#a R b F 4R 2022,37 (12): 1519-1527 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2022.012.002

T, wE e, BRI, F. RN ERRLEEX RS0 A KPR L s R 1k S Se e iR bR s (0], A adfe =242, 2022, 37 (12): 1519-1527.
MA T, GAO Z X, YANG X D, et al. Effects of Forage with Varied Concentrate/Roughage Ratios on Growth, Serum Biochemistry, and Immunity of
Dumeng Lambs [J]. Fujian Journal of Agricultural Sciences, 2022, 37 (12): 1519-1527.

HIRARIBAELESHREFEKER, MBEUR
AR a0

o, B, ek, AR, kG, EiEE

(WSS R RS YRR B/ 5 A X RSB R SRR R A B SR, NSl RIS 010018)

% E: [EM] F5 HRAFERE &M T RS 5 A RO, TR 52504 FER A iR A=
[A%] ®H30 H3 0. AE (25£2.14) ke #ZEALF, WL R34, B C30 40 CREMLLE 30:70) .
HokE BE C50 20 (K5 ML LK 50:50) Al A5 B C7T04H (A #L 1L 70:30), 4 10 & & . il 15d, E
60d, HrHA KRR KNG A TER . [EER] 1) A EREE AN CSo M C7o AL F¥ ARE (ADG)
5 C304 A0 e W F i (P<0.01), BE L (F/G) W& F K (P<0.01), CS041 Lt C7T041 ADGH#E# T
24.12%; C50 A&V H R4t (ADFD) R B & & FIHMMWA (P<0.01). 2) FHFEY IR WIH LR LE
M. CSOM CTOH M E 1 (CP) M PEPE &4 4 (NDF) b R0 5tk B 8 B & 5 T C304 (P<0.015
P<0.05); CSOHMRMVEWRL 4 (ADF) Wi B E & FHMMA (P<0.05). 3) My A fLIgbr s R R .
C50 £ 1 C70 40 MLV Th A TN 5% = W& M (ALT) . BREBERRE A (ALP). A& A (ALB) & . Mmbk (GLU) &
EAE AR (DBIL) & 8 F il B35 T C30 4 (P<0.055% P<0.01), 4) ME GBI/ RE . K5
30 KiF, CTOAMEHRBEEREN A (IgA) TEMEF T T 3041 (P<0.01), 1M 60 KXit, C70 411 E
FIgA, REREAM (IgM) S B EM/T C504 (P<005), HCIOMAMBEFHANMZ 6 (IL-6) T RFEEHT
C304l (P<0.05). [Zie] TERDMIREA = ZMET, FARKTH Y 5050 BB A ) 4 52 55 2 28 KORPRRe LA (8
K. R RDHLLL; AKUERE: EFRWRRIIAAR,; MG EMIRR; I REE R

FESES: S826 XERFRRES: A TEHS: 1008-0384 (2022) 12-1519-09

Effects of Forage with Varied Concentrate/Roughage Ratios on Growth, Serum
Biochemistry, and Immunity of Dumeng Lambs
MA Tian, GAO Zhixiong, YANG Xiaodong, GUO Shaoqgian, LI Shufang, WANG Hairong*
(College of Animal Science, Inner Mongolia Agricultural University/Inner Mongolia Key Laboratory of Animal Nutrition and
Feed Science, Hohhot, Inner Mongolia 010018, China)
Abstract: [Objective] Effect of forage with varied ratios of refined concentrate and roughage on the growth and health of
lambs was studied. [Method] Thirty 3-month-old Dumeng male lambs with body weight of (2542.14) kg were randomly
divided into groups fed with a forage of low concentrate/roughage ratio at 30/70 (C30), one with medium concentrate/roughage
ratio at 50/50 (C50), and another with high ratio at 70/30 (C70). Each group had 10 replicates to be fed initially on a 15 d pre-
feeding followed by a treatment period that lasted 60 d. Growth performance and serum biochemicals of the lambs were
monitored during the treatment. [ Results] (1) The average daily gain (ADG) of the lambs under C50 and C70 were
significantly higher, while the feed/gain (F/G) rate significantly lower, than those of C30 (P<<0.01) with that of C50 lambs
24.12% higher than that of C70. The average daily feed intake (ADFI) of C50 group was significantly higher than those of the
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other two groups (P<<0.01). (2) The apparent digestibility of the lambs under C50 and C70 were extremely significantly higher
(P<<0.01) on crude protein (CP) and significantly higher (P<<0.05) on neutral detergent fiber (NDF) than those under C30;
while that of the animals under C50 on acid detergent fiber (ADF) significantly higher than those of the other two groups
(P<<0.05). (3) The serum alanine aminotransferase (ALT), alkaline phosphatase (ALP), albumin (ALB), blood glucose (GLU),
and direct bilirubin (DBIL) of the C50 and C70 group were significantly (£<<0.05) or extremely significantly (P<<0.01) higher
than those of C30. (4) On the 30" day of treatment, the serum immunoglobulin A (IgA) in C70 lambs was significantly higher
than that in C30 (P<<0.01). However, on the 60" day, the IgA and immunoglobulin M (IgM) in the lambs under C70 were
significantly lower than those under C50 (P<<0.05) but the serum interleukin 6 (IL-6) significantly higher under C70 than
under C30 (P<<0.05). [ Conclusion] Feeding Dumont lambs with a 50/50 ratio of refined and roughage forage appeared to

