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Table 1 Composition and nutrient levels of the

diet (DM basis) %

i H Items
JE#l Ingredients

4 Content

tH Soybean meal 4.95
A #k Wheat bran 4.95
E K Corn 18.56
R S 55 CaHPO, 0.62
ik NaCl 0.31
¥ IR K} Mineral premix " 0.15
4k R HUR AL Vitamin premix® 0.15
/NJ53T NaHCO, 0.31
K G K Soybean hull 45.00
JAFZ T Rye hay 25.00
411 Total 100.00
F SR IKF Nutrient levels

fRifE ME/ (MI1/kg) 9.55
T4 5 DM 95.81
HEHBT CP 14.21
SRR A 4E NDF 37.71
R MR A £ 4k ADF 23.48
5 Ca 1.19
WP 0.37

1) & T %y YR B &7 One kilogram of mineral
premix contained the following: Cu 4 000 ~ 6 000 mg, Fe
54000~ 66 000 mg,Zn 14 000 ~ 20 000 mg, Mn 22 000 ~
28 000 mg,I 600~900 mg,Se 50~70 mg,Co 50~90 mg,

2) BT 7e 44 Z IR B &4 One kilogram of vitamin
premix contained the following: VA 650 000 ~ 900 000 IU,
VD 55 000~100 000 IU,VE=2 000 IU,
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1.2.3  FEACRE RS &

IR R EBLREHE RN 0 h, 2051 F 0.4,
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Table 4 Comparison of actual measured values and reference values of outflow rate

2 SFFH e KIGFEFF INAEFERF

5 H EF S LB " )
Soybean Rapeseed Soybean Wheat

Items Corn Cocksfoot

meal meal straw straw
k,/(%/h) 5.00 5.00 5.00 3.14 3.14 3.14
k,/(%/h) 7.30 7.49 6.84 5.02 5.59 3.97
HIX}1RZ Relative error/ % 31.51 33.24 26.90 37.45 43.83 20.91

k, FIRIMRHE A S A k, Fm M E R S

k, was the reference value of outflow rate, and k, was the actual measured of outflow rate.

MR 5 AT LLE RS 5 E TR ST
FILOH B K NEREFF R SR PR T8
T A SR i 20 9N 39.39% . 57.23% . 51.62% |
27.28% .50.90% .55.28% , % F S H 3155 A4 43
WIH 36.73% 51.78% 47.64% .25.58% 44.92% .
AT7.71% , >R FH S0 11 55 75 55008 4 3 A% 2R
SEEIT RIS, RS 5 E ML NE TR
SRR SR R N EREAE R GRS R
W5 A 55 R A R R R 2543 51 R 7.24% |
10.53% .8.35% .6.65% .13.31% .15.87% , 3E¥FH .
T oK /N FE A AR R R 22 A O, SR R E
T AT T8 25 il R Xt a5 2 A G, AR 22 i ki
WSS (15.87%) , Fe /N R /N FZFEFF (6.65%) o
KIS Z A THA R SERFRT DR Ok N
RUNCE YN LT R SRR EER S S )
39.93% . 55. 28% . 54. 57% . 26. 55% . 48. 51% .
54.16% , % F S8 11 58 i 19 43 9l o~ 35.63% |
49.66% 49.81% .24.65% 42.39% .47.08% , % J1]
SR ST T A BUE 4 AR TR S B E A
REUE ., SRS 25 (A SE TF 3 3R AT R
TR R UNEREFT R GRS AT SR WL A AL
B At % 1 AH X6 3R 25 43 0 12.07% . 11.32% |
9.56% .7.71% 14.44% 15.04% , G Kl . E K /NE
T A9 A X 15 2 A X 3 /0N  SREFF R L R R A G
20 B AR 15 26 AH XT38 K, ARG 158 22 A K | Dy 1S 5
(15.04% ) , Fe/D R /INERERF (7.711%) » RS
FAETFH SRR ER EOR N R K
T FE S 5 1% R 2 11 oA S A 2 0 i 35,11 %
43.63% .44.03% 27.77% .59.54% .60.90% , % J1]
SR T 430 K 31.54% 37.43% (41.72% |
25.53% .52.29% .52.51% , % F 5200 4 54 T 15 %k
HEBTRASHZEITE A EE, RIS %
(ECFR S 11550 1 A SERF R L R Ok N R

FF R G REHF B 20 R R 1 S0 A 0055 il 23 %) A X 152
Z 5y 9 R 11.32% . 16. 56% . 5. 54% . 8. 77% .
13.86% .15.98% , & KF K, E oK /N 22 5 FF 19 A0 XF
BRI, T R EREFE S S A AR 22 5K,
AIXT IR 2Z T KN ER(16.56% ) , e /MY B oK
(5.54%) .

