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Lactation and nutrient digestion of Qianbei Brown goats at different nutrient levels

WENG Jimeil’z, SUN Chenghuil, XU Tianzhengl, Al Jinxin3, CAI Huifenl, SHI Xiaoli'
(1. College of Animal Science, Guizhou University, Guiyang 550000, Guizhou, China;
2. Guizhou Station of Livestock and Poultry Genetic Resources Management, Guiyang 550001, Guizhou, China;
3. Agriculture and Rural Bureau of Shui Autonomous County, Sandu, Sandu 558100, Guizhou, China)
Abstract: This study was conducted to examine the effects of the feeding of different nutrient levels on the nutrient
digestibility and lactation performance of Qianbei Brown goats to provide a theoretical reference for formulating nutritional
requirements and supplementary feeding plans of these goats during lactation. Twenty-seven lactating female sheep with a
body weight of (37.8 + 0.79) kg, that would lamb in (7 + 1 ) days, and with one to two parities were randomly divided into
three groups. The experiment duration was 56 days, the pretest duration was 14 days, and the trial period duration was 42
days. Ewes were fed diets meeting 80%, 100%, or 120% of their nutritional requirements. The effects of these different
nutrient levels on ewe weight loss, lamb weight gain, milk yield, nutrient intake, and nutrient digestion and use were
determined. The results showed that with the increase in nutrition level, the weight loss of the lactating ewe decreased (P <
0.05) and the lamb weight gain increased (P < 0.05); the milk yield of the ewes increased with the increase in nutrient level

(P < 0.05), and the milk fat percentage, milk protein, and lactose contents increased (P < 0.05). Dietary dry matter, organic
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matter, gross energy, crude protein, neutral detergent fiber, calcium, and phosphorus intake and digestibility increased with
the increase in nutrient level (P < 0.05). In conclusion, improving nutrition level can increase ewe lactation, reduce ewe
weight loss, increase nutrient intake, improve nutrient digestion and absorption, and promote the lamb growth. The optimum

nutritional level for lactating Qianbei Brown ewes is 120% of the nutritional requirements of “Feeding Standard of Meat-

producing Sheep and Goats”.

Keywords: lactation period; nutritional requirement; ewe weight loss; lamb weight gain; digestibility

Corresponding author: SHI Xiaoli
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B ML SR m. PU ok B R & Ry
s ARTE £ 20 40 3% BE W A AE P S B SR W FL T AR
ZEL EEAETE SRR A R, R LB R
BT B, B A BEEC B H R 2 Y mr B LR R AR
AT ST BROEF B — BRI, W
FUMBERA TR R R ERESWAE. MR
FAR 2%, 18 0 B3 2 f P, AR 2R 1 PR o
ALETYRREE. WA EMEFEAE, (2R
R, YR kB, B RAKTE
100%~ 120% B 7] 32 i 25 b R =F 4 U 117 3 B =F 1 44
LSRR AR . B %D AL R L
JOR 2 AT AN TR I, 38 IR Rk BN B AT sk b B
JERRE W LIRS 7~ 52 RIS E, (AR FL B 5 LA
FOE AR AT RGHE . AR UL 7d A4
1) 25 30 0K 2F WA 7L BE 2 N B T 0 5, B LA [A) B 77K
SEHAR G B AR W AL MR LR S 2. T
1% K AR PR RE I RS W, B TR s LS 6 AR
2 Rk 2 A I B 0 % b o ) 2 B R B AR

1 MRS 5%

1.1 R FRFEE

K E (37.8+£0.79) kg, FEE (T£1)ds 1~
2 BRI FEES AL R E W AL B E 27 W, R BRI ER
BE ML DX 2R 56 B, 20 Bl 3 40, 40 il e M ik L B E
BT EE 80%. 100%. 120% 1 H A, MG 3 >
HE, BEE3IRME EREFE S, FREBK
FHIE W5 7K, $% 06 ML RS I, 4 K 08:00 AT 17:00
] L, A VR R S 6 R T L R VR A S .
1.2 RIEHR

S I8 ([ DA 26 3 A o O RN 2 B 3

% 2L (National Research Council. Nutrient Requirements

E-mail: shixll16@163.com

of Small Ruminants, NRC) "' o 44 0, 111 2F 8 35 75 22,
I AT T B AU R 2 R PR 37 TR R 4y & &, i
B IR K AW LR R E IR T EE 80%. 100%. 120%
MR H RS, Wb L BE2E HOAR 2 Bl B8 77 oy Wi 3R 1
Fr %
1.3 SHKERIE

FH A USC 3 IR PR VL HEAT YE A AR R 36 . 7B 1) 77
RIE 45 AT 8 d, BF R AERAIC S MR & I W4 R RE
Ao WA ARG B H A AT WK, 2 B2
FEH 5% 1L R FE Y 5% #3E4T KRR, 1% 10% Eb 1 ik