37 %

benefit the growth and health of the animals more than the other mixing combinations.
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Table 1 Composition and nutrition level of basal diet (on dry matter basis) CHAL: %)
HHR 2 A B IR
WE Diet composition WiH Nutritional ingredient
Ttems C304 C504 C704 Items €304 €504 C704
Group C30 Group C50 Group C70 Group C30 Group C50 Group C70
¥ Leymus chinensis 70.00 50.00 30.00 RifHfE ME (MIkg ™ @ 8.86 9.53 10.20
T K Corn 27.10 36.10 52.00 A CP 11.45 14.17 14.45
A Soybean meal 2.00 12.00 15.20 5 Ca 0.77 0.77 0.71
Fi#} Limestone 0.10 0.60 1.00 i P 0.38 0.38 0.37
IR CaHPO, 0.10 0.10 0.10 eI 4T 45 NDF 4133 33.18 25.03
ik NaCl 0.50 0.50 0.50 Bk i 4T 4k ADF 28.97 22.36 15.37
Tk} Premix 0.20 0.20 0.20 RS MBIk &4 NSC 375 43.6 49.9
/NJ54T NaHCO; 0.00 0.50 1.00
£rit Total 100.00 100.00 100.00

OFRE AT 7 HMIRME: Fe25mg, Zn35mg, Cu9mg, Co0.1 mg, 10.9mg, Se0.25mg, Mn19.5mg, W60 mg, VE 151U, VA 3000 IU,
VD; 1000 IU. @RBHREATHHME (ZHNY/T 816—2004H ) b [ A 25 AR RS B8 7R M0 (B R M BRI G RRe (e TH SRS 7 AR RE R, HARE FRdRds

YRSt .

(D Premix provided nutrients per kg of forage on Fe at 25 mg, Zn at 35 mg, Cu at 9 mg, Co at 0.1 mg, I at 0.9 mg, Se at 0.25 mg, Mn at 19.5 mg, nicotinic acid at 60
mg, VE at 15 IU, VA at 3 000 IU, VD5 at 1 000 IU. @ Metabolizable energy was based on NY/T 816—2004 formula for calculating effective energy of raw

materials in common feed components for meat sheep in China; other nutritional indices were measured values.
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FI ] SPSS HHY ANOVA J5 22431 e 47 W 2 P AG:
M, F A Duncan's #4172 HE L E, P<0.05 £RZE
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I 2 60 d ) ADG2KE , C50 44 F1 C70 4 ADG
W B m T C30 4 (P<<0.01). ADFI ki C50 £ i
FET C304 M CT04] (P<0.01), C5041A1C70
A1 F/G i E KT C30 4 (P<<0.01),
22 HRAEBHELENEFEFRVRRWELEDN
AL

