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Diurnal rhythm of adult behavior of the rice water weevil, Lissorhoptrus
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Abstract: Diurnal rhythm of adult behavior of the rice water weevil, Lissorhoptrus oryzophilus Kuschel,
was watched and recorded at 30 min interval by single rearing separately in field from April 30th to May
4th, 2012. All behaviors were divided into five types, i. e., moving (MG), foraging (FG), resting
without contacting water (ROCW ) , resting with contacting water (RWCW ) and others (OT) , and 7 200
behavioral data were collected and analyzed. The results showed that the major behaviors were ROCW ,
accounting for 47.83% , while MG was minimum, accounting for 5. 64% . Diurnal time among various
behaviors were significantly different ( P < 0. 001 ). The peak of ROCW was recorded at 23:30
(72.67% ), the lowest was recorded at 7:30 (14.67% ). Both RWCW and FG had two peaks,
occurring at 7:30 (75.33% ) and 19.:00 (37.33% ), and 15.:00 (26.67% ) and 21.00 (18.00% ),
respectively. The peak of MG occurred at 17:00 (20. 00% ). The proportion of OT fluctuated from
1.33% to 18.67%. The results of the Mann-Whitney U test indicated that there were significant
differences in ROCW, MG, FG and OT between day and night (P <0.001), but RWCW had no
difference between day and night (P =0.834). The further analysis also showed that five behaviors had
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significant differences in forenoon, noon, afternoon and night during a day (P <0.001). ROCW and FG
mainly occurred on the rice leaf, while MG mainly occurred in the water. However, the results of the
Kruskal-Wallis H test confirmed that ROCW, MG and FG had marked spatial variation in different parts
(P<0.001). RWCW, MG and OT were found in the water, but the fluctuation of RWCW was the
biggest. The three behaviors had significant differences among different time periods within a day
(RWCW and MG: P <0.001; OT: P=0.002). ROCW, MG and FG were found on the leaf, ROCW
and FG were strongly regulated by time and their frequencies had significant differences among different
time periods within a day (P <0.001). ROCW and MG were found in the stem and bottle wall or sealing
gauze , however, the proportions of behaviors kept at a lower level. The behaviors of the rice water weevil
were mainly found in the water and on rice leaf, the peak of behaviors in the water (81.33% ) and the
lowest frequency of behaviors on the leaf (12.00% ) occurred at the same time (7:30), both showing
rotation variation. These results suggest that both temporal and spatial variation could significantly

influence the behaviors of the rice water weevil, and the effect of temporal variation is more significant

than spatial variation.
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RAERKER R, RAEBUE 40 J7 hm® (3308
S5, 2000) S 3 B KR A A BT AR K B B
2010 SEB M B H IR R RFKEH AR N F (Ve
&, 2011), 22012 4R, £ HH/ 7 AT OMN) .
26 ME (X, ) 412,177 J5 hm® FEH R AEREK L
FETH o

BRAT 2R SO B & LR T R B
AE TGS, SR ARESE . ARG . R
BT HRERREV(FE), 2009), H
i, ARRKZH BT AL I E 2R AT
17 (Muegge et al., 1996 ; {5, 1999 ) FjiFik
14 (Hix et al., 2000) , TR WA X% 3 H & 3h 17
N RIZTIRE, EHAEY SR TR A #R
G SR B ZE B #3A (Bowling, 1972; Isogawa,
1977; HFEELZE, 1997; K= 5%, 1997; H 486
&, 2007) . WRFEAEK S W A B G ST 0 ik,
XF T T R PR E P . T H (R A A
T iR e g G IR A A EENE L. £ T,
RATESIME KR P B R KEFRB I L
& B 5, o B JR 7E B 36 B A AR R e Y G B i
B, XHEEENTRTRIET T REMEIS.

1 HRSTE

1.1 i HiRMEREYE

FEZK R B LB B AU L, T 2012 4 4
28 HRBASMA IR & i a5 A B H
/N L, NEYBAE 3 do FHBEESR ( B4 90 mm x
5 300 mm) FEATIRIFFIEE , HRARG B LEZ
80 mm, /KPR = Y8 1 20 mm, Hr Je3R4E 2
BONBR(2 I L0) , AT O, EESNARFKMF
ENGEE
1.2 fTANE

BEMLLE PR R A B A BT, BREEA 1
3, 30 NEE, IR EGE T H E 35
FARUE I AR B — B, KB E T
HSATCERC & b, #1031, B33 17, M4 H
30 H6:30 FFEES HS5 H6:00 455, #F 30 min
WS —IK, B S d MARKR B R & /IS ST R
AT AND R, MELRT, HERAGRHKLRH
BURFET:, WAhEE 1 SRR, FEWE T 240 1k, 3K
57 200 M7 B
1.3 {TAYERXIS

T AR S 38 (1) # 3l (moving,
MG) : WREE i A 2R IE 78 B R4 B RAT B AE K o il
Uk (2) BUE (foraging, FG) . WAZZMS i Ht K &R 0 4%
Heflok g BAE A A HT B IR B R ; (3) KR
( resting without contacting water, ROCW ) : WLZZH} %,
HAE KRS b B4R 3 0 P9 BE b D 20 A B R A
g, B A K; (4) fil/K # B (resting with



954 B H 23R Acta Entomologica Sinica 56 &
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Fig. 1 Diurnal time budget of various behaviors of
the rice water weevil, Lissorhoptrus oryzophilus

ROCW ; B%/Ki#t 5, Resting without contacting water; RWCW ; filt /K ¥ .
Resting with contacting water ; FG; J{f Foraging; MG: 3} Moving;
OT; HAth Others. F[H] The same for the following figures.
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Fig. 2 Diurnal rhythm of adult behavior of Lissorhoptrus oryzophilus
A: BK#E ROCW; B: fili/kK#E RWCW; C: B FG; D: #3) MG; E: HAfh OT. BBl (n=5) KFH + SE, Data in the figure (n=5)

are represented as mean + SE.
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Fig. 3 Comparison of day and night behaviors of
Lissorhoptrus oryzophilus adults
[ ${E R 4418 + SE; F[F], Data in the figure are represented as

mean + SE. The same for the following figures.
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Fig. 4 Comparison of adult behavior of Lissorhoptrus oryzophilus

at different time periods in a day
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Fig. 5 Spatial variation of adult behavior of

Lissorhoptrus oryzophilus
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Fig. 6 Diurnal rhythm of adult behavior of Lissorhoptrus oryzophilus at different parts of the rice plant
A: 7Kt Underwater; B: M H- Leaf; C: ZXFF Stem; D jfii%ak3t 027G AbL Bottle wall or seal.
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Fig. 7 Diurnal rhythm of adult behavior proportion of Lissorhoptrus oryzophilus at different parts of the rice plant
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Fig. 8 Temporal and spatial variation of adult behavior of Lissorhoptrus oryzophilus
A: 7K+ Underwater; B: I H- Leaf; C: Z5FF Stem; D jfiREEL 3 02075 4b Bottle wall or seal.
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