¥ 35% 43 LA = O 1 185—194
Vol. 35,No. 3 ACTA PRATACULTURAE SINICA 2026 4F 3 H

DOI:10. 11686/cyxb2025141 http : //cyxb. magtech. com. cn
BRARIE, FRUE, AT R XS S A S A A PERE B S PR RE S A SRS R L RO %A, 2026, 35(3): 185—194.

YAO Dong-xu, WANG Cai-zhong, ZHENG Chen. Effects of timothy grass on growth rate, slaughter performance, and meat quality in young meat
rabbits. Acta Prataculturae Sinica, 2026, 35(3): 185—194.

MEEX 4R W & E KR B E MR X W MmBR S0

ﬁ&é{ﬁgl,iﬁ//\r %]3

(L. H R Al K2 sh PRk F R B, Holt 2290 73007052, H k48 5 78 7 IR B 28 RoFp b o I Ll & 1AL, Bl IR B 748400)

AR B e R IO R W AE DR A S R AR e o A3 (B T b S kA A KM AR B SRR BE IR E IR A ke R E
PR it T S ) o 30 SR B IR 3R R0, B T 35 HOS BRI P 4R 180 K, 43 et IR AR 46 T 22 VAL, 43 Al M5 094
1024.20% 3024 .40 % F1 50 4 it F& 3 i J0RL 80 i 5 Dkt , B0 6 d, TR IR 54 do g R 8RR S 102 A R T
BRI IS P 6 90 H A 4 T A 41~90 H #4572 H 38 5 43531 4 2. 86 kg M1 20. 99 g-d ', b 3 i T B X B 41 41 9 HoAth
20 (P<<0.05) s IFMEEE K 112. 69 g, AFEFR B 3.55% , B &ML F T IE & & (P<<0.05) o 7€ IR & B 7 T, ) e &
10 %% A 2 B 11 ORI, 45 min 043¢ B (a5, N 22. 33,45 min B # B (b*,, ..) 9 15. 95, B35 T4 20 % ¥ fin & 4
1 oAb 32 50 20 (P<<0.05) o Wk A, B & A 2 R & sk (G, 28 9 A0 (1.49%~1.78%0) (& I 4 # (0. 7500~
0.84%) HMKERE(7.94%~8.5620) A K EHE R (7. 959 ~8. 586 ) Al 5] 58 K 45 4 (2. 86 %6 ~3. 26 %0 ) fit.
FLANE L FH(P<C0.05) . AT R, RIS 10 %6 A 2 7 0 MORLAR} T L 28 42 i PR G A 7 ke L AR I AE R 7 O
TR 1 S B RV WE BE 5 T 2 VR R AL 2026 O R R N 2 S BUE R MERE TR I B R F L BRI T B K E R
ORI K P L E = R R .

KR R ERERE B PR RE N R TR

Effects of timothy grass on growth rate, slaughter performance, and meat quality
in young meat rabbits
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1. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China; 2. Minxian Green Grass
Planting Farmer Professional Cooperative, Dingxi City, Gansu Province, Minzian 748400, China

Abstract: This study aimed to investigate the optimal inclusion level of timothy grass (Phleum pratense) in pelleted
feed for Ira meat rabbits and evaluate its effects on growth performance, slaughter characteristics, organ indices,
gastrointestinal tract development, and meat quality. The trial was a one-way design, 180 thirty-five-day-old rabbits
were allocated to a control group and five experimental groups (I—V) , receiving pelleted diets containing 0%,
10%, 20%, 30%, 40%, and 50% timothy grass, respectively. The trial comprised a 6-day adaptation period
followed by a 54-day formal trial period. Results indicated that rabbits fed the 10% timothy grass diet exhibited
superior performance: final body weight (2. 86 kg) and average daily gain (20.99 g-d ') were significantly higher
compared to other groups except the control group (P<C0.05). Hepatic development was significantly enhanced in

this group, with liver weight reaching 112. 69 g and hepatic index 3.55% (P<C0.05). Regarding meat quality
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parameters, the 10% inclusion group demonstrated significantly elevated redness-greenness coordinate (a* value,
22.33) and yellow-blue coordinate (b* value, 15.95) values at 45 minutes postmortem compared to other test groups
except for the 20% addition amount (P<0.05). Linear increases were observed in jejunal index (1.49% —1.78%),
colonic index (0.75% —0.84%), cecal length index (7.94% —8.56% ), colonic length index (7.95% —8.58% ),
and vermiform appendix length index (2.86% —3.26% ) with progressive timothy grass supplementation (P<<
0.05). The findings demonstrate that 10% timothy grass inclusion is optimal to enhance growth rate; and promotes
hepatic development and improves meat color attributes (redness and yellowness). However, timothy grass
inclusion beyond 20% adversely affected growth parameters, suppressed hepatorenal development, and reduced
meat yield, despite improving cecal length index and water-holding capacity.
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Table 1 Dietary composition and nutrient levels

