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Abstract The seasonal migration and cogenesis-flight syndrome of the rice water weevil
A\RWW ), Lissoxhoptrus oryzophifus Kuschel.in the double nce cropping area of Zhejiang
Province was studied from 1994 to 1996. The {light muscles of RWW undergo cyclic degen-

eratinn and regeneration with the seasonal migration to and from aestivo-hibernation sites
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and show an sbvious nogenesis-flight syndrome. The over-wintered adults migrate 1o the
early rice fields in spring to produce a damagitg generation. All of the newly emerged
adults are in a state of reproductive diapause and possess well devetoped flight muscles and
hypertrophic fat bodies. Most of them fly 10 dormancy sites with aestival-autumn-hibernal
diapause.only a few individuzals.that tand to rice seedling fields or still stay mn the paddy
fietds when the late rice transplanting strats . will develop to next generation. The adults e-
merge in the autumn nugrate to hibernatian srtes. but the weevils emerged since the second
half of October witl not develop their flight muscles and will stay at the fields or ridges for
hibernation. If high quality foods are provided.regeneration of the flight muscles of the
aestival weevils will occur.and the newly emerged adults will first develop their flight

muscles and then break down their reproductive diapause,

Key words rice water weevil.seasonal niigration,oagenesis-flight syndrome.
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Fig. 1 Population dynames of rice witer weevtl i double nice cropping areas
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Fig.2  Seasonal [luctuation ol rice water weevil adults

1n aestive-hibernation sites
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Table | The ovarian and flight muscles development of dormani andsoverwintered rice watler weevils
{RWW) on hills (Haiyu.Yueqing) "

Bt 3BT B Ovarnes( 2, EITAL Flight muscles¢ %) B Far bodies( 3t}
Dissected
Date p
weevils 0 1 [ I | 1 1 n

1994-04-20~ 30 7o 1.4 28. 6 ah. 7 44. 3 100, 0
05-01—~10 55 94. & 37.5 60.0 29. 1 10. 9 100, G
07-11~~10-30 362 10 O i & 94. 2 1.3 94z. 5 4.2
1995-04-20-~30 308 84.1 15. 9 0.4 29.2 61.4 100 0
05-01--10 218 43. 6 56. 4 74,3 17. 0 B 7 100.0
11-01~10 121 100. O 18.2 Bl. 8 2.5 9i. 7 4.8

+ Developmental stages of ovaries: 0.no oocyte; [ previtellogeruc 1 gravid {vitellogenic to cheorionated oocyte): B
ovipositing (a number of chorionated eggs are stored in the egg calvres); NV late oviposiuing: ¥V empty ovarioles, Develop-
mental stages nf flight muscless 1 well developeds; I developing; ¥ undeveloping. Developmental stages of fat bodies; 0

spongiformnewly emerged; I flat and few and scattered; 1 granulared and full of the body cavity: ¥ degenerated.

KEI-RIAH.BAEPREERE R THERA CAMMEYTREEFR EEVNEEHMERYT
METMHER EXHEAFTRENEF BN ERRT. VITMEETEIH . EHEMET S TN
EFFES. BAErELE BESFT KM EET CTALEER L LRLPHEEZEH S E T I8
SIS TR T, W 1995 FE 4 AP EE 5 B L ARSI E KR TR ERE s A%
. B REPER I RNEM- M ERERERLL F(ER D,

32 EEREHT—REERTHER

FRA-AARAEAAEA TR ERNT AN EZHASHERZ 0 RIFR. HREHBMGHHEME
HRNAET .M EITIETEETR.I AEHFMRERT CITNAT. ek F AL, 2 A B E
BHE B R LHR, KITINEFRREE . ENEDLEE, LG HMER 5T CITIAIEWEHFFEEE
EHRE D,

TARAREGROESRAANEHATT. CITIGERLREE(RD . EERIENEE. REg2dEH A
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Tahle 2 The ovarian and flight muscles development of RWW in Fields (Haiyu.1994)

KATHL % Fligh

- R BRE R FRE ° Ovaries developmen: mitscles development m =
i:)at;:- Dissecled Pepulation .
weewls U 1 r 'l I‘. v | I I VR
1E20~304 a7 A T N ST N A b1 5% & 391 FHMAE A
5 Ht—10 H 6" %0 3Eb 131 s me. 0 BFKEE B
5 H1o~2n H as 36.8 337 T 100. O Bt B
S H20~31 H 162 6.8 0.0 43.2 100, 0 BER B
f H1~10H 67 23.% 761 100, 0 BER 1
6 15 0 30 R{IH 200 B D 1000 -~ g O
6 H 18~ 7.19 H 738 100. 0 46.9° 34.7 25.9 REg—-ft D
7H1-~10H 43 343 212 Jl.: 2605 1.4 2B Pl.8 43.8 346 HME-{ E
7 E1~204 17 12.8 123 17.0 %4 2.1 97.v HME—% E
THuH 3 73. 7 B 2R T 2.4 2.4 763 % = F
§F1—-20H 163 4.8 12 1.8 470 15.1 26.1 4.2 05% -1t F
sHBz1~n4d S84 52. 6 1.8 4§ 3.7 {11 185 704 —f+-fR G
cHBi1~20H 200 100.0 7-5 11.% Bl.§ MART 1L H
9 d21~30H 462 1001 0 258 25.3 484 MR- H
10 HE21~30H 53 100.0 3.3 63.5 BE_ft H

