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Effects of host plants on the cold hardiness of Athetis lepigone

( Lepidoptera: Noctuidae) larvae
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Abstract: [ Aim] This study aims to assess the influence of host plants on the cold hardiness of Athetis
lepigone mature larvae. [ Methods] The 4th instar larvae of A. lepigone were fed with leaves of cotton,
peanut, soybean, sweet potato and maize, respectively, for 6 d to maturity. The supercooling point,
freezing point, fresh body weight, water content, and fat, glycogen and sorbitol contents of A. lepigone
mature larvae were measured. [ Results] The freezing point, fresh body weight, and the contents of fat
and glycogen significantly differed among mature larvae of A. lepigone fed with leaves of different host
plants. The larvae fed with soybean leaves had the highest freezing point ( —2.80%C ) and the lowest
fresh weight (0.056 g) and fat content (12.47% ). The larvae fed with cotton leaves had the lowest
freezing point (—=5.45%C ), and the highest fat (32.12% ) and glycogen contents (54.07 mg/g). The
fresh body weight of larvae fed with maize leaves was the highest (0. 118 g). There were no significant
differences in the supercooling point, water content and sorbitol content among mature larvae fed with
different plant leaves. [ Conclusion] The host plants have no significant influence on the supercooling
point of mature larvae of A. lepigone, but have significant influence on their fresh body weight and fat and
glycogen contents.
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Table 1 Supercooling point and freezing point
of mature larvae of Athetis lepigone fed

with leaves of different host plants

A LA AR EE(C) Sk (°C)

Host plants Supercooling point Freezing point
TE K Corn -9.44+0.68 a -4.24 +£0.37 ab
#i 4 Cotton -10.81+1.05 a -5.45+0.56 a
64k Peanut -9.00+0.36 a -4.44 +0.29 ab
K 5. Soybean -8.25+0.30 a -2.80+0.38b
H 2 Sweet potato -10.60 £1.10 a -5.05+0.62 a
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ZEINKERTEE(P<0.05), F#[E, The data in the table are
means + SE. Different letters following the data in a column indicate
significant difference at the 0. 05 level by Tukey’ s range test. The same
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Table 2 Fresh body weight, water content and fat content of mature larvae

of Athetis lepigone fed with leaves of different host plants

GERE] G (g) HKE(%) B (%)

Host plants Fresh weight Water content Fat content
K Corn 0.118 £0.006 a 77.12+£0.99 a 28.56 +2.58 ab
HRAE Cotton 0.084 +£0.006 b 76.12 +1.30 a 32.12+2.32 a
{64 Peanut 0.079 £0.007 b 78.59 +1.68 a 27.49 +2.45 ab
K. Soybean 0.056 +0.002 ¢ 79.55 +0.68 a 12.47+1.14 ¢
H 2 Sweet potato 0.093 £0.005 b 78.82+1.35 a 21.36 £2.66 be

®3 HEIRFEEUM AN R EREHER
HHEMEREMLRNES S

Table 3 Glycogen and sorbitol contents in mature

larvae of Athetis lepigone fed with leaves

of different host plants

A LA P& (my/g) A AR i (my/g)

Host plants Glycogen content Sorbitol content
FEK Comn 53.90 £3.25 a 15.91£3.44 a
#i4E Cotton 54.07 £4.95 a 9.30+1.57 a
164 Peanut 48.32 +2.40 a 15.61 £1.56 a
K& Soybean 27.40 £3.61 b 15.51 +2.79 a
‘HZ Sweet potato 26.21+1.23 b 13.01 £1.03 a

3 g

1h V2 A R A [ U FE A ) — > AR R
5 B 1 A0 T 2 TR RE ) %5 U0 AR DG (5 I £ R B 2R
&5, 2004 ) o A FAEY) AT BEXT B A v AN AT AR
A B ARAE (2012) R B, AF A 5 R it
ST Spodoptera exigua ( Hiibner ) i &4 25 5, BL
BH W R THERAE 3 4l U v A s B AT I
B/NES PSRN . BREARE (2009) 7E 2006
F12007 443 HI6TBCES 1) H 38R = 5%, F KAl H 2%
(R R B A S s ) TR b Ve B AT U IR S L R
PRUHCE ) H 25 |5 3 0 K 19 Ak e B 40y e 5 ¥ 200
WA W E R ARG RV AF - EAEY)
() — i R FA R Ve ) I L 2
X5 Ak A (2011) HFFEAE R —B, A Y1 5%

