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Effects of D ietary Phosphorusand Calcium to Phosphorus Ratio
on Bone Character istics in Growing Xiang Pigs

W ang Fenglai Hong Haiyan ZhangM anfu Chen Q ingming
(College of A nimal Sciences and T echnology, CAU)

Abstract The effects of dietary phosphorus and calcium  phoshorus ratio on bone
characteristicsw ere studied using thirty-six grow ing castrated X iang pigs in a 3x 3 factorial
trial with four pigs as replicates For the nine treatment diets, phoghorus levelsof Q 3%,
Q 6% and O 9% were combined with calcium phogphorusratiosof 1 1, 125 land1l 5
1 The dietary phogphorus lenel and calcium phosghorus ratios in the diets were
manipulated w ith CaCO3, NaHPO+and CaHPO4, regectively. The length of the sixth rib,
fourth metacarpus and fourth metatarsus and the stress of the fenur and humerusw ere not
affected by dietary phogphorus level or dietary calcium phoghorus ratio (P> Q 05). The
freshw eight, the percentage of dry fat-free bone ash, thepercentage of bone ash calcium and
bone ash calcium phogphorus ratio of the sixth rib, fourth metacarpus and fourth
metatarsus increased w ith increased dietary phosphorus (P< Q 01), while the percentage of
bone phogphorus decreased with increased dietary phogphorus (P < Q 01). The breaking
forces and the bending momentsof the humerusand fenurw ere significantly different anong
different levelsof dietary phosphorus (P< Q 01) andw ere greatest w hen dietary phogphorus
was fed at @ 9%. Dietary calcium phoshorus ratios did not affect breaking forces and
bending moments of the humerus and fenur.
Key words M iniature pig (Xiang pig); dietary phogphorus, dietary calcium: phosphorus
ratio; bone

1 1999-11-24
2 ( ), 100094



3 97
[2.3]
1
11
3 (3% 3) 3 , 9 , 4
: 1 2 : 3
Q3%,06% Q 9%, 3 1 13,125 1 15 1 2
36 5 37 kg, 9
11 19 89 kg
12
1
, CaCO3, NaoHPO 4 w /% w /%
CaH PO 74 70 92 84
(12 12 18 MIkg® 1250
13 7. 00 15 00
, 5 65 Q 29
800mmx  420mmx 650 mm), Q27 Q30
, ., 600, 1L 00 @20 018
Q 80
16: 00 3 , . q 60
1 6 12
4 (1990)

141 11 P VA
, , 4500 U;VvD31500 U;VE 135 U;VKs2 7mg;
ey M C) i MT), VB1 Q0 9mg VB22 7mg, VBs 1 4mg VB1

Q 01 mg; 18 mg; 10 8mg; 200
’ , mg Fe1l00mg, Cu 10mg;M n 8 mg; Zn 100 mg;
- 20 1Q 2mg; SeQ 3mg; (15%) 600 mg
142 Reinhart ™ ®
(dry fat-free bone ash) 70 72 h,
72 h , 105 12 h
600 3h

143 10 00 mL Q 100 0 g, 50 00 mL
: (ICA P-9000,U SA )

144 Miller BF),




98 2000

BM) (9t ,BM =BFXL /4L
); S=BM xD/(2x (m/64)x BxD*- bx d°)) (B,D
,an; b, d ,an)
2 w /%
w /%,
Q 3% Q 6% Q 9%
A B C D E F G H |

11 1.25 1 1.5 1 11 1.25 1 1.5 1 11 1.25 1 1.5 1

Q29 Q 40 Q 47 Q 64 Q 80 Q 94 Q91 116 138
Q 30 Q 32 Q 32 Q 62 Q 63 Q 62 Q 93 Q 93 Q 93
Q 18 Q 18 Q 18 Q 50 Q 50 Q 50 Q81 Q 81 Q 81
( 1) ao98 124 148 102 128 148 a 97 124 148
92 52 92 37 92 71 93 01 92 89 92 81 92 62 92 60 93 00

15
Harvey , Y= u+ Pi+ CPj
+ PiX CPj+ e, u i P (i= 1,2, 3); CP;
(j= 1,2,3); Pix CP; (ij= 11,12,13, ,33);e
,SE
2
21
55 i (P> Q 05),
i3 g (P> Q 05),
, iy gt , 3t
(P< Q 01), Q6% Q9% i Q 3%

26 1% (P<Q01) 36 7% (P<QO01)( 3

3
w /% x
SE
Q3 Q6 Q9 P 11 125 115 1 P P
m/g
B 4 43 5 07 511 Q 110 4 83 5 03 4 74 Q69 Q25 Q 976
¥ 39a 469b 459ab Q 083 4 64 4 35 4 24 Q49 Q24 Q 966

