IR R TR RS AT B4R PR R LI AE . BRI A Sh
iR
AR ERM WXE KLE LEW MEH Ul
(RS AAKERTK FF IR, 5K A7 A R 7 SRR S5, 775
266109)

2 RIS B AR S RIS N AT PR A 8 A, R 2 FR B ARG A Kk e L 3 1 1)
e BRARHHRTE BEThRe s m . IR 1 HES FORRE 360 K, ML N 6 N, 4L 6
ANEE, BAET 10 RfG. T4 xR, ARAER TN 100 mg/kg 2k, ABINFLHL
FHIE: T~VIH IR H, fERARRAR T2 00 0. 25, 50, 75, 100 mg/kg £k, Ahi%E
LEFUFF BN 250 mg/kg. REGHT 4 . S5 REMH: 1D 5 1AM, VISR AE.
SFEJHME, R, R Ak, B, BRULE, Mg E AR, T4
JEAR. SFELLn AR DL R S R B BRGS0 BSE AWM TS (P>0.05)
FHIH K. RHEL,. AR R MIERR . RER. DIESEHREE (P>0.05) . 2)
IV, VA/EE, PHHEERESREE T, [0, VI4 (P<0.05 5 P<0.01) , VALK
FHEZERWEZET 0. . VI (P<0.05 8% P<0.01) . 3) IV. VASREREERT
M4 (P<0.05) ; VAR EZESKEE ST 11, 4 (P<0.05 8 P<0.01) , VAL
RRFEEHTIH (P<0.05 . 4 V., VIHMEMAEASERESHNEES T, T, IV
4 (P<0.05 2 P<0.01) , VAMKLAMEERESREZE ST I, I, VA (P<0.05 ¢
P<0.01) , VAIMKAMMEREZESREES T 1. IO V. VIA (P<0.05 8¢ P<0.01) ,
VAL gk R B E Btk B & s T 1. [I. V. VI4L (P<0.05 5% P<0.01) , V4
MR FMmaE A &R®EEREEm T I, 0. IV, VI4 (P<0.05 5% P<0.01) . 5) IV,
VA M Sk EE A 1R E & T, VIA (P<0.05) , VAL R & & B3 Bk B EK T 10,
VIZL (P<0.05 8¢ P<0.01) . HIBLAI, SERSERERFHEERA —EBME, RS INKF

o B AR AR AR T AU A KR E - AR AT B e SRR R R RS A KR A L G 1L
Ihag. BACETAE BEThRE, BRARPRR A B INK T e DA RS TR AR A 280 250 mg/kg Al
B LR B A5 A R BRIE B IR PR 60.34~80.50 mg/kg -

ek F 4 2018-03-22
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KRB : e WiEZFAMUATRE: AERS: AKMERE: & MLThAE: BARE: EATThEE
Ty $835 SCHRBR IR A : R

PRI L B WICR L —, BAENIERNER T 2 56 2 FhDhAg & A A2 2k
LIS, iEReZz HiGEMTRe, ENURIIER A KK E R bR R BRI, Zh skt
E LR AT TARFNZ K, R S EEREETT IUE . Hod & 32 L S A MLkiE
JARAR S, i R E SR PO R R, FRFE A R AP S GL e A 257, IR R AL
RRVE. B RGP LIS Pt g R e 2 —, A R A AR Y S E AR R A
FARFNEAY, AT NEFNS M R AT E R B . BT EH BB T5 4= AR AR R e AT i
PEFIR IV S 5 5L, 3X — U R 98— B2 [ PO AR IR R R L AR 2R 22 55 U 1 At 70 34 16
Horp, Bt E S RT5 Yerh — N E RIS R I 2 ZE0 > TR A KP4 R
HBEAT SE RN A 9T . BP0 0R IR J0 IR E FR IR0 BLHEOR REB Z I AR KR AL Rk
Blo WERITTRYN BB EKIERETFZ W H CARRESL. TR, & H MBI InK
ST DA R AR, S T LR F 2R 08, k2 T DA BRI AT XS AR KM R, B AR
HERAR KT, PRIV (388 B R R AT B 2 B A K (0~50 mg/kg) 4R s i 8 nto), 4%
AR s I = K (400~800 mg/kg) MIERET, PUAFASARE AR G2 EE TR, f2nm
KPR SRR AR K M R R RO,

