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E: [EN] kP EE (Upis cerana cerana) % BB HFEIMAIHB T ELFTNELINE, HHLY
fEEET I HEAEMEBEE (nethyl palmitate, MP) o ik S (methyl linoleate, ML) ZAH FitEd
TREETRE. [FiE] e eBE i X, Safssssd. STF8. TREREER RO ERERH 3
BAEAHER, BHHN SIE, RARKIESEEFES. 2 AF @R, ST WHRFOEREN . &
BEEEMAITFINLRLE Y, EMHEHFTENTEIIAZLEE I K. Y EERBIEF, F4MF
FHREMERZFZEIRAATITIZEE 3 K. REBME, MEHHTEMAR, RETEFFRRE. A8
THHAER AT IATBEHRTASEFTE, ATHHFENRAEHOBEREIE. NEF IR TN &
BEEMBEIREE, FRIHFEMNEETMAE. WE. KR, HETHEMNIPES R R HT0ES
T, HRFARNEEPRIMNEE FTIEHN I EERZEARRE (Vitellogenin, Veg) nse4k B G 3 K ( Transferrin,
TrO) %K E, NTTWBEEHNRE. A THRTEYEERZT WP M EATFEFEARETREEINRE,

REANTIHEEE, 4k 60—63htHESG KBS 1 uL MP A0 ML (SREME A 00 0.1%. 1. 0%, 10.0%), [&
HNESEMEE. ME. BERNEERURRER Vef Irf KA BT, [ER] SHEFENY b EZ
FA40.8Th, BEEWEE 38.520%; AT uE EML EETEN 74,38, EFHFE 69.13%. RATEXNTA
IHEFEFNRAICES THX. AV FIRFNEIAMAE. WE. BE. 200 EEE Irr k%
ESE5AIH AT INLRHIZRFEE (£>0.05), FHEGRESR, EETHEN XA EREETAISH
HE (P<0.05). EATHEEHEHE T4 d 60—63 h Bffu \ MP (3 ML), [ K Hy MP xti F o & TR 484724 &
BEDW (P>0.05); 0. WML ETREGWEEEYH (P>0.05); LOUM BEMRMBETMEE. MERELK
W Vg RE (P<0.05), MWELEHRELTZEH (P>0.05); 10.0% ML B 2B F AT (P<0.05).
MP o ML ;¥ F Trf RABH LR ETM (P>0.05), [ER] AH A EFETEAIH T THL, TAEZFEEF
fRfl (P<0.05), BERHM Ve kA BRI, EEKTMAE. MHHT. BEMNNEERER Irr kL BEFEH
TREER (P>0.05), MPAIMLEALH i F ERB RN A FEAERGETFENEA.
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Abstract: [ Objective] The objective of this study is to compare the queen quality of queen-rearing with and without
larvae-grafting and investigate whether methyl palmitate (MP) and methyl linoleate (ML) used in the process of queen rearing could
improve the queen quality. [ Method 1 Three colonies of Apis cerana cerana were chosen as experimental colonies, each colony with 5
combs, were basically the same in the honeybee population, queen age and brood comb area. These colonies were maintained using
standard beekeeping techniques. Another strong colony with well egg-laying queen was served as egg-laying colony. The queen was
reared at least 3 times in each colony during the queen-rearing with and without larvae-grafting experiment. And the queen was
reared at least 3 times for different brood pheromone in each colony with queen-rearing with larvae-grafting method. Stimulated fed
the colony to improve the worker nursing enthusiasm during the period of queen-rearing. Comparing the queen quality by testing the
acceptance rate of queen cells, the weight, thorax weight and width of newly-emerged queens reared from the queen-rearing with and
