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Fig.2 The standard curve diagram of

protein content
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Table 2 List of the MDH [l genotype numbers in 5 races of Italian honey bees

% Wit EERKE ()
£ ¥ H aa ab ac bb be cc
Ea 900 20 25 266 6 126 457
Eb 630 2 7 74 4 98 445
Ee 330 11 67 74 7 83 88
Em 900 0 0 282 0 228 390
Eo 180 0 1 2 0 31 146
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Table 3 List of genotype frequency, allele frequency, heterozygosity and homozygosity of
MDH I in the different Italian honey bees

-1 3 B H R/ % HE AR /% RAE | WMRE
] aa ab ac bb be cc a b c 7% /%

Ea 2.2 2.8 29.6 0.7 14.0 50.8 18.4 9.1 72.6 46.4 53.6
Eb 0.3 1.1 11.7 0.6 15.6 70.6 6.7 9.0 84.3 28.4 71.6
Ee 3.3 20.3 22.4 2.1 25.3 26.7 24.7 24.8 50.5 67.9 32.1
Em 0.0 0.0 31.3 0.0 25.3 43.3 15.7 12.7 71.7 56.6 43.4
Eo 0.0 0.6 1.1 0.0 17.2 81.1 0.8 8.9 90.3 18.9 Si.l
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Table 4 List of the testing significance for genotype frequency, allele frequency -
and heterozygous and homozygous degrees of MDH I in 5 races of Italian honey bees
BHAR | R R % B R R HAE /A
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Studies on Malate Dehydrogenase I (MDH I ) Isozymes in
Different Races of Apis mellifera ligustica

Chen Shenglu, Bao Xiuliang, Su Songkun, Liu Yanhe
(Research Institute of Apiculture, Zhejiang University, Hangzhou 310029, China)

ZAU — 1 Italian
honey bee (Ea), Chinese Italian honey bee (Eb), American Italian honey bee (Em), Italian Italian honey bee

[Abstract]  The young workers (in three days) of five races of Apis mellifera ligustica

(Ee) and Australian Italian honey bee (Eo) have been used to study the genotype, genotype frequency, allele
frequency, heterozygous and homzygous degrees of the malate dehydrogenase [ (MDH Il ) isozymes with
polyacrylamide gel isoelectrofocusing (IEF — PAGE). There are six genotypes (a/a, a/b, a/c, b/b, b/c, ¢/
¢) in MDH I that is coded by three alleles: a , b and c. All of them are found in Ea, Eb and Ee; four (a/b,
a/c, b/c, c/c) are found in Eo; three (a/c, b/c, c¢/c) in Em. The genotype frequencies are aa (0.022), ab
(0.028), ac (0.296), bb (0.007), bc (0.140), cc (0.508) in Ea; aa (0.003), ab (0.011), ac
(0.117), bb (0.006), bc (0.156), cc (0.706) in Eb; aa (0.033), ab (0.203), ac (0.224), bb
(0.021), be (0.252), cc (0.267) in Ee; aa (0.000), ab (0.000), ac (0.313), bb (0.000), bc
(0.253), cc (0.433) in Em; aa (0.000), ab (0.006), ac (0.011), bb (0.000), bc (0.172), cc (0.811)
inEo. The allele frequencies are a (0.184), b (0.091), ¢ (0.726) in Ea; a (0.067), b (0.090), c
(0.717) in Em; a (0.008), b (0.089), c (0.903) in Eo. The heterozygosities (H) of the MDH 1[I locus
equal to 0.464 in Ea; 0.284 in Eb; 0.679 in Ee; 0.566 in Em; 0.189 in Eo.

The results of test-independence show that there are significant differences in the distributions of genotype
frequency, gene frequency, heterozygous and homozygous degrees among five races of Apis mellifera .
[Key words]  races of Apis mellifera malate dehydrogenase (MDH); genotype; allele frequency; heterozy-
gosity
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