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Effects of Tempearture and Food Source on Pupal Development,
Adult Longevity and Oviposition of the Tobacco Cutworm,
Spodoptera litura Fabricius

LT T
Soon Do Bae and Kyeong Bae Park

Abstract - This study was conducted to determine the effect of temperatures, 24°C, 28°C and 32°C,
and food sources on pupal development, adult longevity and oviposition of tobacco cutworm, Spodoptera
litura Fabricius. Percent pupation of S. /itura was became higher at higher temperature from 23% to 88%.
And its percent pupation was highest on soybean leaf (SL), followed by perilla leaf (PL), sweet potato leaf
(SPL) and artificial diet (AD). Pupal weight ranged from 0.28g on SPL to 0.40 g on PL and was tended to
heavier with decreasing temperature. The mean pupal duration was 14, 10 and 7 days at 24°C, 28°C and
32°C, respectively. Percent emergence was in range of 21% to §9% with higher percent emergence as the
temperature increased and both 28°C and 24°C was highest on SL, followed by PL, SPL and AD, but at
24°C the order was SPL, PL, SL and then AD. Preoviposition duration was 3.2 days at 24°C, 2.8 days at
28°C and 2.5 days at 32°C. Adult longevity became shorter as the temperature increased from 6.4 to 3.9
days. Male longevity was longer than that of female. Adults lived longest when they were reared on PL,
followed by SL, SPL and AD. Total number of eggs laid per female varied from 803 to 1,441 regardless
of the treatments, but those were significantly more on natural foods than on AD. Number of eggs per egg
mass was 97.4 at 24°C, 155.8 at 28°C and 104.7 at 32°C. Number of egg mass was 12.0, 6.7 and 11.3 at
24°C, 28°C and 32°C, respectively.

Key Words - Tobacco cutworm, Spodoptera litura, Percent pupation, Pupal duration, Pupal weight,
Adult emergence, Adult longevity, Oviposition
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2 geliel daAy g ALdsel 2
Helg Fx 9le A el Spodoprera litura
Fabricius)2 }¥]) 2 (Lepidoptera) ¥}ul} (Noctuidae)
o] 43} (Mochida and Okada, 1974), oj3-2-2] 3o
A 2HEg A3ty FsE F=(Minamikawa, 1937,
Nasr et al., 1960) =] A 3l %]} (Huse, 1969; Tagu-
chi, 1961).

2 fEuRtlA o} A&E e s} ¥
AR khAIRE, X Afefo) A o] oI, ofn}
= F3 SoA vlEsle Aoz BedA, upigL 7]
Az 1A Ao e Aoz AAAR. F,
WA RS GXA s F e o) ik WA el
7d3le] BT o] A&HH S| FA =Y
(Rao et al., 1989), =3t WA 7|2 723} g I 2
A& wf$ Fe ZAHL Yehlo] B 77HEt
O dAxy kb o g Zr)bslA 5w (Okamoto and
Okada, 1968) 32 AAH EAF9| 3l ofAl
3 o]-$ =2 YAl o2 (Kim and Sihn, 1987) ¥}kA] 7}
ol AuztEe] Z I E YA A4

Tl A e e P19 7L el w2 v A
% (polyphagous insect) o] A=t 7]5of] ate} F-2] it
$-(Balasubramanian et al., 1984), §-3-8-(Bae et al.,
1997; Singh and Hoi, 1972; Shin ef al., 1987), -2-3}-8-
(Ahuja and Noor, 1991; Balasubramanian et al., 1984;
Bhalani, 1989; Singh and Hoi, 1972), &4 % A=t
<> (Balasubramanian et al., 1984; Bhalani, 1989; Shin et
al., 1987) 5ol =}ol7} 9= Ao=w B e qle uf
g B A7 s SRR ExAelA gl
A E Qe T B 2ok 43 JdFAkRTH
Sl AN v S, AJF5 9 ARREe)] || A
t AEH BAS dolrn iz SyHYH.
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J1FFEH ¥ sEKZA

E A7 AME 7FE TAED), SEAN (R
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JFA R E ol &gt ARV F FFS A ¢
27 64 FEHE o 159U Aoz 63l ZHA
g} 23l Fisopatz 2 AulH A& AT

gl AM ek 382 oF38k2-7] (VS-3D mo-
del, Vision Scientific Co.)3 o]4-3}«, 24°C, 28°C ¥
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gom, 822 WAdrlg 2] 148 FAS AxAL

(Satorious 1712 model, &% &4 0.01 mg~160 g, Ger-

many)2 A8, 8717 Q™ S Eal

2ol 22 ol=HAR(A]E 24cm, Ho] 15cm)o]

