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Biological response of the rice leaffolder Cnaphalocrocis medinalis ( Giienée )

reared on rice and maize seedling to temperature
LIAO Huaijian, HUANG Jianrong, FANG Yuansong, LIU Xiangdong "

Key Laboratory of Integrated Management of Crop Diseases and Pests, Ministry of Education, College of Plant Protection, Nanjing Agricultural University,
Nanjing 210095, China

Abstract; The rice leaf folder ( RLF) Cnaphalocrocis medinalis ( Giienée) is one of the most important insect pests which
has caused large amounts of yield loss of rice in recent years. C. medinalis has many recorded host plants, but the fitness of
C. medinalis on some main host plants, such as rice and maize, was unclear. Moreover, the biological response of C.
medinalis reared on different host plants to high temperature was little known. In order to identify the temperature
requirements of the rice leaf folder, the development, survival, fecundity and hatch rate of C. medinalis reared on rice and
maize seedlings were measured under different temperatures (20—36°C ) in this study.

The results showed that the duration from birth of larvae to emergence of adults on rice was 24.9, 20.1, and 19.4
days at 24, 27, and 30°C, respectively, whereas on maize seedlings, it was 28.3, 21, and 20. 1 days, respectively. The
developmental rate of C. medinalis reared on maize seedlings was 1—3 days slower than that on rice under 24°C or 27°C ,
which mainly resulted from the lower developmental rate of the pupae stage. The average longevity of adults reared on maize
seedlings at 24°C and 27°C was 10.4 days and 7. 6 days, respectively, which was significant longer than that on rice. The
development of larvae reared on rice was not inhibited at 33°C, and the larvae could grow into adults. However, the

development of larvae on maize seedlings was significantly inhibited at 33°C , and none of the larvae developed into pupae.
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The survival of C. medinalis on rice was not significantly different between 27 and 33°C , whereas the mortality was
very high when the temperature increased up to 36°C , and only a few larvae grew into prepupae. However, the survival of

nd -
1nstar.

C. medinalis larvae on maize at 33°C was lower than that at 21—30°C, and at 36°C they failed to develop to the 2

Fecundity of C. medinalis was highest at 24°C and 27°C . on rice, averages of 189 and 155 eggs per female,
respectively, and on maize, 196 and 170 eggs per female, respectively. C. medinalis could lay a few eggs at 30°C and
33°C when reared on rice, and the average number of eggs per female was 35.6+2.6 and 15. 6 £3. 8, respectively.
However, no eggs were laid when the larvae were reared on maize seedlings at 30°C and 33°C. Hatch rate of eggs was
highest at 27°C, up to 75% , and there was no significant difference at this temperature between the rice and maize
seedlings. At 33°C and 36°C, no eggs hatched on maize seedlings, but about 25% and 7% of eggs on rice could hatch,
respectively. The results of the present study indicate that C. medinalis can be reared well on both rice and maize
seedlings, and the capacity of C. medinalis reared on rice to tolerate high temperature stress is higher than that on maize

seedlings. The biological features of C. medinalis reared on maize seedlings at 24 and 27°C were not significantly different

from those on rice with the exception of slower development.

Key Words: Cnaphalocrocis medinalis ; temperature ; rice; maize seedling; development; survival ; fecundity

TGS Cnaphalocrocis medinalis ( Giienée ) & 7K g i) —Fh B 22 E L F B0 AE W AR 0 L) K K¢
PRI ZRIE G X Y ZEFR [ 1% U AE 1969—1977 .1980—1983 . 1988—1991 Fi1 2003 4F % 4 £ R B & K , ™
FRA T IR E AR E A IR A A R AR R R PR A EEAEA, RS T AR
J7LBRAKRESN A K NEE CHRE LTk SRAREY, LA R i R DU A I R R BRI PR
PIEEAESLE KRR AN B b R R G A s e b AT, X RE A RS B R [ P bR
HWF5E,

