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Table 1 Composition and nutrient levels of experimental diets for metabolism trial ( air-dry basis) %
SiH ltems TR 1 TR 2 TR + 5% i v 25
NFD-1 NFD-2 NFD +5% EHC
JFURE Ingredients
TEH) Starch 64.83 68.83 66. 63
5.1 Soybean oil 3.00 4.00 4.00
HERE Sucrose 18.00 18.00 18.00
21 4E 2 Fiber 5.00 5.00 5.00
f1#; Limestone 0.80 0.80
PR =45 CaHPO, 2.00 2.00
£ NaCl 0.37 0.37 0.37
Mg # 1 Casein 5.00
O ¥y Zeolite 5.00
HiiE Ak Premix" 1.00 1.00 1.00
&1 Total 100. 00 100. 00 100. 00
EF: 7K 5F Nutrient levels®
H1LHE DE/(MJ/kg) 14. 81 15.85 16. 34
FIBREE A % L EE DE,/ (MJ/kg) 14.81 15.85 14.90
WAL HLE B i DCP <0.01 <0.01 4.86
£5 Ca 0.74 0.74 <0.01
BV TP 0.36 0.36 <0.01
B AP 0.36 0.36 <0.01

D HUE R R B T 55 i M 32 4t The premix provides the following per kg of diet; MgSO, - H,0 707 mg,K,SO, 333 mg,
CuSO, - 5H,0 35 mg,5% KI 4 mg,FeSO, - H,0 477 mg,MnSO, - H,O 15 mg,ZnSO, - H,0 460 mg,5% Na,SeO, 10 mg,
VA 15 000 IU, VD, 2 700 IU, VE 12 mg, VK, 3 mg, VB, 1.4 mg, VB, 6.6 mg, VB, 2.3 mg, VB, 14 pg, ##% nicotinic acid
16 mg,Z fig45 calcium pantothenate 9 mg, '-fig folie acid 250 wg, =42 biotin 30 ug,

DL TG SO Sy S At FE AKOE Rl . 2 [F. Ca, TP and AP are measured values, and the other nu-

trient levels are calculated values. The same as Table 2.

1.1.2 AR E SR

EFE 60 ~75 H i, fdt FRETCH , 35t 14 R AR T
KT (7.53 £0.56) kg i 5% IS 34 3k, &
ENEES 1 SKAENARE . HAR 32 KBl I 4
M, 8 3k, AhE& N 172, R DE  fa ik it
R B 2R3, 205 7 ~ 16 F116 ~25 kg 2 4
RE AR B, BT 5 AN [FVE S5 40 R 1 ik 50 1)
K (R15 ~RI11) , U % DE  iF & KF T 85 8% 1 T
B o AR i bE 4 g S 1 30 ) 2 i S8
TR 2,
1.2 MEBRK T E

2 R AR B 2R 96 h A [i) W i 4R
R, EHBERIE, BRELPWEMEEG,
APIR IR T4 T XU it 5 PR A . B A
4 hiftgE 1R, BRI BUHE PR 1 10% FF 5 — 20 “CLRAF
#H.

] A A A S 4 Ll A B SR g T R

16 kg RRAH VA KOR IR W AT A9 A 1)
Hiar 13 .25 kg WA BRI 2 Sk B, KR E I
5155 1 P 2 e A T A A T A R Y
PLECHE, B F BT 0 B9 W, 4538 43 72 70 1R ) ) 1% i
PR T LA B B AR W
UL .

5y ¥ )7 ¥ il GB/T 5009. 3—2003 , GB/T
5009. 92—2003 , GB/T 5009. 87—2003 J5 i il &
(TR RS 3187/DX @ xS R 7 AN 2N 77 38
1.3 HiEAE

PIRES QLA B T 50 A SRR EE (BW)
s ARIAHATE (BW" ™) 24 h {08, 5 LR
HUHE I JC G AP A DU R o
JONEHE AL/ RIURBUR (2/kg) = [ BrBORIKE (g) x