R B E AR R AE s A B — P, W DAA RO SCE s, R R KMER . A
WFFCUESE, Al 27 FUR TR e 08 ) b = SO AR 11 51 RS I AT RO IR M 48, 42 i P XS 11
JE A K02, Beng B I N EE XS IR R B i PDRH AL R S B (), S AR i AN
AR, BT FUIR AR AT B R Rk R SR I B < R e 70, BN @ e
T RENS 5% A A R T BB A ELAE B A e S, AR T T, ARSI T A
SENSIE AT Tl R ARG X Bk R R AR AT, 19 1~48 B BOE B R INIKF0999.56 mg/kg,
Foft AR ARG E R R EE S — R, ALERATIH—PRAE, e ARG R
FRIR IR B ZE AT B A% O B R KT I S A T . Ak, ASIREE DA RS
FORT G, I W FEA 5 BRIS I0 7K P PR b S IS R 2 PR T 0 TR RS ARG A KR e L & L)
e BRACI B IR T BERISENA B FEARZR Bk 55 Rl 2 FRURF 1 1 [R) 5C 28R S 8 FaDAR ARk
KPR AT YR 5 07
1 MEHSTE
1.1 R 5%t

R H SR H R RE360 R, RABNL TS5, BN N6 N, HHANER, 4
MNEZI0RKE (AEEE1/2) R BT IR, I A, 72 FL Rl T s 100 mg/kg
B, RIS RS T~VIAURIRIGAL, 78 SRR A /K P40 B o 25, 50+ 75,
100 mg/kg®k, Ab B ZF AT B VR 7K ST 328250 mg/kgo IRBIA4JE o BUIGHE i [ ZOK & )



BOAR AR 2 ol 22 vy o T ER VT AT PR A mD BRI . ke FH R U O — K R R I Bk
(FeSO4-H20), HAT R 791.4%; i3 PG S 27 JAT O R T RORrR R, 3% B AN 2%10°
CFU/kg, —FHVIWEE BEXEVMRHA R A .
®1 BT
Table 1 Experimental design mg/kg
3 Groups

WiH Items I (hHHE
1I 111 v \% VI
control)
2 Tron 100 25 50 75 100
FhELZEHIFT B Bacillus
250 250 250 250 250
subtilis

1.2 RIS AR
FERHAR 2 FENRC(1994) XK &8 7 i B Boit, A TAR 4L A8 78K 7 L3R 2.
2 FERBARL AL R E TR OXCT 2 i)

Table 2 Composition and nutrient levels of the basal diet (air-dry basis) %
BUE Ingredients T B 77#/KF Nutrient HE
Content levels?’ Content

EK Corn 60.00 Rigthe ME/ (MJ/kg) 11.76
M1 Soybean meal 28.40 MEAR CP 18.92
i} Fish meal 2.00 5 Ca 0.74
KK Wheat middling 5.00 AW AP 0.33
FKFEF Corn straw 2.00 AR Lys 1.02
BEIRESS CaHPO,4 0.84 HAMR Met 0.31
Fi¥} Limestone 0.96 FBEER Cys 0.31
3 NaCl 0.30 HAR+FMER Met+Cys 0.62
MiEIGE Trace

oloment) 0.20 # Fe/(mg/kg) 19.85
Z 4% Multivitamin® 0.30
£t Total 100.00

U 4 AR T O T 7 AR it Multivitamin and trace element provided the following per kg of
the diet: VA 1 500 IU, VDs2001IU, VE 12.5mg, VK;1.5mg, VB25.0 mg, I nicotinic acid 65 mg, 2R
pantothenate 15 mg, & biotin 0.2 mg, M folic acid 0.5 mg, JAFL choline 1 000 mg, Cu 6 mg, Mn 85
mg, Zn85mg, 10.42mg, Se 0.3 mg, Co 2.5 mg.

