JH R 5 A € BT o L (%) )
PE 5 i 1A Ratios of different abdomen colors (% ) il 32 B (8
g Color of
Sex Period Bl K e 40 fe o forewing
Olivine Grayish white Dark gray Blue Orange
W REEiqiN) 100 £0.00 0.00 £0.00 0.00 £0.00 0.00 £0.00 0.00£0.00 H1f
Female  Emerging a(a) b (b) b (d) b (¢) b (¢) White
PILJE 3 h 11.73 £1.78  88.02+1.79 0.25 £0.03 0.00 £0.00 0.00 £0.00
3 h after emerge b (b) a(a) c (c) c (c) c (c) Black
22 e 15 3] 0.00£0.00  0.34+0.34  0.5420.42 94.28+1.42  4.84+0.78 M
Mating period e (c) d (b) c (a) a (a) b (b) Black
77 ORI 0.00 £0.00 0.09 +£0.09 0.32 £0.20 31.25 +0.54  68.35+0.43 44
Oviposition period e (c) d (b) c (b) b (b) a (a) Red brown
T REEiqin] 100 £0.00 0.00 +0.00 0.00 £0.00 0.00 £0.00 0.00£0.00 [H1f
Male Emerging a (a) b (a) b (c) b (b) b (d) White
PIEJE 3 h 11.00 £3.56 0.97 £0.72 86.84 +4.18 0.00 £0.00 1.19+0.17 2
3 h after emerge b (b) c (a) a(a) ¢ (b) c (c) Black
LR 0.00£0.00  0.23%0.17  39.771.44  4.29%0.48 55.70+1.00 {1
Mating period e (c) d (a) b (b) c (a) a (b) Black
77 B 0.00 +£0.00 0.80 +0.49 34.58 £2.35 4.25+1.19 60.38 +3.25 £tk
Oviposition period e (c) d (a) b (b) c (a) a(a) Red brown

T RAFBEEFE SN F A FE#H #K/RZ Duncan’ s ZE WK LS 0.05 K FER AR E RINKIEGTFHESFH
AR 3 /s 2 Duncan’ s ZH W R IE AW £ 0.05 KF LR ARE, TER,

Data followed with same letters without brackets are not significantly different within the same row at 0. 05 level by Duncan’ s

multiple range test. Data followed with same letters with brackets are not significantly different within the same column at 0. 05

level by Duncan’s multiple range test. The same below.
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Table 2 Abdomen color changes in both females and males of Diaphorina citri in different seasons

L R 4% TR € BT o EE A (% )

Ratios of different abdomen colors (% )

PE 5 Z
Sex Season V2] i m e B
Grayish white Dark gray Blue Orange
W #
) . 12.73 £0.26b (a) 0.00 £0.00¢ (a) 74.00 +£0.85a (a) 13.27 £0.59b (d)
Female Spring
2 6.40 £2.30c¢ (b) 0.00 £0.00d (a) 55.14 £2.61a (b) 38.46 £1.57b (b)
Summer
L& 2.72 £0.68c (b) 0.00 £0.00c¢ (a) 41.11 £1.27b (ec) 56.17 £1.81a (a)
Autumn
£
. 3.82 +0.44¢ (b) 0.00 £0.00d (a) 73.55 +£1.46a (a) 22.63 £1.64b (c)
Winter
i3 Zes
. 0.00 £0.00c (a) 11.76 £2.57b (a) 1.43 £0.77c (a) 86.81 £3.26a (a)
Male Spring
— 0.00 £0.00b (a) 13.32 £7.19b (a) 0.00 £0.00b (a) 86.68 £7.19a (a)
Summer
& 0.00 £0.00c (a) 15.73 £2.80b (a) 0.00 £0.00c¢ (a) 84.27 £2.80a (a)
Autumn
4
. 0.00 £0.00c¢ (a) 10.71 £2.32b (a) 2.40 £2.40c¢ (a) 86.89 £1.64a (a)
Winter
R 3 FEF I AH RS R B BELE AL R R AR B B R
Table 3 Abdomen color changes in both females and males of Diaphorina citri on different host plants
2T 5 AR € BT o L 481 (% )
P ) 24 Ratios of different abdomen colors (% )
Sex Host plant W1 K m W, R
Grayish white Dark gray Blue Orange
e LEE . 2.72 £0.68c (b) 0.00 £0.00c¢ (a) 41.11 £1.27b (b) 56.17 +1.81a (a)
Female  Murraya exotica L.
4 B iR
ﬁh%m*?j . 11.96 £0.96¢ (a) 0.48 +0.48d (a) 57.17 £1.19a (a) 30.38 £1.00b (b)
Healthy Citrus sunki
HLB iR 1%
ﬁﬁ.*u . 3.68 £0.37¢c (b) 0.00 £0.00c¢ (a) 36.04 £2.86b (b) 60.27 £2.90a (a)
HLB Citrus sunki
T
it LEE . 0.00 £0.00c (a) 25.73 +2.80b (a) 0.00 £0.00c¢ (a) 74.27 +2.80a (a)
Male Murraya exotica L.
el B R A