(1 R R S B I v B A 28 AN 3 X
AIRES TR RO B B IR B A G, D PRE R

SLF A ST, 2 M B R R ZOR A B A
BV REST ARSI R N A M B 5

A EAEY 2 R AR N BT IEE B AR R LA
Je b B HUHT FE ) R O Ry AR T R K &
(Zvereva, 2002 ; FECREE, 2010; FPEEAREE, 2012;
EMESE, 2014) o BRI NG 105 A2 P Fof L 2 1) B S

YL, — A OL T IR AORE IR B, B
HLFERE /1R ( Adedokun and Denlinger, 1984 ; i
&, 2015) o Liu 4 (2007 ) % BLBCE AN [R) 2F EAEY)
AR RS HURER 5 7K it BB R IR s 7 1A Wl
Fto [AIRE IBOCRD T OK 0 Ak e Ik 2% 4y ol A T A I
E R T BCR R R A ) 2 (BRI SR AR
2012) . ABFFEEE R BN, BOE AN A 2F FAE Y
SRR IR PR R 07 RO D 5 7 2R T R S, B
BARAET 1) i 2 Ik 2B AR R D5 AR D
aR e, IR SR FNAE AR P 1 i 105 RO D i I
Z XA RESE TS AF ARy R R R A
BT U [ 38 R o A, AR 25 AR % —
MBI AL AR EA B2, Hh R £k
W B &l U R, R R M 0 i A, U
Kt J b i U oA A T R R A R A K
NGEFORTE R AN A BE AF FAEY) 1) — i Ik #
4y B KR M I B 2 B 24 T W 3 25 v (H AT LR
IR R G — A R A B S K e ey, o
VA RURNEE VK R o , i 7 RO I 5 S e I, R A
TERY) — R 2 BOUAR S, B /K B Ik, 3 v
A NSO A RAR, BB AR e & . XS
Xt AL W8 Chilo supperssalis ( Walker ) ( 5§ # %,
2007) . #k/NE L B Carposina niponensis Walsingham
(EMS5E, 2011) ARF5E 5 IR AEML, 5K & B, 1398
A RS VK s R o PRI A Dy R S — &
WP HTRIT FE) 5T, R BRI 5 K 5 R
BT FEPEAR DG, X 5 X K14 (2014) BB 5845
w—2,

AWFFELTIR BoR , FF EAEY B R
240y AR Ve 20 R S, (X AR i R T SE PR
T D R 07 1 5 A Sk 3 S, T Ak
RN BIHUFEIEY A 2, IR ] BB & — D At
FEVEYI LR GE , — i a1 1 25 W o £
BISRARGURIR 53 o ¥ 5 AR 55 (2005 ) A9RFFEIEN]
IRAA T B Dendrolimus spectabilis #%2& %) W HL FEY)



2 ZAEMAE . AR A RN R R RS BT I A R 209

JR— ARG, VN Tk G P - B -A
HMK Zliﬁffﬂtﬂiﬁ‘%mﬁﬁﬂiﬂc%,nﬁbﬁﬂliV\]IL%LF
AP FHEAT 1IN SE , R FF AP i 2K
W%‘ﬁﬁﬂﬁ&ﬁﬁfﬂﬁ iy ZEE— 2 I E AN [ T
EREP IR ) S R e Al SR T AT R
UL R AT TR R — D R G e 2k
— B HRAMTINE

Sk (References)

Adedokun TA, Denlinger DL, 1984. Cold-hardiness:a component of the
diapause syndrome in pupae of the flesh flies, Sarcophaga
crassipalpis and S. bullata. Physiol. Entomol., 9. 361 —364.

Cao J, Ouyang F, Ge F, Yang ZX, Xiao TG, 2015. Hardiness
characteristics of the overwintering generation of Helicoverpa armigera
(Lepidoptera; Noctuidae ) feeding on Bt cotton and com. Acta
Entomologica Sinica, 58 (1) : 45 -52. [ &, RKFHIY, X%,
Hfk, B8, 2015, HUR B S TORAHA AU BT IE
FEAE PR R HUAA, 58(1) : 45 -52]

Cheng WJ, Quan WL, Zheng XL, Lei CL, Wang XP, 2010. Effect of
host plants on cold hardiness of insects. Journal of Environmental
Entomology, 32(4) : 532 -=537. [FE3CA, &ML, MEMK, &
5e, A, 2010 FF EAEYN R RGTIEDREm. HRER
Hi2EHR, 32(4) . 532 -537]

Folch J, Lees M, Sloane Stanley GH, 1957. A simple method for the
isolation and purification of total lipides from animal tissues. J.
Biol. Chem., 226(1) : 497 - 509.