without larvae-grafting. The gene expression of vitellogenin (Vg) and transferrin (7rf) of the queens were tested by qRT-PCR, and the
ovarioles were counted by paraffin section. In order to verify whether MP or ML used in the process of queen-rearing can improve
the queen quality, 1uL solution which contains 0, 0.1%, 1.0% and 10.0% of MP or ML was added into the queen cells with 60-63 h
old queen larvae, respectively. The queen quality was also detected. [Result] The rate of brood accepted and the percent of queen
emerged in queen-rearing without larvae-grafting was 40.87% and 38.52%. In queen-rearing with larvae-grafting it was 74.38% and
69.13%, respectively. So apparently it is easier to accept the wax queen cell than the plastic for workers. No significant difference in
the newly-emerged weight, thorax weight and width, ovarioles number in one side and 7rf expression was observed between these
two queen-rearing methods (P>0.05). It was also similar in the average value. Nevertheless, Vg expression in queens from
queen-rearing without larvae-grafting was significantly higher than that in the larvae-grafting (P<<0.05). 0.1% ML and all concentrations of
MP showed no significant effect on all parameters (P>>0.05), and gene expression of 7rf was also not different among all treatments (P>
0.05). 1.0% ML significantly reduced the newly-emerged weight, thorax weight and Vg expression of queens (P<<0.05), and 10.0% ML
significantly reduced the index, ovarioles number and Vg expression of queens (P<<0.05). There was no significant effect on 7rf
expression level in both MP and ML (P>>0.05). [ Conclusion] The acceptance rate of queen cell was significantly lower (P<<0.05) in
queen-rearing without larvae-grafting compared with larvae-grafting. There was no significant difference in the newly-emerged weight,
thorax weight and width, ovarioles number and 77f expression of the queens between queen-rearing with and without larvae-grafting (P>
0.05), but Vg expression was considerably higher whereas the acceptance rate of queen cells was lower in queen-rearing without
larvae-grafting (P<<0.05). ML and MP used in queen-rearing process could not improve the queen quality.
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WEE CRARRERZE D, AaiE, fEAHLLE
VI 5 wm JEIY, fEMRHLERIT, R A
FE R TERECE T 40°CHEEA T 30 min, FRACKS-
frergets, HR . BAFERWLEE 3 MR, BCFME.
1.8 RHEE PCRMEMIIRER Vefn TrrRkikE
TR A S, SR R BRI A I
JIEER CRLE IR O 51 A O L B IR T ZHZD
RNA 25U cDNA &85 % BP0k i
GenBank THECF%, R Primer 5 ¥it514), H.L
HAETAARAF A (R2) . 9tEs PCR K