Bir BER ARG/ B (% ) — BT BCpIAEE (g) x

B BRI IAES /B (% ) 1/ B BOCHR R (kg) -
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Table 2 Composition and nutrient levels of experimental diets for growth and slaughter trial ( air-dry basis) %

i H Items

2H 51| Groups

R15 R14 R13 R12 R11
JE A} Ingredients

F K Corn 53.19 54. 04 54.89 56. 60 58. 30
k1 Soybean meal 14. 70 12. 84 10.98 7.25 3.53
7%k Wheat bran 19.16 20. 17 21.18 23.20 25.22
KM Rice bran 12.10 12.10 12.10 12.10 12.10
F ¥ Limestone 0.07 0.07 0.07 0.07 0.07
R & 55 CaHPO, 0.41 0.41 0.41 0.41 0.41
£k NaCl 0.30 0.30 0.30 0.30 0.30
iRk Premix 0.07 0.07 0.07 0.07 0.07
41t Total 100. 00 100. 00 100. 00 100. 00 100. 00
7K Nutrient levels

M {k g DE/(MI/kg) 12.39 12.26 12.13 12.01 11.88
R H % Ik RE DE,/ (MJ/kg) 8.97 9.11 9.26 9.40 9.55
AIVH AL 2 H i DCP 11.55 10. 63 9.73 8.80 7.80
#E Ca 0. 64 0.63 0.62 0.61 0.60
M TP 0.42 0.41 0.41 0.40 0.39
Rk AP 0.24 0.24 0.24 0.24 0.24

TR R R8T T R $2 it The premix provided the following per kg of the diet; CuSO, + 5H,0 26 mg,5% KI 15 mg, Fe-
SO, - H,0 213 mg,MnSO, - H,O0 7 mg,ZnSO, - H,0 194 mg,5% Na,SeO, 5 mg, VA 10 000 IU, VD, 1 800 IU, VE 8 mg,
VK, 2 mg,VB, 9.4 mg,VB, 4.4 mg, VB, 1.5 mg, VB,, 9.4 pg, JHER nicotinic acid 10. 5 mg,iZ k45 calcium pantothenate

6 mg, R folie acid 165 pg, 44 & biotin 20 pg,

RIREE R UL FIE £ A" Fon . %k
P 2% F Excel 2010 3 3 5 ] SPSS 13. 0 F [N R F
ZOAT AU ¢ K IR R T B T o

2 HR5HMH
2.1 RMEHEONIES . B S

SR J0ES GBI RS, A YA QI
WALk, — 3850 45 R e AR R 2k, B
LG AP B B e A S i 5 e e A AR
Hh A DGR R A L B B Ok, T A A I L A R R ok
s P 5 HET S5 5 | (4 AS AT 3k 0 1 45 | W K o
o g | PR HE M A PR R O B 0 R
B

B2 3 AT UL, 5O 75 4 N U5 A |l ) HE I
FIR N H SRR TR 2 58 1E 855 B /KO 1R)RR 5 HE itk
B 4(109.7 £5.6) .(106.1 £9.0) mg/kg BW,
FH2% 3.34% ; Wi HE 4 (56.3 £2.6) ((57.7 +
3.5) mg/kg BW 22 2.46% . F£ik WIS A E
FHE 45 HE i (211.6 £9.5) . (183. 4 =