1 KB ARER

Table 1 Test diet composition

Bkl 777K Nutrient level

Ingredient 80% 100%  120%
F: B Weeds/% 5207 4200 3520
K Cormn/% 2636  29.00  38.07
=¥ Soybean meal/% 13.18 17.01 19.44
/N2 %k Wheat bran/% 1498  14.50 7.29
f1%7 Limestone/% 0.26 0.42 0.59
FIRLF 2k NaCl/% 0.54 0.43 0.36
B ¥%1 Mineral premix/% 0.25 0.20 0.17
£ %2 Vitamin premix/% 0.03 0.02 0.01
&t Total/% 100.00  100.00  100.00

giclad

Concentrate to concentrate ratio 48 : 52

58:42  65:35

T3 FAR T YR AL #:(FeSO,-H,0) 40 mg, #i(CuSO, 5H,0)
10 mg, %H(MnSO,-H,0) 80 mg, #£(ZnSO,-H,0) 80 mg, il [Ca (105),]
0.1 mg, fif0.05 mg (BELEF), 44 (CoCl-6H,0) 0.15 mg; #EAEZEA 30 000
U, #E4ED, 5010, 4EEZKE 301U,

The following amounts of trace minerals and vitamins were provided per
kilogram dry matter of ratios: Fe (FeSO,-H,0) 40 mg, Cu (CuSO,-5H,0)
10 mg, Mn (MnSO,4-H,0) 80 mg, Zn (ZnSO,4-H,0) 80 mg, I [Ca (103),]
0.1 mg, Se (selenium enriched yeast) 0.05 mg, and Co (CoCl-6H,0)
0.15 mg; VA 30 000 IU, VD5 50 IU, and VE 30 IU.
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FER 10% 5 1R 18 20 A B0 — 2R B IR 2 5 T
=20 °C VKA A& R AR AT BG4 A 5 & H USSR
FEFE AN PR 3 AR 21 Ja o [F] S8 %5 70 #7
14 MEIEIESHE
141 FKMHRELWAE

THEf IC S S RS RDRHE R & DR 2 K
Wikl s . R IER T4 1 K5 L 08:00 4 51 X =
PR IG B 22 ARG A FR AR L, IR 43 A E S50 B 2 A
P HIE E (average daily body weight gain, ADG)+
KB &E ATV RS & (dry matter intake, DMI).

K FH 75 2 o W B 7L S A A B AR AR i AL B
76 IE AR5 1~ 3 F1 28~ 30 K I i 42 52 Wb FL =,
e Wb 7L & B Y H, BESE RS E 2 98, 8 I L
3R, 3IRWALEZ B AZ AL E H WA S &, i
REFEHMIAIALE. RNEXEERILATIEALT,
BRI 3 %, JLIC4E 3 d, A HRE LA IR 5 mL,
WA AR ER IR, BT 25 C UK R IR AT
PLEE 73 T o
142 FR IS

) LA A B 4 L (dry matter, DM) & & £
% GB/T6435-2014 ™ 75 101 52 ; K4y & 8218 GB/T
6438-2007 * 77 W 52 ; B HLY (organic matter, OM)
/N DM MK 2 19 248 s 2R A 8 B (crude
protein, CP) £ 28 GB/T5009.5-2003 " li5E; ik
#H & [ (digestible crude protein, DCP) ¥ & N K & 1

& k2 3 8 1 o & 8 XRY-1A H AL e A
I E B8 & Van Soest 3£ M 5 A ME I v 4F 4
(neutraldetergentfibers, NDF) 2 (GB/T20806-2022""");
FH v TR A W v VAR B TR 5 v A ) I e A
(GB/T 6436-2018 ")) Filf§ (GB/T 64372018 ")) & &
F SLP 60 FL % 43 #T4¢ (LACTOSCAN , 4 i | IF) il
EFFAEA AMMIARE S &
1.4.3 B IRV AL A R

TR =G BNE - R HME) /
TN E *x 100%:

FANUER =G EANE - RS HIME -
JRIFHEM ) / FR BN % 100%;

HALRER R = (R BE /1L BE) x 100%.
1.5 HIELEBESHH

IR B0 W5 F Excel %272 Ji5, SR SPSS 18.0 K 1+
BEAT BLDK K 5 240 7, Duncan LT YIME M £ E L
B, I HEAT A bR 1) B AR 5% 0 A B U S BT, o BT 45
PR P + bR 2" RIR .

2 HR50M
21 EFKEXBAAFHRLRENMEZFEKD
A0

R GEMAVIR A E L RS E R (P>
0.05) (% 2), 80% ZH A1 120% 2H B} 2 il 26 2E & K K &

®2 FEEFRKFNRIABFHRENZFE KM

Table 2 Effects of nutrient levels on bodyweight loss of lactating ewes and lamb growth

E 3% 7KF Nutrient level

Hih
Parameter 80% 100% 120% P
WFLBEE Lactating ewe
Y146 & Initial weight (BW)/kg 38.68 +0.25 38.57+ 1.98 38.53+0.15 0.946
£ K H# Final weight (BW,)/kg 36.66 % 0.27b 36.67 = 1.04ab 37654038  0.041
BEfA H #) %% 5 Maternal average daily weight loss/(g-d ') 48.00+24.04a  4533+2828a  20.84+223b  0.003
Z£2¢ Lamb
Y146 & Initial weight (BW3)/kg 2.81+0.76 2.71+0.58 2.79+£0.39 0.843
£ K H# Final weight (BW,)/kg 5.88+0.61b 6.13 +0.33ab 745+043a  0.037
H 4 Average daily bodyweight gain (ADG)/(gd ) 73.03 +5.59¢ 81.40 £4.91b 111.00+9.62a  <0.001

