haibal

T 1 ORI 6 ¥ 2
B AAS &5 11 55 g

ERE kAR, x  FEFRL,NAUR, ZRR
(MK FFHHAFEERFR, ZRHM 225009)

W OE: A4 RBEFLFEARENY, R 4 x4 BT 5%, R0 AP EAEFE LA R i BT R F R
R, FRATREN(A) ERZGH(B) ZH(C)Fe &8 (D)4 & GANAT 2 7 BL o094 B AR ATE B a0 1 A= R
KBRENG T, ZREW . @H 6 R favefaciens, R.bromii R =7 Roseburia faecalis,Uncultured T33H60F48
Uncultured GRANT42 B 1 A# R E Mo KB EURAERZEZF(P<005); REALE LR KL KR,
FERANEBAEABAZFRZEZ(P<0.05), ZETL, ZORBNBEmAFRREBENT R LY M,
KEW:RORRBE M R R XL, LF

FESES: S827.5 SCERFRIRAD : A X E S :0258-7033(2011 )03-0035-06

WEMEMEARMCP) 2R A/ EEE  EREW., Fit, ARPEERPER . ERERA
MR FEORIRE . W FE4r FI R Ash Y8 SR BBy B BN S T sh i, IR 45 & o 7 sa B
RS MCP @S BUR A RORIE R A s E A )7 I DNA $8 58U HR , B FERF T 28 1 00 U 52 sl A=
B AR TR R TR WS DR S AL AR RS e R
BRZ—. MEMEYWERESZHIHRERE REFRFEOUIRS RSO R R
A %IJFFJ H *gxﬁ MCP\%&E@W?&@K;%?&LJE“JO | HREEE
EA 6 H O A P 1 A 85 44 3% i) ) A 5 0 45 /0
o R o) 4 R e X R R B AL IR AR 11 RS E AR 4 H12% (KEMIT(26.2+
1.6 k) 7R B IR MR L AR 2o R I 3R L A R
VBT - 15 AR RR A1 H (30771567) Ko SR AR S PR (A) ERE A (B) GHI(C)
R E35 (1972) 4 TTRHA L S ARy (D)AERY H R (R 1), 2 IR E[E NRC(1981)1
. EEEE I T AR, RE AL R 4 FE T Y

Wk H 3 . 2009-08-03 ; & [1] H 31 : 2009-12-22

diets containing three levels of vitamin D; (2 500, 3 000 and 3 500 IU/kg). The results showed that there was no effect of
25-0OH-D;on average body weight, weight gain, feed intake and feed conversions. The ratio of breast meat was increased
with increasing in concentrations of 25-OH-D; (0, 35, 70 pg/kg) while was decreased significantly (P < 0.05) when fed
with 105 pg/kg 25-OH-D; compared to diets with 35, 70 pwg/kg 25-OH-D;. At 14 d, the concentration of phosphorus in
tibia was increased with increasing in concentration of 25-0OH -D; (0, 35, 70 and 105 pg/kg) while was significant
differences between diets with 25-OH-D; 70, 105 pg/kg and 0, 35 pg/kg; At 15 to 35 d of age, the weight gain was
increased significantly(P < 0.05) when fed with the diets containing 3 000, 3 500 IU/kg vitamin D; compared to 2 500 IU/kg
vitamin Ds. At 14 and 45d of age, the concentration of calcium was increased significantly (P < 0.05) when fed with diets
containing 3 500 [U/kg vitamin D; compared to 2 500 and 3 000 IU/kg vitamin D3; At 14 and 45 d of age, there were
significant effects of interaction between 25-OH-D; and vitamin D; on the concentration of calcium and phosphorus (P <
0.01) and phosphorus (P < 0.05) in tibia, respectively. Based on above results, the optimum adding level of 25-OH-D;
was 70 pg/kg of diet containing 3 000 IU/kg vitamin D;.

