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Abstract: [Objective] Mite (Varroa destructor) is one of the most serious parasite threating the honey bee (Apis mellifera)
reared in China. As drugs are used to control and kill the mite for many years, so the honey products may be contaminated and the
mite is becoming drug-resistant. The main obiective of this study is to explore the possibility to rear the mite-resistant honeybee by
the nutritional crossbreed. [ Method] Breed the larvae (Apis mellifera ligustica) with the royal jelly of Apis carana carana, and then
measure the morphological index of the worker generation, genotypic frequency and gene frequency of the MDHII, genetic
resemblance and mite resistance.l Result JCompared with the parent workers, the proboscis length, anterior wing area, the total length
of 3rd and 4th dorsal plate of abdominal, the length of 4th dorsal plate tuberculum, the area of 6th abdominal segment, the area of
wax mirrors are significantly different, but the differences of the brachium index, dactylus index and wing claw were not significant.
And there are some mutation in the genotypic frequency and gene frequency of the MDHII. The mite resistance of the nutritional
crossbreed worker is significantly higher. [ Conclusion] The morphological, physical and biochemical character, genetic resemblance
and the mite resistant ability of the worker generation can be changed by nutritional crossbreed. The nutritional crossbreed can be a
new way to breed the honeybee.
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GGTCGGAGAA; AW20429: TGGTCGCAGA; AW20430:
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Fig. The electrophoretic band of six genotypes of MDH I in
Apis mellifera ligustica
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Table 1 Effects of morphological indexes of worker bees on nutritional crossbreed

JEZ RIS

A HRAAT LI HRAACT 28

Morphological indexes Parent of Apis mellifera The first offspring The second offspring
ligustica of crossbreed of crossbreed
WK Proboscis length (mm) 6.59+0.16 a 6.40+0.18b 6.40+0.16 b
AT Anterior wing area (mm?) 15.50+0.47 a 15.20+0.53 b 15.13+0.40 b
Ji kFEL The brachium index 2.25+0.25a 2.26+0.22a 2.25+0.30 a
3+4 K Total length of 3rd and 4th dorsal plate of abdominal (mm) 4714014 a 437+0.10b 4.39+0.11b
55 4 AL The length of 4th dorsal plate tuberculum (mm) 479+0.13a 455+0.16 b 4574+0.13b
% 6 E5THAR The area of 6th abdominal segment (mm?) 452+0.15a 427+0.26b 4.23+0.20b
B4 TIIFR The area of wax mirrors (mm?) 3.21+0.22a 2.74+0.20 b 2.68+0.10 b
FT$8%L Dactylus index 0.59+0.24a 0.58+0.15a 0.58+0.03 a
EEL () Wing claw (No.) 20.93+1.44a 20.87+0.92 a 20.80+1.27 a

Fl—AT W FEHA AR R ZERABE (P>0.05), AFAFEFREE (P<0.05). T
The same letter in the same row indicated no significant differences (P>0.05), the different letter indicated significant differences (P<<0.05). The same as below
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THERIWK . ARTERL BEEE 3+4 TAE K. 2B
4 TEHRRIAIEE, 55 6 I A IS BTN 6 MRS
AR T2 MAFEREN 2R (P<0.05) 5 BRI
T LRFIE FRRALT 2 AR TG IR IR AR5, 5 e %
MR E oA T (A 22 e A B3 (P>0.05) 5 &
T T LARRE 48 T 2 R TS Tabr 2 [ %
FAEE (P>0.05) .

2.2 EFFIZITHE MDHII 9S00

MFE 2 WG, SEAREME. BN T LA 2
AR 3 SR i S 1T 1) DR B A 2 L e 3, 4y
504 50.0%. 53.1%F1 53.1%; JERAIFHALL ¢ h T,
S IE 70.3%. 70.3%F1 67.2%; SEAEMEIEIE A
500, IMHEFRMEAT 1 AUHT 2 AR50 46.9%F
46.9%.

%2 EFFIRFTHE MDHII A2

Table 2 Effects of MDH II of worker bees on nutritional crossbreed

TR FERI BT TR Juds s s T

Test colony Genotype frequency (%) Allele frequency (%)  Heterozy-  Homozy-
aa ab ac bb bc cc a b c gosity (%)  gous (%)

SRACE W Parent of Apis mellifera ligustica 0 9.4 156 0 250 500 125 175 70.3 50 50

EIRIAT T 148 The first offspring of crossbreed 0 125 125 0 219 531 125 172 703 46.9 53.1

EIRIAZ T 2 48 The second offspring of crossbreed 0 188 188 0 9.4 531 188 141 672 46.9 53.1

2.3 EFRRINEERUREZM HIHENE 2 de 5 55 o b il BT R M 35 iy T B R AR A T

M 3 HIHI, SRARM S EFRLT LR BIF
AL A 2 AL AHL R K531 4 0.53 F1 0.54, HE IR
FLF 1R EFRAT 2 R RSN 0.96,
X R IR QAR R 0 A5 AR BL R A B

1RRFIEFRAS T 240, (BRI F LR 2 1Rz
B ZE R AREE (P<0.05) ; 35 A R R AR TR Ik
A 1 0 AR 25 A A i TS RS T LAV
BRI T 248 (P<<0.05) , Jf HEFREZ T 2 LE

2.4 EFFRZ 3TN RISNG FHra T EFRRET 1A (P<0.05) .
M A TTA, HNTES)S, SRASEIE T4 0 XN B E FRAAL T LI e AR )«
®3 EFFRIELEURKHEIN
Table 3 Effects of genetic similarity coefficient on nutritional crossbreed
BAEARILREL SRR BIRRAET LA BIRRET 2R
Genetic similarity coefficient Parent of Apis mellifera ligustica The first offspring of crossbreed The second offspring of crossbreed
SRACE I Parent of Apis mellifera ligustica 1.00
EBIIAL T 148 The first offspring of crossbreed 0.53 1.00
EIHAL T 248 The second offspring of crossbreed 0.54 0.96 1.00
F 4 EFFRX TN
Table 4  Effects of resistibility on mite of worker bees on nutritional crossbreed
iRl ARFS 415 SRA I ERARAT LR BT 20
Way to inspect mites Groups Parent of Apis The first offspring  The second offspring

mellifera ligustica of crosshreed of crossbreed

N RIS A

Progenitive ratio of mite by artificial transfer (%)

I 1 R 95 2

Parasitical ratio of mite in colony (%)

T4 Larva of worker
M4l Larva of drone
JAE T % Worker

A ER Drone

76.44+1.03a 45.40+1.01b 40.50+1.40b

99.23+3.01a 70.60+2.60b 70.17+1.8b
5.33+2.00a 4.00+1.08b 1.00+1.30c

45.34+3.13a 20.00+3.50b 7.33x1.22¢c
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