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(LHEERARBOABE, VT 8100162 PHILRAMBIE R 22 S BHEABE  #& 712100)

W OE. ARG ARE KRR S LI KA A (NFC) /P Pk % ¢F 4 (NDF) 43 42 3¢ 7 a8 2
SRABFLBHER T Y h, B4 2~4 5K KL RF K E[(26.38+0.43) kg ] 4815 49 4
A#ERA R F 30 R ARIELA 5K 3 ANFH (ML 20 M2 20 M3 28) F= 3 AN 520 (F1 40,
F2 20 F3 %1) , %405 2, 4% 3149 NFC/NDF # 2.20 (#5428}t 4 70:30,F1 214 M1 21) .1.39
(#FHLIE 4 50:50,F2 204= M2 20) = 0.92 (#5401 4 30:70 ,F3 2042 M3 40) 69X I A0 49 ik
e XA 105 d, A PR A 15d, EXIAH00d, ERET: 1) BRALHBET @, AF
0 AR R Bk R R LR KR SUSk SR WLUR B E B Sk WUE B 2 5 44k NFC/NDF £
fiANRF3 A FNARERE BEERE SUkKkE SUKTHERMEREREKRT F1 4
(P<0.05), 2)MBALRHEHZ @ M3 UNFUARERE BEEREEMRLLATEREZXRT
M1 28 (P<0.05) ;F3 AE-F 0 A M ERE BEERE LLKE LKLTELEPRMERER
FXTFLAA(P<0.05), 3)MBALRME T @, RFOARERE B ERE LKLKE S
Sk WUE B A P S LR JF ¥ 47 4 NFC/NDF 89 i% s f 38 X, 3 F3 404 549 & = it
EREREKRTFLHA(P<0.05), )k BURMEFTE, NFHOARERE FEBERE S
TEEREBMERENIMIEEZR, AP M2AFMIANFHEBRTERESEATMLA
(P<0.05);F3 WA FHRRERE BRTERENERNEREH %X T Fl 44 F2 28(P<
0.05), & Epr& fERXBEEH T, 4% NFC/NDF % 3 RAERFB T NE I F 5§
RT A, 4% NFC/NDF # 0.92 4469 8 F 09 5. 8 % & & A £ T 4" NFC/NDF % 2.20 F=
1.394 4 64 38, 5 |
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Z 30 AR RS R L] 2 S 3L Sk A AN
4 JEASH . Norouzian 25 435 Hy R RN B
PR DR G A B AR AT, e
fifiyRg B ARG R,

A R T 8 v D S L 4R Hb X AR 1 B )
BEUR A AR TR AR IR | R 45 4R A R O A
Wb BT SE R R B e P R AT A A T
EREYOL R S mE A EAE SRR
T = 1RAR 3E 25 4k 4 ik K AL A ) (NFC) /i
VRV LT 4 (NDF) %8 11 4 18 52 e (7% 4H DG A 58 4L
NG ESNEESE =R T UK (I ) O R XA
X T K e FE DX 4 )RR Y BF 5 5k = A DG I R
SRS T I, AN DL AR 3 7E R T AR b XY
JECF IR X 42, WF 5T AN [R] NFC/NDF Rl R0 75 A
WIE S B A LU RS2, L] 5 1R 5
PR WE R HIIT RIS AR 5

1 #MR5FZE
1.1 Rt

T A TG N s D B e s S el X ke
W 2~4 U ARE] (26.38+0.43) kg MR 4 H
i f B 1 SRR R 30 B ARAE M B HL 4 A 3 A4
INEH (ML 4 M2 40 M3 41) f1 3 DFFE4] (F1

H F2 41 F34), 84 5 H, 455 1# i NFC/NDF
J 2. 20 (KEHLEE K 70:30,F1 I M1 4H) 1.39 (K
HFLIEH 50:50, F2 2H F1 M2 2H) F1 0.92 (A5 0L 1L K
30 :70,F3 40 F0 M3 4) iyl s im pe . AR My Xk
FEBHFURLRE 2 57 3 P 5 1R A 1 i 3 A 356
105 d, HA i o 15 d, i 90 d, 54k
B A R AR 2 YR (07:30 A1 18:00), H H KA,
H K,
1.2 KIEAR