Key words: 25-hydroxycholecalciferol; vitamin D;; performance; bone mineralization; Beijing ducks



®1 KRBREREARESERES (TURERM)

i H A B C D

H R 418/ %

ok 25.47 24.00 20.94 23.73
PEH 4.53 - - -
FEARESH - 6.00 - -
T - - 9.06 -
kb - - - 6.27
PR % 0.34 0.34 0.34 0.34
R A4 0.36 0.36 0.36 0.36
' 0.34 0.34 0.34 0.34
TR AR 0.26 0.26 0.26 0.26
(R 68.70 68.70 68.70 68.70
&t 100.00  100.00  100.00  100.00
R AE/(MT - kg™) 8.38 6.72 7.59 7.14
T 51% 91.10 89.67 89.80 90.70
ML /% 10.89 10.88 10.65 10.96
Ca/% 0.43 0.48 0.46 0.53
P/% 0.28 0.27 0.25 0.31
Ca/P 1.54 1.78 1.84 1.71
Lt K LA © 43.40 43.69 43.51 43.26
ELE KL EH®  35.87 35.43 34.71 34.5
SC/NSC 121 1.23 1.25 1.25

T OFT BRI ALSY : FeSO, TH0 170 g, CuSO,+5H;0 70 g,
MnSO, - SH,0 290 g, ZnSO, + TH,0 240 g, CoCl, - 6H,0 510 mg,KI 220 mg,
NaSeO; 130 mg; ZE4E 2 A 1620 000 TU, 4E4E 25 D, 324 000 IU, 4E4: % E
540 U, 4E4E % K, 150 mg, 4E4E % B, 60 mg, 4E4E % B, 450 mg, 4E4E % By,
0.9 mg, 4E/E % Bs 1 050 mg, ZEREG 750 mg, MR 15 mg. QR AE N 52
B RE M B, A S AR 3 S0 f . B)SC=NDF-NDFN; NSC=
100-[( NDF-NDFN ) +CP+EE+ASH]

1.3 fi5, 4 H 08:00 1 20:00 %5 &R,
1.2 Wl SHMRE & 4x4 00T It
HEAT IR, 2 4 AT, A B O 14 d e
12 do B WIE W A9 25 4 KATE 08:00,10:00,12:00
14:00,16:00 ,18:00 ,20:00 I 4% %98 H ¥ 10 mL LA
W HHESHG 5 5~12 RERR 1 IR E R
100 mL, 8 d [ UL B a4 K R 08:00,11:00,14:00
17:00,20:00 ,23:00 ,02:00 ,05:00, #4514 H ¥ 8 d
IR B MR G T 20°CARAE, M TSt
G307 .

1.3 DNA R4 IS 40 5 B T 53 A

1.3.1 DNA [EHL 2% Zhou AW JrikififT, 756
5 A0 43 A (R A B 0 ) 52 T 42 HC DNA. ¥k JiE
FEE R, 0.7% 3 g W Bk i HL UK /) DNA i 5 R
BRI

