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Leaf Characteristics of Leguminous Plants and the Biology of
Tobacco Cutworm, Spodoptera litura Fabricius :
I. The Larval Development and Leaf Feeding Amount

Ll

Soon Do Bae

Abstract - This study was conducted to determine the larval development of tobacco cutworm,
Spdodoprera litura Fabricius, reared on leaves of different leguminous plants of 11 varieties or
cultivars, and to measure amount of leaves fed by the larva. Larval duration ranged from 11.5 to 15.7
days depending on different food with the shortest on geomjeongkong-1 and the longest on daek-
wangddangkong. Among 6 larval development stages, the Ist instar stages was the longest (3.2~5.0
days) while the 4th instar was the shortest (1.0~1.5 days). In general, amount of leaves consumed
was increased with larval age, and consumed from 55 to 74% of total food only during the last instar
stage. And female consumed more food than male. While, larval mortality and the sex-ratio seem to
have no relation with the amount of food per species.

Key Words - Tobacco cutworm, Spodoptera litura, Legumes, Leaf characteristics, Larval devel-
opment, Leaf feeding amount
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Table 1. Flowering and matured date of leguminous plants tested

rh

Z 3 3 A Vol. 38, No.3

o =g £ F58 ANA S4E oFohrs] 9
ste] JH87) 2} %71 % 2P (Table 1),

o B,

oyl T R S
=3ckn 7= 98 59
50 w2 DAL A 5o 5ol
27e] wolold 1034 % 3029& ARske} ¥
27 7] (Model 3100, area meter, Japan)Z 0]%—‘3]-04 ==
getedeh AEAE 2478 A1FAA 15908 A ek
Ay 8As D5 o 05
Loem Wolzl ¥78 24aksich W4 @ BAolx
dFEHo A 05cm Ho]A 25 mm?2 (5 mm X5 mm)E
Arrsled 33L& 9] A (Olympus 211624, Japan)afel] A]
l60u 2 2o A - Fdof gl H4 Y "5 =
Abstdvt. B/ #5508 JFA, 28 H "] FA 2
7t 7] 5l ‘HEH qoj2 A - F -3 3583 Tl
A 08 159 747 59 % 153 A3NS 2k}
ook 5 F5Y QRAE 0% 5U 7} 715 <
oz 4 -3 35T FoldlA 27 1094 2
3095 A -r]'s}c% 7] 2} 2] €- (Model satorious 1712, &3]
Al 001 mg~160 g, Germany)-2- o] 8-3}o] o8-
zAstglon, o]gdA 249 e Hx7] (Memmert
ul-40,300°C, 1471, Germany)el] 4o €113 712 A]7]

F A9FE 2453,

Aole AAF
olet

War-e AP F} AGFe
o2 hro] WEER WAkse] A}

3. EHellHAM oY REYUS

AR

Skl &

3 AE
2 AR ALgR s AR 19961 89
18 43 Qs AAA

See(riﬁ o

Variety or cultivar' English name Scientific name Flogzﬁgmg maturation
Saealkong Soybean Glycine max Aug. 4 Oct. 10
Eunhakong Soybean Glycine max Aug. 2 Oct. 9
Bukwangkong Soybean Glycine max Aug. 2 Oct. 9
Duyoukong Soybean Glycine max July 29 Oct. 5
Keunolkong Soybean Glycine max July 27 Sep. 23
Geomjeongkong-1 Soybean Glycine max Aug. 2 Oct. 3
Gangnangkong Kidney bean Phaseolus vulgaris Aug. 2 Sep. 28
Dongbu Cowpea Vigna unguiculata July 30 Sep. 22
Jungweonpat Azuki bean Phaseolus chrysanthos Aug. 16 Oct. 11
Seonhwanogdu Mung bean Phaseolus aureus Aug. 12 Sep. 24
Dackwangddangkong Peanut Archis hypogaea July 30 -2

I All variety or cultivar were sowed on June 26, 1996.

2 The seed maturation date of peanut was not observed for underground growth of the seed pods.
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Table 2. Leaf characteristics of leguminous plants
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Hair length (cm)!

