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Abstract: [ Objective ] Stocking density is one of the crucial factors influencing large—scale production of livestock
and animal welfare. The study was carried out to explore the effects of different stocking densities on the rearing environment,
body weight, blood endotoxin, tibia and pectoral/leg muscle growth of Shan Partridge ducks. [ Method ] A total of 180
healthy 56—day—old female Shan Partridge ducks were divided into three groups with different densities: low density group( n
=30) , medium density group (n=60) and high density group (n=90) for land and water rearing. On the 0, 20 and 40
days of the test, the number of bacteria, endotoxin in rearing water, body weight and blood endotoxin were measured, and the

tibia and pectoral/leg musclewere studied by histomorphological and gene expression analysis. [ Result ] Under high stocking
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densities, the number of Escherichia coli and total bacteria in rearing water increased by at least 5 times (P<0.05) , endotoxin

in water and duck blood increased by more than 2 times ( P<0.05) , body weight decreased by about 0.1 kg on average ( P <

0.01) . In addition, high stocking densities decreased the thickness of bone and medulla substances of tibia by 100-200 pm

(P <0.05) , increased density and decreased diameter in pectoral muscle myofibers significantly, decreased density and

increased diameter in leg muscle myofibers significantly, and increased expression of inflammatory cytokine IL-6 significantly

and had significant effects on key muscle growth genes ( Myod, Myog and Myhl ) in pectoral/leg muscles of Shan Partridge

ducks. [ Conclusion ] Stocking density of 2.5-5 ducks/m” deceased the number of bacteria and endotoxin content in the rearing

environment and promoted the pectoral/leg muscle and tibia development of Shan Partridge ducks, providing references for

improving the growth performance of Shan Partridge ducks by optimizing the stocking density.

Key words: stocking density; Shan Partridge duck; endotoxin; pectoral muscle; leg muscle; tibia

[ WF5E 5 S ] 3 2 At 5 L A ™ 53 2
H—RE, TAREZREREKERE, EHEKIL
FUN A PROLH, UTAF RIS IR 5 S PR 1k
P TR A RUSA SR B, R RS A R
i PR AT A B I TR
FRAE R AR SR 2 R 2 8 i IR L R L L
AFE BB A SR AR,
M H B PR i AR RPERELL B AR ™ A —
FINAS RGN o 45 73 T 37 45 X LLUBRAS feq [ AL AT
R KBRS, AR SR R T LR
A KM RE S A 4

[ B AL IERE ] A MR, &% i
FRAMET, FET R AR R R ST N
MR BE TR ARG 120, IR N A & IR S R B T
g, AMEEAKD . KESE R, E
TRIFREE RERE O, A 42 AR ity AR NS A o 2 3
BE TGS PSS D FR AR T
WL SRR IR AT 2] 5 A A IR AR . B
WFREERMEREFSEAL, &EFRENE
AL, R A B, SR PR 2
( Lipopolysaccharide, LPS) FLZ, M5l & &I
PR RN L) o LPS AR — RN TER, S
PR BH PR 40 e A M BE A ARy, 385 L Toll B2
B IR i A 7 e — R S A 7,
MG — R FNRAESN 7, i TNF-o #1116
AR S ARAE & 8 IL-6 & T 4 A
Wik 200 0 53000 7 A Y — e S M AR PR 1, Rk KK
55 LA W 2 B B S DIAR G 07 5 TNF—a0 22
B, B2 5 e S RIEMHRES
(i e {= N

TENLAE TR, —LECHE A N AR5l
FIRY B8 S AR ) K #AESC B A T o A0 Myod e Fr
WA B Hr O SR AL A g 5 . I A

LA L5 Myog T2 HE sUNLAT I 43 A IE WL
il R EEAER 2 Mynl R S5 HLA
AR NN & B R EA G, dmhd LA 4Ein) 24
B LR SRR B IGF-1 BeA AU
S5 8 i 112 b T WA A A NI ik g = < 19| R 82
() FSF 34 5 A JUL PR B s 4 o P14 MSTN SURR AL
RAERMSIER, RHEAEENRAERME T
pelel,