3 it g
3.1 EHRICART Y R E K E

BEFRIC TR SRR Bk M8 SE R ELRE AT
INEREFFAERE B NG R 24 h s, P % i
43 WK 77.55% . 75. 95% . 45. 92% . 80. 11% .
77.40% .79.85% ,F-¥ B N 72.32% , B £ K
A, oA AR IS iR T4 BT R CR B AE 75% DL L
Ui B AR 0 IR RS E PR, 7R R TS B Bk R
fif o ANTRVARDARE ] 4 03 Il SOR A 25 53X 5 1A
B ERYE B o O A G, B 5 DR 2R 4 B4 TR
AU 45 &8, 5K £F 4 il oy 1 R
5%, BT AT 5 I SR 35 A1
3.2 ABEAREANEEDESENSIEH

T MRS [ ek S 288 g 5 ot R 0 () 5[]
25, 6 i kL B0 A B (E) S R AE 24 ~
36 h, TR RAFRT, EOK WS R OREFF DEFS
FEo3 0 7E 28 24 24 32 24 36 h 1 BRIEAE , 1] &
138 9 Y e K B 2 il 7 iR RS 28 .24 .24
32.24 36 h 1B, TOA SRR EOK 3 FORTRLH
BN ELENSIN AR PO R S LT TL L NSRS AN
FEAT 3 FivkERR H 300G (L 79 BRF ] AH X 40 8, 3 PR
e} 2 rp g B i Tk B W R G B R) e 3 FORDRE L
RS L TE I8 1 v B4 45 B8 Bf ) L RLRH A, Bk
KM Tk 3 FORS RS £F 4 il B b, S B R
VEMAF S AL 5 2, 198 T B 25 S W B
JIT AAE SR B AP 45 B R D A e M L B9 P R R
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Table 5 Comparison of effective degradability of dry matter, organic matter and crude protein calculated by
actual measured values and reference values of outflow rate
i T R LI e
Soybean Rapeseed Soybean
Items Corn Cocksfoot Wheat straw
meal meal straw
F¥) & Dry matter
a/ % 30.45 24.31 29.07 11.86 15.75 7.30
b/ % 63.41 29.34 57.05 67.42 47.92 39.02
¢/ (%/h) 3.70 5.50 3.30 5.70 8.70 3.50
a+b/ % 93.86 53.65 86.12 79.28 63.67 46.32
ED,/% 57.23 39.39 51.62 55.28 50.90 27.28
ED,/% 51.78 36.73 47.64 47.71 44.92 25.58
HHXT 2% Relative error/% 10.53 7.24 8.35 15.87 13.31 6.65
A L4 Organic matter
a/ % 29.48 22.44 26.51 14.86 12.87 6.19
b/ % 64.83 31.48 71.58 62.18 48.93 40.02
c¢/(%/h) 3.30 5.40 3.30 5.40 8.50 3.40
a+b/ % 94.31 53.92 98.09 77.04 61.80 46.21
ED,/% 55.28 39.93 54.57 54.16 48.51 26.55
ED,/% 49.66 35.63 49.81 47.08 42.39 24.65
HHXT 2% Relative error/% 11.32 12.07 9.56 15.04 14.44 7.71
HMLEE F T Crude protein
a/ % 14.23 9.75 27.70 12.77 20.56 11.35
b/ % 76.13 40.12 30.84 74.14 55.38 42.33
c¢/(%/h) 3.20 8.90 5.70 5.80 7.50 2.00
a+b/ % 90.36 49.87 58.54 86.90 75.94 53.68
ED,/% 43.63 35.11 44.03 60.90 59.54 27.77
ED,/% 37.43 31.54 41.72 52.51 52.29 25.53
AHX} %2 Relative error/ % 16.56 11.32 5.54 15.98 13.86 8.77

a A PR AR 105 5 b iy e o 5 Ak 258 20 5 ¢ Dy T R AR 98 20 Y I i T 3 ED O FH A I R SR 2 25 (R T 5945 B 9 A7 280

A ED, A AN E AR S (A T3 A5 2 A S

a was the rapidly degraded fraction; b was the slowly degraded fraction; ¢ was the degradation rate of slowly degraded frac-

tion; ED, was the effective degradability calculated by reference values of outflow rate; ED, was the effective degradability calcu-

lated by actual measured values of outflow rate.

