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Effects of Dietary Nutrient Levels on Body Weight, Nutrient Digestion and Metabolism,

and Colostrum Composition of Yili Mares during Late Pregnancy Period

WANG Xian-dong, YU Quan-ping, FANG Mei-yan, YANG Guang, CHEN Yong"
(College of Animal Science, Xinjiang Agricultural University , Urumqi 830052, China)

Abstract : This experiment was conducted to study the effects of diets with different dietary digest-
ible energy (DE) and crude protein (CP) on the body weight (BW), nutrients apparent digesti-
bility and metabolism, colostrum composition and fatty acid profile of milk fat of Yili mares dur-
ing late pregnancy period, to determine requirements of dietary DE and CP of Yili mares during
late pregnancy period. Twenty-five Yili mares aged 12-13 years old with BW (380 £+ 48) kg,
parity of 5-6 in late pregnancy were selected, and were randomly divided into 5 groups (group [ ,
I. M. IV and V). each group with 5 repeats. From group | to V. daily supplied DE were
91.28, 96.72, 102.16, 107.61 and 113.05 MJ « d ', respectively; CP were 0. 92, 0.99, 1. 06,
1. 13 and 1. 20 kg * d™*. The adaptation period was 10 d, and the trial period lasted for 20 d. BW
were weighted at the end of the trial period and after parturition. Colostrums were collected, and

milk composition and fatty acid profile were detected. The results showed that there were no sig-
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nificant differences in BW, average daily gain, nutrients apparent digestibility, metabolism of ni-

trogen, phosphorus and gross energy, and contents of milk fat, protein, total solids and somatic

cell count among the 5 groups (P>>0. 05). However, with the increasing of dietary DE and CP

levels, the availability of digestible Ca increased linearly and quadratically (P<C0. 05). Lactose

content of group [l , IV and V were significant higher than that of group [I (P<C0.05). The

main saturated fatty acid in mares colostrum was palmitic acid, and the main unsaturated fatty

acids were oleic acid and linoleic acid. With the increasing of dietary DE and CP levels, the con-

tents of the polyunsaturated fatty acids (PUFA) in colostrum increased linearly (P<C0.01). It is
concluded that DE and CP feeding levels of 91. 28 MJ + d™* and 0. 92 kg *+ d™" are able to meet the

requirement of Yili mare in the late pregnancy, and further increasing the dietary DE and CP lev-

els can improve the content of PUFA in colostrum.
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Table 1 Composition and nutrient levels of diets (as-fed basis) %
Wi H M Diet
Ttem I I I IV v
TAHE4H i Diet composition
B R ¥ Pasture hay 46. 15 46. 15 46. 15 46. 15 46. 15
INZ FEFTF Wheat straw 30. 77 30.77 30. 77 30. 77 30. 77
£k Corn 9.23 12.31 11.54 6.54 2.72
Kk Barley 7.67 3.85 1.94 5.97 8.18
%k 2 Wheat bran 3.85 2.31 3.08 2.00 1.54
M Soybean meal 1. 54 3.62 5.27 7.06 8.85
iR &85 CaHPO, 0.02 0.05 0. 00 0.00 0. 00
¥y Limestone 0.06 0.03 0.06 0.05 0. 04
AR Eh R Eh Lys hydrochloride 0.07 0.02 0. 00 0. 00 0. 00
fr#h NaCl 0.18 0.18 0.18 0.18 0.18
K&l Soybean oil 0. 00 0. 25 0.55 0. 82 1.11
B R R B Mineral premix 0.23 0.23 0.23 0.23 0.23
ek Z WA Vitamin premix 0.23 0.23 0.23 0.23 0.23
4 3F Total 100. 00 100. 00 100. 00 100. 00 100. 00
B IR K Daily supplied nutrients
HILRE /(MJ - d ') DE 91.28 96. 72 102. 16 107. 61 113.05
MEHBFR /(kg+d ) CP 0.92 0.99 1.06 1.13 1. 20
HiEm /(g d) Lys 38. 36 38.41 40. 50 45.19 49,95
5 /(ged ') Ca 36. 09 35.93 36. 00 36. 00 36. 14
W /(g+d P 26. 34 26. 34 26. 31 26. 26 26. 59