A A (vermiculite) g ¢F 3cm FAZ ZHE 7 9o =

HH o5& 7t dEHA| &5 Y1 AFoz $

st 717 ZAFSIRT

HBUS (MESY, ABHY| L MY

A7e] 71782 AR el Al A3e
W AR A7) fleted GRle] AR B %
qR B2 ofTYYA(AF 24em, Fol 15em)E o]
g5i5ieh. AA71F Yol A vhar AE D)9
g 2718 BHwez AT Fehad WUE|
%) 2P WY Az Aoz TEHow,
AFAEL A AF4T 2AHE A5 GX|e
°F 10%9] B2E HA) A& TFAAL AFS of2
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L% W FFzF o] e AA w457, 47
Zh A7), e @ Akl B[R E9E s
)7} $]3}e] SAS (statistical analysis system, 1985) &
AZ2 YL o)fsled AA}E BAHEA (analysis of
variance: ANOVA) 3}l c}. =3k zhzhe] xzle] )3t
PAZE v nE fste] Agadr) ol 249 93
o] LSD (least significant difference) Z}-& 3 A|3}e] ).

daz A u¥

4Z79 7135 A =AM 7t ARSd
Sl AA e ke &31-8, 894 Y §7]7H-E Table
17} 2o} 2382 24°Coll A 23~38%, 28°CoNA] 42~
70% B 32°Coll A 40~-88% % 57} H&42 2318
o] ¥obAx= 3ol et kA7t Kumar et al. (1992)2
sntelr]| & Ale]7153 2 20°C, 25°C ¥ 30°CollA] £-3}
€2 783%,91% 2 70.6%2. 25°ColA 7} =20}
I 3t B o] A} zpolrt lEH, ol H
Z71%<E Aelgt 71539 g (& 2 =AD)9)
UAE Ho] Q& Aoz oJAA

3tH, 7158 43182 (Table 1) =] A glo} <l
FAE, U, Y " FHY MR Bold #
Z719] A o)7|Fo) wel 43182 FolE epH

Singh and Hoi (1972)% °}F=7}2] (Ricinus communis
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Linne), %F (Arachis hypogea Linne), Choysam (Bras-
sica rupa Linne), Xv}% (Lycopersicon esculentum
Linne), 334 7] (Vigna sesquipedalis Linne) 3! <lv]<l-8-
422~ (Zea mays var. Metro Linne)ol| A] £-3}1-8-2 o}57}
29} WM 42t 76%<}t T4% 2 F9kil, ErtEst
Choysamol| Al Z+z} 31%%} 32%= Fefvba shsivh.
Balasubramanian 5 (1984)2 26~31°CollA o}F7}2],
sob, 1o}, o zieh B3} sulels), Aol Abel o
A28 A Fsled L3482 o F7tEelA 93% 2 7HA
T, sulebrleM 12%= M ket s
], Bhalani (1989)= 25~30°C9] o}F7lal, &3}, W&,
A E}4=4=, ol t) ¢l &-524= (maize), § 4] 7] (cowpea) @ 1

1% (green gram) A FA] o}F7t2]e A 94% = 713
2ok, elt] el &2 (maize)ol| Al 49% 2 713 Wk}
3 stolch webd sl gehge A7)
sheh ALgRH TA7FY FRF Do 7T mE §
shae) wfole A4 oA DI ol ol
Phelg AT Aol ofFrielol S8ge] F1a
A vhebddeh ol ol $3715 Aol 7]
Fo) dopel (4% 9 24) £ LAY Adel 9l
& oz F&3n0.

Gl A u|ubabe] S5 A (Table 1)3= 24°C 74 Yol
A 040, T, 7Y 2 AFALESA 77 033
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g o|gler, 28°C 7ol 0.36g, FAF} L vl
oA 0.32g 28]t elFALESA 0.31 g0l 32°C
S LA 0.32g, FTUH AFALRCNA 030g, 18]
aFuldelA 028 gelglch wetA] 2xd 857
L2} &5 —H} 7P A& 75"?"]‘}19-“4,
ZIFHzE BRE Aold AdM T Tutd
AFAt B A A Bt °—‘r’7* AT, o) E 37]"7} 4
Aol A3 zol= WAt AT Fulf A M w) bt
FAE &5 W 7S] 93 &3 9 oYz, &
9 73] Asatgel o avts A
2-32A]l s} Singh and Hoi (1972)% o}57}e]
Al 0374goz 7R FAHY AL, ddulddSpae A
0.123ge.= 7} 71 Yt 3}9.ev, Balasubra-
manian et al. (1984)2 26~31°CoA] o}F7}e]el A
0345g02 71A BASon, ¢ FetelA] 026302
744 7 sl s sl 22, Shin 5 (1987)2 723
21~24.6°C2] AWel|A AA] ofF7iE]or] 0434 gz
1A FAY D, S A 0319g=2 7H vk
slo] 2 A7 24°C B Y 040g3E o] & B
o 72]7 Bhalani (1989)% 25~30°Cel|r] =3l o}
F7te]l Al 0.191go 2 7H FASYH spdom,
el v od 4= (maize)ol| A 0.0862go = 7}AF 7h$
S seith oleld Az et SRAL Hol7|F

