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The characteristics of flight in the rice leaf roller,

Cnaphalocrocis medinalis
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Abstract We examined the passive flight capacity and flight willingness of the rice leaf roller Cnaphalocrocis medinalis
Guenée using a flight mill and a positive flight monitoring system. Our results indicate that the flight capacity of adult C.
medinalis is strong but that there is obvious variation among moths on days 1 —4 after emergence. Flight distance, duration
and velocity of C. medinalis moths on day 1 were all clearly weaker than on day 2. On day 4 after emergence, flight
distance and duration both decreased, but the difference was not significant. In male adults, however, there were no
obvious differences in flight capacity over days 1 —4. We hypothesize that the migratory flight of the moth for one night is
less than 12 h because flight capacity of the 18 h tethered group was not significantly higher than that of the 12 h group.
Positive flight monitoring revealed a diurnal flight rhythm and proved that adult rice leaf roller flight occurs during the
hours of darkness. The strongest flight willingness of C. medinalis may be day 1 after emergence. These results expand our
understanding of the migratory biology of C. medinalis, as well as providing practical information toward establishing
effective population monitoring and forecasting systems for this species.
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Flight capacity of female Cnaphalocrocis medinalis moths during

different flight test durations on day 1 after emergence
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Abstract We examined the passive flight capacity and flight willingness of the rice leaf roller Cnaphalocrocis medinalis
Guenée using a flight mill and a positive flight monitoring system. Our results indicate that the flight capacity of adult C.
medinalis is strong but that there is obvious variation among moths on days 1 —4 after emergence. Flight distance, duration
and velocity of C. medinalis moths on day 1 were all clearly weaker than on day 2. On day 4 after emergence, flight
distance and duration both decreased, but the difference was not significant. In male adults, however, there were no
obvious differences in flight capacity over days 1 —4. We hypothesize that the migratory flight of the moth for one night is
less than 12 h because flight capacity of the 18 h tethered group was not significantly higher than that of the 12 h group.
Positive flight monitoring revealed a diurnal flight rhythm and proved that adult rice leaf roller flight occurs during the
hours of darkness. The strongest flight willingness of C. medinalis may be day 1 after emergence. These results expand our
understanding of the migratory biology of C. medinalis, as well as providing practical information toward establishing
effective population monitoring and forecasting systems for this species.
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Table 1

Flight capacity of female Cnaphalocrocis medinalis moths during

different flight test durations on day 1 after emergence
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Flight velocity (km/h)

W3 ] RATHE B
Tested flight duration (h) Flight distance (km)
6 12.59 £0.59 b (36)
12 29.04 +1.36 a (37)
18 28.42 +1.81 a (32)

4.87 £0.15 b (36)
10.21 +0.31 a (37)
10.82 +0.43 a (32)

2.59£0.09 a (36)
2.81£0.09 a (37)
2.63+0. 14 a (32)

T 2 HP B O B = An iR R [ 5 B )R AR A A (6] b 3R (6] — TR AT 28R 28 Tukey’ s HSD 2 H LR 7E 0. 05 7K-F

ZFRH AES N I U

Data are presented as mean = SE. In each column,data followed by different letters are significantly different at the 0. 05 level by

Tukey’ s HSD test. The numbers in parentheses show the sample size.

2.1.2 AEBHRBEHSESHIERHE KITHEE

12 h (1 15 645 S R RO i I L R Y
TRATHE Ty, e M R 5 K B9 AT I B 4 1 AT 5k 60. 92
km 17116 km (4 2) o M8k 09 AT BE 3 A0 H %
A BEVICFR AR H S e 7] AT )R AT R

BRI G A B E R (F, 4 =4.14,P <
0.01;F, 5y =4.73,P <0.01; F, ,, =3.17, P <
0.05) . H 1 HEMEM AT B &M T 2.3
Hit (P <0.05) (HFf1 4 HItZH AW ,2.3
Hs CATIEE AL 4 H R CATIE R ) 22 Rl A
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FH(P>0.05) . 2 H & A RAT I ) A1 8 2y 1 3%
F T 1 H R M (P <0.05) {13 4 H #2574
B HEMEAY TR AT RE 0 R BE H % B9 SE 5 T AR
o, B AN [) i I 1) KA B | ] A T R

0<10km = 10-30km 1>30 km

[T -
(ST
. )

>

oS
(=]

T 43 Hi (%) Percentage
[\*] (98]
(=) (=)

—_
(=3
L

(=3

WA (h)

Tested duratation

T 43t (%) Percentage

ZEZESHANEE (P >0.05), [F] H 5 i bk =
B CATRE IR 2 AN E R A FE (P>
0.05) .

1005 B o<4h 04-8h =8-12h m>12h

80

~
=)

[
(=]
n

AR (h)

Tested duratation

B 1 712 h #0118 h FBHE A EEMEE CITEEFNMESEEN AL =

Fig.1 Proportion of female adult for flight distance and duration in

Cnaphalocrocis medinalis during 12 h and 18 h tethered flight
A RATHEE flight distance; B K47 HF[A] flight duration.