#3418 =Y R AL R AT, C50 A
C70 41 CP il NDF FRULIH L2 ik 3% (P<<0.01)
MR E (P<0.05) & C3041, C5041 ADF £ WY
1FR B FEHT C30 1 C70 41 (P<<0.05), DM i3
%% (P>0.05),
2.3 HIRATEREMAEL X EE MEE K IEFRF I

iz 4 A, R56 30d, €50 A1 C70 i ALT
WM. ALPWEME . TP &, GLUS B E & T
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Table 2 Effect of varied concentrate/roughage ratios of forage on growth of lambs
#H 3 Groups
TiH 156 4
Items Test period/d C3041 Cs504 C704
Group C30 Group C50 Group C70
0 24.81+£3.29 Aa 25.08+1.68 Aa 25.11+1.44 Aa
A E BW/kg 30 27.6613.48 Aa 30.35+2.37 Aa 29.82+3.08 Aa
60 31.16+4.07 Bb 37.511£3.22 Aa 35.51+2.79 Aa
0-30 95.24+23.06 Bb 156.331£38.68 Aa 160.56+40.05 Aa
MrEt A% E SDG/ (grd D
30-60 118.00+28.73 Bb 236.11£58.53 Aa 185.97+43.28 Aa
FHIHEE ADG (g-d D) 0-60 106.62+27.03 Bb 206.821+39.34 Aa 166.631+44.27 Aa
0-30 0.87£0.06 Ab 1.02£0.08 Aa 0.90+£0.01 Ab
H35% fr & ADFI (kgd ) 30-60 1.17£0.09 Bb 1.46+0.12 Aa 1.12£0.01 Bb
0-60 1.03£0.07 Bb 1.24£0.10 Aa 1.01£0.01 Bb
RLE L F/G 0-60 9.66+1.22 Aa 6.01+0.93 Bb 6.06+1.53 Bb

FATEREAFR, NEFRFREFHEE (P <001 & (P <005, MHENSFRRREFAEE (P>0.05 . TEMA.

In the same row, values with different uppercase or lowercase letters mean extremely significant difference (P << 0.01) or significant difference (P << 0.05). The

same lowercase letter indicates no significant difference (P > 0.05). The same as below.
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Table 3 Effect of varied concentrate/roughage ratios of forage

on apparent nutrient digestibility of lambs (H
fi: %)
2073 Groups
T H
Items C304 C504 C704
Group C30 Group C50 Group C70
T4t DM 86.25+3.11 Aa 89.48+3.45Aa 91.18+1.64 Aa
HLER A5 CP 63.36+4.74Bb 81.12+4.74 Aa 77.98%1.60 Aa

PRI 4T 4E NDF
BRIV -4 ADF

52.091+9.51 Ab

47.11£5.59 Ab

71.97+7.93 Aa

69.54+8.66 Aa

66.30+2.52 Aa

54.02£1.29 Ab

E@mTCr04l (P<0.05); MHERNSHATLEEES
(P>0.05), {5 60 d, C50 211 C70 240 ALT i 1
W EE T C3041 (P<<0.01); C50 41 AST I %
T C30 f C70 2H (P<<0.05); C50 20 ALP i ¥
Wi EET C70 41 (P<0.01); C30 F1C50 41 TP &
W T C70 4 (P<<0.01); C50 41H1C70 41 GLU
A BUN 5 s 8 3% i F €30 41 (P<<0.01); C7041
DBIL & & W % 3 & F C50 40 A1 C30 44 (P<<0.01);
C50 41 ALB & & i # 5 T C30 41 (P<0.05); £541
TG. TCHO. TBIL &K # 25 (P>0.05),
24 BIRAEIFEHEEL X EF M R IBRN T
s A, 56 30d, C70 4 1M IgA & &
W B Em T C304H (P<0.01); HAFEAR& 4 H T

BEZER (P>0.05), % 60d, C704 IgA. IgM
SREBEMRT C504 (P<0.05); C70 4 TNF-o &
I E ST CS0 Ml C304] (P<0.05); C704H 1L-6
BERT C3041 (P<0.05); WMHAIRAH TR
EER (P>0.05),

