Wi B B4 Chinese Journal of Applied Entomology 2012,49(1) :197—204

ANEEFE PR X 2 R R E LR
TUEMEEHAR

Wk MEXT Ik

(CPERL P BEAY RO YRR EEYFERXEALRE  Jbat 100193)

W OE NIRRT ERY LB Conogethes punctiferalis ( Guenée ) B 2 Fh i 19284k, B35 T 4 LTI E R
K T R R ) S A Bk e A% &y sl R P K 43 0 D B I B B NG TR (B SRR R OE R . 5 R R SRR )
H 240 L, IO B K Bk R IS &)y A K R BT 4y A4 ol AR I & it B 38 0 T 0 A BRI P K
WER 2 H AR T74.0% M HTE 2 82. 3% F184. 6% , i 3 H) sl i K. W1 FIWIE 3 FhaF £ b Ak 8%
RSB RA B E R, RMELEN, TR LA ARS8 B B ( -17.74°C) , k& =
(-14.62 C) 11 HZE iy 5 & ( —11-68°C) XULHL, A BT R E R EE AP TG4 K Sk B
B 5, AATAT S 00 T B 4l R A DU FE R 0 o A< 4 sl ik L PN A R (B ) 32 A T R T UL R A R
WA P LM FI T B A . AL BB, 4R ol & B 3 LT 4R T 15 ~ 101 8 A% T A AR 1 O
”‘rﬂ:mﬁﬁfi Al R g H I A R A S I FERE S A — B U H R A 4 R S iR Y
T A BH T 5 2 4
%ﬁiﬂ Bk 86, BUIERE Sy, WA E A, MY, AN TR, IR

Studies on variation in cold hardiness in relation to the in vivo water,
lipid, and sugar content of Conogethes punctiferalis ( Guenée) larvae
living on three different host plant species
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Abstract  Conogethes punctiferalis ( Guenée) is a polyphagous insect pest, which damages fruit, oil, vegetable, and
grain crops, especially maize. Because the survival of overwintering larvae affects population density in the following year,
investigation of the mechanism of cold tolerance in larvae may lead to new methods of controlling this pest. The
relationship between the cold hardiness of overwintering larvae feeding on three different crops; maize, sorghum and
sunflower, and larval water, lipid and sugar content was investigated. Larvae feeding on maize developed better, were
heavier and had higher lipid content than those feeding on sorghum and sunflower. The reduction of larval water content
occurred earlier in larvae feeding on maize than those feeding on sorghum and sunflower; larvae feeding on maize contained
just 74.0% water in early December whereas those feeding on sorghum and sunflower contained 82. 3% and 84.6% water
respectively. In addition, larvae feeding on maize had the highest cold tolerance capability and the lowest super cooling
point ( —=17.74°C') , followed by those feeding on sorghum ( —14.62 °C ) and sunflower ( —11.68°C ). However, there
was no significant different in the super cooling capability of larvae from the 3 host plant species in early winter and early
spring. These results suggest that larvae developed better on maize than on sorghum and sunflower. The major sugars
contained in over-wintering larvae were trehalose, glycerol, myo-inositol, glucose, sorbitol, dulcitol, and mannitol. The

glycerol content of larvae significantly increased from early to deep winter, however, glucose content significantly decrease
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over the same period, suggesting that glycerol plays an important role in increasing the cold tolerance of larvae.

Key words Conogethes punctiferalis, cold hardiness, super-cooling point, host plant, sugar, lipid
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Table 1 Super-cooling points and freezing points of overwintering Conogethes punctiferalis larvae from three host plants

12 A I 4] Early December 1 A 20 H 20 January 4 H1H1 April

wE

EUREE Y KRR SURCES Ny A, SURCES| Ny KR
Host plants
SCP(C) FP(C) SCP(C) FP(C) SCP(C) FP(C)
EK Corn -14.70+0.52 A  -6.29+0.13b -17.74+0.62¢ B -6.00+0.12b -15.94 £0.89 AB -4.94 +0.27
li] H %%
-12.81£0.70 AB -4.47 +0.29a -11.68 +0.60a A -5.14+0.15a -14.02+0.67 B -4.71+0.21
Sunflower
-16.62 £1.10 -5.57+0.50b -14.62 +0.67b  -5.68 +0. 16b -16.12+0.94  -5.43 +0.30
Sorghum

F RPN A NG FZHERR I ER AR E(LSD WK ,P=0.05), (12 A Lf] FP: df=2,152; F =
6.57; P=0.0018; 1 § 20 H SCP.df=2,163; F=23.26; P <0.0001; 1 4 20 H FP. df=2,163; F =8.50; P =0.0003) .
[FATEOE G A AR KRS PR TR P 2E R AR %, LSD 4, P=0.05, (FEK SCP:df=2,212; F=6.35; P=
0.0021; [i] H 3% SCP.df=2,91; F=3.42; P=0.0371; i3 SCP:df=2, 91; F=1.68; P=0.1930) ,