VTR YR BUR B A 4 13 mg, 4 3 300 mg, Bt 100 mg, 4% 10 g B 27 mg. 8E 10 g 8k 13 g, P T R 4EA: E HUR R

a2 E A 800 kIU, 442 D 88 kIU, 4i4E % E 21 kIU, 44 % B, 800 mg, 4E4E % B, 530 mg. .

il

TR SOP

P Per kg mineral premix contained: Co 13 mg,Cu 3 300 mg,I1 100 mg,Mn 10 g,Se 27 mg,Zn 10 g,Fe 13 g. #. Per kg vitamin
premix contained: VA 800 kIU,VD 88 kIU,VE 21 kIU, VB, 800 mg, VB, 530 mg. ¥. Nutrient supply levels are calculated val-

ues
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0. 01<CP<C0. 05 . % . & /K F-h P<<0.01,

FEAR BB (P =0. 060)
2.2 ARAEHFAKERABRNEREHEREIERY

2 % B R 3 03 4L 28 0 5
2.1 REEFKFEAREREHFEDEELEMN 3% 3 AR G WA R DE/CP KR (B i

2 2 nl . DAL T AT iR 5 AR R AN W] DE/CP
KT F ) MR X 25 20 ) B S R bR AR B R P H 8
B WS R E T 2 (P>>0.05), {HE & 1
K DE/CP K (1 38 i, B 5 ) - 35 1 B8 8 4

x2 AEEFRKERRNEREHFAEIEERN 0

AR J5 ] DM, OM,CP,.GE ,NDF,Ca #1 P
FEM AL R T W (P>0.05), {HE,CP %
WLTH AL 22 Rl iR DE/CP 7K P 0 34 0 A7 s 1) #a 3
(P=0.059),

Table 2 Effects of dietary nutrient levels on body weight of Yili mares during late pregnancy kg
Wi H i) f2 Diet P {f P-value
SEM
Item 1 I i N V M L Q
¥ 4f AR E Initial BW 380.80  380.40 380.00 380.80  381.00 6.90 1. 000 0.988 0.970
K & Final BW 420.30 423.50 407.80 409.20 409.60 6.31 0.918 0.464 0. 841
- H i E ADG 1.32 1. 44 0.93 0.95 0.95 0.09 0.221 0. 060 0.679
3% G R BW after parturition 377.20 372.50 380.00 378.65 388.80 5.42 0.930 0.484 0.673
[{47 Jo )R bp 7 bR 22 5 A B 3% (P>>0. 05) AR RI/NG B R o8 22 55 B 3% (P<T0. 05) . M. FER L. RN Q. AL

M. FERF

In the same row, values with no letter mean no significant difference (P>>0.05), while with different small letter superscripts

mean significant difference (P<C0.05). M. Main effect;L. Linear effect; Q. Quadratic effect. The same as below

R3 TREFAFTARMEREHFEIEFRYREWELENZ M

Table 3 Effects of dietary nutrient levels on the nutrients apparent digestibility of Yili mares during late pregnancy %

i H T # Diet P {f P-value
SEM

Ttem I | m v v M L Q
T4 DM 57.21 56. 40 55.77 57.91 59. 66 1.13 0. 865 0. 459 0. 441
HHLY OM 57.97 57.44 56. 74 59. 63 61.43 1.13 0.726 0. 287 0.412
HEH CP 60. 11 72.15 62.11 64.01 64. 80 1. 41 0.059 0. 889 0.322
BERE GE 54. 84 54. 04 53.35 56. 74 58.67 1.21 0.663 0.253 0.371
P Uk MR 27 4 NDF 44.92  40.15  43.83  48.31  50.48 1.63  0.318  0.104  0.286
45 Ca 56. 60 54.58 51.82 58.53 52.32 1. 69 0.722 0.715 0.942
i P 36.99 30. 30 31.29 31.40 30. 96 1. 69 0.758 0.393 0.443