[FIAT AN RN G - BEROR AR A B IR 22 52 . 25 (P < 0.05), o BEEUMHIR FEERR ZE R A R #EHP > 0.05). TR,

Different lowercase letters in the same row indicate significant difference between different nutrient levels at the 0.05 level. Values with no letters or the

same letters are not significantly different at the 0.05 level. This is applicable for the following tables as well.
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758 (P <0.05), 120% 4 /R4 H 15 2k &8 B 2%
T 80% F11 100% 41 (P < 0.05). % #H[A] 25 =F H ¥ &
ZREE (P<0.001), 120% H2EEHE EE T 80%
A 100% 4H (P < 0.05), 100% 20762 H 1 & 8 % K
T 80% 4.
22 EFKENBIREDASFIKDHIF
B RM B EWIAETL L E W (K 3),
HEEEE KPR, WL EAHMKas P =
0.073). & Fr/KF 0 35 O B AL R =5 FL R 4 o i, Bl
EERAKTRE, R EAITHREA. I MIAL
PEE E 2 80, 100% F1 120% A A EH & &
AR EEMARE S ELE ST 80% 4 (P<0.05).
23 EFKENBIREFDMESBANNEM
bt % = 7% /K F 42 5, DML, OM. GE. DE. ME.

CP . DCP. NDF. Ca. P [(J# N1 0 (3£ 4), H P &
%A [a] DMI. OM. GE. DE. ME. CP . DCP. Ca. P [1J#%

ANEZ 7R3 (P<0.05),
24 EFRKEXNHABILHKE
b

%4118 NDF {2 R AR (P> 0.05), S
FRKPIE I BT (R 5). BB E TR m,
DM J4 1k % . OM i 1b . GE AR #t . CP L& .
CP AR %, JHb e AR RE A E A B3 (P <
0.001); Ca. Py 1k 263 Bl 5 777K P38 i A+ 5, 120%
AT Ca JHILE, P LRI R E =T 80% 4H (P<0.05).
25 WEIABFBARLAEMNEZFEESHESEAN
= EMMEX SR

WFLREE R R B 5 5 SE M #E . DML CP A
. GE 1 DE [A] ¥4 2 3 IEM 2% (R 6); KR EL
B} 3£k # . DML, CP # \ & . GE fl DE [1] ¥ #) &2 3
IEAH K ; DMI 58K RHE . EEME, CPHAE.
GE 1 DE [ ¥ 8 & 3% IEAH 5% CP AN & 5 Bk 2R

i

FHIBUHIER

R 3 FRIEFKFXE LR F T BT, A5 B0

Table 3 Impact of nutrient levels on lactation output and milk composition of Qianbei Brown goats

E 7% 7KF Nutrient level

fabr P
Parameter 80% 100% 120%
WAL Milk yield/(g-d ) 779.33 £ 112.19a 798 + 107.48a 828.33 £ 84.39a 0.073
FLE ¥ & Protein content/% 3.88+0.10c 4.21 £0.05b 4.40 +0.04a <0.001
FLIE &t Fat content/% 6.05 +0.38¢ 7.95 + 0.44b 8.73+£0.15a <0.001
FUHE 5 & Lactose content/% 9.80 =+ 0.08b 10.38 £ 0.09a 10.61 + 0.06a 0.032
x4 FRIEFKENBILHRER D FEERANNEN
Table 4 Influence of nutrient level on nutrients intake of Qianbei Brown goats
Jeki 7% 7K-F Nutrient level .
Parameter 80% 100% 120%

FYR KA i Dry matter intake (DMI)/(g-d ') 877.08+101.31c  1010.56+9.02b  1187.50+109.91a  <0.001
# H14 Organic matter (OM)/(g-d ) 738.01 + 100.16¢ 862.77+96.88b 103725+ 112.67a  <0.001
S5 B¢ Gross energy (GE)/(MJ'd_l) 13.92 £ 1.65¢ 15.97 £ 1.56b 16.39 £ 1.94a <0.001
1L AE Digestible energy (DE)/(MJ-d ') 9.28 +0.67¢ 12.14 £ 1.98b 14.64 +2.19a <0.001
Rt Metabolizable energy (ME)/(MJ-d ') 731+0.51c 9.89 +1.31b 11.13+ 1.83a <0.001
LA Crude protein (CP)/(g-d ') 84.78 £ 18.07¢c 113.85+ 19.55b 160.34 + 23.13a <0.001
A1 {12 11 Digestible crude protein (DCP)/(g-d ') 56.20 + 5.69¢ 85.38+15.62b  127.94 +26.40a <0.001
rh 4 2T 4 Neutral detergent fiber (NDF)/(g'd ') 232.00 + 26.49 264.95 + 16.50 292.67 + 18.09 <0.001
5 Calcium (Ca)/(g-d ') 472+0.97c 5.84+0.96b 7.54+ 1.05a <0.001
% Phosphorus (P)/(g-d ) 2.53+0.56¢ 3.49 +0.62b 4.02+0.59 <0.001