M A RO T bR T SRR
(RYRE B AN R & B DEAE 28~ 32 h Y PRI
AR AE 32~36 h Y BLEAE K RE OB B 06
(B I, 5 AR S0 2 SR e AR — 3, ZE AR 40
SE T A FPOR AR OR8N R R R
O o B I Y BT ) R 40 ~ 44 b W I R T AR
RIS EER, D iEAE " R A AR IR e TR
FHARDEH 88 18 Ah i 8, & B T K R e e ) I
[6]24 28 ~32 h, T KIH 24~28 h, 5456 45 5 5

LN
3.3 AEARHEBMRERMLE

I AR 5T K B, S [ RE 22 )R A i
RAZES TR SRR R S5 R G RSEFE N
AR EE S R S 7.30%/h,
7.49%/h .6.84%/h 5.02%/h .5.59%/h .3.97%/h,
R SEAPRL K 3 RO R 9 1 AN TR
X KEFEF ANEFEFT 3 ROHLEHO . 7E 3 Rk
BEHR SERT R I i T R R T ROR, SOR I A D
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R T EKAE 3 PR R GRS A G A1 It
TGS WS 58 10 A0 U R m TN RS AT, AE A
[Fi] P ) R 7K S R DR L BE 45 25 1R DR S 4b
T A5 R A A G, AR AR ROR T
i E AP AL TR AR S St
FI BT RAAD 3 3 23R 35 fDRL 25 o /0N | TR VR R TR
B 2, ANE T, B LLAM i R A /N x|
SRR K B, M AR R K OE R AR R A IR
REEB PRI g S B MAE R EME, &
WORRE SR, A TR GRDRE 988 B M % (k) mT A
P ARDRRORE AL KT (X ) AR R 25 8 (X, ) 64T T
M k=2.46-0.012X,+0.003X, .

AR B E AR TOMT R SR R A
FIUKLAS SR 4 Rl OR [R] 87 B A9 50K, BF 5T 7 R R AL
V& GORIT 48 200 B e S LA R R ) 2
SERI, AR SR PR SR R SRR R
KR AN E R 5 R 5.8%/h . 4.5%/h . 5.0%/h
Fl4.8%/h, AW 55 v 5K 9 5 A0 I R R
7.30%/h, i TAEMREL WIS 45 5 . Hadjipanay-
iotou" " HHFFT W, M1 AYIRE A1 I 2R L £ Ak
TR, SRS 4E R — 5, Susmel 51 R 2R
SOL TR TN E = I iU el = P R R it/ S
FE R TR BRI A B AR RS SR
Jo AN R 4.5%/h, ARTFFEAELR S I AE Y
S 98 B AMAR O 5.02%/h, & T/NE RS FT AR
FREREFE, X EH S RS R ol 1) 4
AT IR B A R4 1.52%/h, BRI 3
AR R SR R E (/N RS FE IR AR
3.07%/h AW 5T 5 (/N2 T FF 0988 1 A1k i R
4 3.97%/h, Kusmartono 25" #E Ty | 9% &
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Effects of Measured Outflow Rate and Reference Outflow Rate on Ruminal
Effective Degradability of Common Feedstuffs of Sheep

LIU Shenghan' Cirenquzhen® ZHANG Li®* DANG Shibin' MO Fang' ZHANG Wei'"

(1. State Key Laboratory of Animal Nutrition, College of Animal Science and Technology, China Agricultural University ,
Beijing 100193, China; 2. Sheep Improvement Laboratory, Institute of Animal Husbandry and Veterinary ,
Tibet Academy of Agricultural and Animal Husbandry Science, Lhasa 850009, China)

Abstract; This experiment was conducted to determine the ruminal outflow rate of 6 kinds of common feed-
stuffs for semi-wool sheep, and to analyze the effects of the actual measured value and the commonly used ref-
erence value of outflow rate on the determination of the rumen effective degradability of feedstuffs. Six healthy
Yunnan semi-wool male sheep at the age of 3 years and with the body weight of 63 to 65 kg were selected as
experimental animals, and four of them fitted with permanent ruminal cannula. Four cannula sheep were used
to determine the dry matter recovery rate of chromium mordanted feedstuffs, and twelve normal sheep were
used to determine the ruminal outflow rate of soybean meal, rapeseed meal, corn, cocksfoot, soybean straw
and wheat straw. The results showed as follows: 1) the fecal chromium content of three chromium mordanted
concentrates soybean meal, rapeseed meal and corn reached crest value at 24 to 28 h after feeding, while for
three chromium mordanted roughages cocksfoot, soybean straw and wheat straw, it was 24 to 36 h. 2) There
were differences in the ruminal outflow rates of different feedstuffs, the ruminal outflow rate for soybean meal,
rapeseed meal, corn, cocksfoot, soybean straw and wheat straw was 7.30%/h, 7.49%/h, 6.84%/h,
5.02%/h, 5.59%/h and 3.97%/h, respectively. 3) The differences of effective degradability of dry matter,
organic matter and crude protein calculated by actual measured and reference values of outflow rate were signif-
icant, and the data calculated by actual measured values were all lower than those calculated by actual measured
values. It is concluded that there is significant difference between the ruminal effective degradability using actu-
al measured value and the ruminal effective degradability using reference value. Therefore, we recommend to
measure the feedstuffs ruminal outflow rate when using the rumen nylon bag method to determine the ruminal
effective degradability in actual research work. [ Chinese Journal of Animal Nutrition, 2021, 33(5) .2795-
2803 ]

Key words: ruminal outflow rate; actual measured value; effective degradability; rumen nylon bag method;

sheep
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