2)@5% SR, HoAthE 5KV R it 548 - Fe was a measured value, while other nutrient levels were calculated
values.
1.3 fEFRE

IR AT A A AT AT RE s AWIREGE, W_E AR TR, IR B B UUKATER &,

UM, E R SRS A ROIRL .



1.4 I5EFRIR STk
141 AKMEREIRFR

4JFER, RIS G AT B IE R E, THEAERS P HIG E(ADG): & H ikl
HFER, THECFY HR B = (ADF) AR E LL(F/G). & RICFR S AP0 koL, 5L
#% (mortality rate, MR) .
142 FBEETERESEIR

AREA, WEFEE IR (AREE1/2) R E BT IZ AT R E IR0 RS,
Ho R, I3 RBITEE, FAiEEE12h, %M (KEA R4 W AREE RS 1T 7775
(NY/T 823—2004) W fE ke . pipfe i, s, WGIRE. EMBIE, JitE
J& 3 % (slaughter rate, SR) 2§ % (half-eviscerated rate, HER) « 2= /i % (all-eviscerated
rate, AER) . /% (abdominal fatrate, AFR) . JiJJl% (chest muscle rate, CMR) FIf#
L% (leg muscle rate, LMR) 635 J& 3P fETE R
1.4.3 M FEAR A IIE AE A Fe b

ARG, WARFEE a2 N CARES1/2) R EEGTIZ AR E 0 R,
HelR, BIt36R . FRE GRS ZANHUE IR ML E SR MU EAT O E % R Re AL
— o4z a4 oCIRAE, REABEZNEN T (H3L7600-020) WA HMLLEH (HGB)
. A4 (RBO) ¥R, 441 EA (HCT)  FHIAIEE (MCV) RT3 L
BASE (MCH) ; 7—#433 000 r/min B O3 MGG, F-20 °CERAE, FFI 5 (i sk
45471 (total iron binding capacity, TIBC)  #2k8 AU E (transferrin saturation, TS) A%k
SRR Curic acid,UA) . JRZE % (urea nitrogen,UN) FIJLEF (creatinine,Crea) &5 & .
L5 Giitorir

K HISPSS 22.0% 44 d1 B[R 25 77 % 73 BT (one-way ANOVA) H I LSD i Al it ok 46 562 Feh 73
Wik, IR LTI Ebr iR FoR . FASHE OC LU0 40 BT % 1 A B TRDAR v A ok
SR 2 B 2R SN, SR R P, R R R 9 3E B KT . P<0.05F1P<0.01
Gy 7 S S 2 AR S 25 K
2SR5
2.1 AN [E BRI IR K ST ARDAR R 0l 5 28 AT B 0o A S A K e e P s

FHZ 3 A, RN I, 14 CRIBIFE AR B AHEL, VI G
M ZEMIAF D 4ERSIRE . ADG #7Fm (P>0.05) , ADFI. F/G ¥JF#{& (P>0.05) .

T3 ORI FT O ARG A K R RE R
Table 3  Effects of Bacillus subtilis on growth performance of goslings

=] 7 Groups <EM PAH
Items 1 VI P-value



fAE BW/kg 1.28 1.30 0.084 0.249

S H S ADG/g 42.92 43.40 0.292 0.429
FEIHREE ADFl/g 103.37 102.11 0.438 0.167
REL F/G 2.37 2.32 0.020 0.180
Y% Mortality rate/% 0.00 0.56

HE 4 ATAL, TR I X RS R EE . ADG R F/G sl % (P<0.01) , HF#
FER RN g i, ERSIRE . ADG BSETH R R R, FIG SERRE TR . o,
IV, VHAAE, ADG W& T4l (P<0.01) , E&Fm T, VI4 (P<0.05) ; VA F/G
R FETI. VI (P<0.01) , BFMTUIL (P<0.05) , 5VHAZERAREE (P>0.05) .
%4 ADFI #1 MR Z R AR (P>0.05) .