http://cykx.1zu.edu.cn
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Table 5 Effects of different nutrient levels on nutrient digestibility in Qianbei Brown goats
b 377K F Nutrient level
Parameter 80% 100% 120% r
THIHHALR Dry matter digestibility/% 69.11+£226b  70.97 +2.06b 7460+1.07a  <0.001
A Y ER Organic matter digestibility/% 76.94 + 1.79¢ 80.03 + 1.64b 8221+ 1.64a  <0.001
BRI 2R Gross energy metabolic rate/% 79.17 £ 0.40c 82.68 +0.37b 81.69£0.37a <0.001
THALBE/R T BE Digestive energy/metabolic energy/% 78.82 £ 1.24¢ 81.47 + 1.14b 76.07+1.14a  <0.001
MR FTHLE Crude protein digestibility/% 7233+ 1.77¢ 76.23 + 1.62b 80.86+1.62a  <0.001
L&A QHZ Crude protein metabolic rate/% 55.00 + 3.30¢ 57.89 +3.02b 65.04+£3.02a  <0.001
PP 2T 4T 1L 3 Neutral detergent fiber digestibility/% 66.67 + 8.45 71.71£4.15 72.85+2.79 0.091
B AL E Calcium digestibility/% 40.57+3.65b  47.04+334ab  48.47+3.34a 0.026
1914 /L2 Phosphorus digestibility/% 24.05 + 5.24c¢ 31.86 +4.79b 43.52 +4.79 0.014
6 NIBEBRKRENEFBESHNBAEEHEELSF
Table 6 Correlation analysis among ewe bodyweight loss, lamb bodyweight gain and nutrient intake
Ei=gan BHAREEW) LFEWECW)  FUREXEEOMD  HEHACP) KLAE(GE) THALRE(DE)

Parameter ~ Ewe weight loss Lamb gain Dry matter intake Crude protein ~ Gross energy ~ Digestible energy
EW 1.000 0.582" 0.807" 0.792" 0.811" 0.735"
LW 1.000 0.874" 0.908" 0.884" 0.893"
DMI 1.000 0.996" 0.999" 0.978"
CP 1.000 0.997" 0.975"
GE 1.000 0.973"
DE 1.000

** P <0.01.

H, LR E . DML GE 1 DE (8] 38 &2 3 1E 4 5%
GE 5 BHfAkH 51 &, DML, CP # A&, DE
(3530 42 3% IEAH 5%; DE S5 RHAR L 6 2E 48 & DMIL
CP #& N\ & . GE A4 2 25 1EHH 5% .
2.6 FHEUMREHERSEFRKEENEYTSH
H 4 DM. CP JH AL % GE 3, W 1k RE /A 15t
REEFKVEBNIEM L RR (F ), HZERK
B#F (P<0.01), PiHAR. Cafltb R 55 FE/KF A
WRHEMKKER, HEFEZFH (P<0.05). &F=0H
1% 58 F KB [RNE 7 F2 a0k 7 Al .

3 g
31 RAMEFOKTHBARESEAERNZ
£ KBTI

WL — A BEAH AR TE (I RS, A7 B TE R M,
AL T VIS IR T A N R 3 1%
AR ENGET B BERKEAL, ERITTHE

FRY) R ER B BRI, X B2 E IR P A T B, R
HEEGAE &R AEBRBTSRERENR., &
e I 21 B gt A B, B AR RE K B R
IR E D, G A BN, R RN X
S0 2 1L SR T AR B, 1 o B KT AT RE =K
o, WFLBREERMA LR A H A EA R . A
WEFLER B, B FRAKPIG N, B R B>, SR H Y
AN . Xue 25" R Kelly 2517 BF 70 B, 4 4% 1 B
FE AR 2 K AR AU AH OG JE PR s /K
W, Sl ARER AL IR BT B AN B-¥2 3L T We 1, ASA T £
L FRYITOH LA, SRR . i ok Al
(A 5 45 R AH — B, 3R IR =8 IR KT 1) 1 57 SR B
o 6 LB 2 0 26 2 IR R AR I 1] R 5
32 EFKEMNBIKREDIAEMIARKSHIF0
RE 2 00 7L 1) AR A L8 3% = K2 B T 26 2 B
WA KA EERE R, AP R E
7~ 80%- 100%- 120% 2H B 7% 7K ~F- X 25 3k b 3 1) 3
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Table 7 Regression analysis of nutrient digestibility and nutrient level

1§45 Parameter

7712 Equation R P

T4 Z Dry matter digestibility

S BRI R Gross energy metabolic rate

FLE A WAL= Crude protein digestibility

FEH AL Calcium digestibility

Ty 4k 2 Phosphorus digestibility

HALRE/A U RE Digestive energy/metabolic energy

n
y=38.82+27.11x 0.757 <0.001 9
y=50.50 +22.29x 0.718 <0.001 9
y=43.01 +30.81x 0.797 <0.001 9
y=2.49+37.64x 0.505 0.012 9
y=-16.14 + 46.76x 0.572 0.003 9
y=138.64+2791x 0.813 <0.001 9

AETE B, [HA % S 72K 1 & i
B, x5 E et st R — 8, RS
AFE ARSI ARAER TR &ML E. &
B e 2P B TR IR, P 3 K WAL A
BEAE PR, BRI, 32 e A 3L 301 B 2 AR 55 K OF 2 4
A FL B A RO R .