Healthy Citrus sunki
HLB R H
HLB Citrus sunki

0.00 £0.00c (a)

0.00 £0.00c (a)

21.43 +1.35b (a)

24.09 £2.29b (a)

0.58 +0.58¢ (a)

1.00 £1.00c (a)

78.57 £1.35a (a)

75.91 £2.29a (a)

2.4 HOZFEMNIEMHEEARE R REEEZMm R HUOh 05 78 S5 6/ 58 LAEE 6 o L il e oKk
M 4 DU H 7 AT RS R mUME BB B HOON IS (5 30 S AR R I 2 O i 8 o PR A A% A

H
fBTE 50 XF /48 M 20 X/ % B 4 DL 2 B o e 4] MOFEHUBCE S AR, HR KR,
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(AN () 5 38 24 O Wl 35 1 2 e o 0 T L I o R )
W TR R R R G AT R W T R A B AT W3 R

M 4 GE ] LLFE 5 A SR M R 4
PRI TRy (0, B I 3 LE 91 O, 158 WY A R
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Table 4 Abdomen color changes in females and males of Diaphorina citri in relation to different population densities

W Ao A< R € T LA (% )
P ) o ] 8 Ratios of different abdomen colors (% )
Sex Population density %1 5 e ey
Grayish white Dark gray Blue Orange
£ 50 X}/
e XT% .72 £0.68¢ (a) 0.00 £0.00c¢ (a) 41.11 £1.27b (b) 56.17 +1.81a (a)
Female 50 pairs/cage
20 X}/
Tf‘é .00 £2.89b (a) 0.00 £0.00b (a) 45.00 £5.00a (b) 50.00 +5.77a (a)
20 pairs/cage
5 %t/%
T.% .00 £0.00b (a) 0.00 £0.00b (a) 80.00 £11.55a (a) 20.00 +11.55b (b)
5 pairs/cage
13k/%
.00 £0.00b (a) 0.00 £0.00b (a) 100.00 +0.00a (a) 0.00 £0.00b (b)
1/cage
i 50 X}/
it XTTE .00 £0.00c (a) 15.73 +2.80b (a) 0.00 £0.00c (a) 84.27 £2.80a (a)
Male 50 pairs/cage
20 X}/
XT% .00 £0.00b (a) 46.67 +7.26a (a) 0.00 £0.00b (a) 53.33 +7.26a (a)
20 pairs/cage
5 X/
j—% .00 £0.00b (a) 53.33 +13.33a (a) 0.00 £0.00b (a) 46.67 +13.33a (a)
5 pairs/cage
13k/%
1/% = .00 £0.00a (a) 33.33 £33.33a (a) 0.00 £0.00a (a) 66.67 +33.33a (a)
cage
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M) (L R R 25 ,2002) o FEAS ) il B 25 4R T, A0 5
W Aphidius gifuensis Ashmead Ji 6 i) 35 B €5, v DA by
B (08 Oy 4 R 0 BRI i 0 52 B
A L T EUR B (R Sy PR AR (8 (2 A g R R
1995) , K& W Macrosiphum avenae Fabricius
FE 21 (5 o i L 49 Bl R RE L e T (R AR
FREE,2007) , KU Locusta migratoria Linnaeus #y
H e v R I Dy B0 C DA B0 ) (0, IR 8 R I
VBB S8 S G (1 R N S R LN SR AN 3 LN
MBS (Uravov,1977) , B HUE B R AR (5 2 BUBR T
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AT B, 2003 5 A8 4E 3 45, 2003 5 % 18 54 F1 BH A
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B4 EMHHEBERESBREREETUAE
Fig.4 Temporal changes in body color 5th instar nymph of Diaphorina citri
AT B COR (BT R  Tmm)
A prior period of Sth instar nymph; B: metaphase of 5th instar nymph; C. later period of 5th instar nymph (scale; 1 mm ).
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