F1 BUKEREKSRRRERE
Table 1 Specific steps and soaking time of dehydration
#FK Name SPHR Step 7 Reagent RIAIA] Soak time
{7k Dehydration 1 75% LI 75% ethanol lh
2 85% LB 85% ethanol 1h
3 95% M 1 95% ethanol [ 1h
4 95% £ 1195% ethanol 1T 1h
5 JE/K & 1 Absolute ethyl alcohol T 45 min
6 JG7K LI 11 Absolute ethyl alcohol 1T 45 min
#EM Vifrification 7 ZHZKEERM T Xylene ethanol mixture [ 8 min
8 2R ZBERE 1T Xylene ethanol mixture [T 2 min
9 4i —HZK 1 Pure xylene | 10s
10 4 2RI Pure xylene Il 2s
WU Transparent wax 11 B Rl 5 2K 1 1VR%)) Soft wax (Hard wax : xylene=1 : 1) 1h
12 Tl Hard wax 1h

*2 EEAGIMER

Table 2 The primer sequences of the genes

FLIKZFR Target gene

L3547 % Forward primer sequence (5'-3")

TS I9F %] Reverse primer sequence (5'-3")

O3 5L R IR Vg

R AR Trf TTGGGAAGAAAGAGGCTGAT
WS IR B-actin GGCTCCCGAAGAACATCC

CGCATCACGAATACGACTAAGA

AGACGCTCCTCAGGCTCAAC

GGTGAGTTTGGTGATGGGTAT

TGCGAAACACCGTCACCC

M 10 pL AR &R, &NV s s LR 3. BN 19.
K% 7K+ ROX fil SYBR GREEN1I (TaKaRa A #]) it
H2 LB BRI IRBUER N2 ALY, cDNA fJF
MO GEE o R FER TR — LB I, ¥
NI, AHH KR 47K ¢cDNA. qRT-PCR X W
A 525 95 CHIARNE 30 s; 5 B HE(T 40 4> PCR
fEFR (95°C, 10s; 60°C, 1 min) o ¥R NEEH G
M 55 CLEMSINIE 95°C, IR ihk.
1.9 HURFKItS5 S

WA AR R R b A N SR K 1 5 B R

%3 WHAEE PCR IR
Table 3 Reaction system of qRT-PCR assay

A Reagent 1AF Volume (uL)

KBBLE/K Sterile water 3
37514 Forward primer 0.4
U514 Reverse primer 0.4
ROX K IE# ROX correction fluid 0.2
SYBR GREEN I 5
cDNA 1
SMARL Total volume 10
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StatView 4 “ ANOVA and #-test” H1[1] “ANOVA or
ANCOVA” MHAT4 o041 WTIEH Ve A Trf ik
BRI 222 N

2 %R

2.1 GBHBEINPHEETRENFIT

21,1 F6#ZF ABLETAMATLELE LMW
4 2R N 40.87%K1 74.38%, X R#E (P<
0.05) 5 W& Tt 55 H 70 38.52%1 69.13%, 7% 51
F (P<0.05) . HTRBEE LRAMEEE TS,
WA G 8%, R4 Bz 2 imik, S 80¢ T )5
B EME (KD .

2.1.2 #HEFMXFESR GBREFEMATBELEE
TEWE FATAT . . 5 F0 O S B S Fr b 38 22

x4 BIAAMIGEZIENEM

RNEFE (P>0.05) , Frig Ty AERAMLA IR br T
WEE . ik, RBERE TN TEBRE T
B M TAEAN SRS PP B E =R (RS .
2.1.3 SEI]EM Ve Irf k' RBLEH T
g TG Ve RixERE R T A TBIE FHE T
(B 1-A, P<0.05) , H f KB LEEZES (K
1-B, P>005) (H1D .

2.2 BEAFRHEREE X PR TNRETMN

2,21 FEIMXBITHPE  HEER 6 I, AR
JE MP G EIHIAEE . s 58 A O 5L gy
TRERM (P>0.05) .

2.2.2 XETHEI Ve fo Trf th¥m  AFIRIZER
MP Xt FREEE Ve (B 2-A) F1 Trf (& 2-B) FiksK
PRI R E R (P>0.05).

Table 4 The effect of queen rearing method on the acceptance rate of queen cell

H LI\ Queen-rearing method

#1522 The acceptance rate of the larvae (%) 1§ T Hi 7% The emerged rate of the queen (%)

%% BB T Queen-rearing without larvae-grafting

ANTH#HE T Queen-rearing with larvae-grafting

40.87+7.88a
74.38+5.47b

38.52+8.30a
69.13+£5.27b

R P E RS, SR a ARG P RERORER B (P<0.05). FIF

Data were average+SD, values followed with different lowercases indicated significant differences (P<<0.05). The same as below

x5 BHIAAMEIHEXIERIFN

Table 5 The effect of queen-rearing method on the index of queens

RN i FHE (D W T Mg +e4r Thorax index BN EAE R (50
Queen-rearing method The number of the Newly-emerged 7 Thorax weight (mg) % Thorax width (mm) One side ovarioles
queens weight (mg) number
RBRE T 27 189.13+6.25a 53.23+1.74a 4.34%0.10a 93.59+8.04a
Queen-rearing without larvae-grafting
ANIBHEE 27 191.78+6.15a 53.3742.16a 4.3520.07a 93.24+9.36a
Queen-rearing with larvae-grafting
09 04r
= A -[ B
5
% 03
s 06f
K2 I
R g I 02}
w %
Ey o03f
5 0.1F
23
2
0 1 0 1 ]