W 2R S, FETRR AR N 250 mg/kg AEHEZERIFTE M ETHR N, R ADG (Y Al
F/G (V) SURERRINKT (X0 Z I = 2k B 07 FE A b s Ae .

Yi=41.718+0.161X-0.001X> (R?=0.722, P¢=0.000) ;

Y>=2.428-0.008X+6.629E-X> (R’=0.884, P=0.000) .

HH _FR 2R BV 7 FE A5 e ZESRR AR R I 250 mg/kg AOAS B SF AOAF BSR40 N, 1A
FRHPS N 80.50 mg/kg ¥k, ADG i K: TRARHA N 60.34 mg/kg Bk, F/G fefE.

PA_EZE IR, Rl B 2F A R R BRI A (R s AR AR KR B AR . 34, FETNINAL 2
HFFEEME T, MR RN FE R 100 mg/kg I, A KMEREIRFRE BT, MR
At e, BB IR = e AR =

FA4 ARV IR T CRDRR o S A B 2 F A B 0T ARG A K e 1 R T
Table 4 Effects of Bacillus subtilis supplementation in different iron supplemental level diets on

growth performance of goslings

ZH%] Groups P {8 P-value
IH
SEM 7S 2R )/
Items 11 111 v A\ VI
Iron Linear  Quadratic
{RE BW/kg 1.25¢ 1.320 1.382 1.372 130> 0.0l <0.001 <0.001 0.351
SR H
41.98° 4429  4631°  46.24° 43.40° 036 <0.001  0.001 <0.001
ADG/g
FHHREE
100.86 100.86 100.89 103.35 102.11  0.43 0.255 0.105 0.988
ADFI/g
BlEL F/G 2.432 2.28b¢ 2200 224 23pb 0.02  <0.001  0.001 <0.001
B MR/% 0.00 0.28 0.00 0.28 0.56

5 7 HRE B AR RN G R e e B R R E R A B E(P>0.05), FHAR/NG PR R 2 5 8 3 (P<0.05),
MENG 7R R Z RIEE(P<0.01). £ 6. F 8. £ 10 [,



In the same column, values with the same small or no letter superscripts mean no significant difference
(P>0.05), while with adjacent small letter superscripts mean significant difference (P<0.05), and with alternate
small letter superscripts mean significant difference (£<0.01). The same as Table 6, Table 8 and Table 10.

2.2 AN[RVRRIENAINZK ST ARDRR o 8 A B 2 F0 AT 1 X 4 968 e =52 P e (1 52 i
HIZE 5 AT, B AR I, STAMEL, VIZL4ERS SR. HER. AER. CMR A1
LMR ¥7+& (P>0.05) , AFR JREK (P>0.05) .
RS R DA G ARG e S T RE A

Table 5  Effects of Bacillus subtilis on slaughter performance of goslings %
Wi H ZH%] Groups P
SEM
Items I VI P-value
J&SEZ Slaughter rate 90.12 93.63 1.100 0.114
5% Half-eviscerated rate 79.54 82.1 0.857 0.141
A2 All-eviscerated rate 58.57 59.54 0.654 0.518
fEHE* Abdominal fat rate 1.61 1.30 0.296 0.667
il Chest muscle rate 1.60 2.22 0.168 0.058
BEALZ Leg muscle rate 20.96 21.71 0.691 0.613

M 6 i, TARREAINAK X 4ERS AER FI CMR FEMR % (P<0.05) , HBHHE AR
BRI R8I0, 4E%8 SR. HER. CUR. CMR. LMR ¥J5ETHE RREMK, AFR SGF#K5
FrE. Hr, V4L CMR 2 E /T4l (P<0.05) , BF&E T4 (P<0.05) , 5V, VI4
ZRAEE (P>0.05) ; VA CMR &3 5 T4 (P<0.05) , 5111, VIHZE R AR (P>0.05).

PA b2 BT, PRDHR A A8 i B AP R A L 2 AT B R e SR i R B SE PR, [ AICE
JRUTRR . 34, TEIRINBE AT B 60T, JERRER 2R /KT8 #] 100 mg/kg B, f&
SEVERE S IR bR N, AFR A, WIS & A e L.

