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Effects of Different Forms of High Copper on the Growth
Performance of Pig at Different Growth Stages

ZHOU Zuo-hong', LIU Xiao-lan?>, WEN Xiao-yang’

(1.College of Animal Science and Technology, Jiangxi Agricultural University, Nanchang 330045, China;
2.Jiangxi Animal Husbandry Technology Extending Station,Nanchang 330044,China;3.Nanan Township
Government of Xinyu City,Jiangxi Province, Xinyu 338008,China)

Abstract:Fifty weanling pigs (Duroc X landrace X Yorkshire) were randomly assigned into five groups,10
for each,and different forms and levels of copper were added to their diet, 50 mg CuSO4(Group I ) and
150 mg(Group II),250 mg(Group III) and 150 mg Cu-Met (Group IV) and 250 mg(Group V).This experiment
was carried out in two phases.The first phase was from the beginning to the eleventh week, and bodies were
weighed every four weeks.The second phase was from the twelfth week to the day when ready for sale.In this
phase, the pigs of group II,IILIV,V were respectively divided into two groups at random( Il ,+ II; II[,+1II; IV,
+1IV; V,+ V). The pigs of group Il —V were fed with the same diet as before,those of the other groups were
fed with the diet for group I . The results indicated that, both 250 mg/kg CuSO, and 50-150 mg/kg Cu-Met in

diet could improve pig’s growth performance, but Cu-Met was superior to CuSO4. The dosage and form of
supplementation of copper depended on the growth stages of pig.
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R, AEAKETEYEESHE, RUEEAERERGN, FRERE. FERPNRBERE
W, EEKEEEOERS RN 240 mgke MMH, BEFRBENERER, HRAFHHRMUR
BERT KRN, BEAMBOREKEASEXSRIMMEH YRR . Pau B IR ZE TR
BTERTHEK Y BENSW, #TEEERTENEM.

AR REER, EREHYEKKNER, HHFRT —RIIEMIAS. ARET7E NS
w. AR R FORAE S H E R EHRH S, EREFRARESEEBRS)C. REEFWMAE
B, RIMEARE, RS ESAREE, FHmRNENEnmEm. T2RETHAUL, B
RESEMETHFEEN, FREEBARMAZRAAR ARFESERIECHERN, FHREERHETSE
gm: ARFRTHRERENPEN GHED, FREERMAEM. RESIMERK AN ETE,
BEEMAAFAREEM. ALEIRBARERFENETREE. ARRFEE THENARAFNENER
MW SHBRE, NARAKHBREESERREWE, AREEKFGNAHULTFRFEFR. &Y.
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1 MB5HZE

1.1 R
1.1.1 &% HEHEN 15kg £FHK “AKK” Zm RT3 50 k.
1.1.2 #B4R FE 1 S(FMHRB), SHHERHE 98%, T FHE 24.59%.
1.1.3 ZABMA HREH (ML), FERS: REERRE, 773N CHi1004SCu, 77T EH 230,
SEPEHE 16.24%.
1.1.4 R¥shmehia BS54 £FEE MHHRHER. ARBMHIEE (15kg £4) B “HEX” =nH
TWATHE 54 &, EENBEFH#ITRE. Bh, W 7d, BALKKREERE, BkE 50 L, FEHLZ K
54, B2 NEH, BMEH S KB, RARBERERHFERENESS, EAERE. AEHERE
WESHEENRC (1998 }R) A KBEERFERLETMA. BEHTREFKELE 1.