R T 7K R it o 2 5 MR RE A A P I 4y ORI P 77906 38 I T R = BRI 7= O | i 0 T DA SR
RABIEE EXT L R B DT AR KT HAE) Shono Fl Hirano %38 W] FI T K 1 1) FR RGO 4 w2
I R A, F AR T KM TEE AR SR R G 85 04 753 (H K B L AR 55 B R A6 - B ) 3 2 1)
B Anfef 7 SR A R HRAE . I, AR SC I T R 9E IR AE K AR AN KT B /m FR s, AR B T A Y
TR R E 5SRO, DA 1% e K RS A B R B AR 6 i bR BE 1) Sy 58K, W 2F A X AR
B IR AR
1 #Rl5RFZE
1.1 SR
1.1.1 At

R LR L) T 2010 4F 9 A SR T Rg U R I, 76 2 RS e (R B AR 37, BIVAE (AR £ 85 (20 emx
12 cm) IKHPE— 2K AR, SR G 5l L 2—3 JZK Rt FER AR R B 4 UEEAE Frili At L, 35 1 2—3 J2K A
-, IR e S FH DA ™ T R4l Bt 35 B RS 782 BEI KRS b 28 Be = B, HOR AR R i e gt
1.1.2 FEMHY

JKFE CHIRE K £t 818 , B Al K27 g Bt pH Rl A BR 2 W A2 77 ) #E 5286 B A K E 4 0 1 DB RS B 4
B (D Ly 12 em, Dy :8 em, Hy, 110 em) , FHE %+ (W AT A HLAEA PR 7)) k1 , we BUE K g0 Y
MR HEA TR U 14927 UG

FOK (TR E 24, B R AN K2 Fg m AN Bl A FRZS w1 A7) 36 Fh T 8% e i 5 7% L A SR (25. 2 emx
17.5 emx12.0 em) P, 7E 30 COCIREFRAA A 7—8 d JG K 2 7—9 cm BIA] F FRFH\ A I8 10 322 il 6
1.2 KRR TR G A KR LA a2 i 4

B A e KRG BT RS 4 B AR A 24 .27 .30 .33 .36 °C By IR S F5 46 P O IR JE o0

http ; //www. ecologica. cn



2 4 B A KRR AN K 1B IR AR 2 I R8I P2 4 411

L:D=14:10 2JE RH 2} 85% Ze A7) , IEAERMR I TS AR 3—4 BB /KRS, (LA J5 4 U |

40y OREACET 10 SIS A, TR 25 TR T 4 O 3443 81 10 KRS b JF 8 E A B i
B BRAKREEE 10 LA RVE R E R R A R R 10 RER, A, l1 T4 36 C T, g s
B M ZIREAE S ANER, BlUE, B2 d AR, IE SRR R AR, A2 KRS AR 4
FRAH E) A= 5 sk R, LAGES R Ak S Bl 2l RIS, A5 R 1 U, 0 SR8, TR B 0 7 i
BB A TR I RS AR B 2 UEVRR 1 (9.2 emX6.5 emx6.7 em) , 5K 800 £ F 0 55 P AL BRI

BRI BB — R P B A B2 2 43 BE 19 BB K RS B A7 2SI ™= B, I FH SR EEH /K R B
A PRAERE S N 2, DA R RO, AR 3 X, A KA KRG L ) DR O TR i U RS E
BRERE L =00, BRI HBET Ak, RRERIEAL S IO fL dU MRS R s, R T RERE T
A e LA FARRI T e, T —ARAE 33 C 136 °C F R = i 5 D sl = ol | IR, 28 — A0 A
FHIE24 27 CHI30 C3 MR T 581, 7350, BT BORTFERIE b= IR 2 2 i A4, 28 AR Ay
ZEHC 5 7 B AR 0 SRR = I R R AT B i 3—4 X R, B TR iR P sS O O B T
B35 AR b SRR T B0 A T RCRCEE B O TR A SRR L A BTk K, O O e gt 55 A B R R R e T
Hik
1.3 RRIEEE R R IR T oK b Ak Ay R i 2