i H 5 & R fin i Timothy grass inclusion level
Ttems 0% 10% 20% 30% 40% 50%

J5UBL Ingredients

5 5 Alfalfa meal (%) 50. 00 40. 00 30. 00 20. 00 10. 00 0.00
MR P. pratense (%) 0.00 10. 00 20. 00 30. 00 40. 00 50. 00
E % Corn (%) 20. 36 20. 36 20. 36 20. 36 20. 36 20. 36
M1 Soybean meal (%) 17.70 17.70 17.70 17.70 17.70 17.70
7 %k Wheat bran (%) 3.94 3.94 3.94 3.94 3.94 3.94
B2 Molasses (%) 2.00 2.00 2.00 2.00 2.00 2.00
IR K Premix (%) 6.00 6.00 6.00 6.00 6.00 6.00
&t Total (%) 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
H 77K Nutrient levels

11k fiE Digestible energy (DE, MJ-kg™ ") 11.29 11.23 11.16 11.10 11.03 10.97
HLE 1 Crude protein (CP, %) 17.28 16. 81 16.33 15. 86 15. 39 14.92
HLIE W5 Ether extract (EE, %) 2.26 2.29 2.31 2.34 2.37 2.40
HLLT 4 Crude fiber (CF, %) 16. 54 17.05 17.56 18.07 18.59 19.10
HLJK 4 Crude ash (Ash, %) 6.76 6.41 6.06 5.71 5.36 5.01
P 4 4T 4E Neutral detergent fiber (NDF, %) 24. 04 26.49 28. 94 31.39 33.84 36. 29
PR Lk B 27 4E Acid detergent fiber (ADF, %) 19.15 19.47 19.79 20.11 20. 43 20.75
i 5 72 Lysine (Lys, %) 0.95 0.92 0.88 0.85 0.82 0.79
T & % -+ Bt & % Methionine 4 cystine (Met+Cys, %) 0.54 0.55 0.55 0.56 0.56 0.56
45 Calcium (Ca, %) 1.13 1.01 0.90 0.79 0.67 0.56
W Phosphorus (P, %) 0.45 0.44 0.43 0.42 0.41 0.40

TE : WO R A 3 kg fal A (L2 4 3R A 100000 TU, 4k £ 3 D, 6000 TU, 44 % E 300 1U, 4E 4 % B, 50 mg, 4k4E K B, 90 mg, 44 %K B, 40 mg, 4 E K
By, 0.4 mg, MR 750 mg,iZ A2 220 mg, MR 7 mg, AL0& 3. 5 mg, i & 2 12 g, &R 15 g, %k 1000 mg, 4 60 mg, £ 250 mg, ¥ 600 mg, il 2 mg, 5 60
g, B 20 g, T RHUR AL 70 go THALRE N TR, HA D SEIIE

Note: The premix provides the following nutrients per kilogram of feed: VA 100000 IU, VD,6000 IU, VE 300 IU, VB,50 mg, VB, 90 mg, VB;40
mg, VB,,0.4 mg, niacin 750 mg, pantothenic acid 220 mg, folic acid 7 mg, choline 3.5 mg, lysine 12 g, methionine 15 g, iron 1000 mg, copper 60
mg, manganese 250 mg, zinc 600 mg, iodine 2 mg, calcium 60 g, total phosphorus 20 g, feed-grade sodium chloride 70 g. Nutrient levels: Digestible

energy is a calculated value; all other parameters are measured values.
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1.3.4 W&HFENE RKBeREsERAREBRRME, S BGES RN E)(NY/T 1333-2007) 0 2 4 A &
A 1Y 45 min pH(pHy; ) <24 h pH(pH,,,) (45 min 42 B (L*,;,.,) .24 h 52 B (L*,,,) .45 min ZL 48 J¥ (a*,.,.,) .24 h 4T
2% (ax,,,) (45 min % #5 B (b*,; ) 24 h B (b*,, ) DA K 5 2k 80 28 & 4012
1.4 3% 5

K F Excel 2019 % #8056 2048 | i F SPSS 26. 0 3k 4 5 1 2 7 22 73 T (one-way ANOVA) i#f 17 2 301 X 1 4%
PE OB =R R I SR T — MR MR R BE AT W IR 5 25 4 BT, 24 40 BT 45 SRAFAE 3 22 5 B R H Duncan [ #E 1T
LZELK., BRI P<0.05 h2EFBE.