FRKAFBHEBMARSR N : [ 4H: 8§ kg ERHREM 50 mg BRERH; 4H: § kg EalHRE
B 150 mg GREE4A; II4H: 4 kg ZAE AMIIN 250 mg BiMe4H: IV4: 8 kg ZAEF RSN 150 mg BE
R4, V4. § kg M BEMEIN 250 mg EEBRM: U ESHWRFLHERME L%

1 ERBRESRERKE

Tab.l Composition and nutrient level of basic diet

% 2% Content 4 8% Content
HA N I3 Prophase J5 ¥ Anaphase EFRKF B ¥ Rophase /5 #§ Anaphase
Ingredients (1~4 D (5~15 f&) Nutrient (1~4 &) (5~15 &)
Week1-4 Week 5-15 Week1-4 Week 5-15
E% Com 70.5 75.4 #1t.88 DE/(MTkg™) 13.69 13.69
S H1 Soybean meal 224 20.0 #HEBA CP/% 17.96 14.63
£ ¥ Fish meal 4.0 1.0 5 Ca/% 0.76 0.84
A ¥ Limestone 0.8 1.2 B P/% 0.63 0.70
& ik Salt 0.3 0.4 5 Cu/(mg-kg™) 17.63 16.54
BEE Lys 0.15 0.1
EHE B Met 0.05 0.04
% 4 Vitamin remix 0.03 0.04
ey —
’iﬁr[iej:fment 0.5 1.0
1.2 HFRR

REEHITEHRBE LR, RRNOEBHEHE (HE 3K, BHEEK, KK ESHE 0019 mgL. &
R AW EFEREGE . ZRRDEANBGHT .

F—HE: NERBFHEESE 11 A, EXRRIFH, CRVGHERE; THEES 4 AHRE 1K,
FRERT 1d19:00 &8, 2 KEE 07:00 FHEKRE. AR IEEHICR LY.
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T2 B -MBRBARETHRE (B4 r=10)
Tab.2 Growing performance of pigs in groups in the first phase(Every group »=10)

prf=| ERE] BIA T HVA EA
Items Group [ Group 1I Group 1T Group IV Group V
YIE/kg 16.97+1.034 16.63+1.47* 16.47+2.034 16.47+1.43 * 17.0341.37%
1~30 H 26.88+£2.22% 27.30+2.70* 26.48+3.02% 27.70+£2.334 28.36+£2.44%
31~60 B 41.81£3.09° 43.301+3.56% 42.17£2.83° 44.49+3.01* 42.90+3.11%
61~78 H 58.57+4.03° 59.28 +3.88% 57.16+4.23° 62.91+£3.97* 57.21+4.35°
HWE/g 330.33+48.59%° 355.67+69.35%° 333.67+58.36< 374.33 £69.65*" 377.674£70.36*
IEO HR#&/(kg'd") 0.96+0.12* 0.96+0.35* 0.96+0.26 * 0.95+0.16 * 0.99+0.21*
imuﬁa R R 2.9140.12% 2.700.09%* 2.8740.13% 2.54+0.10< 2.62£0.08%
Cui-::d" Hi¥E/yg 497.66+101.25 533.33+£98.47°" 523.13+15.56™ 559.67 +£99.27** 484.67+123.47°
311;]60 AR &/(kgd’) 1.33+0.35° 1.49+0.26* 1.43+0.21* 1.38+0.31% 1.414£0.27%*
(L3 2l 2.67+0.14%* 2.79+0.15% 2.73+0.08™ 2.4740.11° 2.90+0.19%
H#E/g 931.11+145.32% 887.80+165.48%° 832,78+99.05°5® 1023.31£186.26"* 795.58+97.36%
6‘578 H K fr/(kg-d") 1.880.54* 2.160.69* 2.02+1.01 1.89+0.66" 2.02£0.84*
R R 2.02+0.145% 2.43£0.32% 2.43£0.18* 1.85£0.25% 2.54+0.214
N HifE/g 414.23£99.37° 444.54+102.36 * 428.33£96.35° 467.16+113.54* 431.17£101.68"
Cu-addit IEfO A F#&/(kg d?) 1.15%0.34* 1.22+0.25% 1.19+0.18* 1.14£0.27% 1.2020.214
on o S8 A 3 2.78+0.36* 2.74+0.28* 2.78+0.16* 2.44%0.33* 2.78+0.19*
H#EH/g 533.33+99.87°% 546.79+112.34%° 521.67+102.95 595.38+125.38%® 515.13+131.56¢
1;378 BR&/(kgd") 1.39£0.23* 1.52+0.31* 1.460.21* 1.39+0.26* 1.47+0.30*
LE SR T 3 2.61£0.12* 2.78+0.22* 2.80+0.31* 2.33£0.17° 2.85£0.28*