Date in the same column followed by same small letters are not significantly different, data in the same raw followed by same capital

letters are not significantly different (LSD,P=0.05).
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Table 2 Laval weight and water content in vivo of overwintering Conogethes punctiferalis larvae from three host plants

Syl fk#E (mg) Larval weight

2 AR N 7K (% ) Percentage of water

FE
12 4 b4 1 H20H 4H1H 12 4 1] 1 H20H 4H1AH
Host plants
Early December 20 January 1 April Early December 20 January 1 April
EK Corn 117.95 +2.66a A 106.67 £2.71a B 98.49 +2.77a B 74.0 £0. 4c 73.7 0. 6b 73.3+0.7b
lia) H 3%
102.02 £2.63b A 96.91 +2.54b A 87.95 +2.43b B 84.6 £0.6a A 73.8+0.7b B 72.1+0.7b B
Sunflower
97.36 +2.50b A 88.22+2.30c B 83.93+3.38b B  82.3+0.9b A 79.8 +1.0a AB  77.0+1.7a B
Sorghum

R P S0 S J5 AR R NG FRE R OR 2 FOR 3 (LSD g, P=0.05)
0.0001; 1 F 20 H .df=2,184; F=13.17; P<0.001; 4 A 1 H.df=2,85; F=7.01; P =0.0015) .

L 12 A FAIdf=2,209; F=13.30; P<
o [FAT 84 5 A A R R

HERE FRTA T2 R RN B2 (LSD 4 ,P=0.05) (4 MAKE , FoK:df =2,221;F =9.02;P =0.0002; [q] H %% : df
=2,133;F =5.66;P =0. 0044 ; B3 .df =2 ,123;F =5.61 ;P = 0. 0047 ; & 7k 4, K .df =2,221;F = 0. 16; P = 0. 8530; [ A
$.df=2,133;F =77.65;P <0.0001 ;& 5 :df =2,123;F =4.12;P =0. 0185) ,

Date in the same column followed by same small letters are not significantly different

letters are not significantly different (LSD,P=0.05).
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Table 3 Lipids content in vivo of overwintering Conogethes punctiferalis larvae from three host plants

12 A -] Early December 1 A 20 H 20 January 4 71 H1 April

FE

Host plame TEIVHCmg) WA B (me)  BEBARC%) B (mg) AR (%)
Lipid weight Lipid content Lipid weight Lipid content Lipid weight Lipid content
EoK Corn 18.51 £1.29a 15.98 1. 10a 17.69 = 1. 00a 16.45 +0. 88a 13.54 1. 14a  13.86 +1.06a

6] H %%
12.34 +0. 56b 12.32 +0.53b 13.62 +1.02b 14.48 +0.83b 14.54 +1.12a  16. 64 1. 00a

Sunflower
9.96 +0.95b 10.41 +0. 82b 10.51 0. 81b 11.15 +0. 63¢ 8.32 +£0.82b -9.78 £1.11b

Sorghum

R E VB 5 A A NG FREE RN 8 E RN B3 (LSD K3, P=0.05) (12 J RAIfgl & : df =2,57; F =
20.46; P <0.0001; g5 & & . df=2,57; F=8.37; P=0.0009; 1 A 20 HJJEMi&: df=2,57; F=13.10; P <0.001; il
. df=2,57; F=9.23; P=0.0003; 4 A 1 HIgWi&:df=2,41; F=6.62; P=0.0033; s & & df=2,41; F=9.05;
P =0.0004) , K [E4T R G A MR RS FREERRFYHE R A B E (LSD /45, P=0. 05)(55%5,35716 df =2,53;
F=5.20, P=0.0088; [m] H¥%: df=2,54; F=1.40; P=0.2553; &%, df=2,48; F=1.08; P=0.3481; IRif & &, LXK
df=2,53;F =2.10;P =0. 13263 [i] H %€ :df =2,54;F =7.71;P =0. 0012 ; 55 :df = 2,48 ; F = 0. 52;P = 0. 5991) .