2 HBREHGH

2.1 BEFNARERERG IR

H1 35 2 T, YA MRS A 10 060 i R Y UKL 2B 15 5 ARDRHIR , 60~90 H % DL &2 41~90 H &% (973 A 4% & . 3
o TR Ry 026 ALY FE A A5 4, 0 M A 10 Y0 4 A IR AR T A5 Ak e ST 2 OR B kIR AR I L {H 2
Jh B B R T 3020 I, 60~90 H ¥ LA & 41~90 H ¢ 1-F- 25 H R B i il 3 I T X5 B 20 (P<<0. 05) , &b BRI ] %f
PG P2 HOR B 7= T R s BAE . eAh Bl A 8 S B RGN, 41~90 H % (1735 H 38 & A3 H
R R TR (P<0.05) . 41~90 d [k Hb 52 G B 5 THFE R =B 35 (P<<0. 05) . Y B R & it
91026 IR 90 d A i 25 i T HAR K 56 2H (P<<0. 05) .
2.2 BRZEX M REFRIEG Y

H1 22 3T, YA S A 1096 A 8 R 4 JIURE Y T A DRk i e o e T A0 e TR W o T RO R A i H At
AR 2 (P<C0. 05) , B8 B 3 5 X0 v TR T 206 0 Jit 3R 4 v JiE SR 0 DR SR VAT 1 B 35 e (P=>0..05) o b4k,
Wit 25 285 e P S, 2 o e A vg b T v DY ORI o R B R M R R R A (P<20. 05)
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Table 2 Effects of timothy grass meal on growth performance of rabbits

i H R Bt i B BN i Timothy grass inclusion level s o 15 P{ii P-value
Items Stage (d) 0% 10% 20% 30% 40% 50%  Standard error | Q C P Promen PueX
of the mean )
¥ H R 41~60  18.55a  23.88a 21.62a 18.7la 21.30a  19.20a 0.81 0.681 0. 359 0. 180
Average daily gain 6090 26.85ab 30.55a 22.89bc 19.28c 21.86bc  22.12bc 0.69 0.001 0. 040 0. 073
(g-d™) 41~90  19.30ab  20.99a 18.29bc 15.56¢ 17.68be  17.17hc 0.39 0..002 0. 300 0. 064 <0. 001 <<0. 001 0. 088
T H R R 41~60  98.85a 100.18a 88.45bc 85.90c 97.28a  93.12ab 1.04 0.051 0. 004 0. 956
Average daily feed 5090 145 540 149.40a 129.40bc 126.76c 139.21ab 124.90c 1.58  <<0.0010.2360.657
inteke (g-d ) 41~90 122.20a 124.79a 108.92bc 106.33¢ 118.25ab 109.0lbe 1.37 0.001 0. 084 0.824 <<0.001 0. 002 0. 049
B He 41~60  12.38a  7.98a 7.93a 21.48a 12.27a  10.82a 2.18 0.707 0. 588 0. 166
Material to weight 609 5892  5.75a  6.78a 10.97a 6.87a  6.60a 0.70 0.4380.137 0. 287
ratio 41~90  6.84a  6.22a 6.2da  7.73a 7.48a  6.74a 0.22 0.3630.6790.033 0.032 0.172 0. 867
ke 41 1.54a  1.57a 1.5% 1.59%a 1.52a  1.50a 0.12 0.326 0. 173 0. 796
Weight (kg) 60 1.90b  2.06a  1.92b  1.92b 1.90b  1.84b 0.19 0.055 0. 136 0. 220
90 2.71ab  2.86a 2.6lbc 2.50c 2.56c  2.5lc 0.25  <0.0010.6120.039

VE = AT B e i b 1 A ) /NG 2 B s AN T 8 i 22 ) 22 5 AN B 35 (P=>0.05) , AR /ING P b 3R AN ) 3 i 2 ] 22 57t 1 3% (P<<0.05) . L.Q.C
Iy F RN o =l R M, R

Note: Peer data without labeling or labeling the same lowercase letters indicate that there is no significant difference between different contents (P>
0.05) , and different lowercase letters in the same row indicate significant difference among different contents (P<C0.05). L, Q and C represent the

significance of linear, quadratic and cubic curves, respectively. The same below.

R3 HWEEMNAZEBEMHEMZME

Table 3 Effects of timothy grass meal on carcass characteristics of rabbits

i A A e B S I PrifiE iR Stan- P1E
Items Timothy grass inclusion level dard error of P-value
0% 10% 20% 30% 40% 50% the mean L Q C

224 Jhe I Half-eviscerated weight (g) 1630.02ab 1738.65a 1444.84d 1565.56bc 1583. 06bc 1491. 25¢cd 19.68 0.003 0.502 0.869
424l Fully-eviscerated weight (g) 1509. 90ab 1606.40a 1342.50d 1455.70bc 1481.40bc 1388. 40cd 18.39 0.008 0.544 0.715
¥r IR # Net meat weight (g) 1101.60a  1045.60a  919.00a 1001.00a 1001.40a  865.40a 26.00 0.018 0.841 0.138
2 i 3R Percentage of half-eviscerated (%) 55.23a 54.74a  52.59a  52.68a 53.52a 53.10a 0.31 0.021 0.067 0.796
42 i % Percentage of fully-eviscerated (%) 51.17a 50.57a  48.86a  48.97a  50.08a  49.45a 0.31 0.110 0.104 0.568
A % Net meat percentage (%) 38.08a 33.2la  33.84a  34.56a 34. 34a 31.92a 0.71 0.069 0.569 0.076