FLE IR RS A B R AR R A R KR
BIRER . AR, B FORAKCE 8, FUIE &
BOARASE A EHE A, Hgdns
S5 (P <0.05). FUHG A4k 3 A% 0 B 3 T e
55 & R R SR T R B EDROK P, g
F1 G T Sl T I A 25 VR IO R A S S
U 5 £6350 5 R mRNA 314 832w, 361 5] e L Ig &
BN, HF R, B DORE R AKCE R, B
B A ) T 25 e A I B R I, o i B R 4 A B
2, SRR EERIEN, RETAEAS
B, GRS R —8. Aoh & s i 4 H R b
B ALY, 32 T LR 4 b b R 40 M e I 4 3% R
IR A R0 VA 447 S L A L B 0 N L e i, A S b
2 0 RS e R SRR, 2 3 A B AR A A T
Sk, R, S A B R 3 KT B G g
33 WAEIEFRKENBILREFSMEESIE
IN:sEA

FLRRORS AL EE A9 A 2 I R A R 7E 1 13 T
3 o 2 PY, BRI AR i e B 5 B (), 189
KB, BEUE IR R W A R A R e i
B, 2 FRACHR B A pH, SRR B A O B, 5
FE IR FR AR Ak, T B R R 2 e P,
Bk £ 4 POV BT AT S, B GRS IR R v,

i 4% 1 %% DM. OM X & & #% & , [ i EE. Ca.

GE I N 19 2 WL L % W 7 5 3270 . 8 T4k ™7 1
e Y, B HE O FR TR B KT S 2

Ash. CP %57 37 M) 5 2 WL L 3B 4 v . 7 324
WF N, 1R CP /KF 38, Ca. P U 16 2
BFE T E.. XREABRE R -, W E RKFE
T v, AR BEICAE VDI A BT, 0 PR R AR
X SR 5B 7 SR A AH R HG I0, AN T 2 A 5
AU, FEA. B BRRELER. kA
B A Y ) 2H RS 5 R R S e LR AT 4E 1 e
71, 8 B AR AL A A AR B BRI
(Ruminococcus alb)~ ¥ 498 B W (R. flavefaciens) I
P BRI WL JUAT 8 (Bateroides succinogennes) %, £ /5
EATEER B b B A = Rk R 2 2 e e HOR 41 4E
WA R AR TR, B R K P 3R, DML
OM #% N\ & . GE. DE. CP . DCP. NDF, Ca. P f{j#& A\
B3, g8 R R A] e 2 B IR K P HE . HRR NDF
U RN, KA 120% 4 H AR B HE Sl g
B R BEAEIE B A 4 B (e e, AR E A AR
3 (I 18] %+ H R CP. DCP. DNF. Ca. P #4714k
2 TR T S % BLRE A SR AT TR, K 1
¥E/F (1) OM Al DM ¥ A4 3 S 1M B AR, 3K 5 AR 7¢ 45
RS FILE R AT RE R E IR KF ETHT8E 7 B
TUAEY T . BT BG4 2K 3 P B
AWPFLRN], IR RHAK E IR EH, DM
AL CP. GE Al DE |8 #J77 (E M) 5 25 IEAH R R &R .
X5 S PR AR A — B W S R 1Y g B B
HIRAFE TR BT, KR BRI AT B E IR ) B
2, WEBRR, MHFE TR, B R E G,
Ut WA FL AN BE R D BEARCR B, e AR H A
34 EFKENMIABILKRFEERYRIEHLM
R R =2 1
F R ue PR A R B, WATL WA i Ak R AR Y
Tk 2 P AR S B A9 ) 38 I 7 5 3 R o ki
58 K I, B R TR RE G ) R B vy, PR 4 o ) 4

http://cykx.1zu.edu.cn



510 B

5 ANTFE TR K08 B4 A0 R s LN 77 20 T AL AR 52 ) 2699

FRTH AL RE - AR AR A0S BE T A 2R B AR SR I
o 1T/ V0 gt S DLRE 5 HORBURS B LE 1] 32
NEFEEST HAR TR fe = HLE A 1 1L R0
A A )R G, KB T T R B, B S IR KT
)42 &5, %M DM. OM. CP. DNF. Ca. P f] % W %
LR IE NN, 1X 5 AT 45 A — B0 X H AR IR 4T
b 3% 578 37 K F [B1 )3 43 #7 & 3L, DML GE. CP 1k
P IHALER L WAL BE AR 2R S SR K ST A ¥ N O
FIK 6 R o 3R 5 B Y, B 2o Y pwt 5c
g SRR R, TR K i 2 BB g R L RE A R
Ca /KRB, =FF 4B LW A+ H1 GE 1k
%, GE fl DE AR R k. B2 R olpa % H
FE R KCE B HS 0, #1177 B2 fe 909 1L =F H AR DML CP,
CF. TR B HMFM K MHENREAFRBEET

B, (IR AN 2 o DRk, B0 FAR R I IR KT e
HEFERFERARENEART RS AR R
R RS, KSR LB, Sh W RUEY X R 455) K.