[ ARAFFTUIA S ] A BWF5R £ 23 M 37
FEEXMNERARK, BN, AR
()47 5 2 3 BRI T W88 2R A LR A= K 5
Mo e FLIRPEALE] . LR AR A AR RKOREXT TF
BOHERAERKERAEE EE, [ U G
R/ ] AR G0 30 o ) A [ ) S % B P 9 0 2 A
RO EIT IR R IR . RN ER . M
SR AIURR B A=A 5

1 HRSH®

1.1 iR

HEI Y 56 H I g 5 1L RR S M 95 2 9F 17 8
LA, A E Ol TR 27 B A e S 4 43t
£C80545S # iR £ [ & 14 15 AE k2 A R
/N T, Trizol 14 [ Thermo Fisher Scientific 2y 7,
PSMARTTM RACE ¢DNA kit Il H TaKaRa 23 ®] o
1.2 REEit

AR5 T 2020 4F 8 H 7R B AR T/ 5 e
Bhkt e 373647, HEEC 180 H 56 H & fdt ) H 4k &
AHIE A LLURR TS MERS BEHIL 23 R IR EE 2 (n=30) .
s A2 (n=60) Fl @ % 4 (n=90) , 7F 1)
FEAFEARRIATEO T, 430F 3 2Bt &
HREA K Rl - 3R, M AT RHIN 3 m?. 1281
6 m?, K3 m> (fRFEL 2.5 Him?, H&EEY
5 Hm?, S 7.5 Him?) 5 < P2 XU A



128

0.5 W kT ( LAk BN 3 ) 5 % 30 S
B 1 DMIOKES; FIECIRETR S 10 h, EL
WA R R RER 1 h, HEEHBEELE 17 h.
TR 8 d, 1EXIXER IR 40 do X80 0 N B
KR H 60 ¢ HERGEL (BikiE £OK ) AYbRifER I
LLRRHS , AR sR B EOL; T IEXIRE 0.
20, 40 d A5 HIBEPLEER 10 RRSEFTFREE, [F]
I T TR (2 mI/H) |, BRFIR 6 Hpgit
13 SR LR 2 R
1.3 $EFRNZE
131 KREFABEHLAAEFETMNT R (R
AR BEVE RSBONE ) (GB 4789.2-2010)
Bedil PAC R85 753k . &2 REDIL BN IR 455 % 3L A1 SS
DifRsE TR FERWEAET, KRR A
2 3d 10445 55 10° 4576 B 5 B 100 pl 3 7E L3k 3
Py g, AR RR S bRIC, Al T8
FRAAH 10~20 min, FFPHREFNTHFRED 37 C
Hidt 18~24 h, BIATiHE0CAR RS 2L

SR FH R0 3 0 2 AR AR R i N B R
2, R TR 4 EC80545S %R A v B 45 41
TR
1.3.2 AR R A K AR 2 S BEET AT
% W 5 ik Do) Xt ik R ILAD IR 5 BT HE e, Bl
J FHIE B 206 BB (ZEISS, ImagerZ1 ) #4700
AT RER Ao K Tmage—pro plus 6.0 {4
( Media Cybernetics, Inc., Rockville, MD, USA ) %t
T1 HE Ze o g R ALAS B i DI 25 5 . Jor i R 1)
sk R I BERLERE 3 A K L Y 400 5 OLEFHEL T
AR HT . FABRT R i L Fe i A AT, T
PR AR IR R T SO Rk B — 8. Ak A
BEMLERIE 5 A WUEF 2 Al VT o e, 0 ULEF
ey HARMIE EE BRE . #REE. SGitED
THLEET v f18) 21 A BORT I 2 LT 4 ) R A A, SR
R ES 226
133 ErMAARFNUAREFRELRGE
W SR REA LA IL-6/TNF-a.. WLNFE R F ik
I K Myod. MSTN. IGF-1. Myog Fl Myhl it 47
AT, SR FI LR 1. R Trizol ILAEBUIL
INZHZLE RNA, JfH] cDNA R SR 62 RNA
U S e DNA, TE LightCycler480 Il ( QuantStudio
7 Flex ) iFA72¢00% & PCR, RN FEFh: i
AFPE 95 °C 10 min; ZEPE 95 °C 55, iR k 60 C
1 min. ZE{#1 72 °C 30's, 40 PMEH,