18.4) mg/kg BW" ™ AH2% 14.28% ; Wi HE Wt N
(108.7 £2.5) . (100.8 +5.8) mg/kg BW"™ #{
22 7.54% o FikN AR L RK AT E
FLRUEE , 0 N RS B HE T S B SRR A R
o REIEH SRR S IO AR, 5t &5
PRAS HE M 5 45 2 PR R, 3 Rl 5 g o
(12.8+2.0) .(14.2 +2.8) (13.9 +1.5) mg/kg BW
(P>0.05),%#(13.7+1.8) mg/kg BW, L) I
SRRH], SN DR b HEM AR 2 85, PR A 1 HE
i SRR S R K To G . 2 HE M Uy I, 2
A0 IE B85 K 7 ) R 2 A HE M & S 5 R (97.6 =
4.9) .(91.9 £7.2) mg/kg BW, Jo 31 ] it 2% £ 41
i (33.3 £5.4) mg/kg BW, IEH 55 /K-FAf R
(ZEEHEH I 25 5 T ICES IR (P <0.01)
SN 2 %8 1E 5 W 7T TR PRt HE 1 1 43
WA (14.3 £2.5) (14.4 £2.4) mg/kg BW, &
BRIy (4.8 £1.3) mg/kg BW ; e @it & 1F
W K PR A3 ) Dy (42,0 £3.9) (43,4 =
3.3) mg/kg BW, TG A4 (16.0 £1.9) mg/kg BW,
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Table 3 The metabolism of endogenous calcium and phosphorus in piglets'’
4E Calcium # Phosphorous
ToRIAHR + TCRFRR +
HiH Ttems ERERL ERER2 @;ﬁw gy CRERL ERER2 @gﬁﬂmﬁ 4
270 (%
NFD-1 NFD-2 ) NFD-1 NFD-2 i
NFED +5% EHC NFD +5% EHC
%% Number of piglets” 5 6 6 5 6 6
3G Body weight/kg 14.00 £1.67 9.49 £1.38 10.17 £2.26 14.00 £1.67 9.49+1.38 10.17x2.26
Z2ik B AR{AH Show as live body weight/( mg/kg BW)
% A+ Intake 267.7+36.5 261.1+24.9 <0.01 130.2 £17.7 127.1 x12.1 <0.01
FRAHEM Excretion in urine  12.8 2.0 14.2 +2.8 13.9+1.5 14.3 +2.5° 14.4 £2.4° 4.8+1.3°
Z&rh R Excretion in feces  97.6 +4.9* 91.9 +£7.2° 33.3 £5.4° 42.0 3.9 43.4 3.3 16.0£1.9°
A 1HE Total excretion”  109.7 £5.6°  106.1 £9.0° 47.2 £5.6° 56.3 £2.6° 57.7+3.5° 20.8%1.2°
F235 B LA E Show as metabolic body weight/( mg/kg BW* ™)
% A Intake 515.4 +51.7 457.6x49.8 <0.01 250.8 £25.1 222.6x24.2 <0.01
FRFHEM Excretion in urine  23.4 +3.9 24.7 £5.0 25.5+1.8 27.7 £5.4° 24.1 6.5 9.4+3.8°
ZEH R Excretion in feces 188.1 +8.8* 158.7 £14.9* 59.8+9.1° 80.9 +£7.3" 76.7 +4.9° 27.2 +3.6°
A1 HEM Total excretion”  211.6 9.5 183.4+18.4°  85.3 +9.7° 108.7 £2.5°  100.8£5.8" 36.6+2.0"

VR ROE E BR AR [ TR 22 R AR 2 (P <0.01)

mean significant difference (P <0.01). The same as below.

T#[Fl, In the same row, values with different letter superscripts

DG FFE R NFD-1 ik 1 30058 1 — B W) & ARG U5 R & i k. A experiment pig of Jianbai Xiang pigs in

NFD-1 turn was eliminated due to ankylenteron after ileo-rectal anastomosis.

2.2 EMBEBERHG. BRARE

B AR A S T R B A A R 1 S AN ) o
FOTCRR , T8 i U AR N T ) o A 2 28 R
M3 O S H A5 R L3 40 /% DE it
BKFT 2 A RER BT IEH 585 0 DU R 1
55354 (10.86 £0.12) [ (8.02 £0.15) g/kg, Hi
W= TR (P <0.01) s BEAY DU {H 73
R (4.50 £0.12) ,(4.75 +0.05) g/kg, J5 I
THII(P<0.05) . JofRHE EAYES WEDUR R 5 4
R i B A Rl A T A A S, (HAE A
I7 A= BB B (AR EE B ) AR 1 — B o

3 3 8
3.1 RMEHEBHIKBHERRANE

A R TC S A AR 5 R RS KT T R 3
B M PR A HE AR 0 5, 1T 2 B 1 HE i R ) 37 4R
A AT R0 o 31X 2R BT, 51 M A 38 0 )RR v 4
(1 714 k15 PR oA 3 8 3 AR P T L A R A R o
T AR PN 2 A ) 0] BB AR 8 ST B B A3
Het 3 0 A7 FF F — 20 W 5T . DA 389 IR 5 HE itk

#(13.9 mg/kg BW) K8 W IR BG40 2% , LATCAS
TR A ZEE5 R (33. 3 mg/kg BW) Ron N3
PR, BTN FFAEES 1) INTRLEAR 2R 47, 2 mg/kg BW,
ARC(1981) fli 1 4% 1 45 75 2 5 I, N I 2E 45 Ny
32.2 g/kg BW, N IR 45 0 2845 19 1% . A BF
FENTRIEES 5 2 He A — 0, T 8 bR 85 3K 2655 1Y
41.11% , A RFdE—2B0F9E . DATCAS I R oy 5 3 45
5 P R R A 4 2% 22 Mk 8 1 Ak R B Bt
INEFE A 4E a2 50 47. 2 mg/kg BW,