4 4

B & 5 IR K I 3G 0, W6 3L o BEAR R B 2 2E R
/b (P <0.05), 75209 5 5 25 BN (P < 0.05); BFF
FLER S, AMRE. ALE A MIRE S BN 2 38
(P <0.05); DMI. OMI. GE. CP, NDF. Ga. P fZ A\ &
FH LRI & (P <0.05). %5 I, M8 FRAKF, 1]
(R BEE WAL, W B E R, WM, 15
T AR SORIR 1 76 2E ARG o BS IR RR 3 Wb 3L B
[958 B8 37 K T 9 b L P AR R o )™ e 2
Fr 5 B 1) 120%.

£ £ L Ek References:

(1] sMEEERMERBZRE SNEBEMME. SFH: SIHEHE L, 1993.
Guizhou Livestock and Poultry Breeds Editorial Committee. Animal Breeds of Guizhou Province. Guiyang: Guizhou Science and
Technology Press, 1993.

(2] RBeSE. 5Ly I0 & RS MAFL B EDRR o id B R B /KT (R BB I AT, 35 &5 SRR E W 22 A28 3, 2016.
SONG X W. Study on the optimal energy level (requirement) in the diet of Laoshan dairy goats. Master Thesis. Qingdao: Qingdao
Agricultural University, 2016.

(3] FOGE, BRRMe, RS, £78, FHERE, 4RI, XU, 4RAH-5 . BIRORLER B AKX 58 R 2647 1R g
R RMEAEAARBR TR, SHE TR, 2021, 33(12): 6889-6898.
CHENG GM, CHEN FM, FUGH, WANG G J, YINZ G, XU Y Q, LIU J S, XU X T. Effects of dietary crude protein level on
performance, nutrient digestibility and serum biochemical parameters of Yimeng Black goats. Chinese Journal of Animal Nutrition,
2021, 33(12): 6889-6898.

(4] Ak, MEWEEE, XtG, HiE
155-161.
SHIJ, SHI X L, LIU S C, GOU C Y. Effects of nutrient level on growth performance, nutrient digestion and metabolism of Qianbei

BIRMIH AL

CE TR EYRAT IR LR AR R RE L SR AR RO, B A, 2020, 56(7):

Brown goat during pre-gestation. Chinese Journal of Animal Science, 2020, 56(7): 155-161.

(51 B, Mbenn, & TR R RN B AR FL B2 A P MR RE A 2. SN A RLE, 2015, 43(8): 168-170.
CHEN Y, SHI X L, LUO W X. Effect of concentrate supplementation on performance of lactating ewes of Qianbei brown goat.
Guizhou Agricultural Sciences, 2015, 43(8): 168-170.

[6] e NRILANE AL H. WEAZRBRHE (NY/T 816-2004). db5T: A E Ak R A, 2004.
Ministry of Agriculture and Rural Affairs of the People’s Republic of China. Feeding Standard of Meat-producing Sheep and Goats
(NY/T 816—2004). Beijing: China Agriculture Press, 2004.

[7] National Research Council. Nutrient Requirements of Small Ruminants. Washington DC: National Academy Press, 2007.

(81 e N RN [ [ 500 & e B A S R Ak eh /K 23 BIE (GBJ/T 64356-2014). bt s E A Hi A AL, 2014,
General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China. Determination of
water Content in feed (GB/T 64356—2014). Beijing: China Agriculture Press, 2014.

(91 e N RILAN [ [ 5 ot B i A B G A Jm). Al popL AR 23 FO I A€ (GBY/T 6438-2007). bt mf AL i Bt 2007.

General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China. Determination of

http://cykx.1zu.edu.cn



2700

B R ¥ %40 %

[10]

[11]

[12]

(13]

[14]

[15]

L16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

crude ash in feed (GB/T 6438—2007). Beijing: China Agriculture Press, 2007.

e N REAN [ A, frft 8 R A9 E (GBY/T 5009.5-2003). ALt v [EARE H AL, 2003.

Ministry of Health of the People’s Republic of China. Determination of Protein in Food (GB/T 5009.5-2003). Beijing: Standards
Press of China, 2003.

R N BN [ AR M58 APk A o i S S AT 4E(NDF) 3 52 (GB/T 20806—2022). B #R: o E kR AL, 2022.

Ministry of Agriculture of the People’s Republic of China. Determination of Neutral Detergent Fiber (NDF) in feed (GB/T
20806—2022). Chengdu: Standards Press of China, 2022.

A N RFEAN [ AL . APk 5 R 5E (GB/T 6436-2018). Jb5t: v [ bRifk A A, 2018.

Ministry of Agriculture of the People’s Republic of China. Determination of Calcium in feed (GB/T 6436—2018). Beijing: Standards
Press of China, 2018.

e N RN R ML, Tkl b BRI E 436 BE%: (GBIT 6437-2018). Abxt: bRt H AL, 2018.