Fie PR TRAT IR 194 325 30 K O e i e Rl 43 Sk AN [
REJIM RAT DR (I 2) . S5, 89 P 5 &
B HL B LY A5 B R SR H I 0 S TR I AR 25
DIPESS 1 H % e B 6% 55 R )b ) B ey, ot
AR A A2 H Y R A 55 R AT AN AR E
BB, Z B e 1 B 1 16, 45% F115.39%
AR L e, B 1 HO BN T 31.84% .
2 HiBZ )5, 55 CRI AR R L3R BE H O 1 4 J5
T 220 b T, 58 KA R B R B H I 38 T i 2 T R
o HEA R R AT AN M 1Y L 5 1 72 Ak FiHE ik AN
o 55 RARLL 4 H S L3 ,2 13 H g sl s
RS > (A A A N N A E . A Bl s
AR,k 1.3 fi 4 Hid & 17.43% (18.06%
F118.93% , 3 H& M58 AR ] 45 &, 43 51 B
12 f4 BHidEH 11.88% .17.42% F1 18.26% .

MR AT B ] ) 3 AN [) AT A A Y 43 A
GERACATHE B M B AR AR (3) P )E 1 H i
WEHELL 4 ~8 h RATHF A b AR F, A A
KB 55.26% , % 2 H B 58 €A R (8 ~12 h)
R 1 H #0121, 05% T+ & 65.00% , 55
KRN FEZE 7.50% , 2 B Z )5, 58 KANK I
RBE H 0 R o B R B & 50.00% F
37.54% 55 CH T AR L S0 BE H i -

TJh,H 4 Hih i) «fT 4 ~8 h (R L R AT T
3HIR AR T A A LT T 0.04% . P 3
S I i) R AT ) 7E 8 ~ 12 h MK R ey,
SR 1.3 F1 4 H i 19.11% (33.83% FiI
32.43% , 2 H IR HE AR RATHIE G 4 ~8 h MK I
BB =, A B 1.3 f 4 H ik 23.49%
25.90% H1 16.83% .

2.2 XTEE

2.2.1 WASHIERBNTCITETE AR
HUH F AT M R SRR I AR R, RS
IR LB R AT AT O A T A B R . DL
H 8 9\ A i I e R AT IS 3 H O A O ) (R
4) , CHURY RAT AT O AR — A6 R b AR B
TS AL, BCR ARG LT TS W R A AT
g, — 3k A WA A A AT T 2l I i
IR AT YA I a] LA K AT 9 BR R W
T, [ 065 393 T R I 040 58 — A /N I A I O A
b s T A i L 1 975 R JEE D AT IR B £
2.2.2 AEBRBAEHENBETITITA
RGN I U 1] 32 KA 0 Bl B9 5 55 52 L RS R
BRI B AT T BR B R R B % B 1 i
BB (FR 3) o ANTE] H i E] Yl B 7E AT IR BR
JE RAT B RAT IRBOX 3 A B AT IR BRE
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Fig.2 Proportion of moths flight distance in Cnaphalocrocis medinalis on different adult age

A HERE B AT BE B flight distance of female adult; B ol K47 85 25 flight distance of male adult.

70 0<4h =4-8h  m8-12h
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Wi
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3 AEHBEY S E Y g TR ESEE AL E
Fig.3 Proportion of moths flight duration in Craphalocrocis medinalis on different adult age

A e R AT B E] flight duration of female adult; B : i i B "€ 47 5 [A] flight duration of male adult.

BRI ER B E(F,,, =12.80,P <0.0001;F, ,
=12.13,P <0.01;F, , =12.33,P <0.01) , fH R
[ H i i Bk C AT R K DD B 2 ) 25 RO W E
(Fgpp=1.58,P =0.22), B&PR AT &K I
AT HISHCR A H E WIS BB ERT2~7
HGH (P <0.05) , ®ATIGER B f ok . NPIfL)E 3
H e, 25 S 534 BE B oY 3% T i 28 7 FEAIG, 3 22
FARE(P>0.05),

3 it
AR SCHFSE 45 5 W1, R A\ 4 U sk LA
BRI RATRE 7, 3 ELBE H A 10 18 B R B T S

FER R “ M B4k, H 1 H# ©AT8E ) S AR,
2.3 Hi RATRE I fm i, 4 H R IT IR T B X BE 5

SER S R A K 223 (1989) My — B, M
Je H 400 2P AL 8 A A i S AR T A R B b, e
W RATIUR & R i 4, RAT RE IR A B R S R AT
AR R M IEEEAL, B TS T RS
B2, AT RE ) 5T 0 AR O P 0 0
RATREN B FH ETF. HEEE R HMER G EKG L
T, B0 B — 20 R E , BE R B0 A T A
[ AR5, B AT LT B R R, AT RE R R
W ARG , DT 751 e 24 4 - MR AT B ) 9 I ( Sun
et al. ,2012) o MG = IS0, PIAL)S 4 H R
B B S  E  Ah T 3 g, AL E 4 g
BT 2 i TR AT BE TR B A 32 2R (Sun
et al. 2012958855 3 K)o HR— MR, R
EORAL)E T H g R T3 A A, B

J— ok

17 He
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Fig.4 Flight diurnal rhythm of 1 d old Craphalocrocis medinalis moth
Bl Bl 3 AR T

Data showed in the graph are the average of 3 replicates.