1.3.2 40w se R 7 oA LA SO A Y
DNA Mtz , 40T 16S rDNA #5191 i#47T PCR
PP, 1.2% S5 R WEEE RS L VKR IN PCR P2 K/ H
Gel Extraction i 7 & (Sangon Comp. ) M By 5 1 & ik
H e 4624 1000 bp ) PCR 7249, ¥ 2 5 pMD
18-T ki 4%, I % 10 3 & 32 5 KW #F 1§ DHSa
L, BN R R PR o FLRM 8 P B
Ve, W AR5 IR AR L B IUBORL, TR 51 41 PCR %5 &
I AT 1E )5 32 B Sangon Comp. I 5 o K5 Fr il 45 1)
J¥ 51 i NCBI | ) Vecscreen 2% [ it v {5 % . H
BLAST 5 GenBank J¥ %1 #F 15 #H 1 % b xF . H
MEGA3.1 8 LLARH R AT A 417
L4 AW Z RSB
1.4.1 REMHEX N (PCR) 435I L4 16S
DNA V6-8 5|4 J5 i rDNA 9 ITS1 5| 95k 17
PCR ¥ 38% (3R 2) o 1.2%3 R WEEE I f Uk Azl PCR 7=
Y5 R B
1.4.2  SSCP & Wl 5 &l 3% 43 #r  SSCP 5 i 2 B4
Schmalenberger S EOHEAT K 1E b S IR Carriqo
SETHEAT o EEECT AL 25 b B AT AT BRI A%
Wt 4, A UK & R4 ) [E] Jaccard A BLPEHE
H(Cj) o Ci=j/(atb+j) o 2UHT, j AR IE SEA 551 455
a.b HPUKIE & A ARFEA 1A 8
1.4.3 20 6 s I 2% 1) o 0 A X 2 43 AT
FHANTE V6-8 5| Wyl iy AH0RF b DNA F1 1 & 7 5
FEME Y PCR-SSCP 2577 PE L34 (RIAE 5 A iR 14
AN T B AR [ 5 i PCR, K5 22 PCR 7™ 9y ] 5 it
SSCP Kl ) , ¥4 ff SSCP 4580 5 K v [ T EA
[F] i % 5 1 454 E W% e B 18, ] BandScan
4.30 Zr BT 55 K BEE AR B A e, 18—t
o ity TR O RT3 A E R S A e i, DR E A R
SSCP [ i v 45 B i 1) 4l Fir R 2 1) 40 1 A HGAH X
Al
1.5 R E R LI MFS 449k (NaCl 8 g, F ks
0.6 g, fE/REGAREW 100 mL, EZAZE 1000 mL)YL
M ER B0 76 BB (BT T CKX41, H
A (100 x )FI532 14400 x ), J5EHANEL /mL=
N/A4xDx16x10x1 000 =N xD x4 x 10*, 2t ,N
I 4 A5 A R HUREG D AR RS AL
1.6 ' pH., WAWEMMAEANE M
pHS-3C #! pH i1 T & BURE I i Sz I 5 pH, R
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519 51T (5'—3")

F:GTG CCA GCM GCC GCG G
R:TAC GGY TAC CTT GTT ACG ACT
F:GAA CGC GAA GAA CCT TAC
R:CGG TGT GTA CAA GAC CC
F:AAC AAG GTT TCC GTA GGT
R:ACT TCG CTG CGT TCT TCA

478 16S rDNA 427511

AME 16S rDNA V6-8©

JEHL yDNA ITS17

A Wi /bp P T
S-D-B-530-a-S-16 M=C:A(1:1) .
62 1345 T Songon Comp.
S-D-B-1492-h-A-21 o Y=C.T,(1:1) ongon Lomp
S-D-B-338-a-S-18
S-D-B-518-b-A-17 443 B
S-D-P-1738-a-S-18 )13 .

S-D-P-1951-b-A-18

10 57 ZE A L SRR BE L B 2 S U ik
53 B I AR TR L PG R i o B 2 TR B
1.7 ittt R Excel 2 BEE #1/E & L SPSS
v11.5 i) One-Way-ANOVA #1757 2243 #r Al 1LSD £
H

2 & R

2.1 W FCRENF SIH4 00 FriREA M AEY
DNA ] ODa/ODy, 75 1.68~1.91 Z |8, 0.7 %35 5 i 5E
Jig R ARG I 2% B B B DNA K BRAE 20 kb LA o
1.2 % By g W 58 J52 L K RS I 40 74 16S tDNA 42 7 47
PCR 7270 1 kb 245 19 B, & Sa B Y AR5 A
WMFEF) 14 4 (XHGR1-XHGR14), 3£ 3k GenBank
B il 5 EUS95379-EU595392, £ 4 4B 2 52K\ Blast
DL AR R A3 A s 1, DAAR AL 90% A I ok A
(AALFE 90% ) ¥ sl + W 43y 8 41(3& 3), LA
25 43 A1 25 2L 40 T 7 A BT 7 R AR O

22 WA T 1 LW, 40 Ve-8 i
J U TTST X Be % PCR 779 53 51 29 2 T ) 400 bp
F1 200 bp 2245 19 B

D C B A Matker A B C D

w.. 2000 bp
W 1 000 bp
S 750 bp
S hrw e e

N TR R 200 bp

El 100 bp e

B 1 %W PCR =1

B2 v 0L, 405 SSCP &S H A4 18 4535 i nf
HERZH , A BLC AT D #4435k 11,1313 F1 12
A LD AR FRAE S50 S5 1.5.16 4541, 1 B 41
RS2 Skl C AR 717 % D AP EE 16 4%
HWHIRTTE A A5, T C s 18 47 e B 41