RA—THEEEXEFRHEARE, ERFREE (P>0.05); A—TERASFHARE, ZFEF (P<0.05); F—

ITHENEFRARE, ERKREE (P<0.0D) RPHEHUFHE L IFHEME (MeantSD) FIR,

The same capital letters within a row is not significantly different from each other(#>0.05),The different capital letters
within a row is significantly different from each other(P<0.05),The different small letters within a row is extremely
significantly different from each other(P<0.01).Values are given as meantstandard deviation (SD).
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R OB E L H B YA B R (P<0.01). JBAFRE 30~45kg B, B, MMAKMREEHESTH
I. VA (P<0.05). HESKRENBRSHABEZHHNXREEFARE (P>0.05).
22 F-MBBRABEST SR
BN BRRAEEEREELNLEK 3. B 2.
3 BE-WMBREHABETEE

Tab.3 Growing performance of pigs in groups in the Second Phase
T Item I ) 1 v v MIOGHI  MUIGHIT IV GHIV mvG+v

lnﬂ%‘:ﬁgh' 56.24+2.36* 56.45+2.65* 55.44+2.02*  55.83+1.99% 56.44+2.12% 57.01x2.31*  56.20£2.30%  57.47+2.45% 56.13+2.41%

KE/kg §9.8344.02%  88.25+3.95%4
Final weight

RiBE/ 0.84+0.08  0.800.06°*
Daily gain

HX#&
(kg + dY 2.350.19%4 2.39£0.21%4 2.30£0.45° 2.64£0.21* 2.270.14° 2.24+0,16°  2.38£0.22%*  2,5540.15* 2.31£0.19®

Daily intake

TR Ak 3
Feed 2.80+0.12° 2.99£0.95%4%  2.88+0.63°®*  2.93+0.26°™  3.03:0.28%*° 2.95+0.20%° 3.01£0,'%84 2.7420.15% 3.12+0.18*

conversion

% 14 n-8, AUl n=d; A—FIAH B NS FBARE, ERARE (P005):; A 1AW ASTRARE,
EREE (P<0.05); AR SFERRAE, ERHEE (P01 FFHEHLUTHMELIFRERE (Meant

SD) &R,

Group [ #=8,0ther groups #=4.The same capital letters within a row is not significantly different from each other(P>0.05),The
different capital letters within a row is significantly different from each other(P<0.05),The different small letters within a row is
extremely significantly different from each other(P<0.01).Values are given as meantstandard deviation (SD).

MNEIATUUEY, EEKREERERE
60 kg LLfE, SRR MEmFAHARRIREEN o
A g, MR, TR B BN 150 mg/kg o
BEBREE, BRI 50 mg BB HE 191
BEMREIT.
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(ERAMENRERERNSERNEK e
BrBCEYIMR . EARRELE 15~60 kg BB, i S
AR O R A AR R E R oty e e R e
X EACR R TR NG RY . 5 kg Fig.2 Coluﬁg Fiilurf}(])ié/fégl()lgigili{f{gt(‘n};i:tli?éicond Phase
Em HRA N 150 mg BERERFIX BRI E
MR BIf

Q)FEFIEFRBRAIXT 30~45 kg AFEMBHBNRXRTEZWER, NILMHMBENENRETEREE
W, BmAREEARFANENXGERALZM.

Q)EERFMGRFANGMABELRASHTABRTENAREKN B . 2UEGTERE 60 kg
A kg HBPEHM 150 mg FEERE, 60 kg f5H 50 mg FRERHH .
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B A
87.253.657  92.0084.057 o0 4014455  87.6743.83°  87.88+4.12°  94.83x4.27%  85.75£3.55%

Bab As Cb Bab
0.80+0.08 0.90+0.09 0.75£0.07 0.76:+£0.0655 0.79+0.08 0.930.00% 0.74+0.06°
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