F 6 ANTFIRIN IR T CRPHR S A B 2 Fh AT B 0 ARG e 5 1 e 1 R T
Table 6 Effects of Bacillus subtilis supplementation in different iron supplemental level diets on

slaughter performance of goslings %

ZH%] Groups P {8 P-value
TiH
SEM % i =K
Items 11 il v A% VI
Iron Linear  Quadratic
e
90.12 91.79 93.36 95.77 93.63 1.04 0.527 0.151 0.446
Slaughter rate
a7 i 22
81.86 82.41 83.71 84.24 82.10 0.78 0.854 0.692 0.375
Half-eviscerated rate
EREied 56.79° 59.48® 61.422 61.89 59.54% 059 0016  0.017 0.006



All-eviscerated rate

[li:NiES

1.56 1.45 1.19 1.19 1.30 0.15 0.944 0.545 0.357
Abdominal fat rate
ifuljezs

1.22¢ 1.48b¢ 2.492 2.23ub 2.22b 0.15 0.018 0.177 0.306
Chest muscle rate
BELE

20.05 21.80 21.85 22.09 21.71 0.57 0.821 0.400 0.424

Leg muscle rate
2.3 AN [EV IR 0K ST PR S A B 2 AT B A R 1 T R 1
HEE 7 Ar%n, @A ¢ K AT, SI4UMEL, VIZLAERS 7% HGB % &(P>0.05). RBC
BE(P<0.05). HCT(P>0.05). MCV(P>0.05). MCH(P<0.05)%)7} i,
FT AT ZE AR T o AR I L T RE R

Table 7 Effects of Bacillus subtilis on hematopoietic function of goslings

i H 3| Groups Py
SEM
Items 1 VI P-value
M4 %E A HGB/(g/L) 142.0 143.1 0.727 0.512
LI 40 RBC/(X 10'%/L) 3.15 3.39 0.061 0.023
AP ER HCT/% 32.7 34.3 0.464 0.073
SE MR MCV/AL 91.8 92.3 0.148 0.082
P A S MCH/pg 29.7 30.6 0.232 0.025

H2 8 Al A1, TR N X 4R i HGB & & . RBC 3% . HCT. MCV #1 MCH
MR EE (P<0.01) , HEEH RN, 48517 HGB & & . RBC #(& .
HCT. MCV F MCH %% T+ Ja Fefk. o, V. VI HGB & sk 3% & T11. 114

(P<0.01) , BEFETIVA (P<0.05) ; VALK RBC =T E & T 4 (P<0.0D) ,
BEETIVA (P<0.05) , 5VIHERARE (P>0.05) ; VALK HCT M %3 & T11. 11,
VI (P<0.01) , BFHFETIVA (P<0.05) 5 IVAIMLE MCV &3 =11 4 (P<0.01),
BEFETV. VIH (P<0.05) ; VALK MCH &3 & T . IVAL (P<0.01) , B
TVIA (P<0.05)

DA b2 SR, R B S FRLRF R R R 5 o5 ARG LT RE AR . T34, TEVR N 2E 4
FREAE T, JEREGER Pk 7R IN/K Tk £ 100 mg/kg I, & MRS R Wisbn TR,
BRI KT i TE AR 2 3

R 8 ANEVRRIN IR TP s DR B 2 F A R 0 SRS I T i 0 R

Table 8 Effects of Bacillus subtilis supplementation in different iron supplemental level diets on

hematopoietic function of goslings

el #0%) Groups PfE P-value
SEM
Items 1I 111 v A VI EZ5 it —



Iron Linear  Quadratic

M4 EA 144.0

131.5¢  133.7¢ 1382 143.1* 141  <0.001 <0.001  0.329
HGB/(g/L) a
[z ]

2960 3.4° 3370 346° 339% 005 <0.001 <0.001  0.008
RBC/(x10'/L)