W, N rlr H
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Table 1. Percent pupation, pupal weight and duration of Spodoptera litura at different temperatures and food sources

Temp. (°C) Food source Pupation (%) Pupal weight (g)° Pupal duration (days)
24 Soybean leaf 38.33(60)" 0.334+0.02(35)° 13.774+0.52 (20)°
Perilla leaf 33.33(60) 0.40+0.02(35) 13.83+0.50(24)
Sweet potato leaf 30.00(60) 0.33+0.03(35) 13.734+0.64 (26)
Artificial diet 23.33(60) 0.33+£0.02(35) 13.87+£0.64(15)
28 Soybean leaf 70.00 (40) 0.32+0.03(35) 9.52+0.61(33)
Perilla leaf 62.50 (40) 0.36+0.03(35) 9.67+0.65(30)
Sweet potato leaf 47.50(40) 0.324+0.03(35) 9.91+0.81(32)
Artificial diet 42.00(50) 0.31£0.02(35) 10.00£0.85(25)
32 Soybean leaf 87.50 (40) 0.30+£0.03(35) 7.00£095(31)
Perilla leaf 80.00 (40) 0.32+0.02(32) 7.23+0.85(26)
Sweet potato leaf 57.50(40) 0.28+0.02 (35) 7.434+0.94 (30)
Artificial diet 40.00(50) 0.30+0.02(35) 7.5440.96 (24)
F value Temp. 165.80%+° 1769.51 ="
Food 101.765%% 3.30%
Temp. X Food 13.05%x 0.71NS®
LSD* Temp. 0.0051 0.2055
Food 0.0059 0.237

« Pupal weight were weighed at 1 day after pupation.

b The values in the parenthesis are number of pupa observed.
¢ Significant at 99%(P=0.01) level.
4 Significant at 95%(P=0.05) level.

¢ Non significant.

" The values of LSD (least significant difference) at 95% (P=0.05) level.
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o me Aol7h glom, Az olF7tel g Aol A
o $557} 71 FALH, o olFAteel 3ok

el (R 2 249 B-e] g e F3EY,
FTUE 7]FAEo A AFAfulet Adeldt £FA9] B
e 4371508 ASEE 9 Lxo) 9T W
o] A& Aoz AAzH.

£7)7k2 24°C, 28°C @ 32°CellA] z}z} <F 144, 10
9 P 79z 2w w4717k Aol7h Fsid
orh 7)ol mE Aol Lxbe] @ASA shakeh.

$710E AFARS AR A1) 2R W B
27 £ Aolz st AL B7)7F ol 9A
ul A= o}F7le] (Balasubramanian et al., 1984;
Bhalani, 1989; Ahuja and Noor, 1991) 2! % (Shin et al.,
1987)o) x4 &7]7ke] 7}A Zsrow, 7}=] (Balasubra-
manian et al., 1984), E7) (Shin er al., 1987), &3}
(Bhalani, 1989) % slender pigweed (Ahuja and Noor,
1991l 7hd 29 sk 3, =3t 718 A
2] 8.7)7be] Bl 81t} (Shin et al., 1987; Kumar
et al., 1992).