TERA RS 7K 58 R 1) 26 18T, 2N &4 2 4
TR B O R g S pY U0 AR & 4 i o 10. 86,
8.02 g/kg, Wi W& & T/, XRM], SN E IR
B UTRR S AR B B U0 AR OG5 R 0 B
Tk YK 9% A7 T B85 5 4 i,
HE 52 N & 08 B i R ae AR KL E 1Y 32 2 0,
Ji 03 00 i A 0 RS SR 1 I B R G T R R
AR R B B ) DB R BRI, R E R R E
(BW,, 1. ) =0.816 x BW —0. 006 x BW" " +0. 252%%
ol BARARER , SN G A AR B AR R i T 22
H#4(10.03 -0.184 BW) g/kg(R* =0.967 0) ,
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Table 4 Body weight change and deposition of calcium and phosphorus in piglets

7~16 kg 16 ~25 kg
Iji H Items
R15 R14 R13 R12 R14 R13 R12 RI11
4o (AT Initial empty body weight/kg” 8. 17 7.75 7.82 7.86 14.09  14.60  14.52 16.06
A4 45 Initial body Ca/% 0.68 0.68 0.68 0.68 0.74 0.74 0.75 0.76
f& W5 Initial body P/ % 0.30 0.30 0.30 0.30 0.32 0.32 0.31 0.32
KZsHkT Final empty body weight/kg” 15.14  13.76  13.71  13.18 23.57  24.01  22.30  24.01
K& 45 Final body Ca/% 0.76 0.75 0.74 0.74 0.68 0.68 0.68 0.70
K& W Final body P/ % 0.32 0.31 0.32 0.32 0.33 0.33 0.32 0.33
JCJg 1 Fat-free gain/( g/d)Z) 149.20 129.52 123.66 112.73 190.40 198.78 151.25 159.33
K Feed intake/ (g/d) 573.98 508.55 527.19  493. 32 834.52 819.44  805.41 822.99
JCNg 3 A4S 4 A& Intake of Ca and P of fat-free gain/( g/kg)
45 Ca 24.94 24.99 26.63 26.82 27.90 25.75 32.63 31.04
Bk TP 16.22 16.23 17.27 17.36 18.12 16.70 21.12 20. 06
AR AP 9.27 9.47 10. 30 10. 58 10. 57 9.95 12.87 12.50
JCHR TR AY4S R T FL i Deposit of Ca and P of fat-free gain/( g/kg)
FEYTF i Deposited Ca 10.95*  10.69* 10.91*  10.91° 8.17° 7.82°> 8.02° 8.09"
WU FR 4 Deposited P 4. 57 4.33 4.51 4.58 4.79 4.70 4.79 4.72

Dos (KT AR E IR G 6B 5N 459 &, The empty body weight is body weight taking off the content in di-

gestive tract and bladder.

D ENGIRTE BW,, e =0. 816 x BW —0.006 x BW" ' +0.252, (R* =0.999 5) )

3.2 BMEEBHRSSRMANE

S TS PN R DR B N RS G i
MBS AR Y B o T R R, X B R
TR A OB K RIS X R, SN
X0 GRS T 4 1 5 0 W ) N 57 A P R
TRDIE A Bl 1 A A B A L Y R RO R
I, 5P 7 T O S S A R R, WA
20 4% (Pl TOT 38 5 DR HE T T 208 5k P £ 3957 45, 4
TRUHRAT AW AN T I, SLRE 5% K R 3 4 U
R e L 4 5 A AR R, LA R AR R R B
JRAGHEME S A S 11 O], TR TR A AR 2 %
PHHEME L 102 HeBi, A T B — RS, A TR I R
9 PR B HE 5 (4. 8 mg/kg BW) O P IR PR B 461 2K
FEWEE A (16. 0 mg/kg BW) Sy Py U 28 Wi 4 2k
S R W 00 P9 I AR 2l 20. 8 mg/kg BW, X
50 A A K T % T A R 1) P A 2
2% 20 mg FA B, [FPE LI B G R P UE 2 B
5 PR PR B A 2 2 R W A e T B, M R A
A7 0 4 5 75 B2 20. 8 mg/kg BW, Fan %'
FiI Jongbloed 25" v FFY T i fal AR I 2 £ 5% 1A UL
HE AR 5 ~7 d I 5% F2 000 1815 | Bk 45
TR BRI AR AR IR o A5 IR B0 AR AT ]