Arptem gl Heirose

cultivar (mm) Front Back Front
Saealkong 62.3+13.0bc*  0.17+£0.04bc 344+69c 102027 4c 1.41+0.11b
Eunhakong 580=x11.7c 0.17£0.05bc 183+£7.1d 37.1 1+ 10.6ef 1.4+0.08b
Bukwangkong 36.0+4.5¢ 0.154+0.04bc 724+162a  1300£24.2b 1.1+0.10d
Duyoukong 37.416.6e 0.274+0.09a 83.3+£24.9a 185.0+39.7a 1240.12¢
Keunolkong 38.8+£8.9¢ 0.15£0.04bc 595k 17.6b 103.0+23.1c 0.9x£0.08¢
Geomjeongkong-1 66.1+10.2b 0.13+£0.04c¢ 25.9+5.5¢cd 539+165e 0.81+0.08e
Gangnangkong 41.0%9.1¢ 0.16 +0.05bc 23.3+5.8cd 739+2.5d 0.5+0.10g
Dongbu 58.9+14.8bc 0.20+0.05b =2 - -
Jungweonpat 490+122d 0.14+0.03¢ 22.6+7.2cd 343411 7ef 1.8+0.08a
Seonhwanogdu 74.1 £ 16.6a 0.17+0.05bc 16.1+6.9d 16.5+6.5fg 0.6+007f
Dackwangddangkong 11 8+ 1.7f 0. 19+0 02bc - - -

Back

1.3+0.11b
1.3+0.07b
1.0+0.10c
10+0.11c
0.740.09d
0.710.08d
03=x0.10f
1440.10a
04+0.0%9

! Observation of leaf hair was Londucted under the mlcroscopu( X 160).
? Hair length was less than 1 mm.

3 Values in each column are mean = standard deviation (SD) of 30 leaves for leaf area and 15 leaves for leaf thickness, number and length of leaf
hair collected on Sep. 5, 1996. The same letter is not significantly different (P=0.01; Duncan’s multiple range test).
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Table 3. Leaf weight and moisture content of leguminous plants

Vol. 38, No.3

Variety or cultivar Fresh weight (g)/leaf Dried weight (g)/leaf Moisture content(%)
Saealkong 0.961+0.24b 0.38+0.11b 60.60+1.78¢g
Eunhakong 097+0.21b 0.30+0.03¢ 69.34+1.96¢
Bukwangkong 0.53+0.07f 0.17£0.03de 67.64+1.73f
Duyoukong 0.55+0.12ef 0.171+0.05de 68.53 +1.3%f
Keunolkong 0.661+0.15def 0.21+0.03d 68.00 1-1.43f
Geomjeongkong-1 0.90+0.11bc 0.28+0.05¢ 69.43+1.35¢
Gangnangkong 0.78+0.14cd 0.16+0.04e 80.09+1.57a
Dongbu 1.65+0.48a 0.354:0.09b 78.83+1.75b
Jungweonpat 0.6910.17de 0.19£0.06de 71.64+1.79d
Seonhwanogdu 1.74+0.23a 044+0.12a 7490+ 1.24c
Daekwangddangkong 0.31+0.05¢ 0.08 £0.02f 75.54%x1.74c