AR 4 b 5 - 119 77 GRS =X AmDRE B IR A S TR
E (R 2E R FRARE) (NY/T 816—2004 ) #1718 36
T H B TC I L2 B SE FR K LR 1, AR
WA H TR,
1.3 #HmxiE&E

TSR A R i), FE A B ALEE I 3 o 28
24 h 5K 12 h J5 3E47 S0 KO 0 358, 37 BIAT
FEHE I, F B R & il 2 I SR R ) ) B i
SEHRAEE, HEETFARII 5 HNE L EmE
TR IS A R BT IX | IR XA
A TR X4 BT X A 2R B 1.0 em® 245, IF
AR KRS A G B 1 £ B8 e T, R R
B 4% 1) 22 5 B s W b [ DA s il A 2 21
Yk,

£1 RBRARERRERAT(FHRER)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %
i H F5HLEL Concentrate to roughage ratio
Items 70 :30 50 :50 30 :70
JEB} Ingredients
M T T B Oaten green hay 30.00 50.00 70.00
F K Corn 42.54 30.20 15.90
XK Wheat middling 2.10 1.50 0.90
SEHFHT Rapeseed meal 10.16 5.60 2.90
HAFFHI Cottonseed meal 4.90 3.40 2.10
=H1 Soybean meal 3.50 2.50 1.40
2% NaCl 0.80 0.80 0.80
i #t Premix" 6.00 6.00 6.00
41T Total 100.00 100.00 100.00
/K Nutrient levels®
T 5 DM 81.12 84.65 88.18
1HfLfit DE/(MJ/kg) 13.00 13.00 13.00
HAEH T CP 14.37 12.41 10.44
HLUK Sy Ash 3.29 3.63 3.81
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MNE| A5 # Et Concentrate to roughage ratio

Items 70 :30 50 :50 30 :70
LG EE 5.89 6.76 7.61
rRE PR A 4 NDF 23.89 32.30 40.70
TRYE BRI 4T 48 ADF 13.23 17.77 22.31
27 de M p K LA 4 NFC 52.56 44.90 37.44
45 Ca 0.14 0.14 0.14
i P 0.16 0.12 0.07
L5 e Pk K AL B W/ T DR £F 4 NFC/NDF 2.20 1.39 0.92

1) FiR B R A T 50 i A #2 fit The premix provided the following per kg of diets: Cu 18 mg, Fe 66 mg,Zn 30 mg, Mn
48 mg,Se 0.36 mg,1 0.6 mg,Co 0.24 mg, VA 24 000 TU, VD 4 800 IU, VE 48 TU.
2) AL BE FAE LT e e AR AL &0 Rt s DY Hi4x ¥ RS2 {8 , DE and NFC were calculated values ' | while the oth-

ers were measured values.

1.4 MEIERKEFE
1.4.1  EFRMGERIE

IR T 5 (DM) KL (15 (CP) KL
JE5y (Ash) HLIEWT (EE) | Hh I Bk % £F 4k (NDF) |
iR ML VR I 2T 4E ( ADF) 5 ( Ca) (B (P) & i 40 5l 4%
M GB/T 6435—2014, GB/T 6432—1994 . GB/T
6438—2007 . GB/T 10359—2008 . GB/T 20806—
2006, GB/T 20805—2006, GB/T 6436—2002 .
GB/T 6437—2002,
1.4.2 B LUL B L

M 4% Z2 5 W 1 7 b B A o AR TR 280K
UE K A R VR YR HLR R (=30~ =20 T) |
YIR (JEBE 10 wm) 4 98 KK - 20 (HE ) 3¢
o B A 5 R P 6 8% %Y R, B Olympus
BX51 W85 L M Imaginge pro plus 6.0 #4535
WA E W I E XA E AU, A
FEAER 3 sk AEE LY B, Bk U1 A 2 B 5 A0 BT
(L TEHE) R 23 5 e 4 488, HOF 3
{EAEN 1 A0 Fdl
1.5 HEZRITHW

W) 45 B ] Excel 2016 ) 4 % 35 % H
SPSS 21.0 4t it 1 44 i 47 5 K &R J7 22 73 T (one-
way ANOVA) , F | i§ Duncan KL #t17 Z & b
B EE R LIS Y + 45 1 22 (mean+SD) £k, P<
0.05 82 F &,