®3 HAEREMPEAIN

4151 ok e AR /% /%
1 1,4,7,11 R. bromii YE282 D(Q882649.1 94~95 26.7
2 2 R. flavefaciens LP-C14-Adx AF104834.1 96 6.7
3 3,6,8 Rumen bacterium R-7AB239481.1 98 20
4 5 Uncultured bacterium Thompsons46 AY854333.1 96 6.7
5 9,10 Uncultured bacterium T33H60F48 AB270100.1 91~98 13.3
6 12 Roseburia faecalis M6/1 AY804149.1 91 6.7
7 13 Uncultured bacterium Thompsons14 AY854309.1 97 6.7
8 14,15 Uncultured rumen bacterium GRANT42 AY858421.2 96 133

MYTESE . J L SSCP B A 20 4538 M AT HE Y 2%
LA B.CHID &5 R 13,1212 F1 12 %, A,
B Hl C A48 BURIE NS 7,13 2547, HD 41455 1.
4.5 %o AN, A R B AL 13 & C 5%,
4 Won, 20T A 2 R AR Bl B AN R R
W22 5. SVRE R, 20 AR SRR 54 H R A
S AT R

2.3 XU BERGS AR FE S DNA R Y 58
FE 1Y SSCP 4547 VC L /3 BT R W, Il e |48 1) I 371 3
N = e R e S N S A b SR S

REMEFIENE. F35h, 7k 3 Fl 6 BT HERA
ST SSCP fE 57 5 % K 1fif P 51 AN ] /9 DNA J B
AR RBRPE R 5 AL BRES 1 AR RERI R
F A 25 B BE L Uncultured Thompsons46 Fl Uncultured
Thompsons14 SEAHEAN, HAM T 2H (W] #RA77E B 25 B
MR 26 50 B 1 ZRATARGRI AR MR, LA R. bromii
YE282 .R -7 1 Uncultured Thompsons46 EERPEAS
#/N(CV <14.53%) , LA Roseburia faecalis M6/1 i CV
KA 32.91% S & L RE L RUR BT i 22 5
{5 R. bromii #1 R.flavefaciens %5 J% 85 BK i J& B 7£ &
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2 {4 ¥ SSCP i B itk
F4 BEMEISHER
i B C D
Gl
A 0.333 0.263 0.917
0.733 0.389
0.563
R
0.733 0.667 0.471
0.600 0.263
0.412

ZH TR B R IT o L BB A X5 A8 1 (31.03%~36.35% ) o
2.4 X HBEARZERRE I 3R 6 K, BRAE

201 5 &47% FH3 8

BHE RN A R B B # A BE 22 5. WEBJE L
A I C AL AT B8 Ak BIEARTE 4 4P ik B
AMEEREEESETACH, SDALEFELER R
EHEARACRBAH T2 BN EE R ESH
JIT 7 EL BT AE X 45 155 (73.68%0~75.87% ) o

3 i

3.1 XAERHARE W P s T REN T & DGGE
AT, RS R A R B A UK SR oA R
PEHREMR, 7351 o B ST R 63.4%F01 16.8% , K B
T AN SRS I S HORE DA G . AR Sk
B, E A M R BED R, flavefaciens SEAE H RS AL P[]
ARA 3 5 100 55— B 40 2 A Uncultured T33H60F48
SENAXS R E , SHT AP — B LR
TS XS 2T 4 A — MR, X pH Al
XU, 5y 2 BN o AR B AL R. flavefa—
ciens JSRF L& T HABAL, ATRE S i%4 pH B A
55 [AlBJZ 4 Roseburia faecalis ZEFE 35 5 T HiAth
AL, WTRE Ty SR A T, 5 21 4 Ak 1 A 5
HARMEOCER , WA DLPESR 5 A B, TE A A A R.
bromii ZERE LW HITE pH BCAR MY 0k 2 I e, T RE 5
X ks R ARpH B TR 32 M4 5% o 5350, R. bromii .\R-7
F1 Uncultured Thompsons46 JSBERY AR 45/, il i S
EATREERN EEINEEREA K, W R.bromii i j&—
S LR BV R s (R D W AR £