* Values in each column are mean £ SD of 30 leaves collected on Sep. 5, 1996.
The same letter is not significantly different (P=0.01; DMRT).
Table 4. Larval duration of Spodoptera litura reared on leaves of leguminous plants
Variety Instar duration(days)' Accumulative
or : duration
cultivar Ist instar 2nd instar 3rd instar 4th instar Sth instar 6th instar (days)!
Saealkong 390+0.4bcd 14010.5¢ 135£05b 140+05ab 1.95+04bced 2.40+0.5bc 12.30+0.8de
31.7) (114) (11.0) (11.4) (159) (19.5) (100.0)
Eunhakong 4.00+0.5b 1.45+0.5¢ 120+04bc 1.20x04abc 1.65+0.5ef 2.60x+0.5bc 12.10+1.0ef
(33.1) (12.0) 9.9) 9.9 (13.6) (21.5) (100.0)
Bukwangkong 395+04bc  1.65+0.5cde 1.10£03bc 1.20+04abc 1.70+£0.6def 2.60+0.5bc 12.20+0.8de
(324) (13.5) 9.0) 9.8) (13.9) (21.3) (100.0)
Duyoukong 3.60+0.6bcd 1.90+05bc 1.00+00c 1.15£0.5bc 2.00+£0.0bcd 2.60+0.5bc 12.35+0.8de
(29.2) (15.4) (8.1} 9.3) (16.2) (21.1) (100.0)
Keunolkong 355+05cd 2.10+03ab  1.70£0.5a 1.30X+0.5abc 1.55+£0.5f 2.50+£0.6bc 12.70+0.9d
(28.0) (16.5) (13.4) (10.2) (12.2) (19.7) (100.0)
Geomjeongkong-1  3.50+0.7de 1.80+04bcd 1.25+04bc 1.10+0.3bc 1.45+0.5f 240£0.5bc 11.50+1.0g
(304) 15.7) (10.9) (9.6) (12.6) (20.9) (100.0)
Gangnangkong 3.15+0.5¢ 225+04a 1.70£0.5a 140+07ab 190+03cde 3.05+0.7a 13.50+0.9¢
(23.3) 16.7) (12.6) (10.4) 14.1) (22.6) (100.0)
Dongbu 400+06b  2.10x03ab 1.65+05a 1.15x04bc 2.10x04bc 340+0.5a 1440+0.5b
(27.8) (14.6) (11.5) 8.0) (14.6) (23.6) (100.0)
Jungweonpat 380+04bcd 1.551+05de 1.00X+00c 1.004+0.0c 195+0.2cde 2.30+0.5¢c 11.60+0.7fg
(32.8) (134 (8.6) (8.6) (16.8) (19.8) (100.0)
Seonhwanogdu 380+0.4bcd 1.80+0.5bcd 1.35+05b 1.15%+04bc 2.30£0.5ab 340+0.7a 13.90+0.7bc
(27.3) (13.0) 6.7 8.3) (16.6) (24.5) (100.0)
Dackwangddangkong 5.00 £ 1.0a 2.10+0.7ab 190+06a 150+06a 245+0.6a 270+0.5b 1565£1.0a
(32.0) (13.4) (12.1) 9.6) (15.7) (17.3) (100.0)

! Values in each column are mean+ SD of 20 larvae and means followed by the same letter are not significantly different (P=0.05; DMRT).
2 The values in the parenthesis are ratio of developmental instar duration of S. litura.
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Table 5. Area of leaf fed by S. litura larva on leaves of leguminous plants

