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Analysis of the Isozyme Loci of the Beet Armyworm,
Spodoptera exigua (Hiibner)

HEZ - dEH
Yonggyun Kim and Kyungseong Kim

Abstract - Number of loci, allele frequencies, and subunit structures of 17 kinds of isozymes were
analyzed in a laboratory strain of the beet armyworm, Spodoptera exigua (Hiibner) to get genetic
markers. These isozymes had 30 loci with 21 polymorphic (70.0% polymorphism); effective number
of alleles per locus, average heterozygosity (H.), and inbreeding coefficient (F) were 2.52, 32.8%,

and 21.0%, respectively.
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Table 1. Enzyme loci of S. exigua
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Loci Larva (L) # Genome Subunit
Enzymes EC# Symbol Adult (A) structure
aconitase 4.2.1.3 ACO L 24 monomer p2
acid phosphatase 3132 ACP1 L 110 dimer P
ACP2 L 56 dimer P
ACP4 A 112 monomer M
alcohol dehydrogenase 1.1.1.1 ADHI1 A 45 monomer P
ADH2 L 45 -1 M
aldolase 4.1.2.13 ALD L 24 monomer P
amylase 3.2.1.- AMY1 A, L 84 - M
AMY?2 AL 31 monomer P
aldehyde oxidase 1.2.3.1 AOX1 L 46 monomer P
AOX2 L 109 monomer P
AOX3 A 112 - P
diaphorase 1.6.2.2 DIA1 AL 212 — M
DIA2 AL 212 monomer P
esterase 3.1.1.1 ESTIII A 28 dimer P
ESTIII2 A 28 dimer P
fructose-1,6-bisphosphatase 3.1.3.11 FBP1 A 28 tetramer P
FBP2 A 28 - M
glucose-6-phosphate .
dehydrogenase 1.1.1.49 G6PDH AL 163 dimer p
hexokinase 2.7.1.1 HK1 AL 280 monomer M
HK2 AL 252 monomer M
isocitrate dehydrogenase 1.1.1.42 IDH A 56 -~ M
octanol dehydrogenase 1.1.1.73 ODH AL 28 dimer P
6-phosphogluconate
dehydrogenase 1.1.1.44 6-PGD A 28 dimer P
phosphoglucoisomerase 5.1.39 PGI1 L 71 monomer M
PGI2 A 112 monomer P
phosphoglucomutase 2.75.1 PGM AM 138 monomer P
shikimate dehydrogenase 1.1.1.25 SKDHI1 A 28 monomer P
SKDH2 A 27 monomer P
SKDH3 A 28 monomer P

! undecided because of complete monomorphism or too high complexity.
2 ‘P’ and ‘M’ represent polymorphism and monomorphism, respectively.
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Table 2. Genetic statistics of S. exigua
Locus  # Genome # Allele n.! H,2 HJ3 F

ACO 24 3 2.72 0.500 0.633 0.210
ACPI 110 2 1.92 0.755 0.478 —0.579
ACP2 56 2 1.79 0.625 0.442 -0414
ACP4 112 2 1.04 0.018 0.035 -
ADH!1 45 3 1.46 0.244 0.317 0.230
ADH2 45 1 1.00 0.000 0.000 -
ALD 24 3 290 0.208 0.655 0.682
AMY] 84 | 1.00 0.000 0.000 -
AMY2 31 2 1.99 0.742 0.498 —0.490
AOXI 46 2 1.49 0.196 0328 0.402
AOX2 109 3 222 0257 0.549 0.532
DIA1 212 1 1.00 0.000 0.000 -
DIA2 (L) 100 6 290 0.500 0.655 0.237
DIA2 (A) 112 6 2.50 0.250 0.595 0.580
ESTIIII 28 3 1.62 0.179 0.383 0.533
ESTII2 28 3 2.56 0321 0.610 0474
FBPI 28 2 1.88 0.607 0.404 —0.502
FBP2 28 1 1.00 0.000 0.000 -
G6PDH (L) 51 2 1.78 0.569 0.438 —0.299
GO6PDH (A) 112 2 1.08 0.063 0.077 0.182
HK1 (L) 140 3 1.05 0.021 0.049 -
HK1 (A) 112 3 1.10 0.098 0.094 -
HK2 (L) 140 2 1.05 0.050 0.049 -
HK2 (A) 112 2 1.06 0.018 0.053 -
IDH 56 1 1.00 0.000 0.000 -
ODH 28 2 1.77 0.143 0.436 0.672
6—PDH 28 4 3.33 0.679 0.699 0.029
PGII 71 2 1.09 0.056 0.080 -
PGI2 112 5 2.00 0.152 0.500 0.696
PGM (L) 82 3 1.52 0.000 0.343 1.000
PGM (A) 56 3 1.17 0.125 0.147 0.150
SKDHI 28 3 1.75 0.286 0.428 0.332
SKDH2 27 3 271 0.185 0.631 0.707
SKDH3 28 3 2.15 0.821 0.536 —0.532
mean 252 1.72 0.255 0.328 0.210

SD 1.15 0.68 0.256 0.007 -

! Effective number of alleles (Nei, 1975).

2 Observed heterozygosity (Nei, 1975).

3 Expected heterozygosity (Nei, 1975).

* Inbreeding coeffcient which is caculated only in polymorphic loci
by a formula provided by Li & Horvitz (1953).
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