2 H#RE5W
2.1 7 [E NFC/NDF AR 5 REMFEETHR
A7 9b= A

[ 1 A ) AN [R]) NFC/NDF i # i e Ji 75 5
NERFEB YR HRY A, AR 2 AT, AR NFC/
NDF XA 198 B M 2R FL3k K ERLZ
BRI TR EZW(P>0.05) 8 FiRIEIHEE
Tt NFC/NDF ) T FEA 3 ey &, M3 HA
IR E PR 2 R e M1 2 M2 4143 )
67.46% .64.36% (P<0.05) ; M3 2H 2\ F By 9 B 7L
LU & KT M1 4 (P<0.05), He M1 41 M2
2% 5 Y 255.50% (P <0.05) .18.07% (P>
0.05) ;M3 ZHAF R H L2 R FE [ M1 4
M2 ZH 43 5l Y 25.80% .24.13% ( P<0.05) ., ik
45 By I 4R M NFC/NDF 4 0.92 fa #i A w2 J5E 75 it
WNENRE B RS R BT,

[&] 2 7] W8 AN [5] NFC/NDEF f) ¥ 114 55 J5 764 5%
REAERE E R R R, B3R 3 AIA L F2 44 F F3 4
BRI B AR R LK Pk
ERT F1 41 (P<0.05) ; F3 4 BF2F (19 ' ik 2
JERE L F1 41 F2 443 555 66.50% ,64.56% ( P<
0.05) ;F3 HE:FE 1R S IUZEEE L F1 4 F2 4
435l Y 22.95% (P<0.05) 15.24% ( P>0.05) ; B}
ERyrp g LR R DL F3 i ok, {25 F1 400 B2
HESARF(P>0.05), ik gh 5 B m
NFC/NDF >} 0.92 15l #5 () i Jit 78 5 B = 1) 98 5 OB
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M14H M1 group M24H M2 group M34H M3 group
A J)Z corneum; B Wi kL2 stratum granulosum; C: #7 % JJLJZ central muscularis; D: )l 2 muscular layer; E: %3k
papillae,

E 1 {AIRAE NFC/NDF RS REBAFHEE R EFAH
Fig.1 Frozen sections of rumen of plateau type Tibetan rams fed diets with different NFC/NDF (400x)

%2 7T NFC/NDF AR 8 REB A FEEHARSHIZM
Table 2 Effects of diets with different NFC/NDF on rumen tissue morphology of plateau type Tibetan rams pm

iE| 2151 Groups WS PAE
Items M1 M2 M3 SEM P-value
1 Bt )2 )2 ¥ Corneum thickness 34.03+6.96 35.18+6.85 51.23+15.64 1.95 0.741
Wik JZJE ) Stratum granulosum thickness 62.18+2.82° 638.12+£19.49°  191.11%36.45° 8.71 0.042
L3 K Papillae length 561.93£300.16  587.90£61.56  639.78+304.12 17.52 0.706
L3k 55 BE Papillae width 382.56+15.20"  704.31£278.97" 859.70+58.59" 6.17 0.035
L2 Muscular thickness 1871.70£187.05 1 631.11+147.67 1929.12+237.43  102.85 0.968
i L [JLJZEJE Central muscular thickness 406.12+15.75"  415.23+14.26"  547.30%65.46" 89.16 0.023

147 KAl 8 AR A ]G 7 B SO0 B RN 2 5 A B3 (P>0.05) , AFRVNE TR B4 2257+ (P<0.05) . TR,
In the same row, values with the same small letter or no letter superscripts mean no significant difference ( P>0.05) , while

with different small letter superscripts mean significant difference ( P<0.05). The same as below.

F144 F1 group F244 F2 group F341 F3 group

A i JZ comneum; B ki JZ stratum granulosum; C: H 4¢ JJl )2 central muscularis; D; )l JZ muscular layer; E; % 3k
papillae ,
2 fARAE NFC/NDF AR EREFMSEHNBEERLEHV A
Fig.2 Frozen sections of rumen of plateau type Tibetan ewes fed diets with different NFC/NDF (400x)

2.2 A[E NFC/NDF AN EREFTEMBAHLE  25.33% M 26.08% (P<0.05) ; M2 4 Fl M3 418 F
AN 0p-A R P B R 2 JEE B A i A ML L e i 25.20% Fil