¥RATHHE K F 6 h, RATHHCAE 4 ~8 h 2 [a] )
hi 55.26% ,8 h DL L/ 21.05% , & s AR # 58
M CATRE J7 o AR]85 RS SR R, R M
KI2h A I8 h B KATRE I W E T 6 h i &,
A2 5 KB () ZE K- 2 18 h B e Ik 1) R ATRE ST IR AR
B FIF, KATHE B 7 30 km DL b A9 A A SR AL
Aiss EF, CATEE R L 12 h A A E
FW 12 h 2R YA I — R PR RS AT I I
KAT B BTS2 by Bl R fef 3 5k A 0 5 38 4k
S RAT HH AT S BCBUE B AR ME R xS
WART REINE % H AT fE 1 AR« AT A
TR B 938 R AT T R0 43, T EL I TR AR B
FEFEAT A R 8 3 A AR P 20T B 5 A S Bl D e
I, AT RE TC I 2ok — R MR A R LK ) ) R AT B A
H 1 b

HE AT RS MR RE SR, BIE
I o H ) AT O R R R A R T A
FR R HL T B i A RATTE 3, i A SRS AT TR
BREE ST B & 25 b o, OF 78 A I AR R A A0
BRBE . 22 B B RO 6 RN AT 2 JC 9 A8 A 3R B 5
U U o B TRAT IS BR B Y R A AR S
BT (R RRAE, HL RN BRI R ER I A DU
F AR AL R G I B TR AT AT N K AR A O IR
HEABARWIE], BT e R s B K — Ben ), (H 2Lk
i B E T YRR RAGEGAE. X585

J1 % 5 (2008 ) 1) 75 15 WL e A — B, [] s s BR AR
SCH R G I IERBESEAT 12 h L LS CATHY

A RAHY) A B UCIE B B HUA BB #E AT B K
A I] 3% 22 %AT . BFAE A0 K BRSO i RS ] H %
I A RATIRREA B FMEER. 1 HIRK
B RATIE BREE W3 K T H A HR I P AL JS 1
F W G 1a) R A 5 i R A R AT B R R R . BRI Z
Ab L1 H W Rl B AT I R AT BRI R ORI
S0 s MR AT Y B BV Bl R S R N T L Y iR R
Fragsmfb RETMUR & s sh A 56, | TR &t
W S BEAE AR R P4, DRI AR S LI B 0 R AT
BR B fcm BRI FE 1 H e SRR B B AR S )
IG5 2 AR, X5 5k 2 355 (1980) #iI
Wada 45 (1988 ) iy WL i J& HE A — iy, B RS 45 it
B R ORI HR 1 20 3OS 31 (post-teneral ) G
H 5 BT B9 ( pre-reproductive period ) . fif ] 25 B K]
B 45 Rl R WY, 3T ok v b g K 22 R AT HL BN
B NIRNET 2 9 (Riley et al. ,1995) , RE R/ K
SEH WoR P 2 H O R RAT RE ) Aok L (H
T A ROGRIITE 2 H IS I R AT RS
RE BN 5EE, I B g H B A B0k 1) B AT
TRE L E IR A BR RN i IE — JE 2 R RATRE
Jifesm Ay H O SR UG . PE 4 HigZ
J&  CHCTF IR 2 B8, H B 3 AT IS BRI L BE H B TT
R ERRAR . (25 ~7 H &M B AT 06 BRE K
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BEART 2 ~4 H L, M0 BRSO\ 5 il 06 7= 5 f
R—35, LUK 7= B 45 5 A Bh — 2 1Y RAT T B
A B8 58 AT K

LA VA LB IT A SR, n] DA 0 RS A s i R
B RAT R G Pk Ok & F, HoE kAT
i) 0T i & A A 4 O BEAR IR S 1 H i
7,2 H &I AT RE 7k B B, 24 ik & 10 &
O B RATHE 1) A R Gk B T S B R ATRE
TR AT B FE A PTRE B A R KR A R
Zi9., M TG 4 B RATRE I IR A T W
R M ARG IR T H R R 1 ~3
Hit o JIfF AR AR CATRIRT R 12 h DL, &
H & S A5 PR € R B REEA T E R,
(RGN =S e a0 2

B AFELRa T TEMNAATFLSFAET
ARMAEZEWH LN/ TF, A5, EELKER
TrR A2 b A 2] T KR Ak 3R R e R 8 B
By, e do— It R !
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