o= 9 A7 AN $3he, A
o) AR R AFe] S Table 28} 2ok
8 24°CoAA ¢F 21~37%, 28°Coll A oF 37~79
agla 32°ColA ¢F 38~89%2 L%7} &5
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F &% 3 A Vol. 38, No. 1
o}x &= Z3¥o|ek. 8y} Kim and Shin (1987)2
20~30°Coll 4] 90~100%, 124l 35°ColA] 40%et &}
o B A7 A de 27l 555 38
o] olx]= AZFolgiutm st ow, Kumar ef al.
(1992)2 #ulalr| 5 Alo)7]|F= 20°C, 25°C % 30°C
oA A2t 40.4%, 72.5% L 58.5%% B} 20°Ce)
25°Ce] 3-8 B A9 24°Ce} 28°Ce $-3t&3
Hag AFE Bgor) 30°CANA $BEL B A7
o) 32°Cohe Wl 3ol Al RolA: Hpelt
T STk 7|3 93HES 24°Col Al BALE, T,
7)Y W m7elRe) M2 Fe Aeolslort 28
"Cs} 32°Col A SIS ABALR, 2O, S Y
2 FYde #M2 A eRdoh (Table 2). Folf A A
o) $sgo] B3 F|EY wue Fas) uwd
A2 otFrtRlell A $-3Eo] M} Ftom (Singh
and Hoi, 1972; Balasubramanian et al., 1984; Bhalani,
1989; Ahuja and Noor, 1991), choysam (Singh and Hoi,
1972), sllv}2}>] (Balasubramanian et al., 1984), ¢l <l
<-4~ (Bhalani, 1989), green gram (Ahuja and Noor,
1916l A4 $8hgo] 714 Rk sed AFgR 7F
o) Fol wlzl $3&2) 2ol7b At

7 2] AP 7|72 24°Cell A 3.15~3.259, 28
‘CollA] 2.8~2.85Y 18|31 32°CollA] 24-~254=2 &

Table 2. Adult emergence, longevity and preoviposition of §. litura at different temperatures and food sources

T No. of Adult Preoviposition® Adult longevity (Mean +SD)*
emp. Food -
“C) Source pupa emergence duration
used (%) (days) Female (days) Male (days)
24 Soybean leaf 70 31.43 3.15£0.36 5.95+1.88 6.20+2.16
Perilla leaf 70 34.29 3.15£0.36 6.00+1.87 6.35+1.91
Sweet potato leaf 70 37.14 3.20£040 5.75+1.76 6.20%+1.97
Artificial diet® 70 2143 3.25+043 5.70x1.62 6.05+1.94
28 Soybean leaf 42 78.57 2.80£0.40 5.10+1.84 5.60%£1.88
Perilla leaf 41 73.17 2.80+0.40 5.20+£1.97 5.80x2.14
Sweet potato leaf 60 53.33 2.80+0.40 5.00+1.70 545+1.77
Artificial diet® 68 36.77 2.85x0.36 490+145 5.20+1.69
32 Soybean leaf 35 88.57 240x£049 4.15+1.28 5.00+1.52
Perilla leaf 32 81.25 245+£0.50 4.25+1.48 525+1.87
Sweet potato leaf 47 63.83 2.501+0.50 390+1.38 4.60+1.66
Artificial diet® 64 37.50 2.50+0.50 3.85%1.15 4401124
F value Temp. 54.56%x%° 23.5Gsx" 10,95
Food 0.43NS* 0.52NS* 1.O6NS*
Temp. X Food 0.06NS 0.0INS 0.1INS
LSD* Temp. 0.14 0.52 0.58

2 A total of 20 insects were observed for adult longevity and preoviposition of S. litura.
> 10% honeyed water were used for adult longevity of S. litura in artificial diet.

¢ Significant at 99% (P=0.01) level.
4 Non significant.

¢ The values of LSD (least significant difference) at 95% (P=0.05) level.
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57} pobuss ARkl FobH ort, 715l Tt
2 go)8l xto]: 9l¢c} (Table 2). Shin er al. (1987)2
&4 (21~24.6°C) 7714 M2 98 7|52 HA A
sen) AA7)e B TPk 139, o}
L Fe 159, aEla AlY P AR 18
<J ojg}ar 3} 2., Balasubramanian ef al. (1984)-2 26
~31°Cel A o}F7te], Erbe, w7l @ =A%), 53, 6
ulebz), A A 9 7HA M A2 3.04, 4.2, 3.5
4, 3.74,3.5¢,3.89,3.2° U 42¢o]g} sl Ao
7)1 5ol whe A7) 7E) fel & MmEtd
AT ~AYE 2HL 24°CAN 27 57-60
o " 6.1-6490]9en, 28°Coll A 27k 49~529
3l 52~58YU0|gl 1, 32°Coll A 27} 3.8~43Y B 44~
53T Mok 4FS) R Lxr) wears
golRem, 479 $uo] Aret ok AT, 7|
FHzE BAYE AolT 429 7o) AR 2%
2, ool T nTulY R ATk eAfed
$olat= ¢lolc}. Shin er al. (1987)2 7H&H (21~24.6
°C) T7HA Mz o2 7152 HAAS e, AES
g2 gL 9.8U~11.74 2 olF7te], Tl 713
Aokom, FolA Zb A, £712 13.89U~15.8Y