ZLAM AR
30.54 31.44 36.1° 3777 34.3¢ 0.74  <0.001 <0.001 <0.001

HCT/%
T 24 41 240 Mt A AR

83.8¢ 87.0° 95.9°  92.6* 923 1.16  <0.001 <0.001 <0.001
MCV/fL
ML E A H &

25.7¢ 27.6° 27.7¢ 328 30.6° 0.67  <0.001 <0.001 <0.001
MCH/pg

2.4 AS[FVRRIRS KPR rh s Il B 2 PR 810k 4 568 Bk A5 R JIFE T RE B ST
B 9 v, @I ECRT AT b, SIZAREL, VIZHAERS IS &, TIBC. TS HF+
& (P>0.05) , Ifj% UA. UN. Crea & EHEK (P>0.05) .
O AL ZE L R ARG Bk AR I T R 1) R

Table 9 Effects of Bacillus subtilis on iron metabolism and kidney function of goslings

| ZH%] Groups Py
SEM

Items 1 VI P-value
2 Tron/(umol/L) 29.64 30.39 1.617 0.845
MRS

57.40 57.80 0.231 0.448
TIBC/(umol/L)
HBYEAWME TS/% 51.29 53.01 2.970 0.806
JREE UA/(umol/L) 197.98 170.10 13.148 0.342
JR 2% UN/(mmol/L) 434 3.74 0.272 0.324
WLEF CR/(umol/L) 53.21 4731 6.048 0.678

H# 10 AN, AAPRRERER ISP HERS LS TIBC M1 UA & BN E % (P<0.01) ,
HBEE R PRI K P38 0, AERS S 2k & & TIBC. TS ¥t a5 MK, i UA.
UN. Crea & &K EAR. Hi, v, VAIME TIBC &%/ I, VI4 (P<0.05) , 5
HNHZERAEZE (P>0.05) ; IVAIME UA SEREZERTIH (P<0.0D) , BFLTVIA

(P<0.05) , H5II. VAZERFAEZE (P>0.05) . Z4iMiE TS L&k, UN fl Crea S B ERH
ANEE (P>0.05) .

PAESESRSRH, TR A R & B AP R ARG B2 AT 1, 3 Re 8 2 i AERG AR AT,
SR ARG K BRSO RS . 4, TEMSINREZE AT B A6 AR T, BEANER P kA Nk T-A 3] 100
mg/kg I, BRACEHIEIRA T IS, BEThRE A T mEs, SISl S T A

R 10 ARSI KT AR R AR AR B 2 ST B X AR RS R A QAR U 2y e P 52 i



Table 10 Effects of Bacillus subtilis supplementation in different iron supplemental level diets

on iron metabolism and kidney function of goslings
ZH%] Groups P 1{& P-value

SEM g &M ik

Iron Linear Quadratic

i H

Items 11 111 v \% VI

#: Iron/(umol/L)  26.00 28.72 35.70 34.72 30.39 1.57 0261 0.184 0.102
Mg A
TIBC/(umol/L)

ek BRI
TS/%

IR
UA/(umol/L)
PRER
UN/(mmol/L)
JULEF
CR/(pmol/L)

60.07% 56.00° 63.132 64.07* 57.80° 0.46 0.008 0.004 0.004

43.32 51.81 56.65 54.45 53.01 2.64 0.625 0.288 0.274

194.41° 14847 140.04° 146.29* 170.10> 6.07 0.003 0.060 <0.001
5.36 4.30 2.81 3.25 3.74 034 0.113  0.057 0.059