2.3 BMEFENAREREERENY A

H e 4 R ) R ik R R T DA AR JUE LD T U Y i AR R B N A A B R e (P>
0.05) ,fH 5 15 W 55 A 10 20 A J2 5 (1% UKL 780 T8 5 Gk Ao PR JUE 1 o 6 K 2 1 48 25 0 35 T R 0T A A0 1% At & 41
(P<C0.001) o WCAb, bifi 5 A 2 2 HE A 38 0, JHF JUE R JFF O g 450 5 2 Pk R B 95 (P<<0. 05)
2.4 B REXA RHAE BE I R

F 2 5 AT GRDR Rl R A B P e+ AR s B U B B S B L R 58 3 G 3 R R (P>
0.05) . WeAh, Bl h e 55 & & A 380, 25 i AN 46 i B oy S O L SR BB (P<C0. 05) T+ 48 i E
o7 ST L] B S T R BT R = OB (P<<0. 05) .
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Table 4 Effects of timothy grass on organ weight and organ index in meat rabbits

i H i FE BN i Timothy grass inclusion level FRifE R Standard PAHi P-value

ltems 0% 10%  20%  30%  40%  50%  erorofthemean Q C
L JEFE Heart weight (g) 11.03a 9.97a 9.47a 11. 27a 10. 72a 10.13a 0.26 0.936 0.714 0.055
JFAEEE Liver weight (g) 100.52ab  112.69a  85. 10c 90.91bc  83.93c 85.45¢ 1.95 <20.001 0.381 0.038
JlgtJ)¥ ¥ Spleen weight (g) 2.50a 2.02a 1.91a 2.22a 1.71a 2.07a 0.08 0.104 0.148 0.641
fii I Lung weight (g) 17.54a 16.17a  14.75a 15. 16a 15. 3% 14. 46a 0. 36 0.020 0.275 0.325
5 JIiE # Kidney weight (g) 19. 60a 19.56a  17.24a 18.95a 17.72a 17.41a 0.35 0.038 0.696  0.659
AL JIEHE B Percentage of cardiac (%) 0.37a 0.3la  0.34a 0. 38a 0. 36a 0. 36a 0.01 0.479 0.664 0.060
JF 0 48 #4 Percentage of liver (%) 3. 40ab 3.55a 3. 10bc 3.07bc 2. 84c 3.03be 0.05 <0.001 0.242 0.018
I 46 %4 Percentage of spleen (%) 0.08a 0.06a  0.07a 0.07a 0.05a 0.07a 0.00 0.132  0.053 0.714
fili {FE 15 54 Percentage of lung (%) 0.59% 0.5la  0.54a 0.5la 0.52a 0.52a 0.01 0.101 0.196 0.322
5 I 45 54 Percentage of kidney ( %) 0. 66a 0.62a  0.63a 0. 64a 0. 60a 0.62a 0.01 0.266 0.592 0.679

R5 HWEEMNAZBMEESEANEELL G NN

Table 5 Effects of timothy grass on gastrointestinal tract weight as a proportion of pre-slaughter live weight in meat rabbits (%)

i H A B F U N Timothy grass inclusion level FrifE iR Standard P1{H P-value

Ttems 0% 10% 20% 30% 40% 50y  error of the mean L Q C
+ =38 M Duodenum 0.38 0.45 0.35 0.38 0.32 0.46 0.02 0. 869 0.176 0. 045
25 W Jejunum 1.49 1.63 1.74 1.78 1.73 1.75 0.04 0.037 0. 140 0.735
[5] f% Tleum 0.16 0.19 0. 20 0.21 0.19 0. 20 0.01 0.077 0.138 0. 345
H % Caecum 1.82 2.06 1.89 1.93 1.70 1.70 0.04 0.065 0.126 0. 200
2t % Colon 0.79 0.75 0.83 0. 86 0.87 0.84 0.01 0.038 0. 456 0.136
M Rectum 0.57 0.58 0.57 0.57 0.60 0.68 0.02 0.068 0.158 0.441
H Stomach 1.64 1.57 1. 60 1.73 1.57 1.71 0.03 0.395 0.653 0. 882
15 2¢ Appendix 0.49 0.46 0.44 0.46 0. 46 0.44 0.01 0.276 0.697 0.377

2.5 BWRERZEINA LHILEKEGH R
6 MR R E S E N e T i s B B 45 A 5K B 3 2 (P>>0.05),

550 AL A L, 2400 R B 5o 1020 .20 %6 A1 30 % B T LAt 3 R B K (P<T0. 05) o LA, Bifi 5 4 8 5 5
FBE I, B B 45 M AN | 58 G K B L ) S R v b T R # (P<C0. 05) , T S Ml K BE o i T R BE HE B 5 e TR R Y
T H(P<C0. 05) 1M H K B M R RE L] 5 SR R I T B A (P<<0.05) , T+ AR K B A R
K L) 52 S T B PR TR = B 3 (P<<0. 05) .
2.6 WRESTA RSNk