& 3 4 fE M [R] NFC/NDF Tl ¥ i 5 JE R 27.26% (P<0.05) ; M3 20723 2 19 W 13k 56 B kb
PNCERN E BRI, B A, M2 AR M3 M1 4 M2 A3 55.50% (P<0.05) \18.07%
HAFXWMWE MAEZEEE 5B ML AL (P>0.05) ;ML A M2 HAFH MBI LK
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B#F(P>0.05), RZ5 R ULIEE NFC/NDF

%3 A F NFC/NDF AR B RAEFFEREEHARSHZM

Table 3 Effects of diets with different NFC/NDF on rumen tissue morphology of plateau type Tibetan ewes pm
i H 2H %] Groups WEREES  PE
Items F1 F2 F3 SEM P-value
£ 5 )22 B Corneum thickness 31.56+5.45" 48.22+6.83" 59.51+8.17° 3.09 0.040
WUk )22 B Stratum granulosum thickness 50.54+4.13° 53.46+13.48"  150.87+19.39° 10.22 0.029
F.3k K Papillae length 454.10£51.85"  543.28+67.16°  622.03+176.63*  32.51 0.036
Ak S5 FE Papillae width 365.44+46.67°  660.78+50.68"  800.92+177.72° 11.38 0.012
HALZJEE Muscular thickness 1 400.86+227.62" 1 540.95+17.89® 1 818.21+51.98" 81.75 0.018
rh e JJLZJEEE Central muscular thickness 378.13+62.07 403.87+169.35  479.81+104.54 19.16 0.763

\ §;

9 )

M24H M2 group

M14H M1 group M34H M3 group

A J )2 corneum; B fi kL2 stratum granulosum; C: H1 % JJLJZ central muscularis; D: )l /2 muscular layer; E: %L 3k
papillae ,

3 {AWRA[E NFC/NDF RS REBAFHIMELFT A
Fig.3 Frozen sections of reticulum of plateau type Tibetan rams fed diets with different NFC/NDF (400x)

&4 [ NFC/NDF AR B REBRFNEHARLSHZM

Table 4 Effects of diets with different NFC/NDF on reticulum tissue morphology of plateau type Tibetan rams pm
0 23] Groups WS PE
Items M1 M2 M3 SEM P-value
TR Corneum thickness 48.60£10.19" 65.09+3.52" 65.75+4.67" 4.36 0.021
Wiki JZ2 & Stratum granulosum thickness 64.14+13.84° 85.75+8.69" 88.18+7.80° 1.88 0.044
FL3k K B Papillae length 441.82+152.51 547.09+63.36 583.66+36.72 21.33 0.881
FL3KFEJE Papillae width 382.56+15.28" 704.31£278.97"  859.70+58.59" 6.17 0.028
WUZJEE Muscular thickness 1 892.70£61.94 1 904.33+81.09 1 933.50+91.27 65.24 0.612
gL flLJZE B Central muscular thickness 679.74+366.56  762.89+45.94 773.65+27.30 32.11 0.524

& 4 5] Wi AN [R] NFC/NDEF fi ¥ 114 25 5 764 5%
BRI E R YIRS Al F2 A F3 4
REER N S 2R R Z2 R LSk KD
FH kGBS B #FH KT F1 4 (P<0.05), H F3 4
W& = T F2 41 ( P>0.05) ; 55 A0 L2 J58 2 Bt 25 1) A

NFC/NDF 934 K 28T a3 (045 4 ) 22 5 A8
3% (P>0.05) ; F3 A F A9 e iJL)Z R B I F1
4 F2 4043 0 50.54% (P<0.05) .20.86% ( P>
0.05) , bR 45 F i B 1R i NFC/NDF 24 0.92 17
LI v DR R B S 1 X R S R B R
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F14H F1 group

F24H F2 group

{18y |

F34H F3 group

A J)Z corneum; B Wi kL2 stratum granulosum; C: #7 % JJLJZ central muscularis; D: )l 2 muscular layer; E: %3k

papillae ,

4 {AWRA[E NFC/NDF & REBEFHMELFKT A
Fig.4 Frozen sections of reticulum of plateau type Tibetan ewes fed diets with different NFC/NDF (400X )