Variety Leaf area (mm?)/larva! Total leaf
or area (mm?)/
cultivar Ist instar 2nd instar 3rd instar 4th instar 5th instar 6th instar larva!
Saealkong 91422fg  190+119cd 319+183cdef 705+416bc 1865+801bc 6147+2398de 931712630
(0.98)? (2.04) (3.42) (7.57) (20.02) (65.98) (100.0)
Eunhakong 147+38ab 171+106cd 386+276bcde 790+705bc 20504 1046bc 79091+2917c  11452+3010¢
(1.28) (1.49) (3.37) (6.90) (17.90) (69.06) (100.0)
Bukwangkong 135+34bcd 187+8%d 246+ 108ef 645+348bc 20171+986bc 7828 +2493c 11057 +3096¢cd
(1.22) (1.69) (2.23) (5.83) (18.24) (70.80) (100.0)
Duyoukong 113+ 36def 2351+93bc  237+73f 555+327¢  2220%754bc 9317Xx3167b 12677+3616¢C
(0.89) (1.85) (1.87) (4.38) (17.51) (73.50) (100.0)
Keunolkong 94+29fg 312x117a 648+304a 917+346b 1714%£975¢c 7356+ 1856cd 11041 £1901cd
(0.85) (2.83) (5.87) (831 (15.52) (66.62) (100.0)
Geomjeong- 166+49a  331+130a 494%311b 1270+649a  24324+1040b 9807 +£2026b 14500+2117b
kong-1 (1.15) (2.28) 340 (8.76) (16.77) (67.64) (100.0)
Gangnangkong 85+32g  330+80a 447+ 172bc 897+306b 1592+726c  559211345¢ 8944+ 1541e
(0.95) (3.69) (5.00) (10.03) (17.80) (62.52) (100.0)
Dongbu 118 +36¢cde 296+89ab 4251+ 153bed  5564+230c 724+280d  2571x£1001f 4689+ 1025
(2.52) (6.31) (9.06) (11.86) (15.44) (54.83) (100.0)
Jungweonpat  143+38abc 301 +173ab 433 +86bcd 763+482bc 3616+ 1215a 72021 1976¢cd 12457 +2746¢
(1.15) (242) (3.48) (6.13) (29.03) (57.82) (100.0)
Seonhwanogdu 118 +23cde 286+73ab  451+261bc 764 +411bc 3319%812a 11510£2069a 16447 12460a
(0.72) (1.74) (2.74) (4.65) (20.18) (69.98) (100.0)
Daekwangddang- 78 £55g  142+57d 294+ 156def  501+225¢ 1816+£595¢ 6864 1+2145cde 9696+ 1721de
kong (0.81) (1 47) (3.03) 5.17) (18.73) (70.79) (100.0)

! Values in each column are mean + SD of 20 larvae and means followed by the same letter are not significantly different(P=0.05; DMRT).

2 Values in the parenthesis are ratio of leaf feeding area by §. litura.
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Table 6. Dried leaf weight fed by S. litura larva on leaves of leguminous plants
Variety Dried leaf weight (mg)/larva! - Total dried
or - leaf weight
cultivar Ist instar 2nd instar 3rd instar 4th instar 5th instar 6th instar (mg)/larva'
Saealkong 055+0.13c  1.16X£0.73bed 195x1.12bcd 430+2.54abc 11.38+4.88bc 37.49+14.63¢c 56.83416.04bc
097y (2.04) (343) (7.57) (20.03) (65.97) (100.0)
Eunhakong 0.76+0.19a 0.884+0.55d 2.00+143bcd 4.09+£3.65abcd 1061+541c  4091+1509bc 59.24415.57bc
(1.28) (1.49) (3.38) 6.90) (17.91) (69.06) (100.0)
Bukwangkong 0.64+0.16abc 0.88+042d 1.11+0.49¢ 305+1.64cd  952+4.66c 3696+11.77¢ 52.21+14.62cd
(1.23) (1.69) (2.13) (5.84) (18.23) (70.79) (100.0)
Duyoukong 0.51+0.16¢c 1.07x+043bcd 1.08+0.33¢ 252+149d  10094+343c 42.32+14.42bc 57.62+16.48bc
(0.89) (1.86) (1.87) 4.37) (17.51) (73.45) (100.0)
Keunolkong 051+0.16c 1.69+0.64a 351+1.64a 496+187ab  926£529¢ 38.81+9.10bc 59.76+10.29bc
(0.85) (2.83) (5.87) (8.30) (15.50) (64.94) (100.0)
Geomjeong- 0.71£0.21ab 140£0.55bc 2.09%1.32bcd 5384+2.75a 10.30£4.40c 41.54+8.58bc 6142+8.97b
kong-1 (1.16) (2.28) (3.40) (8.76) (16.77) (67.63) (100.0)
Gangnangkong  033+0.12d 1.293031bc 1.75£0.67cde 3.50+1.19bcd 621+2.83d 21.82+5.25de 34.90+6.02¢
(0.95) (3.70) $on (10.03) (17.79) (62.52) (100.0)
Dongbu 0.70+022ab 1.764+052a 253+£0091bc 330*1.36cd 430x1.67¢c 1528+595 27.87+6.0%
(2.51) (6.32) (9.08) (11.84) (1543) (54.83) (100.0)
Jungweonpat 0.611+027bc 1.17+0.67bcd 1.68+0.33de 296+1.87cd 14.02+4.71b 2792+766d 48.30+10.65d
(1.26) (242) (348) (6.13) (29.03) (57.81) (100.0)
Seonhwanogdu  0.70+£0.14ab 1.70£043a  2.68+1.55b 454+244abc 19.71+£4.82a 69.12+£1198a 97.61+14.58a
0.72) - (1.74) (2.75) (4.65) (20.19) (70.81) (100.0)
Daekwangddang- 0.53+0.37c 0.97+0.39%d 194+1.12bcd 3.38+1.48cd 1222+427bc 46.54+14.54b 65.73+11.67b
kong (0.81) (1.48) (295) (5.14) (18.59) (70.81) (100.0)