H1 2% 7 R, ALK RO R R i N 52 pHL 28 A8 0K AN BHORE TC B3 Y (P=>0.05) o YRR T A A 20%
AN B R 52 IR L*ys S 3 R T HAB 41 (P<<0. 05) o MHaM b & 1026 WA R Bt ax,,,, B & M TR =R 0%
120 %6 S HAMZH (P<<0. 05) o AR & 1026 B9 R RERS L*,, 1 35 A% F 0 B2 LA K & 30 %0 i 50 %0 i 2
B ] (P<<0.05) o 4K & A7 30% AU B A ax,,, 35 I8 T X IR 40 (P<C0. 05) o 4R Al B 5 3%
=402 B KR T H AL (P<C0.05) o BLAk, B A R 5 & i 034, 525 pHs . R ZK 5 26 52 48 1
T RER A (P<T0.05) , L*y,,, Al b, 52 58 T B A 00 3, 43 0 76 48 8 3 & Bty 2000 A1 1020 B 3k 3] e f
¥y o2 SETHJE FE T =K A H, ax,, R b*,, 52 SERE TG THI R R 3, B4 4 Al R o i 30 %6 ISR B AR (.
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Table 6 Effects of timothy grass on intestinal segment lengths in meat rabbits

i H 5 FE BN in i Timothy grass inclusion level FrifE 1R Standard PAH P-value
Items 0% 10% 20% 30% 10% 50%  error of the mean L Q C

%4 %§ 1< B Absolute length

+ =48 Duodenum (cm) 52.80a  58.35a 42.90a 42.45a  34.20a 54. 80a 2.58 0.215 0.063 0.029
75 i Jejunum (em) 247.20a 257.50a  242.90a 245.50a 241.50a  221.50a 4.07 0.038 0.229 0.838
[/ % Tleum (cm) 30.25a  27.00a 25.45a  26.75a  24.40a 25. 15a 0.61 0.010 0.206 0.518
H W Caecum (cm) 40.15a  41.60a 36.55a 39.80a  38.30a 40. 20a 0.43 0.433 0.069 0.429
451 Colon (cm) 40.20a  40.55a 38.95a 40.35a  42.10a 40. 20a 0.43 0.494 0.824 0.248
H M Rectum (cm) 81.55a  65.27bc  59.90c  65.10bc  68.30abc 73.80ab 1.87 0.200 0.001 0.583
151 5€ Appendix (cm) 14.51a  15.10a 13.90a 14.75a  15.10a 14. 85a 0.24 0.617 0.718 0.834

£ B B Length ratio

135 5 L Percentage of duodenum (%) 10.47a  11.39a 9.42a  9.00a 7. 44a 11. 60a 0.53 0.536 0.130 0.045
%5 [ i e Percentage of jejunum ( %5) 48.73a  50.22a 52.65a 51.58a 51. 84a 47.17a 0.59 0.729 0.003 0.425
[7] /1% i He Percentage of ileum (%) 5. 96a 5. 34a 5. 55a 5.65a 5. 29 5. 35a 0.13 0.246 0.695 0.464
H W it Percentage of caecum (%) 7.94a 8.13a 7.99a  8.42a 8.27a 8. 56a 0.09 0.032 0.815 0.882
25 5 e Percentage of colon (%) 7.95a 8. 00a 8. 53a 8. 52a 9. 08a 8. 58a 0.12 0.008 0.300 0.238
EL % i Lt Percentage of rectum (%) 16.09a  13.98bc  12.83c 13.73bc  14.82abc 15.58ab 0.31 0.888 0.001 0.213
151 5€ 5 H Percentage of appendix ( %) 2.86a  2.9%4a 3.04a  3.10a 3. 26a 3.17a 0.05 0.009 0.535 0.532

RT WEEX A% A RRNE

Table 7 Effects of timothy grass meal on meat quality parameters of rabbits

i H M B FEU N i Timothy grass inclusion level PR iR Standard P {H P-value
Ttems 0% 10% 20% 30% 10% 50% error of the mean L Q C
pHus mn 6.54a  6.54a  6.46a 6.43a  6.39% 6. 40a 0.03 0.027 0. 689 0. 644
pH,, , 7.29b  7.45b  8.38a 6.71b  7.46b 7.54b 0.13 0. 870 0.669 0.043
L*, oo 10.70c  18.60b  21.63a  18.17b  17.20b 17.47b 0.54 <0.001  <C0.001  <<0.001
aky o 20.20a  22.33a  21.00a  16.93b  14.03c 15. 10be 0.52 <20. 001 0.136  <<0.001
b, 12.45bc 15.95a  14.40ab  11.65cd  9.70d 10. 35¢d 0.42 <<0.001 0.032  <<0.001
L%, , 24.30a  19.10b  21.40ab 24.90a  21.47ab  25.50a 0.61 0.152 0. 069 0.186
a%y, . 18.10a  16.33ab 13.70bc  13.07c  15.10abc  17.20a 0.47 0.319  <<0.001 0.638
b, 13.80a  12.17ab 11.23bc  9.67c  11.83abc  13.03ab 0.33 0.303  <20.001 0.631
T K514 Drip loss (%) 15.44a  12.46b  11.64b 7.6lc  4.67d 4.39d 0.67 <20. 001 0.575 0. 285
B Tenderness (N) 42.70a  41.7la  45.67a  43.08a  43.08a 47.35a 0.87 0.171 0.594 0.404
HEIE Cooking loss (%) 29.62a  27.87a  25.48a  31.86a  31.26a 30. 42a 1.33 0.463 0.702 0.313
3 itie