PEMUE FOK T A 7% 3 ARG I B R, W HAE 27 °CF B =0k, R -3 0 BieE) 21 .24 .27 30,
33 F136 C(OCREIA N L:D=14:10 9B EE N 85% Ay ) T W BB 8k FOK BT b, A 12 Rk FOKTH , & IR
B0 ANER, RO RILIE B 3—5 d B 1 KRR, AR IR R A A0 ) B AR T A, 2 4 Ak
Jei , R ST AN R P DR R Y B8 ™ B X KRS 3 AR A i R AT

H T OIRLAE 33 °CF136 °C FAMlEsE 4 KA 3 KITURAR 5 7 KA (HBEAT ONRERFAL , BT LAIX P
AR A A R AR G AR5k A T 27 C FRHLRYRIREL) 33 °C H1 36 °C R Ay Av & Bl 6 4 F 8
MEH,

H Tl R AE FOK B O b AR Sy A T LB AEAS [ FE T AL R e pe i rh kA7, PRk oK
SR B A SR L O RS RO SRR AR T BN ECTR S 2 R KR I A R A A
SRJE R BT AR T RR 4 Uk, DI R A5 007 £k 4l s BRI BR g 1
1.4 FItHE55%tk

F TR B AL R 194 S 35K 10 Sk DA 14l R Al % DR 45 T RE T 40 o 7 300 el O 0 v 0 5 g
(i) B ) 2 A 3t AR s e D B B8 R AT, LD W E LT 8 D R BRI ARL 4% SR SRS 1 A0 o
58 BT & B B B A ARSI R 2 B FUAEDR AR . AP B0 i 3—4 Sk siUBir 7= A B o A S 24 (R
it BRIREAL 2 ) 4l HR B TR LR O e ) L AEDR AR T, RV IR (9 45 2S00 & 3 DT R 5 A A7
27 B L 2 A A ] YL [R] 9 22 57 5 254K FH Duncan's 228 U3, A IR BE A [R] 2 3 ] Y L3R
FH g, A5 47E SAS9. 0 hitkfT,

2 ZER551
2.1 AFNREE T RGOS oK 0 & & Dy B 54w

AR T RN I 0 R B KRS B K DA — B 25 R KRS L4 RfgtE 33 C T RAE
B R AL AE B EWIARE & & BRI 64 Sk wiiegh dCH 3 Sk & B 2] T I, RKF 4 e 1—2 i
BFET-, 36 C /KRG LIRFRMA IR REL T 2 3 e, JF B 55 k4l 1 Sk A& 2 7 #l; (A7 oKk -
P i R4 4 d INEFFET , ANRER F R 2 i, 76 24—30 °CF, & HUiy 7= B0 Fir 30 A 7= B 300 7 KR fn K
K B REZES (HAE 24 CHI27 CF, F KT L A0 0 30 A0 Al U0 20 3 UK RS g 2 d F 3 d, BB AE
TR T 78 FOKET LA REIE IR L SR KRS LAE . 5341,33 C YR IRAS S HI KRS iR 3R
TN IR 4y B & 1 R (R FOK B RS 30 °C R 4 i IR i K (% 1)

http ; //www. ecologica. cn



412 A E = 33 %

F1 AREBEETHEASHEEKEMERT LWREHE/J

Table 1 Lifespan of RLF on rice and maize under different temperatures

JKFE Rice F K Maize

S Stages

24 C 27 C 30 C 33 C 21 C 24 C 27 C 30 C 33 C
4L Larvae 17.5+0.85a  14.1+0.88b  13.5+0.85b  11.9+0.88c  22.4+2.18a  17.7£2.03b  12.7+1.03¢  13.6x1.17c NF
i Pupae 7.4£0.9%a 6.0+0.90b 5.9+0.70b 4.9£1.12¢  12.5#0.78a  10.6+0.96b*" 8.3+1.20c ™ 6.6x0.66d NF
A Adult 6.43+1.50a  4.46+1.26b  4.44+0.96b  3.70+1.39b  7.75+1.98b 10.36+2.93a** 7.56+2.79b " 4.03+2.17¢ NF
7 Huﬁﬁ . 4.28+0.47a  4.31xl.11a  4.57+0.51a 4.70+1.16a 3.8+1.34a 3.2+0.59b 3.65+0. 74ab NF NF
Preoviposition
=PI Oviposition  6.00+1.18a  2.31+0.63b  2.21+0.42bc  1.50+0.53¢  3.6+1.55b  6.2+1.95a 4.6x2.01b NF NF