Han RD, Sun XG, Xu YY, Zhang WG, 2005. The biochemical
mechanism of cold-hardiness in overwintering larva of Dendrolimus
spectabilis Butler ( Lepidoptera: Lasiocampidae ). Acta Ecologica
Sinica, 25(6) : 1352 -1356. [ #i%iA, #hEER, PPk %, KT
Jt, 2005. AL HUBA gl AR ALY BT AL S PR MR K &
HEAER, 25(6) ; 1352 - 1356 ]

Jiang JY, Li XQ, Xu YH, Li ZH, Zhang ZY, Xu H, 2008. Preliminary
studies on Athetis ( Proxenus) lepigone. Plant Protection, 34 (3) .
123 —126. [ 50, BFHfF, VHhME, BEE, k&, 7R,
2008. R RO IR HIARTT, 34(3) : 123 -126]

Jiang JY, Xi JY, 2006. Tendency of crop diseases and insect pests in
Hebei Province in 2005. China Plant Protection, 26(7) : 45 —47.
[ 505, RS, 2006. {[db4 2005 4R AE 410 OB 30 7540
. EERET, 26(7) : 45 -47]

Jiang XF, Yao R, Lin ZF, Zhang L, Luo LZ, 2011. Morphological and
biological characteristics of Athetis lepigone. Plant Protection, 37
(6): 134 —137. [VL=:48, Whaw, MERR, k&, PALF,
2011, RIS RRAE KA Y2 R . IR, 37(6) ¢
134 —137]

Jiang YY, Li XQ, Liu L, Xu H, Zhang ZY, An LY, 2011. Preliminary
report monitoring technology of Athetis lepigone. Plant Protection, 37
(6): 141 143, [FLEZ, FHFEF, XUF, 2, k&R, %
=, 2011 R A A I B R R . R AR, 37 (6)
141 - 143]

Jing XH, Kang L, 2004. Overview and evaluation of research
methodology for insect cold hardiness. Entomological Knowledge , 40
(1):7-10. [Fmear, sk, 2004, B HCRFERE R E 50
Jrik. BHUAR, 40(1): 7 -10]

Li LL, LiZB, Yu Y, Zhang AS, Men XY, Zhou XH, Zhuang QY, Zhai
YF, 2013. A new method for rearing of Athetis lepigone. China
Patent: CN103340181A, 2013-10-09. [ Z=ui#], FH I, T,
KR, 12400, AL, ERE, B, 2013, —Fhfitil—

SRR N T AR 3% 05 5. P E LR CN103340181A, 2013-
10-09.

Li ZB, Li JW, Zhao N, Yu Y, Zhang AS, Zhai YF, Li LL, 2014.
Determination of the larval instars of Athetis lepigone ( Moschler).
Chinese Journal of Applied Entomology, 51(5) : 1350 —1355. [ 7=
He, ZEps, B, TR, L, &, ZuA, 2014.
TR RS B B R E . N B B, S1(5) 2 1350 -
1355]

Liu YJ, Zhang TT, Bai SX, He KL, Wang ZY, 2014. Changes of cold
hardiness of the overwintering larvae of Athetis lepigone
(Lepidoptera; Noctuidae ) at different overwintering stages. Acta
Entomologica Sinica, 57(3) : 379 -384. [XIELE, kK&, EHH
e, IRk, EIRE, 2014, B WA A B Br = 5 22 1 ik bR 4¢
L AR, R AR, 57(3) : 379 -384]

Liu ZD, Gong PY, Heckel DG, Wei W, Sun JH, Li DM, 2009. Effect
of larval host plants on over-wintering physiological dynamics and
survival of the cotton bollworm, Helicoverpa armigera ( Hiibner )
(Lepidoptera: Noctuidae). J. Insect Physiol., 55: 19.

Lu JQ, Wang ZY, He KL, Liu Y, 2009. The supercooling point of
overwintering larvae of the vyellow peach moth, Dichocrocis
punctiferalis. Plant Protection, 35(2) : 44 —47. [ 4%k, £4&
B, TR, XI55, 2009. B B A Kl BV 4 g0 2
FPIPRYT, 35(2) « 44 -47]

Ma JF, Wang YQ, Li LT, Liu L, Gan YJ, Dong ZP, 2011. Study on
supercooling points and overwintering stage of Athetis lepigone.
Journal of Hebei Agricultural Sciences, 15(9) : 1 =3. [ Dh4k35, £
Foik, AL, XU, HRE, #aE5F, 2011 :Eiﬁﬁﬁﬁ@
AR IE oA B o, el B, 15(9) 1 -3]