£S5 EARMEEHEEHNHN

9

10

11
Total

TR
2
944 bp
1A 11
958/957
3E 6
970/941
5
950 bp
10
954 bp
12
954 bp
13
932 bp
14
954 bp

A/% B/%
10.23 10.08

14.90¢ 11.73*

21.45" 22.65"

12.23% 12.93*

- 6.30
8.98¢ 7.83%
9.80¢ 5.35*
9.78 7.73

11.45* 14.98°

98.82 99.58

C%
9.20

11.68*

19.35*

11.75*

7.50

6.15*

5.70*

9.30

11.90°

5.70*
98.23

D/%
9.10

10.83*

25.38¢

15.15¢

6.33%

5.15*

7.63

9.90*

8.55¢
98.02

SEM P CV(N=16)/%  ZILrsl MM 45
0.8548 0.457 12.44 Unknown -
R flavefaciens
1.0361 0.010 16.87 LP—Cl4-Adx 96 2
1.4480 0.010 13.06 R.bromii YE282 95 1
0.7631 0.004 12.73 Rumen R-7 98 3
Uncultured
®
4.154 0.088 14.53 Thompsonsd6 96 4
07972 0012 2136 Uncultured 98 5
’ ’ ’ T33H60F48
Roseburia
0.6436 0.000 3291 JaccalisM6/1 91 6
Uncultured
1.4692 0.384 24.40 Thompsons 14 97 7
Uncultured
0.8103 0.000 17.92 GRANT42 96 8
14.926" 0.008 25.32 Unknown -

#3515 6 5 s IE 0 R A A B8 b (F) 15 30 i AU R 7 22 43 M 9 F {8 R AT 8088 JE A A 48 7 B R 22 57 B35 (P < 0.05) , MBS 71 38R 22
SR E(P<0.01), F#E

@D FOi%LL



xo6 EEHRMFEHEBEEMINESREBNZME

T H A B

JE B/ (x10° mL™) 19.27 19.60*

N E B /% 75.87" 74414
W H /% 8.03 8.38
B H/% 2.94 3.11°
LB A/ 2.65" 3.12°
HEEM/% 6.97* 7.86°
Giti% 96.45 96.87
pH 6.27" 6.20*

S AL/ (mg-100mL™) 11.08* 12.06*
Y0 EA 4R M i/ (mg-mL™) 5.5312* 5.8509*
J5 MU 1 4/ (mg - mL™) 5.2348" 5.5106*

C D SEM P
22.61° 22.19% 0.4272 0.000
74.25% 73.68* 0.8821 0.029

8.11 8.33 0.3500 0.712
2.32% 2.81% 0.2933 0.019
2.04* 2.79% 0.2530 0.008
6.95* 7.55% 0.3423 0.052
93.66 95.14
6.27" 6.19* 0.0289 0.000
15.04° 14.28° 0.5447 0.027
7.7086° 6.9389" 0.1734 0.000
6.2652"° 6.4963" 0.1530 0.000

REB Y R. flavefaciens 178 5 FEAVEUR , Al 5 H 5
Z 3| pH FZ R KW A K, 1M Roseburia faecalis 1)
CV K, AIRERIZA 5 HAM R 132 BRI SC &R, Al
H 5 Z A K pH 25 R 2K (1 52 0 I 8.

3.2 XM JEHRERRY R R R BB A%
PRI R R BRI N, F 5% & B 1) 10 ) O
25 5 PN B AR R B 95% % & 83 %, T 2
TR LHIAA BT o Hristov 554l E H A5 K5k K
- Sy i K RE K P Entodinium A 89% I Tt 3
91% , T AR RV A7 7E 1 AR B 2R RBAG i o A
W58 K B 43 s Jit e i [ 2 e 2 L v £k
I Isotiicha L fm TR EMAL, FReeh TiZE
RPN S I RS i S o i I K S I R e S
WA, TMiE CNCPS {4 F % e B 5 iyl 43, £
oy BT 5 A 7E I ) T TG I R 2 00 A R
&L Entodinium E95 F 8 11 WAl rPle £ 2AE A,
E.caudatum F E.simplex 4 % % 1 deaminase 7 PF .
ASBIGE v Ry 2 S RO B B RIS, L Entodinium
PR T )5 & Al REA 2 I 22— 53 8b Isotiicha J&
J AT AR AR, i Al iz L st R A
R PEARAJE R Z — o (H Ivan ZE0IHF5E KB, Ento—
dinium 5 0 EARZRWREZI N, 208A SR
A WAL, BT LA O AS [ ) 8 B IR
FAASTE] o A5 b BB K R RO R A P A e 2
FIG LA TR, BT Entodinium H A [R5
Ta# HHRAREZ DR T EH, X T iER 5 HIK
Yy B R A OGO 5 Hh BT 328 B9 2 1 D
)k G 5 A 5 R i R B 22 SR AR ) o X 1 B B
TR Y5 ) ) A P S B HER R A A S
N A AL 2=, X b 1 5 1 — 20 T S il g kA T
5.