3.1 WRFEANARARKRBRY Y

Az AR RE AT AR e 5% 7 e R N B 8 A8 Ak B4 RE 3, 488 78 Sl W 8 A T B S R AR R A% 4R R A4 BRECR L .
AT S5 R R W], SRR 1006 (9 4 R s P 9 4% A B B ity 7 249 1 39 i g 3k 0 0 i [ ARt LU ARG T O A
o HLET 4 A0 28 35 5 i 3 4 R T T8 A A ARG 1 P o e A £ 4 B A 3 o 811 i R P, 19 5 5 i
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P BE 77, I LM R 0 1T R 3 2o 2 4 %) 4 B0 R0 385 1 P 3 58 i 1 0 o L 0 U AT 4 2 i R AR T AR KRR SR, S
[Fi) F4) 21 25 SR U5 RN & 2 X T AL T e P AR R [ R, 0T B4t sh A i T Ak Th B & & i FLAS 58 36, Xl 2 AR R 56
PR G ) R v f e Tt e T 2000 B AR R MR I 2 TR A IR R o O HLZF 2 O 0 R AT R A R £ e R R AR
IR M B 1T 5 e 3 gOR
3.2 MWEFEMNAREFRREGT A

TEB IR T, B S VERB AR S sh ) Ak K R B 0 S 2R B, 2 A e ) R ) MR 1 G B AR b o A0 45 1 1
N, B G A R RS S B G, o el A R R DL R R R R M IR b LS A 109
0 R A e v i B R 43 R O R, B R T LA AL R B A 1020 A R R UKL 1R R T A AR T A SR B B
SEVERE o PN RS B A L) A A R B A R e A AR 4 T R BB i R AR T Ak B K T 1 AR
AT DL S 3 5 e S0 i 0 A PR AR DT S B SE R AR . AR AR R T A AR Ak 2 5 e R AR 1 2 L
1), 6 P T B o 1) A AT 2 (o 2 1 SR Y b R TR R B AR, AT - 3508 S M AR O T R AR IR G op, A R R AR L
BIEACE A8 B R R S R T E A, R R R R il = e, S R BB SRR TR
3.3 BEFEMNHNRLERBERFHRIGT R

PESS B R IR A A AR B — R LR T S MR R HLEE AR T | BB A DA S D RE L IR WA B PR
il . PR T A0 4 A i B 45 22 A O T W R R ) 75 5RO B S R B I DR A B A A A D AR
B2 A G YA O T IE R BT AT B Ak R T U T A R KT AR R AR A X S A 3 (R4 TR Y
fit BN RE"T AR Bl 25 A0 R B B JFE U T U R PR AR R e T i o U
T4 A JHF O 2 A8 i v, B T A A A R R R A SR AL A T BRI S R AR R R R A,
JHF IR 2 30 P A 3 A 22 B v e K I AL R B 2 2 SR Bt A 4 v RV FE A B, b S B 2 PR AR K IR B S
AR TR S IO 1 L A9, A B R P RS A ) A R R A A T LAt S T B e BROTE A A R O W 25 S RN
B AEAEAF TN 0 LU AT P X PR R 9 g B R B JC AR TS I
3.4 BAEAEZNARHELBEEZZAKRERKN Y

i 3 2 7 TR W T A W R AR A, AR B R B g R SE |, HEE R B 1 AR R B SR ) R Y T Ak
W™ B SR TR T R B 2 R R R JEORE SR TR s A2 AR A L B IR KO A R E R PR 2 E
M, ARG b B R S R AN, H K R R e T R A R I R A 4 vT BE o fE U
R AT AE BRSO B e R RIE AL 4R E B BT A TR KT ST Z A YR N4 = 7 4E R
ity F12 2 AE X WA I Ve o IGAh , HORR SRR S SN S /N CE T A S T A A Y A R O, DT X 9 Ak
T B 20 A K S R R A R G B B RS B B T A SRR 40 90 ~60 % , FEE f T AT 4t
R KA W B T AE W e I L A B DR T A1 A A R T R N K A 45 g ok A B AR DT
H 45 MK ARG TEAS R, B e R S s a B, A5 e R A K R R H
o DL A0 Y0 AR R R e, 2R IR v B 40 Y0 1Y R HE AT g ok A 0F 45 i A TR A N A 4 AR
A1 7] B AR 2 051 98 0 7
3.5 BWEFEA ARG IR