~N
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2 AR 9 BN 71 BRkes], mRajelA
713 ZAglek . 39l Kumar e al.(1992)2 20°C, 25
3 30°Ce] skl ARREd oz 47
S8 747 21993} 25.7,9.84 7 11.69 18
7.5} 8292 4AH #7198 sl A
stodct.

duf A el o] Ao mleld = AheE 24°C
ol A 852~1,4417) o]¢j o, 28°Coll A 803~1,1127] o]
Sz, 32°Cel| A 882~1,4357 ). vlelgd dH g G
= 24°Co| A 86~1187] o]g] o™, 28°CollA] 120~1867)
o]% 1L, 32°Cell A 82~1617h o] St vl o)) 4=
E 24°ColA] 10~1270, 28°Ce| #] 77Y, 32°Celj A} 9.0~
12.67) o] ¢l =} (Table 3).

Balasubramanian et al. (1984)& 26~31°CellA4] o}F
7te], BvtE, 37ut, @ =e), B3, sulels), A5t
2) 9 7hAg Alolak 9ol bRt 742} 567, 425,
478, 427, 389, 347, 446 ¥ 3287) g3 sl B A ¢
o] AHEc #AF] P& A4S B9 o) Bhalani
(1989)% 25~30°Cel|A o}F7te], B3}, B, Algdas,
v 1§44 (maize), F# 7] (cowpea) ¥ 213
(green gram)ol| 4] Algb= zhzb 1,801, 1,456, 1,798,

a

[T/

Table 3. Number of the eggs, eggs in egg mass and egg mass oviposited by S. lirura at different temperatures and food

sources
Temp. Food Total no. of No. of eggs/ No. of egg masses
o) source eggs/female® egg mass/female’ laid/female”
24 Soybean leaf 1440.8 £667.6 118.204+29.39 11.8+3.25
Perilla leaf 1090.4 +208.9 83.61+17.31 14.1+3.48
Sweet potato leaf 1279.24+£453.9 102.23 +18.57 12.34+2.76
Artificial diet® 851.8+176.4 85.49+10.82 99+1.14
28 Soybean leaf 934.8+160.9 150.03 +58.67 6.841.78
Perilla leaf 1111.8+278.5 185.57+72.42 6.4+1.36
Sweet potato leaf 1076.91+185.2 167.75+34.98 6.7+1.74
Artificial diet® 802.9+178.3 119.73+£33.47 69+1.22
32 Soybean leaf 1434.7+£324.6 160.95+29.59 9.0+1.55
Perilla leaf 1021.6 £268.2 82.32+£24.88 12.6+0.92
Sweet potato leaf 1123.5£205.1 102.00+25.77 11.3£1.49
Attificial diet” 882.1+107.1 73.52+11.48 12.1+1.04
F value Temp. 3.49+¢ 29.21#x" 90.53%x"
Food 9.36%x" 9.30sx 3.40x¢
Temp. X Food 2.00NS* 4,745 4.594x
LSDf Temp. 143.25 16.49 0.82
Food 165.42 19.04 0.95

* All values are mean £ SD of a total 10 pairs (female and male) of adult were used for each treatment.

® 10% honeyed water and pulp paper were used for oviposition of S. litura ir artificial diet.

¢ Significant at 95% (P=0.05) level.
4 Significant at 99% (P=0.01) level.
* Non significant.

f The values of LSD (least significant difference) at 95% (P=0.05) level.
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802, 832, 1,008 2 9927 =} sle] B 79 Asje}
8] <=8t 7#gkolgl o™, Shin er al. (1987)2 7}&3H (21~
24.6°Cyell o}F7te], A, B+, F, 70}, AFehE$-
9 SAolA AR A4 1,990, 1,893, 2,064,
1,796, 1,957, 1,429 2 1473712 & 979 ZAgxc
7t A AP, E BT o) R% Tl AM| v
AlrpE 25 gl Ao]7|Fef ule} Gk Higrom,
=3 F3719 AU E 5o oMz AR 3}
o7} 9)tt32 3¢ o} (Kim and Shin, 1987).

e A e A s Fel At 2= 3l 7)F
273} gl AMelbate) e o) miAE Q9
< & ez vepdAT A4S ARl vAE 4
of #Aste] T AEE We7ldl 82 £ Ao

2 AR, o2& o4k ALEE BAZ 7} A
& Aol 71QFE Aoz BUPow Yoz oYy
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