3 itk

3.1 HRAEEMELE S EEE KRN

ER ORI LR TRERUNNFA S TYAEE S VNN
AR LE R HKF, C70 F C50 41 F-1 H 8 g %
mFC304l, H CSoHMENRMT CT04 . S5l
PR s 255 BT 5 A IR REL L 6 K A FTF 280 43R 4 R
PR FH 40 2 A 7 R 0 5 i 8 SR AR L, RO KL e R
60:40 ZH 7 ¥ H 44 5 1 2 & TR L L o 40:60 241 Al
50:50 41 . J& I 4 U AR OR TR 3E £ e v K AL S
(NFC) /i PESE 47 4 (NDF ) il AR 0] 588 2 AR Kt
REI ST SE & 3, NFC/NDF 2y 2.20 FOfA M5 1
HUARGDRRI 2 . (05 At bk ) BT 52 2% IR R 1L
B2 80220 1Y HARAL G-V HIG E 45|k 60:40 F170:
30 HEEE T 30.52%. 14.86% 45 A —5, XAlfE
5 HRE KA g G mBFITECRRE, CT0
HREREEMRT C5041, H C50 4 5B fbaix
B TR ATRE R C50 4 HARTE 2 T 4L 8 FH
B, WREIRIESE H R K EE, 1M C70 SRR AT R
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Table 4 Effects of varied concentrate/roughage ratios of forage on serum biochemical indices of lambs
#H3%| Groups
| 56 1)
Items Test period/d C304 C504 C704H
Group C30 Group C50 Group C70
30 7.19£0.96 Bb 11.92+1.31 Aa 12.194£2.50 Aa
BV ERNE ALT/ (UL
60 7.73+1.10 Bb 13.77+1.33 Aa 12.62+2.25 Aa
30 87.3019.64 Aa 99.541+14.94 Aa 89.95+13.29 Aa
BRI E RS AST/ (UL
60 90.20+8.74 Ab 110.50+8.40 Aa 96.23+9.72 Ab
30 135.35+12.30 Bb 247.901+8.76 Aa 237.461+25.69 Aa
Bt B BRI ALP/ (UL
60 282.65+24.67 ABab 352.75+42.59 Aa 258.71+23.24 Bb
30 54.09+3.13 Bb 61.161+2.56 Aa 61.51£5.65 Aa
BEATP (gL)
60 70.29+4.13 Aa 70.19+5.34 Aa 60.29+3.64 Bb
30 25.43+3.95 Ab 30.33+3.31 Aa 31.18+2.92 Aa
& ALB/ (g'L™)
60 28.91+3.15 Ab 34.99+3.61 Aa 32.734+3.75 Aab
30 3.24+0.26 Bb 4.07£0.69 Aa 3.961+0.34 Aa
[iH% GLU/ (mmol-mL ™)
60 3.724+0.14 Bb 4.931+0.13 Aa 4.71£0.46 Aa
30 5.86+1.29 Aa 6.691+0.605 Aa 6.971+1.29 Aa
JRER BUN/ (mmol'mL ™)
60 5.334+0.35Bb 6.661+0.68 Aa 6.861+0.35 Aa
30 0.44+0.04 Aa 0.45+0.04 Aa 0.49+0.04 Aa
HH =8 TG/ (mmol-L )
60 0.47%0.10 Aa 0.48+0.08 Aa 0.43£0.11 Aa
30 1.19+0.35 Aa 1.5440.30 Aa 1.41£0.44 Aa
JIE [ % TCHO/ (mmol-L ™)
60 1.384+0.33 Aa 1.5940.15 Aa 1.53£0.16 Aa
30 11.68+0.53 Aa 11.358+1.43 Aa 10.98+0.97 Aa
JAJHZL % TBIL/ (umol- L™
60 9.4340.33 Aa 9.71%+0.53 Aa 9.42+0.49 Aa
30 0.88+0.15 Aab 1.18+0.58 Aa 0.59+0.18 Ab
B BEHZ % DBIL/ (umol L™
60 1.0140.09 Bb 0.951+0.14 Bb 1.32£0.18 Aa

FI0E T 8 A X R e, SO SR R
R AT, FRAR T 85 R R RIS AL %, T SR £ i
FOP 2 H B WD . X — o045 R 5 X g i 41
ROBIF SR — B0, %R 90 72 W14 5 R HoRS ) L 1)
SRS LI R, RPRHEE AL R 5 — s K
J5 R R
3.2 ARTAENSEL A EEE R REILE LRG0
MR REL L 2 2 3 00 7 3 00 D3 0 3 A A i =8
FmEE REFE R R LB, KPR R 30%~
70% HF, % DM {5 L% B 50, A g 4
122 B T R [F)RS B EE 1) DM 3 4k %6 ok 2 30 L AR
fb. €30, C50, C70 411 CP W IH LR LB LT
J5 W ARG Bt B, FG R T i 2 XA R A8 2o 5
CP A AR T . X S er ™ 7E 03 4 P I ST