61.41 39.62 28.08 39.23 47.31 481 0275 0.390 0.053

300 o’
3.1 ASEVBRES AN KT AR b R AR B 2 R T X ARG AR K M R Y

BAE NN LA VTR —, EFERIIER K R BHEE TR ERE
LRVER . SRS & B ERSY mBE & &, SEm s A i DNA MG R Fr i
A A 2 B R 4 A i P R FI RO A4S, A 2 I B 6 B Vahl 8077 1~39 H R F
PIRS 1) K- SRR FR R N 04 20, 60 me/kg MIRRERIV A%, I B PAI NS 1K) 484 o 5 26 44
AP B S G . AR A S OSIPE Az KR I R AR I 04 150, 250+ 350 g/t IS T &
1k, fEREREA KM ADG, BFEREK F/Go AR 2E AR B & 3R AL 3 A A 1) 12 Fh
A B AV S AR i N 2 —, SR Eh A KRS TR A RS R
(191, Hooge 55O FTIESE, Al B 28 A B8 SR XS . RS R A (R AEKAE A . Molnar 5521
WFFE R B, RS ZERT I RES I AT XS ADG, R ETaR LR, ARG gE R xR, 1
PR R NG B E ORT R, BE R A RE AR . ADG, FRMIK F/G; T8 LAty bl AR 7 o B 1k
IR B8 25 FAT T e A S 5 3R A RS AR . ADG, 235 B FIG, H AR bR et 5t i
BRI INZKSF 100 mg/kg) o X RIS EZFM 1 S AA I EER, — & et F i
A KR
3.2 AEVBRS AN KT CAR rb R AR L 2 R T X AR B S M R s

J& S VERE IR B HE S IR P VR RE, DRI AR A M R B S 0 T A2 1 B AR A 2 —
F SRR ANV A B S B SR AR, M A IS TR TR AR IS BRI, ARSI
AR N, R AR e SRAT SRR SR I, GRS NS0, 100,



200 mg/kghth A< ZEFAT 1 H1I570, SRR RS ISR AERFTHER TG 2 #5200, A1 GEHE = CMRAN
LMR, &4EbrSHERMANLREZ . AR REY, AR s e, 55 28 fob 14 se 12
ARG 1 B SE PR RE s E A TRDHR Hh S I R 1) A R R T B 38 R R i AR RS I e S M R
JoHZAERFICMRIE R A R, H AT XA CBRBIN/KF100 mg/kg) - X3
B B R AT I SR B M RER, & Aeth [R5 e i i B =2 e
3.3 ARSI T URDRR v 8 A S 2 AT T X ARG 1L ) BE Y 5

B L LI AR A TR AR I SORE B TR S A LR R AR B3, L AR AT A T
J8 53 R AR B AR AL R o 5o A By (L RS, A R AR BN AR R AR o . LI RBC
HE . HGBE EAMHCT 2 LSV SAREPIR BUATE FR R0 B ZEARFR43, A6 245 5
FE, AADAR RS IR B 2 AR 1 R B e ARG I i T R, JC I DAAERS ) L RBCH & ATMCH
FHe R AR SRR A I I B R RURG B 2F AT B e A 2 SO A 3 1 Th e
HAFRRIIM T3 HRAL CBRARINIKF 100 mg/kg) o IX R BARG B 2E A 1 S8k B A h REH,
TR R SR RS IE LD RE . BRI MY e B EE HE MLHGB MIRBC I & 1, 1L BEIE
1o B B B D RE 5 BRAR £L 40 i 2E R AR (R BERBCHI & G, 2 G HaE I D) elS); Al B2
TR TR RE 25 ARG 1 32 1 T RE RO LB A 75 Tk — BRI
3.4 AS[RFRRAS I AT URDRR v 8 A 6 25 ST B o) SRS B A R R S JFE T e F) 52

L8 R R B 5 IR LA R AR R e AR R B IR IR T AR A R TR o 1 4
F52526, fJETIBCZ TR e 5100 mL L% A H Bk L 45 & R . IS 2k & & T A
T 8 BN IRER I E FRIRAS, RENE I LS S W R R Ak Y I Bk i, IR & A 2 i 2 5
FEC L3754 A 3ok B (1 RO AN B A1, 3 00 o 2 0 ) 4 S AS S R BT IfIURE AR ) 7= 2R 127280,
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Effects of Bacillus subtilis Supplementation in Different Iron Supplemental Level Diets on

Growth Performance, Hematopoiesis Function, Iron Metabolism and Kidney Function of Goslings