Ministry of Agriculture of the People’s Republic of China. Spectrophotometric Method for Determination of Total Phosphorus in
Feed (GB/T 6437-2018). Beijing: Standards Press of China, 2018.

BERMS, (A3, FEAT. AN FRAS RDRAL OGS R i 39980 Bk = A7 1k R S LIS FiAm IO R2 . TR} Tlk, 2016, 37(13): 40-44.
CUI X P, HOU S Z, WANG Z Y. Effects of dietary supplementation on performance and serum indexes of Tibetan Ewes in late
gestation. Feed Industry, 2016, 37(13): 40-44.

FEG R, AR5, BRIRUM, SKK 3R, Rlg i, IR, PR RE B AN B B TR 3 e B L SE i AR E B FR Y B AL . WAL B AN I
TEAEAGTE RS B CE SR BRI B8 3R 449, 2015, 27(1): 281-288.

CHENG G M, XU X T, CHEN F M, ZHANG Y C, LIU J S, WANG J M. Effects of dietary energy and protein levels on nutrient
digestion, lactation yield, serum biochemical indices and lamb weight gain of lactating ewes. Chinese Journal of Animal Nutrition,
2015, 27(1): 281-288.

XUE Y F, GUO C Z, HU F, ZHU W Y, MAO S Y. Maternal undernutrition induces fetal hepatic lipid metabolism disorder and
affects the development of fetal liver in a sheep model. Faseb Journal, 2019, 33: 9990-10004.

KELLY A C, BIDWELL C A, MCCARTHY F M, TASKA D J, ANDERSON M J, CAMACHO L E. RNA sequencing exposes
adaptive and immune responses to intrauterine growth restriction in fetal sheep islets. Endocrinology, 2017, 158: 743-755.

5K 5, FOECE, ZEWEME. AN AT X H R L AR A R AR AR K R, BL R, 2016, 33(11): 2337-2344.
ZHANG Y, GUO W J, LI X M. Effects of supplemental feeding level on blood indexes and body weight of Gansu Alpine Fine
Wool Sheep. Pratacultural Science, 2016, 33(11): 2337-2344.

AETRH, AR, TR, 22 JE M, R, RV AR, DU )20 L 2 i R (R )P 9 & S U8 TR i B BH, 2011, 32(17): 330-333.
ZHAO B Y, XU G Y, FENG CH H, YUN Z B, ZHENG C L, CHEN H L. Analysis of milk yield and milk nutrition of some goat
breeds (lines) in Sichuan. Food Science, 2011, 32(17): 330-333.

FrRE, JOH, TR . AR BE B AR KT ERRRT I g L S T A AR s b B4R, 2011(1): 5-7.

WANG J H, GE X, ZHANG B X. Effects of different energy protein levels on digestion and metabolism of Laoshan dairy goats.
China Feed, 2011(1): 5-7.

REEOL, BB, WTEIR, XURRER, MER, SZEEAR. ANRE IR RS RDREXT T 0 R W 1L A AR R EAH I BE RO RS . BURAL AL
22,2015, 43(10): 144-148.

ZHAO Y G, HU Z R, HU Q Q, LIU S N, HONG R, PENG D L. Effects of different nutrient levels on growth and reproductive
performance of Saanen Dairy Goats. Journal of Anhui Agricultural Sciences, 2015, 43(10): 144-148.

THAGLL, TREA, LA, 22T, BN, 2R AL, B1/NE, Sk, BREAR, AN E . SRR EURRDS WA R I LU S i AR F S
PR, 2017, 38(12): 44-48.

MAJH,LEIQJ,NIYD,LIX, YINY P, LI G H, HU X H, ZHANG Y, CHEN S L, CONG R H. Effects of high concentrate diet
on fat metabolism in lactation dairy goats. Progress in Veterinary Medicine, 2017, 38(12): 44-48.

ZUGES, TS, 2R, VAR [FE 3R K TR /N R 8 2R A LM e T AR TR IR . T8 K 22 2R (A SRR 32 1R), 2019, 37(4):
49-54.

LI H Q, JIAJL, LI P X. Effects of different dictary nutrient levels on lactation performance and reproductive hormones of Small-
tailed Han Sheep. Journal of Qinghai University (Natural Science Edition), 2019, 37(4): 49-54.

http://cykx.1zu.edu.cn



510 3 BTN AF ASFVE TR KT X B 0 R WA 3L AT IR T AL B B 2701

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

QIR, LIN Y T. Research progress of dietary physically effective neutral detergent fiber on nutritional control of dairy cows. Cereal &
Feed Industry, 2010(5): 52-55.

YRR, A spdh, BURRE, PP, ESOH, IKRER. A FEINDFAFARRN 6 F A KRS B IR T T8 H 5 58 B AL
SR B RIS, BACEE SR, 2020, 51(7): 1666-1676.