» The developmental stages of ovary and flight musctes same as Table 1. A, B;overwintered weevils m seedling beds
and paddy fields of earlv rice. C:muned populations of overwiniered and newly emerged weewils in early rve fields. DLELF.
the aestival populations 10 early nice fields ,xeedling beds and paddy field« of late rice. G . mixed populations of Jestival and

aturmn weevils in late nce fields. Hravtumn weevils 1n Jate rice Felds.

T3 EARPRBIIN . CTIINER % Fahd 515 .1595)
Table 3 The ovarian .Flight muscles and Fat body development of RWW in fields (Haiyu.1393)

A gguy;n Oﬁﬂ%:ﬁf'ﬂa!ﬁ % IFlrﬂl‘Lj "»Gthght Hﬁ’%ﬁtﬁﬁlﬁ.ﬁ’»é ) =
Date sqected varian development muscle development Fat body development Population
weevils ) i 1 -1t ; I 0 t 1 B tvpe
41 A20~5H10H 231 0.4 23.4 19.1 571 355 20.8 43.7 0.0 REWH A
sH1~10H 15% ¢ 12.5 165.1 71.7 27.0 201 52,9 .o FfEEE B
FH11~20H 37 3.5 10.5 B&.7 1.8 5.3 682.9 e wmEA B
7H1~20H 1084 100. 0 38.4 2.2 37.4 23 0.2 k8.5 BRE—-t C
7He~351H §97 100. 0 45.3 18-2 31.5 3£ 221 T4.3 wE-{ D )
TH30~8H3H 29 1200 RILE 12.7 25.4 31 223 74.5 FHEO—4% E
7Hz25 A 22 72.7 4.5 2.7 40.9 538.1 22.7 59.1 ls.2 BABL—iR F
3H1~20H 44 7.4 136 4.5 4.3 13.6 4L 454 1k-2 B1.8 ME—t G
¢ H=2H 3h 100. 0 250 250 3.0 6.2 §1.7 WE_-ft H

+ The developmenial stages of ovaries,flight muscles and fat bodies same as table 1. A.B,H:same a= rable 2;C,D,
E.F.G:the newly emerged weevils in early rice fiels, weeds \fields after harvesting .svedhing beds and paddy fields of late

TICE.
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Tabte 4 High quality food and the development of the newly emerged aestival population of RWW

BEgFRimed ke B @5 R Ovanan developmentt 0,3 KATRLE Y Flight TG 105 1 Fan

Dissected muscle development  body development
Feeding davs 1

weevils 0 1 E [ 8 N v I k T i I [
i 29 FETTIE B PR 3.1 k6.2 34 1.4 21 AR B
v 25 48.0 32 ¢ &0 1.0 1000 0 g bah
1t a1 200 dMea 50 2w g /6.6 A5 4.5 3.2 s7 1 or
21 107 5 280 7% 280 1. 230 187 131 B " 3331 0.4 360
23 a4 4.2 11-7 1.1 14 5 1% &3.8 5.3 4.7 A 138 53w

181

=1
3]
[=%)
T
[1%)

HH) & ¥ 44 T 100. 0

CK:caging 14 days tn early rice frelds

+ The developmental stages of nvarnes Jdhight muscles and fat bodies same a= table 1.

5 NOEARPREIPE. CSIETRIE M. 1904

Table 5 The ovarian and [light muscles development of aestivated RWW on hills ¢ Haiyu, 1904

prula(fn it ]ﬁijeifj BE @ Ovarieaf %4 EHA Flight musclest %40
type Date weevils I I 1 1 I
t & Hills 07-01~10 17 108 0 17. % 35.3 17.1
07-11~31 24 1ot 4.2 a5 8
05-i31 ~ 31 130 |LHORY EA 04. 7
ng-11~30 123 100, v K. 1 0l g
10-30 65 10n.¢ 4.1 g6.4
HBE Straw 07-20~ 31 45 100-0 15. 6 8. 4.4
08-01~ 31 50 1¢0.0 42,10 58-0
CR-26 an 1. O 10C.0
FH Weeds 07-11~31 120 95. % 4.2 45. 8 52. 5 1.7
08-01~10 56 2.9 71 8.9 23. 2 7.4
08-11~24 44 lo0.0 2.3 BO.1 339
08-21~31 57 100.0 3.3 31.8 A3.1
08-05 21 100. 0 é6. 7 33. 3%
0%-21~-30 Rl . @ 20.7 234 46. 9
102-30 35 100. ¢ 34. 5 63. 5
HiF Ridge N8-10~1i-31 419 10010 10. 2 89

< The developmental stages of ovaries and fhght muscles same as table 1.