DIAO Cuiping WANG Baowei* GE Wenhua ZHANG Ming’ ai SHI Xueping
KE Changjiao LONG Jianhua
(Institute of Quality Waterfowl, Qingdao Agricultural University, Research Laboratory of
Nutrition and Feed Function, National Waterfowl Industry Technical System, Qingdao 266109,
China)
Abstract: The aim of this study was to investigate the effects of Bacillus subtilis supplementation
in different iron supplemental level diets on growth performance, hematopoiesis function, iron
metabolism and kidney function of goslings. A total of 360 one-day-old Wulong geese were
randomly divided into 6 groups with 6 replicates in each group and 10 geese in each replicate.
Geese in control group (group 1) were fed a basal diet supplemented with 100 mg/kg iron,

without Bacillus subtilis; and others in experimental groups (groups II to VI) were fed the basal


http://xueshu.baidu.com/s?wd=paperuri:(5a62ca530b90b4eed1f8c81e0ed04e70)&filter=sc_long_sign&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_ks_para=q=Accuracy%20of%20diagnosis%20in%20patients%20with%20presumed%20Parkinson's%20disease.
http://xueshu.baidu.com/s?wd=paperuri:(5a62ca530b90b4eed1f8c81e0ed04e70)&filter=sc_long_sign&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_ks_para=q=Accuracy%20of%20diagnosis%20in%20patients%20with%20presumed%20Parkinson's%20disease.

diets supplemented with 0, 25, 50, 75 and 100 iron, respectively, and all supplemented with 250
mg/kg Bacillus subtilis. The experiment lasted for 4 weeks. The results showed as follows: 1)
compared with group I, the body weight, average daily gain, slaughter rate, half-eviscerated rate,
chest muscle rate, leg muscle rate and blood hemoglobin content, hematocrit, mean corpuscular
volume and serum iron content, total iron binding capacity, transferrin saturation of group VI
were increased (P>0.05), the average daily feed intake, feed to gain ratio, abdominal fat rate and
contents of uric acid, urea nitrogen and creatinine in serum of group VI were decreased

(P>0.05) . 2) The body weight and average daily gain of groups IV and V were significantly
higher than those of groups II, IIl and VI (P<0.05 or P<0.01) , the feed to gain ratio of group
IV was significantly lower than that in groups II, IIl and VI ~(P<0.05 or P<0.01) . 3) The
all-eviscerated rate of groups IV and V was significantly higher than that in group II (P<0.05);
the chest muscle rate of group IV was significantly higher than that in groups II and III

(P<0.05 or P<0.01) , the chest muscle rate of group V was significantly higher than that in
group Il (P<0.05) . 4) The bold hemoglobin content of groups V and VI was significantly
higher than that in groups II, Il and IV (P<0.05 or P<0.01) , the blood red blood cell number
of group V was significantly higher than that in groups II, III and IV (P<0.05 or P<0.01) ,
the blood hematokrit of group V was significantly higher than that in groups II, III, IV and
VI (P<0.05 or P<0.01) , the blood mean corpuscular volume of group IV was significantly
higher than that in groups II, III, V and VI (P<0.05 or P<0.01), the blood mean corpuscular
hemoglobin of group V was significantly higher than that in groups II, III, IV and VI

( P<0.05 or P<0.01) . 5) The serum total iron binding capacity of groups IV and V was
significantly higher than that in groups IIl and VI (P<0.05) , the serum uric acid content of
group IV was significantly lower than that in groups I and VI (P<0.05 or P<0.01) . In
conclusion, the iron nutritional requirement of goslings has a certain threshold value, too high or
too low dietary iron supplemental level is not conducive to the growth and development of
goslings. Bacillus subtilis can synergize with iron to promote the growth and development,
hematopoietic function, iron metabolism and kidney function of goslings, and reduce the dietary
iron supplemental level. It is suggested that the appropriate dietary supplemental level of iron is

60.34 to 80.50 mg/kg when 250 mg/kg Bacillus subtilis is added to the basic diets of goslings.

Key words: iron; Bacillus subtilis; goslings; growth performance; hematopoietic funtion; iron

metabolism; kidney function
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