SRR, T RE S IR A R IR T e AR X, Y
2 1R 37 O S 00 0 A AT A AR T %
TERHSR Ay A BRI TN 32 BE 1A O, A Rk —
5T,

AR RN FGT, M EE 2
AR E B TG B 4 e 0 DU & 4 Ao 4. 50,
4.75 g/kg, Jo WA Mg & T RT M. K BWiihe =
0.816BW —0. 006 BW" " + 0. 252 #:4 h [ SR 1k
H S, TN TS A ARG AR K v
M (3.46 —0.000 04 BW) g/kg, i T W 7552
HoR KN £ 35 Ry 0. 000 04 BW, B fifi 4% [ 48 K &
30 kgL A 2 0. 01 g, HioA SCZE 15 H il 7 42
WM 3.46 g/kg, FIBEATHAGENAE KR
TR B UTR D H LA S i 2 40 A G
FEeB T AE B S A KX B T 2 S, A T
it — 2% o
3.3 EMEHS. BRI ARE

DI 35 55 T v 3G 5 A0 4 L B 4E i AR 5 TR
B2 RUNAS B T SN R 2 A A
Bk 59 )RR A 1) FC T AR 3 40 0 ol (60. 12
1.05) % F1(47.99 +2.48) % , J5 M & 25 R4 A% 7] g
TR AR A A A T B e NS B DO AR T R Ak i
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IR AAH LU0 8, 2 A 1R B AR A R0
(LT AL 2R ) (67. 43 £2.40) % F1(66. 13 +
5.01) % ,FEAMEFE—8, Bie LXK AR A
RO BT AL R = T R R S8, AT R SE PRt
IR T G S i e 1 S A 5 D S
IR A5 A, HEAE TN A 58 5 R A IR 5 A AL
WY EH AL T # 60% F1 67 % fiit .

s % B

@ Bt M AN w E
47.2 mg/kg BW , 1§ 20 20. 8 mg/kg BW,

Q) B A A A AR 5 T 2R O (10. 03 —
0. 184 BW) g/ke BW, % ff %5 & & 24 %
3.46 g/kg BW,

@ S A H IR G TR 5 1A A5l 1 LT
AT 60% 1 67 % fliit

&3k
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Endogenous Calcium and Phosphorus Metabolism in Guizhou Xiang Pigs .
Deposition and Requirements of Calcium and Phosphorus
for the 7 to 25 kg Growth Period

YANG Zhengde' XU Wanli' KONG Deshun® DAI Yi* WU Ping'

(1. College of Animal Sciences, Guizhou University, Guiyang 550025, China; 2. Guizhou Institute of Animal Husbandry and
Veterinary, Guiyang 550005, China; 3. Bijie Institute of Animal Husbandry and Veterinary, Bijie 551700, China; )

Abstract; To determinate the calcium and phosphorus requirements for maintenance and growth of Guizhou
Xiang pigs, six castrated Congjiang Xiang pigs and six castrated Jianbai Xiang pigs at the age of 3.5 to 4
months and with the same body weight of (11.06 +2.61) kg and genetic background were selected as experi-
mental animals in this study. Calcium- and phosphorus-free purified diets were adopt in this study to investigate
the metabolic regulation of endogenous calcium and phosphorus in Guizhou Xiang pigs. 34 Congjiang Xiang
pigs aged from 60 to 75 days and fed with the protein-free diets equalized digestible energy (DE ;) were select-
ed to measure the deposition regulation and requirements of calcium and phosphorus in growing Guizhou Xiang
pigs using a comparative slaughter method. The results showed as follows: 1) the losses of endogenous calcium
and phosphorus of Guizhou Xiang pigs were 47.2 and 20. 8 mg/kg BW per day, respectively. 2) The deposi-
tion of calcium and phosphorus were 10. 86 and 4. 50 g/kg of fat-free gain from 7 to 16 kg live body weight
and 8.02 and 4. 75 g/kg of fat-free gain from 16 to 25 kg live body weight, respectively. The results indicate
that requirements of net calcium and phosphorus for maintenance are 47.2 and 20.8 g/kg BW and for growth
are (10.03 —0.184 BW) and 3. 46 g/kg BW in Guizhou Xiang pigs, respectively. The true digestibility of
calcium and available phosphorus of conventional compound diets may be estimated by 60% and 67% , respec-
tively. [ Chinese Journal of Animal Nutrition, 2011, 23(8) :1402-1408 |

Key words: Guizhou Xiang pigs; endogenous calcium and phosphorus; deposition regulation; requirement for

maintenance ; requirement for growth
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