4 21 JR HURY SSCP 45 S0 135 45 Ak S 4 18] A UL
FEEEA T ZAE, Hanit B s R — 2o R T
HUBRACZ 2 T 8 BT AR o (H AR I A H
P i 1) 2% IO AL 40 T 1) e B 0 55 41l 20 T, A
Je il o A 25 00 JE T B I LR AR S A 2 . S
BHRRR SO L B8N B T 2 A48 . H— 2 &
WP A5 5 R i A3 PR R S A D (A L5 5
@ &SSCP /Y 20 AR ) o L, T — 22 N H
SR 5 HEAT TR B 3845 0 A LASR A <7 B hy ) B
WL A R B FE IR B I L A R AR 45 A R AE 1Y 7 T
itk
3.3 AR5 ME M EAE R S A0 A E R
THEHSHEYMERR, e Z ALK
A2, RIIFHRECRE K 2L, TR0
WRHT, 5 B 43 B850 4 BB T (5 40 3 1 L %
2 f5 Y o Nhan S50 18 20 0 25 B2 A P ot B %5 B2
RS A AT B R R L
OB LA, T 20 B AR i L Ao 2 DR AR
R IIH KR T H AR 2 4k, P REIE 5 K
REMZh eSS If B EARA —E MK R o W Ento-
diniomorphid R FHZLER P Bij 1 pH 0T [, A T4F
B RFMBAE A, 1 Holotrich WIP=A= 3R, AF|
T4 LR A B . Ghorban ZERIE Entodinium W iT.
FYG LR E T 5> PP A TR A0 Ser. bovis \Amylolytic
bacteria % (1) B E T B . TEABFR T HERHANNE
HHEE, %W R. flavefaciens R 25 5 T HoAth 3
41, nTRES A ATE F A B B A DMEA — o i 51K
I B R R RO B2 2%, AR HORARIE T
KRR EAERRERE R, RTE—ERE L
ST E RS E SRR RO . Tt — 2P
PRVT AR 1 G Y21 ) 1 B O R LA A
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Effects of Dietary Protein Sources on Bacterial and Protozoal Community Structure in Goat Rumen

WANG Meng—zhi, SHEN Jian-zhao, LIU Ying, DONG Shu-hong,YU Li—huai, WANG Hong-rong"
(College of Animal Science and Technology, Yangzhou University, Jangsu Yangzhou 225009, China)

Abstract: The objectives of this paper were to investigate the effect of protein sources on rumen microbial population,
including bacteria and protozoa. Four goats fitted with rumen cannulas, were used in a 4x4 Latin square design. And
formula diets were divided into 4 groups according to their nitrogen sources, which was feather meal (A), corn gluten meal
(B), soybean meal (C), and fish meal (D), respectively. The cloning and sequence analysis, SSCP fingerprint, and cell—
counting techniques were applied in this study. The results showed that significant differences were found in several kinds
of bacteria, such as R.flavefaciens, R.bromii, R-7, Roseburia faecalis, Uncultured T33H60F48, Uncultured GRANT42,
and an unknown group, and also, there were marked differences in 4 protozoal genuses, such as Entodinium, Epidinium,
Ophryoscolex, and Isotrichidae, among protein sources. In conclusion, the protein sources had important effects on
ruminal bacterial and protozoal community structure.

Key words: protein sources; rumen; bacteria; protozoa; community structure; goat