PAL it JBT AT e PR 6 pHL T K A O IORE A AR AR oR S B AR 25 o WLIA pH 55 P B AR PE RS E T E IR N
) 245 B 55 2% WA OG5 L PR P A9 78 3% B 43 A 6 TR KR 2R T e T T A o R TP DR R K 40 11 R
J1# s TS WA YERERE S (L I LR 4 & & L 48 TH LA b LA B 1 & o, DTS 02T 4 2 () T ™, Jr LA
FEASTR I, Bl 250 B R B AN, SR LD AR B (a%) RSB THE R E TR = S S 109 M Al B BORT 3k
) e KA, B 2 B AR, OF BB A7 1020 A8 2 B i > v it B S5 At o 3 8 T OC M A 4 o SR e A A
LT YRR, W] RE A o (2 M T £ B 1] 422 52 e JUL PR K 3 A3 A, E AR R R i AR N O UL IR DR K B A R R
RN I AR N S BV AR EE L, AT S i L PR K A3 A, O HLE R B K TR LA R 2 AR R
JIE 105 2 5 e A, 22 N A R0 i s TR RT3 e 02 i JUL PR Rl B A A A JUIL 200 B FEE 1 45 48 Dy e, S B AR N VRSB L B
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T KRR T, O ELA 2 R 2 1 3 4 IR T A B B SN LU T e ARDRE 1 R R AT BUVL Y T KRR T
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R R TR SR A A R R AT I 3 A R OB SO BORERL R A 10040 B e AT LA R R i AOR
PRI H 0 R AR L [ (R 2 S IUE 3, i L UL PR 1% 0 ¢ 32 R 8 0 32 o A O 42 T 5 T 24 0 2 B
i 2000 W 2 R R PERE TR B, OF B G B 2 7, BB SR T B I 1 BE 8 BOMNL P ROk P (H 7 4 B F R

5 % 3Lk References:

[1] DuW H. Research advance in nutritive value, cultivation and utilization of timothy. Grassland and Turf, 2003(4): 7—11.
Fhsce . g R EE FRANE RO EE R W e ik e . RS BOER, 2003(4) : 7—11.

[2] Sekine J, Hai J, Oura R, et al. Effect of kinds of forage on feed intake and time spent for eating and rumination of Japanese black
cows. Nihon Chikusan Gakkaiho, 1998, 69(9): 865—869.

[3] Ragnarsson S, Lindberg J E. Nutritional value of timothy haylage in Icelandic horses. Livestock Science, 2008, 113(2/3) :
202—208.

[4] BaoY Q, Chen J X. Introducing a high-quality forage grass for horse racing—Minshan timothy grass. Scientific Breeding, 2020(2) :
57—59.
k4, Badd. i —MEE DL IR —IR L B R BHEFR R, 2020(2) : 57—59.

[5] Patel D. Digestibility of Fiberezy® and timothy haylage and behavioural observations and voluntary feed intake of FiberEzy® and
rye clover hay in Thoroughbred horses. Palmerston North: Massey University, 2014.

[6] Dorsch S C, Brewster-Barnes T, Hannan A M, et al. Effects of alfalfa hay cubes versus timothy hay cubes on measures of whole-
body protein metabolism in mature horses. Journal of Equine Veterinary Science, 2017, 52(4): 77—78.

[7] Cuddeford D, Woodhead A, Muirhead R. A comparison between the nutritive value of short-cutting cycle, high temperature-
dried alfalfa and timothy hay for horses. Equine Veterinary Journal, 1992, 24(2): 84—89.

[8] Zhang Y Q, He M, Ren K L, ez al. Research progress in development of rabbit feed resources and nutritional requirements in
2022. Chinese Journal of Rabbit Farming, 2023(2): 17—24, 29.
SKICIR, B, AR R, 45 . 2022 4F AR BEROT R ME R T RIS BE . P SR G, 2023(2) : 17— 24, 29.

[9] Sun M, Xu X, Wang C, ez al. Environmental burdens of the comprehensive utilization of straw: Wheat straw utilization from a
life-cycle perspective. Journal of Cleaner Production, 2020, 259(1): 120702.

[10] Agricultural industry standard of the People’s Republic of China. Determination of livestock and poultry meat quality: NY/T
1333—2007. Beijing: Ministry of Agriculture of the People’s Republic of China, 2007.

e N RIERIE A AT IR . & &R RAIE : NY/T 1333—2007. db5T: e A RFLANE L #, 2007

[11] Huang X R, Fu L. P. The role of crude fiber in the nutrition of domestic rabbits. Chinese Journal of Rabbit Farming, 2024(3) :
44—45, 48.

W, AP A AR RE IR TRIER . P E IR R, 2024(3) : 4445, 48,

[12] Van Soest P J, Robertson J B, Lewis B A. Methods for dietary fiber, neutral detergent fiber, and nonstarch polysaccharides in
relation to animal nutrition. Journal of Dairy Science, 1991, 74(10): 3583—3597.