& 5 7[F NFC/NDF fR#R % & H B & F W B A AR SH 200
Table 5 Effects of diets with different NFC/NDF on reticulum tissue morphology of plateau type Tibetan ewes pwm

i H 2877 Groups Wb R PAY

Items F1 F2 F3 SEM P-value
ffiBZ)EE Corneum thickness 35.76+9.96" 65.00£8.12° 66.96+8.67" 2.77 0.010
Wik )Z B Stratum granulosum thickness 42.81+0.64° 84.91£7.02° 86.23+6.90" 13.12 0.038
3k K Papillae length 363.96+118.82"  692.58+104.04*  693.71%£23.96" 24.06 0.019
A3k FERE Papillae width 308.56+15.28"  652.31+278.97°  716.43+58.59° 30.35 0.007
WLZJE#E Muscular thickness 676.29+159.59  834.87+161.29 1 098.73+341.24 71.87 0.518
H LR R BE Central muscular thickness 300.12+£37.02°  480.24+109.55™ 606.83+188.79*  13.28 0.023

2.3 A[E NFC/NDF {AMRN S REEEFMWE HR
279k

&l 5 1 W8 AN [6] NFC/NDEF fi ¥ 114 i85 J5 764 5%
NEMRERHED . B& o i AFEIEE
AR BORLZ S FLR R Pk TR UL
J2 R Je v o L2 R B A A ) 22 S AN B 3 (P>
0.05) ,{HFE % 17K NFC/NDF H3/)s , iR $5FR5
B, o M3 A E R A R R
M1 2H M2 24351 H 6.92% .6.67% ; M3 2H/NF
B WOk 2 R B ML 4 M2 A S
46.14% .20.62% ; M3 /s FE W E FLk K E b
M1 2 M2 415350 & 10.36% ,7.50% ; M3 41y
0 E ALk TEE L M1 4 M2 44 B
10.96% ,10.06% ; M3 2 /A 3 0 3% 5 L2 R B L
M1 41 M2 443 5% 1 6.23% .3.92% ; M3 413
FRYMEE b O IUZ R E e M1 4R M2 41453 51
1 19.40% .16.13%, i 45 5 i B 1] i NFC/
NDF & 0.92 T ¥ () = i RU A F I BB R &
R34

& 6 b fE ML AN [7] NFC/NDF i ¥ A4 25 5t 76 5%

FEEMREE R RY) . RER 7 AT FL AR
e A2 R R 2 R LK FLLTE
JE R NUZEE RN F2 40 (P>0.05) , H F3 4+
FRME A Z R B R R ALK E AL
LTEE R NLZ R B B2 4100 9 @ 4.16% |
32.99% 7.37% .16.24% .2.14% ( P>0.05) ; F3 41
BEE ) e L2 R BE BB PO B2 4 A
50.54% ( P<0.05) .20.86% ( P>0.05) , [ ik45 5
Vi 1A M2 NFC/NDF =4 0.92 fi ¥ 1) 155 Ji 0 5% £ 2F
I E RS R BRI,
2.4 A[E NFC/NDF AN EREEEFEHEHR
AN A

& 7 5 8 AN [R] NFC/NDEF i ¥ 114 85 5 764 3%
NENRBRHRY A, B3R 8 AT M3 HAFI
BE A Z R RRZ R RIVZE R R T
M2 411 M1 41, {H 45 4 8] 25 5% R B3 (P>0.05) ;
M3 HAF MW E T T ZIERE L M1 4 M2 4
S5 53.06% ( P<0.05) .4.93% ( P>0.05) . I
R4 B B 1A I NFC/NDEF & 0.92 1)K 1 25 Ji 75
/NS S OE 3= DI A= K3 T
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M14H M1 group M24H M2 grou; M34H M3 group

A ffii)Z comeum; B ik JZ stratum granulosum; C; H' J¢ JJL )2 central muscularis; D; JJL/Z muscular layer; E; %L 3k
papillae .,

5 {AWRA[E NFC/NDF RS REBAFHIME L FT A
Fig.5 Frozen sections of omasum of plateau type Tibetan rams fed diets with different NFC/NDF (400x)