24 7)) Group

[ : % 1 H T Queen-rearing without larvae-grafting; I: A T8 HE T Queen-rearing with larvae-grafting

1 RBRRBEIMAIBRRETETEN e IrFrRiEE

Fig. 1 The expression level of Vg and Trfin queen-rearing without and with larvae-grafting
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Table 6 The effect of methyl palmitate on the index of queens

MP ¥R % W EA AT

Mg +abr Thorax index G HLNE R (5

MP concentration (%) Newly-emerged weight (mg)

Ji§H# Thorax weight (mg)

% Thorax width (mm) One side ovarioles number

0 187.22+4.74a 52.89+2.21a 4.37+0.10a 91.56+11.06a
0.1 188.56+4.64a 52.00+2.24a 4.36+0.09a 92.33+7.50a
1.0 186.44+5.41a 52.11+2.32a 4.33+0.07a 91.67+8.73a
10.0 184.22+6.52a 50.89+1.90a 4.34+0.10a 90.33+11.54a
09T 121
A B
©
3
= P x
= E 06 0.8
® 2 03f 0.4
=
Q
o~
0 1 1 1 1 0 1 1 1 ]
0 0.1 1.0 10.0 0 0.1 1.0 10.0
MP#J% Methyl palmitate concentration (%)
El2 MpxiigEREER Ve A0 Trr RIZERND

Fig. 2 The effect of methyl palmitate on the expression level of Vg and 7rfin queen’s abdomen

2.3 ERET;HEREEX Pigg T RENTM

2.3.1 XMEFIMXBITHEE  0.1% ML X L]
AT MR EEAR AR L B R (P>0.05) 5 1.0%H
FEY I R IR 2 P T AR I (P<<0.05) ,
Xof 6 R B SR K T R R s 10.0% 3 T gl R
LR N (A S ) 2 o N = TN =

R M X EFRXIEARAY SR
Table 7 The effect of methyl linoleate on the index of queens

& (P<0.05) (R .

2.3.2 FHETEE Vg o Trf HFvT 0.1% ML W%
T Vg FIEETLBE T (P>0.05), {2 1.0%F1 10.0%
ML B3 PR T 16 LIRS Ve RE = (B 3-A, P<
0.05) 5 SR ML Xt EIEER Trf Rk AT 8%
i (& 3-B, P>0.05) .

ML ¥R % W T4 E

M F6 #x5 Thorax index

LRATIELE WiINEE /€ )

ML concentration (%) Newly-emerged weight (mg)

JI§ & Thorax weight (mg)

1% Thorax width (mm) One side ovarioles number

0 190.44+6.252 54.56+1.33a 437:0.10a 91.90£1091a
0.1 190.67+3.39% 54.1141.27a 436£0.09 92.56+7.99a
1.0 180.2243.42b 50.67+1.32b 4.30£0.08ab 88.3348.29a
100 169.78+5.85¢ 48.67+1.12¢ 426:0.10b 61.44+11.14b
3 it NP UG ERRAT RS T, iR BRI, Ao
J1E

g i IR EMgh R R B H T AT R
B LMz, X SRS R #
ISR L TR A TR IS5 P AL

Ity

4t U347, PRI &) e 2 A B 2 A =
TR RS TIEXR T & K7 . AWFTRM g
EIN I S TR T R, X ] e e A
IRBERS I 06 . A S S A= AR, Al



3668 oWk W R % 19 %

09 12 ¢
A B
° a
3 ab T T I
E] L
i 5 0.6 - b b 0.8
z £
m ©
=~ 2 03 0.4
=
Q
~
O 1 0 1 1 1 ]
0 0.1 1.0 10.0 0 0.1 1.0 10.0

ML Methyl linoleate concentration (%)
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Fig. 3 The effect of methyl linoleate on the expression level of Vg and 7rfin queen’s abdomen
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