—————e e
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Table 6 High quality food and the ovarian and flight muscies development of nestivated RWW (Haiyu.

1954}
L:| ) T R cd mE k% BREL A E R (9t W AFHLL U ) Flight
Population Feeding d Dissected Rate of ovarian development muscle development
eedi s
type ng fay weevils 0 I 1 1 Y I 1 1
a 10 106G, v 40. 0 60, 0
1 B 100, ¢ 12. 5 BG. 0 37.5
7 24 95. B 4.2 1. 8 75.0 25, 1}
th = Hills
10 13 8. 4 16. 2 7.7 7.7 92. 3 7.7
19 12 8.4 33.3 58.3 0.0 4.3 41.7
2 22 27.3 4.3 22. 7 9.1 36. 4 27. 3 72.7
2 11 72.7 9.1 9.1 9.1 9.1 90. 1
4 19 63.1 33 26+ 3 5.3 31-6 36. 4 31. 6
FHE Suaw ] 22 54.5 32.7 9.1 13.7 22.7 27. 3 aon. o
3 36 35-5 3. 6 .6 8.3 i4. 4 27.8 27. 8
26 16 5.0 6. 2 6.3 6. 2 56. 3 100
2 19 &4.2 5.3 1.3 BG. 3 10. 5
. 4 20 30.0 30.0 20,0 25.0 03. 0 10.0
L3 Weeds
] 20 35.0 3s 0 15.0 15.0 45. 0 40. 0 15.0
7 16 50.0 6. 3 12.5 31.2 25.0 18. B 56. 2
LT 21 28 8.6 23.0 7.8 tB-6 7.2 2.4 714

Light trap catches

+ The developmentel stages of ovaries and flight nwscles same us table 1.

EREHMAT KITHMAEF(E 6, Hdl oA dE. 758 MR KTIEART 1 &, RE 10d
IF.90 M EASMER 1 K. BE HENEE TR, UL ESRBL. &, EOs M ERE
ETHRGREERRE =T CITULERGE 6.

4 itk

4.1 SENFEEEMHZRERNEN BRSSP RA LA FEE- T, KT RBRHET
B e 5 s B B (LT HE SR JE 20 8 BT i T sl R 45 £ 89 77 S35 4 . 11 79 i T4 X T (migratory flight) 7
T B K M Cerivial flight ),

SBEAE BHHREMAEES MU RS HEA IR e RESEI EER Y.
BAZHIEL. U —WFIHREEF R DR R Leprinotarsa decemlineata) R E R SEFEEH T
EEHGE B A RTHGERE . AR S R DA 3 B CHREE BHAT AT R R
5 50 AR b A5 B A TR FRAT WA B AT AR (BRI M 100~200m MM KM HET W E LR g ey
FeaREM, STERSAN EME SAKSFHIEBERTHE . AEIEMRFRES VrisEeE
HFRIHE R T ERTHES TR AT ST EMT#TA.

4.2 RARBAEFF —KRLREEY AT OFEERT CAMEHRAERN AR U EHENT,
[ B . T~ i B T — AR, B R R A, BB 3 S TR R SRR AT LG B (P AR B R AR 1
Armd. EA8RRET, — AR HEE & EE ST AT AR FEREPT &, L EAREITA
BRESRASFEREFIIANETIEM L] —ARE T . AR AU E A AT =M. 2T
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—Hf. FHERBRE _REBEMHTEREH.
4.3 FASAER~LE ANESHNTHIRSHBEMBENSE. BEANSE TR ERHENERE. &
NAMEHREEEMEERBRI FAREE A EENNERE HEERE ., AXRFEFENTE
EAT . HEFINFERE. BERFSRMAFER, L EXSFAATHEE. Bk, #icilas— s
WEHET CREFEERS, 5 PR EF HEFN RS 5 oA 10% . BT LR fE e [E) A= im)
WM E. REMHFRARERKSAMEEHE SHINEBFEHEMM I,
4.4 FEREH A0 LA AR

DEA AR ARAEEE R PR TN RESERERES.

@199 F5s AN H 1 K MM RE [ ERTNELBRMEAHRBEMENEENE 2 B0 188
R TR, BEBEILBLRAIMmPEREHEATIEERY.

@194 FE T A 14 A 1 L TR AFA RN PEAREA - 42— ER . HRNTESH 1 &
sHOEASMr kiR m CATAURE, MRS LR A MR DS L H LRS- ME. BT K
L. BEEBESA WAL REM TR
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