JUSS,JISK, DUAN CH, YIN X J, CAO W X, ZHANG Y J. Effects of different NDF levels on growth performance, nutrient
digestion, digestive tract weight and rumen papilla development of lambs. Journal of Animal Husbandry and Veterinary Medicine,
2020, 51(7): 1666-1676.

sk, IR, BN, m R, TKIED, X B, BRI, TR AL BT rTVE AR AR 1 B R e SR B TR B R I A %
MIFEIR. B8 7754k, 2018, 30(10): 3958-3967

ZHANG J W, LI Z L, ZHAI G, GAO K, ZHANG Y J, LIU Y Q, DUAN C H. Effects of dietary digestible energy and digestible
crude protein levels on nutrient apparent digestibility of Yanshan Cashmere Goats. Chinese Journal of Animal Nutrition, 2018,
30(10): 3958-3967.

B, FRAKTE, RIBHGE. A FVE TR AR A R SR R AR RE . EIRMIBRMH AL . 2 MR REA A ot 5T R 20
BEHCE®EEE, 2020, 52(10): 34-38.

BAO Y L, ZHANG Y H, LIU Y Y. Effects of total mixed diets with different nutrient levels on growth performance, nutrient
apparent digestibility, slaughter performance and meat quality of housed yaks. Animal Science and Veterinary Medicine, 2020,
52(10): 34-38.

TSI, AN R A RE AR 2R 1 5 T AR A 7L T 300 69 AL B T Vi A A AT L AR AL TR AR 5. 5 B R T5: B sl K2t
TEEALR L, 2018.

FANG M Y. Effects of different digestible energy and crude protein levels on digestion and metabolism and blood biochemical
indexes of Yili Mares during early lactation. Master Thesis. Urumgqi: Xinjiang Agricultural University, 2018.

BHR B B DNREAVR B ORI RE S MR AE AL TR AR RO FEA. VT T TR LA AR 5, 2016.

LI W D. Effects of Fe, Zn and Se on rumen fermentation, growth performance and blood biochemical indices of yak. Master Thesis.
Xi'ning: Qinghai University, 2016.

FJIMR, I, XIBA, SePEE, KT, AR AFNE TR A R A L R RE N E TR R T AL FE AR .
TR Tk, 2015, 36(17): 42-46.

LI W D, HAO L A, LIU S J, CHAI S T, ZHANG X W, NIU J Z. Effects of different nutrient levels on growth performance and
nutrient apparent digestibility of house-fed yaks. Feed Industry, 2015, 36(17): 42-46.

T RO REL T 909 A= A A B LR 07 R R 73 B M R I 9. B s v AR AR 2 e il 2767 1832, 2004,

WANG J F. Effects of dietary concentrate to roughage ratio on digestion and metabolism and milk fatty acid composition of dairy
cows. Master Thesis. Beijing: Chinese Academy of Agricultural Sciences, 2004.

X, A 4 E AR A 5 AU R 1 B TR B A A . B o B AR RL 2 B 1 27 12 3, 2012.

LIU J. Study on prediction model of metabolizable energy and metabolizable protein in meat sheep feed. PhD Thesis. Beijing:
Chinese Academy of Agricultural Sciences, 2012.

[1/INBA, BERKYL, R i, SROCTR, WA, 3RS RDRE R L FORR SR AR T S /N 26 - B AT AL 5 AR Th [ B AU 2, 2006(10):
13-17.

MEN X M, LUO Q J, TANG Z G, ZHU W T, PAN R. Digestion and metabolism of ewe with empty small tail cold sheep under
three different concentrate to coarse diets. Chinese Animal Husbandry and Veterinary Science, 2006(10): 13-17.

RRBH ARG, Z24RYL, 25 TR, AR KE BARN = B 40 W LA RE AR M i s2m. o B S4B ER, 2020, 47(2): 416-424.
OUYANG Y N, LI Y J, LI W J. Effects of different calcium levels on energy metabolism during lactation of Yunnan Semi-fine
Wool sheep. China Animal Science and Veterinary Medicine, 2020, 47(2): 416-424.

(TR HuEk)

http://cykx.1zu.edu.cn



	1 材料与方法
	1.1 试验设计和饲养管理
	1.2 试验日粮
	1.3 消化代谢试验
	1.4 测定指标与方法
	1.4.1 生长性能及泌乳量
	1.4.2 养分和乳成分
	1.4.3 营养物质消化率和代谢率

	1.5 数据处理与分析

	2 结果与分析
	2.1 营养水平对泌乳期母体失重和羔羊生长的影响
	2.2 营养水平对黔北麻羊泌乳量和乳成分的影响
	2.3 营养水平对黔北麻羊养分和能量摄入的影响
	2.4 营养水平对泌乳黔北麻羊营养物质消化代谢的影响
	2.5 泌乳母羊母体失重和羔羊增重与养分摄入量间的相关分析
	2.6 养分消化和代谢率与营养水平间的回归分析

	3 讨论
	3.1 泌乳期营养水平对黔北麻羊母体失重和羔羊生长的影响
	3.2 营养水平对黔北麻羊泌乳量和乳成分的影响
	3.3 泌乳期营养水平对黔北麻羊养分和能量摄入的影响
	3.4 营养水平对泌乳黔北麻羊营养物质消化和代谢的影响

	4 结论
	参考文献