NF F01 R MW B % 7 5 NF means not finishing this developmental stage; B0 I A FI/ING 5 BE 22 s M1 27 & |- A IR 0 77 1 22
REE, o SRR TR % 02 b
2.2 AFEREE R RGN R KRS B K L A R
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Fig.1 Survival of RLF under different temperatures on rice (A and B) and maize (C)

http ; //www. ecologica. cn



2 4 B A KRR AN K 1B IR AR 2 I R8I P2 4 413

PACHT A
2.3 KRR KT LARFERE G M R AR R [RTRE T i 5 )

NP 2 W] R RN 2 S R A A SR KRR R A S 0 R A I ) 7 B 3
FIH 24 CHI27 Chfm,24 C T /KRR EK B 0505128 189 Ki/MEFT 196 Ki/ME,27 CF 433k 155 i/ M
A 170 i/ M, TR & T 30 C RS PR B ARG, KRS ARS8 — A0 A 7= B i A i (R AR 3R 58 R R T
MCHE R AE L P B RE 8 J5 PR B TR 24 °CF B T AE 27 C R MV 34 o i i s T8 — 40 (I B 35 2=
$(24 °C:1=3.09, df=16, P=0.0007;27 °C::=0.87, df=18, P=0.3943) ,Mi7E 30 C F 55— LB FH 2%
5(1=0.40, df=43, P=0.6878) , 7EF KA LAaFRET,21°C ) 27°C T 437 H B9 s 30 LU= B0, 9 H 24 <C
27 CTFMBERET 21 CTI(F=16.25, df=74, P<0.0001) ,{HZ7E 30 °C T 4aF: H i B 4 R 68701 .
1624 CHI27 CF KRG B3R ARH R 5 FOR T AR IR (0 i A e 7= B e | o 3525 5% (24 °C: 1=0.29,
df=55, P=0.7755; 27 °C; t=0.46, df=34, P=0.6467) .

2.4 JKFEAEKE LARFRRGHE IR O ZE R R T 7 (LR

JKFE AN T K 1 AR 5% RGN B8 0 A AL R 478 27 °C F o, HAE RS F 3 32 L fb R
WEXEF(1=0.60, df=15, P=0.5601) ,{H7E 24 CF, LKW FIRFEARARE B &5 TR B (=
4.68, df=18, P=0.0003) , 1 4 B 5 T 27 CHE, KRS AR 5= 0 AL 2822 255 T FOK i B3R/ (30 C .
1=4.81, df=17, P=0.0002; 33 C; t=2.23, df=14, P=0.0423; 36 C: t=2.14, df=14, P=0.05) ., /KFi I
T35 A R BT PR R AE 33 °C N A 25% FEATREMHL B Tk B4R 3% A9 s R B PR BRAE 33 °C FHIRNBEMA L, /K
Ff_ AR SR AR BB TE 36 CA 6% Ao AT REIEAL, I B oK LA 2 AN BEmE AL (181 3) . f L3RBT, KA A £
K 1A S5 (0 RS A I R 35 38 P43 1 ) AN TR

100 ~
250
O KAE B IR
a A O kg ESE2AR 75 b
200 + a A mm ok E B
jo3
] fE
?.) =)
g{\é 150 § 50 -
s #
i a ¥ :
§ 2 100 - P s 0y
U%g & 25 + E
b b
50 - be, "
[ " ;
0 I ] 21 24 27 30 33 36
o1 24 - 27 3/()C 33 36 ¥R BE Temperature/°C
bl emperature/°

B3 XBMERHLAFHBHSHIERERERE THR
H®E
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