[13] Gidenne T, Garreau H, Drouilhet L., ez al. Improving feed efficiency in rabbit production, a review on nutritional, technico-
economical, genetic and environmental aspects. Animal Feed Science and Technology, 2017, 225(1): 109—122.

[14] Birolo M, Trocino A, Tazzoli M, et al. Effect of feed restriction and feeding plans on performance, slaughter traits and body
composition of growing rabbits. World Rabbit Science, 2017, 25(2): 113.

[15] Aquilani C, Sirtori F, Franci O, et al. Effects of different protein levels on the nitrogen balance, performance and slaughtering
traits of Cinta Senese growing pigs. Animals, 2019, 9(12): 1021.

[16] YangD, LiuS L, Zhang J, et al. Effects of two compound Chinese herbal medicine additives on growth performance, slaughter
performance, internal organs and digestive tract indexes, meat quality and serum indexes of mutton sheep. Feed Industry, 2024,
45(21): 110—117.

W23, XIRAR, SKRAR, 2. PIRRAE D5 o RE 25 USSR X0 Y 35 AR PR RE B SE PERE N JUE &% B RTH AL 8 48 80 DY BT B I VG < A
M0 . RDEE T, 2024, 45(21): 110—117.



ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 3

[19]

[20]

[21]

[22]

[23]

Dai H, Lv Z, Huang Z, et al. Dietary hawthorn-leaves flavonoids improves ovarian function and liver lipid metabolism in aged
breeder hens. Poultry Science, 2021, 100(12): 101499.

GuoY S, LiuY Y, Mei D H, ezal. Effects of processing methods on the chemical composition and content of Phleum pratense.
Pratacultural Science, 2025, 42(2): 494—503.

FRAE, XN R M MR, A Ty O R R A B B R R . B R, 2025, 42(2) @ 494—503.

XuG S, Diao Q Y, Ji SK, et al. Effects of different feeding levels on growth performance, slaughter performance and organ
indexes of mutton sheep. Chinese Journal of Animal Nutrition, 2012, 24(5): 953—960.

WoRak, ANE, @i, % R FERKE X R R M RE B SRR A B AR B R L S SR AR, 2012,
24(5): 953—960.

Qi M L, Chai J M, Wang B, et al. Effects of nutritional restriction on growth performance and visceral organ development of
early-weaned Hu lambs. Chinese Journal of Animal Nutrition, 2016, 28(2): 444—454.

AREO , SEA R, U, A5 T SR IR ek 0T ) o 26 AR R PR RE LA S N RS R F R R . S 54 R, 2016,
28(2): 444—454.

Li D F, Nelssen J L, Reddy P G, er a/. Measuring suitability of soybean products for early-weaned pigs with immunological
criteria. Journal of Animal Science, 1991, 69(8): 3299.

Jiang X, L1Y, XuZ R. The effects of dietary fiber on digestive functions of young monogastic animals. China Feed, 2005,
16(9): 26—28.

TR, B, VISR . HORET 4 S HCXT 4 5 S v AL ShRE R . b @ 4}, 2005, 16(9) : 26—28.

Liao H L, Guo Z Q, Mao C Q, et al. Effects of Fagopyrum dibotrys straw powder on growth performance, slaughter
performance and meat quality of weaned meat rabbits. Chinese Journal of Animal Nutrition, 2024, 36(10): 6656— 6664.
BIEIR, SAEWR, THT, A5 SFREREFTR XTI A SR P RE B SRR AN AT SRR SE R L S E IR AR R, 2024, 36(10)
6656 —6664.

Cullere M, Zotte A D, Tasoniero G, et al. Effect of diet and packaging system on the microbial status, pH, color and sensory
traits of rabbit meat evaluated during chilled storage. Meat Science, 2018, 141(1): 36—43.

Wan X B, Wang D, Xiong Q, ez a/. Elucidating a molecular mechanism that the deterioration of porcine meat quality responds
to increased cortisol based on transcriptome sequencing. Scientific Reports, 2016, 6(1): 36589.

Feng QJ, WenJ, XuY L, er al. Research progress on regulatory factors of muscle fiber characteristics and its effect on meat
quality of livestock. China Animal Husbandry and Veterinary Medicine, 2025, 52(3): 1057 —1069.

R, SCER, VRHETE, ¥ . 5K E WULE 4R 0 98 4 D 3 R HC ke P BT A R WA E O R TR . b A O BE L 2025, 52(3)
1057—1069.

LiXJ, Wang L. H, Gong X W, ez al. Effects of dietary crude protein level on growth performance, slaughter performance and
meat quality of meat strain Langya chickens with different sexes during fattening period. Chinese Journal of Animal Nutrition,
2025, 37(2): 973—986.

I, LA, SRARYE, 55 DRORLER M SR T X R MR U A [l 2 530 PP AR IR R A A S Atk BE B v B R L A S
BYE SR, 2025, 37(2): 973—986.