Date in the same column followed by same small letters are not significantly different, data in the same raw followed by same capital

letters are not significantly different (LSD,P=0.05).
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24 FEEVEHEYENKBELYREE

B AR e A 4y I K L v N g () ) 5
B BTN CH R R AR | AL L
BEANH SR B SF (R 4) o SHIL I A H R, A 4
L P4 B H g S e R A IR I B, T A
A 5 78 Al D AR B, A oy s AR A i R
5 FEPUFE BE Ty 09 748 A — B, BT H iR A 4
Hufe i P BE Iy B4 Y 5, S CH I S A
W

3 it

AR 25 AR P xF B TR A3 A 8 3R W) T R A% A
Iy ERAT TR R, S BCR BRI 2E
(Hartley and Lawton, 1992) . fE#M&H, B &K
Sl KA E IR BT, LA A 2 RO,
RE it 4 ) oM 2 B 5T 0, i I AR DR R
RE T fiff A7 2, HG B 10 e I ) 42 S e iy B2 A
BR B RS WL K, B & Cymbalophora
pudica 75180 24 il 75 2 A2 oP g 07 AORE DR B R R
(Kostal et al. , 1998) . %y s3] HCEr A T AR R} A9 A
1 Helicoverpa armigera W B W HE T 5 TR E
R AE (3 R =AY, S 3 e T IR R K A B
F183 5 T B0 B 1) 7 0 ) D AR M 5 o e
(Liu et al. , 2007) . AWFFERY 13 T 25 TAEY)
Hh LSRR 3 oK AR Ak e 2 A N T R
A e H LU 18] H 25, v B MR R 7 A b
Wi B IR T 0K A b e B A U R B B

A SR VRO B BB TERE T 0 B R AR R
XU 15 o SR G B A /) S A 0 v 20 A T 5T
R AR Y TR F B/ SE g 0t v J S 2 18] A7
161035 22 52 (AL 3K 55,2006 ) o A HOCEDA [R] 95 248
P B R % B A W Y 3o Ve 0 Y I E R B R
[Fi) 2 = M R AR A Bt A M 5 v A R 2 TE) 2 S
# (M M5 45,2003 ) o JEE 4 Bk A5 (2009) 435 78
2006 4F 12 H )% B ] H 28 Fil s 53,2007 4 11
e R R SRR ] H 38 B IR A S A 4
TV A R HEAT HO R, e BLIBCR ) 38 s e, IO
KA ] H 52 A B i MR 4y R v A R 2 8] 25 e AN
BFE, AALBERGX -4 AER, MEEXK
F8 B A A )y T 4 T S RE ) I 3 T e e 1)
H3%,

REBE BAEBA SR RN R S8/ T

Wik, DA I 364 5ER AR PV BT 3 B, BTG T MR 1 3 v A
AL, T4 55 B IR G0 FE B ) (Salt, 19563 Worland,
1996) , RS 7K 5 5 i v 20 A5 A TE A O (R
A NIEE 2008) , ALSZME Eurosta solidaginis %1 ML &
KEM 8 HF 11 HZW T % (Lee and Hankson,
2003) , NI/NEL Ips acuminatus Gyll Jig Bt B 4K &
KA 8 A 60% TFER] 11 7 4y /9 50% , 1 AH
PR 2SN - 16 C R RS -25 C, & K& Y
TV A AR P A O, A OC & B 0.85 (Unn,
1995) ., BN FEIL Belgica antarctica W3 FEGE J1 5
Hu A i 7K BB R G K i BE A G ( Blanco et al.
2009) o TEBA I IO g e A Bk e R A Ay il
A B K B e T HRCED K A B IR, O ) H 2411
)2 e Je AR . DB A B S K R AT, 3 B A 2
e, LK O AF 32 09 Bk i I i A 4y B AT ] BE B
i e SE IR A

B R v AN RE 7 A e IR R AR 23 o () A
PUZR I KPP 1 (Spmme, 1982) . H i E
MNP BA ol I B T ER L T
B2 ol A M TR R RO DL R SR R Y
EERR NG TR (BR5£55,2010) o A R ik
T W B i 5 U IR IR AR OC C & (Fields e al.
1998) . I 3 4% (9 AL B AT DL By 0k £k d 4R 25 vk
(Behm, 1997) . 5RZ % YL AT I, 242 Yk
M E K % Sitophilus granarius M & IF i & %
Cryptolestes ferrugineus ¥ & I B &, HA
T 0 5 R IX 4 6 0K G ol A v oM 5 L v [
Tl HE 455 (Fields et al. , 1998) o B A [A] 95 3 #
B2 R Lambdina fscellaria #4 JP H il K &= £ 1E
(Rochefort et al. , 2011) , BUE S[R3 FHAY AR
A T A I L 9K U PN R A N o () SR T
BECH M LR, B £ 2 E 2% %A (L
et al. , 2007) , ¥ ¥HE CH b WUEEE Sy B BUiR
TG IE ) BT Bk i W B A &)y el il ok L A A
T, HLHT 7 & 75 84 b )R R AR — A LA R
KAV o TR | R L S R R A A
K MPLFERE N — A EE AR bR, H AR BA 1A
AR S RSB AR, WES SRR L3 Fp
A FARY) AT R b R IR A R
e K TR ) OB Bk B L)y ol i
0 T H A 2 Fh A 32 A9 Bk i A R, TR
JEDRA ) H 5SS A K R, Bk I R
IyEEAL N . B0 i T Rk R ) B E R D
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