& 6 [F NFC/NDF #5535 RE ML F Ml B ARSI
Table 6 Effects of diets with different NFC/NDF on omasum tissue morphology of plateau type Tibetan rams wm

iE| 215 Groups WS PAE

Items M1 M2 M3 SEM P-value
A5 )JZJEE Corneum thickness 26.50+7.49 26.57+8.61 28.47+2.36 0.86 0.442
ki Z)E B Stratum granulosum thickness 49.06+10.14 72.30+13.93 91.08+46.98 10.55 0.598
FL3k K B Papillae length 503.45+31.62 519.53+£25.06 561.64+60.77 15.02 0.831
FL3k 5E B Papillae width 486.79+25.33 491.67+66.80 546.69+231.78 29.24 0.917
WLZEJE Muscular thickness 1 582.35+92.28 1 621.26+120.19 1 687.44+103.64 52.24 0.896
L JLZ)E BE Central muscular thickness 678.56£299.18  706.12+191.07  841.93+237.46 41.06 0.108

F14H F1 group F24H F2 group F34H F3 group

i

A.fili )2 comeum; B: Wik )2 stratum granulosum; C; H' J¢ JJL )2 central muscularis; D; )l /2 muscular layer; E: %L 3k
papillae ,

E 6 {AMRARE NFC/NDF RS REE S FHIWE L FKT A
Fig.6 Frozen sections of omasum of plateau type Tibetan ewes fed diets with different NFC/NDF (400x)

&7 7R[E NFC/NDF {R#R34 5 R B 50 £ 3 Mk B A AR S 20
Table 7 Effects of diets with different NFC/NDF on omasum tissue morphology of plateau type Tibetan ewes pm

7 4133 Groups PfibrEiR P

Items F1 F2 F3 SEM P-value
£ 7 )22 Corneum thickness 18.08+6.59 27.42+0.83 28.61+10.28 0.92 0.055
WUk 22 B Stratum granulosum thickness 65.58+27.18 82.60£29.72  123.26+13.43 16.14 0.201

FL LK Papillae length 577.63+72.41 606.85+123.19  655.16+86.85 49.66 0.723
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4R
i H ZH %) Groups PiEbRER P A
Items F1 F2 F3 SEM P-value
F3k Y Papillae width 304.22+149.14  498.76+264.91  595.47+133.13 70.03 0.887
WUZJEJE Muscular thickness 1 562.08+110.84 1 571.33%162.09 1 605.76+78.42 86.74 0.629
UL fJLJZJEBE Central muscular thickness 300.11+37.02°  480.23+109.55" 606.82+188.72° 61.76 0.028

M14H M1 group M24H M2 group M324H M3 group

A fiF)Z comeum;B: Zil%)Z mucosal layer; C. 25 FJZ submucosa; D : JL/Z muscular layer,

7 fARAE NFC/NDF AREREFBAFHNHELEHV A
Fig.7 Frozen sections of abomasum of plateau type Tibetan rams fed diets with different NFC/NDF (400x)

%8 A [ NFC/NDF (@3 s8R AFEHEHLARSHE N
Table 8 Effects of diets with different NFC/NDF on abomasum tissue morphology of plateau type Tibetan rams wm

WiH 215 Groups PiatraER PE

Items M1 M2 M3 SEM P-value
1 B )22 ¥ Corneum thickness 51.42%1.94 51.90+8.10 57.78%5.12 1.00 0.586
FHI 2B Mucosal layer thickness 500.94£85.44  622.18+138.32  675.44%38.48 22.67 0.993
ZHIE R 2R Submucosa thickness 651.73+57.19°  319.97+208.69" 388.48+149.18"  79.80 0.027
WUZJEESE Muscular thickness 1 666.31£246.06 1 896.86=137.70 1 948.34%+72.72 116.83 0.154

& 8 Sy il AN [A] NFC/NDF Ml Mg iy & JE AL oS3 (P>0.05) s F3 A REE ORI 2 R 5 2
HEMFEBEARERY R, R, HENE W TREELEIZEEY R E T F1 48 F2
MZIRE FEERE KT EREELUEIZ  41(P<0.05), k45 R0 /5 ¥ NFC/NDF N
JELJE [t 25 ) A NFC/NDF BN K, Hoi B3 0.921mDH b g T 280 B 2 10 4 B B Sk 15 30
P EMSE A ZE RS F1 408 F2 414 [ 2=

N4

F144 F1 group F244 F2 group F34H F3 group

A.fiJli)Z corneum;B . FK)Z mucosal layer;C. Zfi X T )2 submucosa; D JlJZ muscular layer,