it 430a 542b 588b Q001 524 5 49 4 87 Q23 Q25 Q 442
I/am

14 89 15 25 15 21 Q544 15 14 15 41 14 81 Q258 Q25 Q 348

E? 419 415 4 18 Q 966 4 25 4 22 4 07 Q348 Q25 Q 323

i 473 4 83 4 89 Q 470 4 75 4 95 4 74 Q212 Q90 Q 734

, (P< Q 05), (P> Q 05),
12 SE



22
5 bl ( 4
(P< Q 01), , Q 3% 3 Q6% Q9% (P<
Q 01), Q6% Q9% ,3 (P> Q 05)
¥ i (P> Q 05),
(P< Q 01), 15 1 125 1 1 1
(P< Q 01), 15 1
4
w /% X
SE
Q3 Q6 Q9 P 11 125 115 1 P P
w /%
55 32a62 26b 6514b O 59 443 59 90a 68 40b Q001 108 Q 008
E? 44 72 a 53 718 b 52 36b O 51 22ab50 36a 53 28b Q 117 Q 98 Q 001
i3 46 62a 52 66b 5452ph Q001 5110 5084 5192 Q846 138 Q 030
w /%
19 50 19 38 19 52 Q 306 19 56 19 45 19 40 Q 212 Q 06 Q 000
5? 19 63a1932b 19 49ab Q 027 19 49 19 49 19 46 Q940 Q 08 Q 125
s 1941a1912b 1910b Q005 19 20 19 27 19 16 Q482 Q 07 Q 161
w /%
941la 216b 909b O 937a 92916b 914b QO000 Q03 Q 000
E? 900a 223b 842c O 8 85 8 88 8 91 Q 722 Q 06 Q 001
bt 920a 89%b 852c O 903a 868b 894a Q025 Q08 Q 000
(1
207a 212b 215c¢ O 209a 213b 213b O Q01 Q 000
g? 218a 220a 230b Q 000 2 20 2 18 2 19 Q513 Q02 Q 001
i 212a 217b 2 25c¢c Q 001 215a 223b 215a Q026 Q02 Q 000
3
4 , , ¥ (p<Q 05) % (P<a 01)
. Q3%
B i (P> Q 05)
(P<ao1), ¥ bt
Q 3% , Q 9%
(P< Q 01 ¥ (P<Q 05) , 11
Q 3% Q 9%, 55 b
(P<Q01) b ,
125 1 (P< Q 05)
23
, ( 5 Q 6%
Q 9% , Q 3%

(P> Q 05)



100 2000
(P< Q 01),
0.3% , 0.9% 0.6% ,
(P> Q 05) (P> Q 05)
(P> Q 05
5
w /% X
SE
03 06 09 P 11 1251 151 P P
/g
69 75a 9% 17b 99 08D 0 003 90 25 81 08 93 67 0 320 597 Q0 710
121 25a 166 67b 169 92 b 0 000 150 67 144 50 162 67 0 285 8 05 Q 009
(kg- an)
137.92a 185 46bh 194 86 b 0 006 178 40 159 32 180 53 0 399 12 02 Q 855
245 60a 354 95b 331 87D 0 001 319 27 290 08 323 07 0 427 19 25 Q0 050
/kgran™ 2
977 65 1329 65 1274 79 0282 1427 78a 862 97h 1291 33ah Q 057 164 56 Q 117
1309 86 a1975 72b 1673 86 b 0100 1747 88 1538 16 1673 40 Q775 210 37 Q 486
3
3
31
Coaloon ™ Q 28% Q 73%,
: Q3% , i
Q6% Q9% , 55 Q 6%
Q 9% , b4 4 ,
Q 6%
32
Q 3% Q 6% (P< Q 01),
(4 8l Q 6%
Q9% |, , Q 6%
Q 3% Q 9%
(P< Q 01) , ¥ b4
[13]
33
Q 3% ,Q 9%

[4,11,14

16]

(P< Q 05)



3 : 101

10

11

12

13

14

15

16

Q9% |,
) 3 (1 1,125 1 15 1)

’ 1 ’ . . )

1999, 35(6): 8 11
) ) , . , 1999, 11(1): 44 50

Cromwell GL. Biological availability of phogphorus for pigs Feedstuffs, 1980, 52(9): 38

Reinhart G A, M ahan D C Effect of various calciun phoghorus rations at low and high dietary
phogphorus for starter, grow er and finishing svine JA nimal Sci, 1986, 63: 457 466

Kornegay E T, ThomasH R. Phoshorus in svine II. Influence of dietary calcium and phosphorus
levels and grow th rate on serum minerals, oundness scores and bone development in barrow s, gilts and
boars JAnimal Sci, 1981, 521049 1059

M axon D C. Dietary calcium and phoghorus levels for grow ing svine from 18 to 57 kilogram s body
weight JAnimal Sci, 1983, 56: 1124 1134

L epineA J, Kornegay E T, VeitH P, et al M etacarpus and metatarsus dmensional, mechanical and
mineral characteristicsof crossbred boars as influenced by nutrition and age Can JA nim Sci, 1985, 65:
483 496

Crenshav T D. Reliability of dietary Ca and P levels and bone mineral content as predictors of bone
mechanical preperties at various time peroid in grow ing svine JNutr, 1986, 116: 2155 2170
Miller ER, UllreyD E, Zutaut CL, et al Calciun requirament of the baby pig JNutr, 1962, 77. 7
17

Cromwell GL, HaysV W, Chaney C H, et al Effects of dietary phoghorus and calciun level on
perfomance, bonemineralization and carcass characteristicsof svine JA nimal Sci, 1972, 30: 519 525
Crenshav T D, Peo ER, JrLavisA J, et al Influence of age, sex and calcium and phoghorus levels
on themechanical propertiesof various bones in svine JA nimal Sci, 1981, 52: 1319 1329
CoalonJA, M axwellCV, HillierJC, etal Calcium and phogphorus requireanentsof young pigs reared
under controlled environrmental conditions JA nim Sci, 1972, 35 1194 1200

Walker GL, DanielosnD M, Peo E R, et al Effect of calcium ource, dietary calciun concentration,
and gestation phase on various bone characteristics in gestating gilts JA nimal Sci, 1993, 71: 3003 3010
KochM E, M ahan d C. Biological characteristicsfor assessing low phoghorus intake in grow ing sv ine
JA nimal Sci, 1985, 60: 699 708

Kock M E, M ahan D C Biological characteristics for assessing low phogphorus intake in finishing
svine JAnmal Sci, 1986, 62 163 172

KochM E, M ahanD C, Corley JR. A n evaluation of various biological characteristics in assessing low
phogphorus intake inweanling svine JA nim Sci, 1984, 59: 1546 1556