2.3 AAEBEFKFRARNEIREHFAREIERY
A it B B i

B 4 AT A A [R] DE/CP 7K B 4] RO A7
AL IEYR G N.GE.Ca 1 P 18 W AR B R G 2%
S (P=0.05) , & 411 N.GE 1 P i) Fl i & T
227 (P>0.05), (A2 Ak T 40 i1k Ca £
P ER T HA & 4 (P<<0. 05) , i {42 DE/CP 7k
S [ 3 2 S ) G R R T s (P <20, 05) 5 A

THALBERI R R LT R BB (P=0.073),
2.4 AEEFKFEFERITFEED YIRS B0
By 3% 5 WAL I RS [R) DE/CP /K 1 i kT 25
T A AL ) FL A B FLAR L FL AR B L B ETR A R
20 M $0 TG B 3 M (P=>>0. 05) fH 2 AE LI L IV ATV
AL LR R I 41 43 342 = 37. 7096 .22, 84 %4 NI
29. 71% (P<<0. 05) , [ & 4 DE/CP 7K - (1 3% i
FUBE R LM T RS (P=0.065),
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Table 4 Effects of dietary nutrient levels on nutrients metabolism of Yili mares during late pregnancy %
BHE i H Ak Diet P {f P-value
. SEM
Nutrient Item 1 I 1 v Vv M L Q
1 B ¢
29.00 35.16  28.48 31.59  25.51 1. 31 0.186 0.242 0.171
Retention rate
AN
A A N T
48.06  49.14  46.48  49.05  38.98 1.82 0. 381 0.169  0.272
Availability of digestible N
] 51.27  50.39  50.60  53.90  55.40 2.20 0.648  0.200  0.463
Retention rate
MBE GE
CIRGELA: S _
93.50  92.93 94. 85 94.97  94.39 0.54 0.148 0.073  0.458
Availability of DE
52.70  53.21 50. 33 56.94  50.76 1.63 0.756  0.990  0.789
Retention rate
5 Ca
T3 4L Ca F1JiI2 , , , , / :
93.34> 97.38* 97.09* 97.24* 96. 86" 0.51 0.045  0.040  0.035
Availability of digestible Ca
RS
) 36.98  30.30  31.29 31.40  30.96 1.69 0.758 0.393  0.443
Retention rate
WP
CIRGE R NS . .
99.29  99.01 99. 21 99. 31 99. 20 0. 06 0.623 0.796  0.671
Availability of digestible P
x5 FAEAEFAKFRRITFRDI LMD HZ M
Table 5 Effects of dietary nutrient levels on colostrum compositions of Yili mares during late pregnancy
W H A Diet P {f P-value
SEM
Item 1 Il il v V M L Q
FLIE/ % Milk fat 1.69 1.67 1.37 1. 30 1.58 0.18  0.637  0.407  0.307
AEH/ Y% Milk protein 2.52 4. 64 2.88 3. 64 2. 80 0.56 0.395  0.835  0.317
FLBE/ % Lactose 5.40"%  4,51° 6.21° 5.54° 5. 85" 0.17 0.013  0.065  0.973
BETEY/ % Total solid 12.11  13.11  11.40 11.43 11.10  0.48  0.722  0.308 0.828
A MEEL/ (X10° 4~ « mL~ ') SCC  533.00 332.00 212.60 370.20 333.40 46.82 0.316 0.278 0.130

2.5 FAREEFKFEABRITFE DA AK
=9pA

TEABEFE . GRS Sh 4 2 v 2L A0 30 Fh i
R Lok T RR A5 10 B & REARF 100 1 16 A g
iz (SFA) (PR 5E i 1R 45 3 Fp & &I+ 0. 50 i 3
AL FIE W7 B2 (MUFA) DL R R-11, 14- -+ — %%
MR 6 Fh & AR T 0. 5% B9 £ A i F i B R (PU-
FAY S BIEFHTH3 . di2 6 AT, Dol 2l is i