Shi J, Wang ZY, Jiang YY, Shan XN, Zhang HJ, Wang J, Ge X,
2011. Preliminary report on investigation of the overwintering sites of
Athetis lepigone. Plant Protection, 37(6) : 138 —140. [ f1i%, £

RE, R, PIER, KIES, T, A, 2011, T REE
WA P AL IR AEHIERYT, 37(6) : 138 ~140]

Wang P, YuY, Men XY, Zhang SC, Zhang AS, Xu YY, Li LL, 2011.
Dynamics of cold-resistant substances in overwintering cocooned and
noncocooned larvae of the peach fruit moth, Carposina niponensis
Walsingham ( Lepidoptera: Carposinidae )
Sinica,, 54(3) ; 279 -285. [Hﬂ% TH, 112470, REEE, K
B, VFKE, ZEEIAT, 2011, ﬁﬁfﬂ%/] 10 RS E IR
a4y HUAR P i € P ) 5 3 25 ”}Tﬂ: BB, 54(3) 0 279 -
285]

Wang P, YuY, Xu YY, Li LL, Zhang AS, Men XY, Zhang SC, Zhou
XH, 2014. Effects of different host plants on the cold-resistant

Acta  Entomologica

substances in overwintering larvae of Carposina sasakii Matsumura



210 B 2] Acta Entomologica Sinica 60 %

(Lepidoptera: Carposinidae). Chinese Journal of Applied Ecology,
25(5): 1513 —1517. [ EMS, TR, VFKE, ZEmA], k2R,
PI24TE, BRI, FRALLT, 2014, 25 SRRk /N0 R A
&y Ha i € @%ﬁ%mﬁy ARSI, 25(5) : 1513 —1517]

Xu H, Lv SL, Li XQ, Jiang JY, Ma JF, Xu YH, 2012. Research on
host fields of generations of Athetis lepigone. Journal of Hebei
Agricultural Sciences, 16(12) : 8 = 11. [f%, Bf=, EFHFE,
FZRUT, DADT, VHMEE, 2012, b TR BRI A ARAF
HE A, bl BlE, 16(12) : 8 -11]

Xu LR, He KL, Wang ZY, 2012. Studies on variation in cold hardiness
in relation to the in wvivo water, lipid, and sugar content of
Conogethes punctiferalis ( Guenée) larvae living on three different
host plant species. Chinese Journal of Applied Entomology, 49(1) :
197 -204. [RWHZE, fafeR, E4RE, 2012, AIFFE EBkiE:
WGRAC Ay BN A A B AL S HTFE MO ST . N B He 2
i, 49(1): 197 -204 ]

Yang YT, Xie BY, Gao ZX, Liu ZD, Li DM, 2003. Effect of host plants
on cold hardiness of overwintering pupae of the cotton bollworm,
Helicoverpa armigera. Entomological Knowledge, 40 (6) . 509 —
512, [Hpdliel, Wi, WOHE, XIAEAR, ZEggi, 2003, 75
TR AR B s 2 I BT € R 0 i m. B LR, 40 (6) .
509 -512]

Zhang HJ, Shi J, Wang ZY, Qin YY, 2012. Preliminary investigation of
the overwintering developmental stage of Athetis lepigone and the
special distribution in overwintering sites. Plant Protection, 38(3) :
146 —150. [KiES1, f1ik, ERE, FHT, 2012, —HEK
BB A H 28 KB 4 37 T 1Y) 23 ] 43 A R A WAl AP PR, 38
(3):146 - 150]

Zhang YJ, 2007. Studies on the Cold Hardiness and Mechanism of
Overwintering Larva of Chilo supperssalis ( Walker). MSc Thesis,
Central China Agricultural University, Wuhan. [ 5§34, 2007. —
AU R 4 &y M it S A LB 7T, BRI AR ARl K 2E L
E2ATS'd

Zheng XL, Quan WL, Cheng W], Lei CL, Wang XP, 2012. Effect of
host plants on cold-hardiness of 3rd instar larvae of the beet
armyworm ,
Entomology, 49(6) ; 1461 —1467. [ FEM, 2 N#l, B,
WHISE, E/NF, 2012, FF ERIYT FHSBK = I 4 BT FE Ty
s R HUAE R, 49(6) ¢ 1461 - 1467 ]

Zvereva EL, 2002. Effects of host plant quality on overwintering success
of the leaf beetle Chrysomela
Chrysomelidae). Eur. J. Entomol., 99 189 —195.

TG BRI

Spodoptera  exigua.  Chinese Journal of Applied

lapponica  ( Coleoptera:



