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# E: AP EEMEHERFEEE (Apis cerana cerana) AN BELEESTYRNEER. RI\EPEEEX
REAN—RETHAEEREZMT YRS BRI ERANGEERTNEA EEXSHBE TYRTHNEH.
TYRESANBRE SERTHE T YRSANBRA AERENE T YRPRAELD W EEEZ YR P
RE BB BT A SR B A RS FE B 2 A48 AR 0 B 0, F LUBE K i 2 Ch X B AT WL TR 4
EBRRAMBMNEEEMVYRNTERE. ZRRV - EBLHER BT AR ARG EENBLERS, BT RE
FAEEEHAEN—RBKTRNESRERNT YREREEERBLNRSERTR . E4RELERTNWRERN
FI P TF 0.08 mg/kg, E&F ¥ i iy B AL N F BRI 7E 0. 95~1. 89 mg/kg,
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Hh4E 85 8% ( Apis cerana cerana) TE4Y K FIARE
FRIVESR Z2REN -MEHEFRR. F4EE
BHPFEEMEL, BA SR EZL. Win, hge
T R HEPL R R R E T REFHE
Mm%, HE AXKENE. BRiPEER S
X AECE KB E B, F LKA R B 'R,
SEAYMSHEERES Y. REFHE, - R EH
T B RSN ; ) — R
HTHEEEERTREG AR T , HA T HRN
BHEA F R AWK LW R B A TR,

HWs s EEERARED> BEEEDPER
FEEL, ERESHEMEY - BERZ 5T YR
HEATEEMY, EETENEEENTYREE
RFETFREMWAMAILE, E% B FREEG AL
T UL S AL N, SR 2 e ST e = SR Rh 4
HERREMEERMENAR, ABHARH, EKE
WL EM A SHEE G TR, BREESEN )E,1H
MREM 2.5 mg/kg EERERRKBERERHATE
EFERNAET . 10~18 B # B TR IR T & th /A
dRE I B BT 47% ~T76% , R BB E D FIER
5dR L, XHABERKT THWMEEHE, RS T%E
Freg, EALESCT & B R IR A SRR N
e RS ERTE 19.82%,4E4 15 H¥ T4
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EECE SN 4. 49% ~12. 06% , LRI E A 44
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Table 1 Contents of vitamins and minerals in honey of Apis cerana cerana mg/kg
# 4 F Vitamin 3 & & Effective content ¥ i Mineral £ % & & Effective content
#H%E E VE 0.03 i Se 0.012
#EE K VK 0.25 & Cu 0.076
#EE B VB 0.09 & Zn 0.42
HH#E B, VB, 1.45 £ Mn 4
#HERCVC 50 # Fe 4.7
44 % Bs VB; 4.8 £ Ca 50
2 BR 45 Calcium pantothenate 1.9 W P 35
B Nicotinamide 5.9 K 1 600
m 8 Folic acid 0.03 44 Na 20
A Y F Biotin 0.000 7 % Mg 26

R2 PEEESXARME: k=2 I EFELEENEQTHRANRNE

Table 2 Addition of complex vitamins and minerals in overwintering diet (sugar : water=2 : 1) of Apis cerana cerana

%4 #F Vitamin A& Addition

Yo EE VEGBOI%) 0.06
#®AEE K VK 0.49
#HEE B, VB, 0.10
#H:E B, VB, 1.91
He & B, VB: 5.85
Z 45 Calcium pantothenate 2.11
HE Bt Bk Nicotinamide 5.93
B8 Folic acid 0.03
4 ¥ % Biotin 0.04
#EFR CVC 50.76
41 Total 67.28

mg/kg
4 & Mineral 7jn& Addtion
KCi 205.88
KHCO; 256.41
KH; PO, 145.45
NaCl 50.89
MnSO, 11.42
FeSO, 9.09
ZnS0, 9.09
MgSO, 100.00
41t Total 788.25

1.3.2 REEHA
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HASHER HERESENYEHEE. REdRs
HEMREC T R 3. K, FBAAR P REBER
I B ARBFE, BRI B AT 120% KW E &
HFHERK120%NEET YR, SRABARMER
hREAR 2 5. KEBEGHERER 2 4 k.
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Table 3 Groups of experiment and the formula of feeding

R 56 b R 4H 5 i W B
Experimental location Groups Formula of feeding
N BT K=2: DFEMO0.16 g(240%) E GHEFE +0.95 ¢
U20%)E BT WA
- Bl BT REKOE k=2 DFFEMO0.08 s(120% ) EFHAE
c1 BFTRBKOE: K=2: DPEMO.16 g(240%) B FHLE R
D1 K K=2:D
El e
A2 BTk OE K=2:1DFEMO0.08 g(120% ) ESHELE +1.80 ¢
(240%)E & Y i
- B2 BT RKOE :K=2: DFEMO0.95 g120%)EET YR
Cc2 BT FREROE k=2 DPFEN1.89 g(240% ) E &V W
D2 WAKOE: Kk=2:D
E2 b
1.3.4 ¥AEicsx (EDFERAHIM R FmER AR E(P>0.05,18

FRHE R ORI AT E M ER o XK
BABEN b, i REMERN o, FEHERN
d,dkg)=b+c—a.

R HIER R k2 SR O8], e
RIS SR R R RN X, D R G A A T 45 R
BEBERR v HIERR 2,2(%) =100X (x = y)/ x.

1.4 HBoWH

R B HE R H Stat View &4 F 8 ANOVA 3

G40, P<0.05 #Rm LR BE.

FE R E FE B T 22 7 B3 (P<<0..05); 1 & A &
Y 4 (C2) 5 e 8 % B4 (E2) 78 #F #V W Bl % 07
HMESBE(P<0.00) BEMAMBERE I ML
REEP>0.05, BI4EFETYHRAC2ER
RLIEFE B 7 AL T 8K X B 41 (D2) (P<C0. 05),
FAEZMTYRBEBEGAXREN. S E4EE
EMPFETYRIEAAAD 5% E XN BAED
EFEHFEEMBERABE T EYEREE (P
0.05), HE5HKMNBH MDD ERARE (P>

0.05); R BEHARMERET YRIESHAD
HigE A EDERBMHERFAEREF
(P<<0.05) HEFMFHLHBME T HES AL E (P>
0.0, BT FRELEERMRANBRY WHIESH

2 ER545%
mFEATH. PHEREEEH B . HEHEHE
HAFEHCH 5T BA ED MK B4 (DD

HERBEERMEREBELEE AR E  (ADK LR 2 B SRR RA (D2) 2578
(P>0.05); i 7 5" ) i 4 (B2) S5 W g wf g gt DA (P>0.05),

®4 ABENMESHLERE TR PEEBELNHA

Table 4 Effects of the complex vitamins and minerals added in diet of Apis cerana cerana for overwintering

HEH A 24 51 REEER NS
Experimental location Groups Feed consumption/kg Reduction rate of population/%
Al 3.22+0.45% 41.50+2.80°
Bl 2.75+0.27° 37.80£17.30%
F1 Cl 3.10%0.45* 29.10£11.70*
D1 3.19£0.38" 28.50%6.30%
El 2.31£0.31° 23.70£6.50°
A2 3.18+0.39* 41.10+11.90%
B2 3.17+0.52° 41.20%£7.70*
F2 c2 2.66+0.25° 43.20 £ 6.40°
D2 3.00%£0.14° 43.40+11.90°
E2 2.4010.01° 27.40%3.30°

F—iRe L. AR AR EE R RERRREE(P>0.05) , AEFERFR BE(P<0.05),
In the same location, values in the same column with the same letter superscripts indicated no significant differences
(P>0.05), with different letter superscripts indicated significant differences (P<C0.05).
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SRR . ABTFE P % BLTE B HLEDR B K P R
FEREREE S %A RS %5 X B AKX R
HERBEFEREANBRE L ZRAEE, XU
R FRATUWNEESNERER, KELER
T 4 BT SR B,

S2A ) IR B 3 B R R T L A R R
BEE,HRIEES. S5 FAN. ARk
B . R R A e X R T R R
HERARE BAERANEEBRTAEREE TR
FB 40 R 40 5 e 5 o B L T B R O % T
BE BEAHNEER T ALRAEE . XE—EE
B B A M B T RN EERN TP
BESENEZR RESHEEE TH SRS
k.

B i 1 K AR DR e B — AR R AR AL TR K
(5L 75 375 42 L v e Fob 8 35 B /K 2L PV BE 4 2 AN IR
HRBERZHERFRE, BTHEE YN LW
WEREARRBLE.,

BATRNENESREEREST WHERRE
gREN. ERNELEEZANTAEBTYRRESAES
0 o R ] A U SRR R A DB R Oy T B R
BE EENETYREATNEEE RS AT
HWEDRE Y S BRENBULRABE, SABEER
RS AT YRR IR IS 3 T LR PR
TERA B BN 44 B FHE R/ T 0.08 mg/kg, i 4f

TYRMFTREN T 0.95~1. 89 mg/kg.

4 &

TERRA W B, W T {8 K R e 28 AR O R & 1) )
S, BT LATE H AR 25 0 MU R —— K P IR N E A
Yt ZORTY) R L A A B SRR K
RAEHA RN BAERMF &R KT 0.08 mg/kg, &
09 B B AN B RLAE 0. 95~1. 89 mg/kg.
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Requirements of Vitamins and Minerals for Apis cerana cerana
during Overwintering Period

LIU Junfeng WU Xiaobo ZHENG Yunlin ZENG Zhijiang”

(Honeybee Research Institute ., Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: This experiment was conducted to study the requirements of vitamins and minerals for Apis cerana cerana during o-
verwintering period. We detected the contents of vitamins and minerals in honey, which was the natural fodder for Apis cer-
ana cerana during overwintering period, and designed the experimental diets, including medium dose vitamin group, high
dose vitamin group, medium dose mineral group, high dose mineral group, high dose vitamin and medium dose mineral
group, and medium dose vitamin and high dose mineral group. The effects of these experimental groups were compared with
the control group of honey and sugar water (syrup). Feed consumption and reduction rate of population of swarm were de-
tected. The results showed that the dose of complex vitamins in overwintering diet of Apis cerana cerana in syrup should be
lower than 0.08 mg/kg and that of complex minerals should be between 0.95 and 1. 89 mg/kg when there was no natural
fodder-honey. [Chinese Journal of Animal Nutrition , 2010,22(6) :1625-1629 ]
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