4R —E(. NDF K20 4 s R 2 5 s 57

Y IE AR AR R A G, 36 B NDF K& ML
IE B A Ty i A 5 0 f B 1) TR B AR At
ok SR, ORSHLEL Jy 50:50 I}, NDF 22 WL 1k
i, SAERKMRAERAAHEGN, (R kAR
70:30 i}, NDF il ADF & WL iH fb R B R AL. 3X nT 8
W TRELEIE I, EEAREREZB N,
EOT AR AT AR O R B, DT B AROR R Rt
() i R0, A T RN R
3.3 BRAEEMALL I EFEMEE WIEIRS N
1ML ¥ A= Ak F8 Bm AT LA S B BIL AR 35 5% 4 5 T A AR
AR R E LA RO T A A 3
AR R T MR e 0 E 2R IE . A5 45 R
o, R 60 d 15 C50 4 i i A A8 (GLU)
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Table 5 Effects of varied concentrate/roughage ratios of forage on serum immunity indices of lambs

207 Groups

T H e ]
Ttems Test period/d 3041 5041 c7041
Group C30 Group C50 Group C70
. 30 8.81+0.43 Bb 10.13+0.91 ABab 12.17£1.60 Aa
TR A IgA (ug'mL )
60 8.41+0.51 Ab 10.31£1.46 Aa 8.271+0.81 Ab
30 11.90£1.15 Aa 11.374+0.79 Aa 11.92+0.44 Aa
GEERE M IgM (pgrmL ™)
60 11.82+0.52 Aab 12.34+1.02 Aa 10.43£0.48 Ab
. 30 10.95+1.02 Aa 10.984+0.51 Aa 10.99+1.31 Aa
R EEREG IgG (pg'mL )
60 10.25+0.32 Aa 11.11£0.60 Aa 10.18£0.80 Aa
30 39.274+3.39 Aa 42.26+1.68 Aa 46.47+3.48 Aa
FHZ INF (pgrmL™)
60 47.30+8.89 Aa 43.72+2.71 Aa 42.75+3.90 Aa
30 91.45+2.29 Aa 95.621+6.54 Aa 105.19+6.24 Aa
iR BEA -0 TNF-o (pg-mL™)
60 90.611+3.23 Ab 95.11+£7.12 Ab 112.88+8.95 Aa
30 94.021+8.61 Aa 95.75+8.55 Aa 91.29+9.91 Aa
FAE-110-1 (pgmL ™)
60 93.681+4.03 Aa 97.57+£15.54 Aa 92.74+5.85 Aa
. 30 42.53+3.87 Aa 4527+4.49 Aa 48.34+4.37 Aa
HA&-6IL-6 (pgrmL )
60 41.48+2.55 Ab 45.16+3.37 Aab 58.73+11.14 Aa

T, [ARPRKE R i C70 40 GLU & A
B, X5 44D RS R A — B, %R %
FESR 56 d B AR A EL ol 70230 411 7E o GLU & &
e o I I o] BE S Sh ) S Bh L RDRR 4R B 5
KVPAEAE2 SR, WA T GLU BRI i X n] g 5
EXETYRRERAR, CSO4RaEiE, i1t
THZMEFFY, I SR AT A i
T R AL P R0 il = R AT s e ML A4 B A o AR
PO, A, U0 AR P I B R R e
A5 TP 4% 40 TCHO 1 TG e Lk & £ 5, {H.C50
AR CT0 U F ML T CI0 A TFEptaH, £
FRE R A FARE M I, BS54 rEReg R —
o X SRERE P IR R -8, HERRRE
{4 J5E DR AT R 2 HARRORE AL EE XS 3 MILAAS B 2 A 3 A il
L MUY AR RBL 52 /N B PR AR E R
1 TIR N S D 7 9% RV i o e 74
A R, I TS AR i R
FA (BUN) 2 2 B8 1 5T o3 i A0 R0 22 5 1R 1 °F-
Mk G bR, 4 BUN & HBAC, BB N & AR
WRLE, WA R, UL PR N B A R
HEHE B R A, AR B 5 30 K, €50 41 C70 4
TP F1 ALB & B &= T C30 41, FUE =
TR EG A, A7 B AR EE B A AT i, Rt

55 60 d 45 3 W n, C50 41 F1 C30 41 TP 1 ALB & &
¥ET CT0 4, C70 40 TP & B EWAE, HIREA
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