! Values in each column are mean + SD of 20 larvae and means followed by the same letter are not significantly different (P=0.05; DMRT).
2'The values in the parenthesis are ratio of total dried leaf weight fed by S. litura on different leaves of legumes.
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Table 7. Total leaf area and dried leaf weight fed by S. litura larva and larval mortality of S. lirura on leaves of leguminous
plants

Va(r)irety Total leaf area(mm?)/larva Total dried leaf Welght (mg)' Riﬁﬁ,\]e Lar'val .

cultivar Female Male Female Male F/M? mortality(%)
Saealkong 1 1 029 + 1962( 10)e,f4 7604 + 20%0( lO)c 673+120bc 46441 2 Ad 1.45 12.5(7)
Eunhakong 12745+£2199(14)de = 8436+2435(6)¢ 659+114bc 436=%126de 1.51 15.0(8)
Bukwangkong 13453 4+2047(10)cd 8661 £1871(10)e 63.5+9.7cd 409+ 8.8de 1.55 5.0(2)
Duyoukong 15277 +3895(9)bc 105494+ 1199(11)ed  694+177bc 47945 5¢d 1.45 10.0(4)
Keunolkong 10865 £ 1772(12)ef 113054+ 2051(8)c 58.8+9.6¢cd 61.2+11.1b 096 22.5(9)
Geomjeongkong 1 16495 + 1426(7)ab 13426 £1582(13)b 69.9 +6.0bc 56.9+6.7bc 1.23 0.0(0)
Gangnangkong 9029 & 1826(14)f 8745 £295(6)de 352+7.1e 34141 2ef 1.03 12.5(5)
Dongbu 4523 +980(12)g 4939+ 1042(8)f 26.9+5.8¢ 294+6.2f 0.92 2.5(1)
Jungweonpat 14032 £1967(10)cd 10883 £2501(10)¢ 544+7.6d 422+97de 1.29 0.0(0)
Seonhwanogdu 17729 £2603(10)a 15165+ 1429(10)a 1053+ 15.52a 90.1 +8.5a 1.17 5.0(2)
Daekwangddangkong 11050+ 1043(7)ef 8966 =+ 1566( 1 ?)de 749+7.1b 60.8+ 10 6b 1 23 2 S

" Total dried leaf weight —total leaf area fed by ]arva/leaf area at September 5 X drled leaf weight

> F/M=total leaf area fed by female larva/total leaf area fed by male larva

* The values in the parenthesis are number of insects died among 40 insects observed for each feeding plant.
* Means followed by the same letter are not significantly different (P =0.05; DMRT).

Table 8. Correlation coefficients between leaf Characterlstlcs of legumlnous plantb and larval development of S. litura

———— —— . S —

e Plant varlable

iy Leaf thickness Leaf hair Leaf moisture Total leaf area
Insect vanable \\\ (mm) (no.) (%) fed by larva
2nd instar leat feedmg area —() l 14 -0.303 0.346 -0.042
4th instar leaf feeding area —0.565%*2 -0.225 —0.240 0.351
6th instar leaf feeding area —0.046 =0.010 —0.235 0.790%*
Larval duration 0.306 —0.509*! 0.641%* —-0.401

Sex ratio -3 - -~ 0. 885**

' Significant at 9ﬁ% (P 0. 05) level.
* Significant at 9% (P=0.01) level.
* No relationship.
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