®1 SIMFIER

Table 1 Primer sequence information

B B OE
P 514751 I
. . Annealing
Gene Primer sequence ( 5'—3") .
temperature ( °C)
IL-6 F TTCGACGAGGAGAAATGCTT 60
R CCTTATCGTCGTTGCCAGAT
TNF-o.  F ATGAACCCTCCTCCGTACAC 58

R AGAGGCCACCACATGATAGC

Myod F AAGGCGTGCAAGAGGAAGAC 56
R TGGTTGGGGTTGGTGGA

Myog F CCCGAGCACTGCCCCGGGCAAT 58
R CGCTCCTGCTGGTTGAGGCTGCTG

MSTN  F GATGAGAATGGACGAGAT 60
R TTAGTGGGTAGCGACAAC

IGF-1  F AGGTCGTCCATCGTAGTCCTTGCA 59

CTTTTAAGAAGCAATGGA

R ACAGCGTCGTTATCGTTCCTGCAA
ACACAGGCCAAGGTAG

Myhl F CTCCTCACGCTTTGGTAAAT 60
R CTCCTCACGCTTTGGTAAAT
Gapdh  F TCTGTCGTGGACCTGACCTGC 60

R GCCAGCACCCGCATCAAA

1.4 HiEAIE

DL HAERS ARy E A TR gt K
P43 1 FH SPSS ( Version 20) o KM R £ 7
Zo T SR 22 5, GEih 4B R FH BN AG 56,
FAXTE TR 2- 24 @k

2 HR59H

2.1 AFZFEIMNKEAFRBIIANSEZSENTMN

R T BRBR A 7 2 R 1L RS R B K AR PR B 1)
SR, ASBIFFER AN [R] IS [R]85 B4 K AR 20 B R 75 2R
PEATREI . 250 (1) BB, 76 HERRT, .
T B AR IR E . VDT TR ASOR B 20 B AR
R AR S UL (P<0.05) , FHE®
JEHVD TR S h s B 2 f5 0L 1 (P <
0.001 ) ; [RIAs 7% B L /K AR N B K B 35 i
o REFEELH (P <0.001) , {Hr, fIRBFEEL K
RNEFERAKTFZF AL, 906 HERET, . &%
JELRIGFFE . YOI TICEE, SRR ECRK A N
HEHEERTREEY (P<0.01) , HiE®
JEHUPT TR SN E = TrhEEd (P <
0.05); SREEAMLIL, . @ EHKHFE.
PTG AR B R AR R 76 B Kk - —
2, (S RERE TR B R, Wi 2R AR



CI % 2H Low density group

W IRTE AL

Number of Salmonella (cfu/mL)

Endotoxin content (EU/mL)

B 4 Medium density group

129

W 54 High density group

i

i

skox
FE

3.0x E4+

2.0 x E4 1

1.0 x E4 4

56 76
H i
Days after birth (d )

0.25 x E4 4

0.20 x E4 4

0.15 x E4 4

0.10 x E4 4

0.05 x E4 4

-

0xE4
x 56

76

H i
Days after birth (d)

¥ P < 0.05; #: P<0.01; **: P<0.001

8.0 4 s s
.0 x Fdn
=) i) ok
E
E 6.0x 44
®qe
23
e o 4.0 x E44
Ba
K
< 2.0xE44
E
z
0 T
56 76 96
H i
Days after birth (d )
3 1.0xE7 7
§ skkck
k.; k
< 8.0xE6 - -
&
=i s
B 60xE6
WE
§3
S E 40xE6 A
£ 2.0xE6 - e
E
z 0 :
56 76 96
H i
Days after birth (d)
E1

AFZEXKREXGTE. DIRE., SEAFSNASTSRLENZM

Fig. 1 Effects of stocking densities on Escherichia coli, Salmonella, total bacteria
number and endotoxin content in rearing water
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Fig. 5 Effects of stocking densities on diameter and density of myofiber in leg muscle of Shan Partridge ducks
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Fig. 6 Effects of stocking densities on expression of inflammatory factors in pectoral muscle of Shan Partridge ducks
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