8 fAIRAFE NFC/NDF H#EREBFEHHE L EHV A
Fig.8 Frozen sections of abomasum of plateau type Tibetan ewes fed diets with different NFC/NDF (400x)
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* 9 A[E NFC/NDF AR S REEBBFHSAARSHEZM
Table 9 Effects of diets with different NFC/NDF on abomasum tissue morphology of plateau type Tibetan ewes uwm

WH 413 Groups HfbRfER P

Items F1 F2 F3 SEM P-value
5 JZE B Corneum thickness 45.00+4.70 48.21+5.49 49.55+0.35 0.81 0.586
2R Mucosal layer thickness 454.39+72.30°  621.39+50.08"  700.81+128.86" 16.65 0.993
ZhE T )25 E Submucosa thickness 457.01+75.44°  617.62+187.67° 697.58+98.94" 43.28 0.027
WLZJEEF Muscular thickness 1 660.37+117.76° 1 682.17+133.71° 1 899.90£364.03* 157.03 0.154
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Effects of Diets with Different Ratios of Non-Fibrous Carbohydrate to
Neutral Detergent Fiber on Morphological Development of Compound
Stomach of Plateau Type Tibetan Sheep

ZHOU Li' LI Xueging® WANG Zhiyou' HOU Shengzhen' YANG Baochun' GUI Linsheng'”
(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China; 2. College of Animal
Science and Technology, Northwest A & F University, Yangling 712100, China)

Abstract; This experiment was conducted to investigate the effect of diets with different ratios of non-fibrous
carbohydrate to neutral detergent fiber (NFC/NDF) on the morphological development of compound stomach
of plateau type Tibetan sheep. Thirty healthy 4-month-old Tibetan sheep with 2 to 4 parities under similar body
weight [ (26.38+0.43) kg ] were randomly divided into six groups according to gender: three raw groups
(M1 group, M2 group and M3 group) and three ewe group (F1 group, F2 group and F3 group), and each
group had five sheep. They were fed diets with NFC/NDF of 2.20 ( concentrate to forage ratio of 70:30, F1
group and M1 group), 1.39 (concentrate to forage ratio of 50:50, F2 group and M2 group) and 0.92 ( con-
centrate to forage ratio of 30:70, F3 group and M3 group) , respectively. The feeding experiment was conduc-
ted for a period of 105 d, including 15 d pre-test period and 90 d test period. The results showed as follows:
1) for the tissue morphology of rumen, the corneum thickness, granular layer thickness, nipple length, nipple
width, muscular thickness and central muscular thickness of rams were negatively correlated with dietary NFC/
NDF; the corneum thickness, granular layer thickness, nipple length, nipple width and muscular thickness of
ewes in F3 group were significantly greater than those in F1 group ( P<0.05). 2) For the tissue morphology of
reticulum, the corneum thickness, granular layer thickness and nipple width of rams in M3 group were signifi-
cantly greater than those in M1 group ( P<0.05) ; the corneum thickness, granular layer thickness, papilla
length, papilla width and central muscular thickness of ewes in F3 group were significantly greater than those in
F1 group (P<0.05). 3) For the tissue morphology of omasum, the corneum thickness, granular layer thick-
ness, papilla length, papilla width, muscular thickness and central muscular thickness of Tibetan sheep in-
creased with the decrease of dietary NFC/NDF. The central muscular thickness of ewes in F3 group was signif-
icantly greater than that in F1 group ( P<0.05). 4) For the tissue morphology of abomasum, the corneum
thickness, mucosal layer thickness, submucosa thickness and muscular thickness of rams in M3 group were the
highest, and the submucosa thickness of rams in M2 group and M3 group was significantly greater than that in
M1 group (P<0.05) ; the mucosal layer thickness, submucosa thickness and muscular thickness of ewes in F3
group were significantly greater than those in F1 group and F2 group ( P<0.05). In summary, dietary NFC/
NDF has effects on the tissue morphology of rumen, reticulum, omasum and abomasum of plateau type Tibet-
an sheep, and the morphological development of compound stomach of the Tibetan sheep fed diet with NFC/
NDF of 0.92 is better than the Tibetan sheep fed diets with NFC/NDF of 2.20 and 1.39.[ Chinese Journal of
Animal Nutrition, 2021, 33(2) :986-998 |

Key words: dietary concentrate to forage ratio; NFC/NDF; plateau type Tibetan sheep; compound stomach;
tissue morphology
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