JIg 105 2 LA bt A L 3 R L W R O B AT
10% . “FRREE 29 Fi g D5 B2 76 25 41 A) 35 25 5 0K G 3%
(P>0.05) JIi-5,8,11,14,17- =15 7% %k (EPA)
TE4& L R TE B 2% 5 (P<<0.05), 2 B K
SeFt i AR (P<<0. 05) (R & &AL T 0. 5% . B
KA . B KR DE/CP KBy 34, 2L 4 4% 4
TR 5 35 (0 A A R B (P<C0. 05) o JBE
R S LR T B a3 (P =0. 055) . fdl MR JA] DE/
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CP /K- A 6 A B2 By 9] 5L b SFA 5 MUFA 4
SR EFu (P>0.05), Wi H DE/CP
KO 8 L w1 AL MUFA PR (P =
0.059) ; PUFA R4 i 2 ry 2t s (P<<0. 01) s 1

R 6 FREFKFRRIFE DX FLAS I ER H R R m

RV 4 PUFA 5 T HM T Ao e
31.07% F1 18. 88 % (P<C0. 05) ; fA ¥ IV 41 PUFA #5
KAk T 43R B 28.17% % (P<<0. 05),

Table 6 Effects of dietary nutrient levels on fatty acid profile in colostrum of Yili mares during late pregnancy %
WH fAlME Diet P {f P-value
SEM
Ttem 1 Il Il I\ V M L Q
AR B SFA 44,31 42.56 45.60 42.41 44.21 0.78 0.703 0.951 0.900
2% Octanoate 1.48 1.43 1.47 1. 36 1. 38 0.10 0.995 0.729 0.989
2% Decanoate 4.51 4,47 5.04 4,47 4. 90 0.35 0.980 0.772 0.950
H#:WR Laurate 4. 21 3.96 5.18 4,77 5. 17 0.40 0.843 0.369 0.927
N 5.7 R Myristate 5.16 4,41 5.59 5.17 5. 67 0.28 0.676 0.400 0.715
EMER Palmitate 25.78 24.79 24.71 23.13 23.72 0.54 0.607 0.155 0.722
i I8l Stearate 2.03  2.37 2.44  2.28 2.24 0.10 0.732 0.633 0.244
EEART 1% A9 100 HE Il AR
1.15 1.13 1.18 1.23 1.12 0.03 0.837 0.876 0.506
SFA with a concentration of less than 1%
AR B USFA 55.69 57.44 54.40 57.59 55.79 0.78 0.703 0.951 0.900
HABRARITR MUFA 35.99 35.72 31.88 32.34 29.97 1.10 0.368 0.059 0.992
FERIMBER Palmitoleate 6.33 5.21 4.71 5.01 5.08 0.20 0.091 0.049 0.050
R Cis-9-Oleic acid 28.19 29.13 25.66 25.96 23.78 1.00 0.489 0.109 0.772
Mii-11-— B I TR
) 0.77 0.77 0. 82 0.72 0.56 0.06 0.724 0.300 0.375
Cis-11-Eicosenoate
E AT 0. 5 %0 MY SRR IS Wi R
0.70 0.61 0. 69 0. 64 0.55 0.03 0.436 0.176 0.577
MUFA with a concentration of less than 0. 5%
ZA AR R PUFA 19.70° 21.72" 22,52 25.25" 25.82° 0.69 0.014 0.001 0.841
MM BR Linoleate 11.85 12.98 14.95 15.38 13.70 0.66 0.456 0.206 0.211
o MU JRR R
7.00 7.84 6. 64 8.91 11.2 0.69 0.223 0.055 0.259
a-Linolenic acid
Er AR T 0.5 %60 1 Z A0 AR i g
0. 86 0.90 0.92 0.96 0. 89 0.04 0.935 0.657 0.510

PUFA with a concentration of less than 0. 5%

3 3
3.1 AR DE/CPKERBRMITIREHFARIMKE
A

fi# DE fil CP k% I 4k i 5 47, % (48
SR 12,77 M+ kg DE 7K P00 & I 5% 4

TR ELLF 12, 87.12.98.13. 19 MJ « kg ' /K,
TRLBT S R 7 R AR B S K 4 R 120504
14. 0% 1 15, 5% W} .12, 5% % H K F & IR 5% 4 7
PERE M ROR 543X AT RE 5 1R ML 44 = i) DE i CP K
SRR A T AL R A G, TEARDRSE P S AT
% J5 11 DE #1 CP i K-8 i 91,28 MJ « d ' Al
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MRFE L EN N

— M T AR R CPOFIAH 21 2 % T 1k 32 1 52
M fe K. CP &L, iR &, (A S D. Silva
SV A B BRI R S AL
PG 25 5T A 2 WL b % 5 0 B R B AR AL
ABEFE AL K B L B R DE/CP ZKSF- i 34 i, NDF
1) 2 VLT Ak 2 T 15 AR 2 CP i 6 WLV Ak 2R 7 1]
M I 4135 2 0 J5 T b6 F B AT RE 5 AR 1 30 13 1]
M CP KV 1 4R IR 5 10 B A2 5 % 2R 1 o ) s
A K, WhngER KA R T DM FI NDF (1) 7H
e, EARIKER L B E DE F1 CP 934 i, DM %
B BRI AT AR 32 B3 5, X AT e 5 3
BB A %, J. D. Lohakare 27V BF 9% A
N ARASHEA 1) Ca P E AL FA &2 18 ML AR B K
IEE I . AU 45 R BoR ., B DE/CP K P 3 i xf
Ca.P 1L L2370 252 0 (P=>0. 05) (HH A
FEM A ka3, & DE/CP KF 2 & 0 B S Xt Ca P
I LB AT A .
3.3 A[EDE/CP KTF{AMRMERGFHAFETER
) JBR X 15T B9 22 i

RIPLEE HIE , B R CP KX 1 B 5B E
Iy N AP PR R T 8 25 L {3 A RE A Ca
DU & R . B 55 AEH & B, 1 iR R CP
XF 1% AL S AR R TC 3 R L (H NORT P I RRR
W, Ca PIBUR BT B, a4 g, 3
DE Fl CP /K F-%F GEN #1 P i £ 34 ¢ &8 & 52
X A BE 5 i 56 B Y o R AR BB B G
3.4 A [E DE/CP 7K F{q 1R 3 {7 B 5 #) ZLEY 53 B 82 M

o 7 G R AL T A 4 BRI S LY
BIR O BR AL LA 5 A I g5 R AN R
PR TAR I 45 R . 3 i fR DE/CP KA 2
G I & R D (E LB i
X5 R R R B SR KA B T LR AR A 0% 5 SCC 2
5 12 3L o5 A ORI S 2L BT ) — T R A . 54
FET B Ja R DU RE 22 N B 5 & i B0 5% 9 A T 5
KR FEI P SCC KR Em™ . AP
AR S5 KGR 2 1 SCC K SF B 7T 5 . 58
DE/CP K J5 SCC T F§, LW 84X DE f1 CP 2}y
91.28 MJ « d'#10.92 kg » d ' T BEWE B AL

UEHR S 1 B0 5 2L (HE N 3E XY DE/CP K ¥ 3 A 45
TR
3.5 [ DE/CP /K-Fia MR R E DY ZL IS A BR &
EN®m

AR5 Eh A0 L A It 30 b i 7 R . 5 A A
P AR AR AR R b R M I R . 5 B e 2 1 MU-
FA 2R X 5 . Pikul %0 4R 8 B A — . 1]
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