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Degradation characteristics of conventional and unconventional roughage in the

rumen of dairy cows
LLIU Xiang-sheng, DENG Bo-bo, WANG Kuo-peng, FENG Li-mei, ZHAO Guo-qi, LIN Miao”"

College of Animal Science and Technology s Yangzhou University , Yangzhou 225009, China

Abstract: The purpose of this study was to evaluate the rumen degradation characteristics of conventional
roughage (corncob, soybean pod shell) and unconventional roughage (corn silage, alfalfa hay) for dairy cows.
Three Holstein cows with permanent ruminal cannulas were used to evaluate the ruminal degradability of dry
matter (DM), crude protein (CP), neutral detergent fiber (NDF) and acid detergent fiber (ADF) using the
nylon-bag technique. It was found that; 1) The CP content in alfalfa hay (17.55%) was significantly higher
than that in soybean pod shell (11.10%; P<C0.05). The CP content in corncob (2. 97%) was significantly
lower than that in corn silage (8. 41%; P<C0.05). The NDF and ADF content in corncob (79. 98% and
43.35% , respectively) were significantly higher than in the other three feedstuffs (P<C0.05). 2) The DM ef-
fective degradability of alfalfa hay was the highest (P<C0. 05) among the tested feedstuffs, which ranked: alfal-
fa hay>>soybean pod shell>>corn silage™>corncob. The CP effective degradability of soybean pod shell was sig-
nificantly higher than the other three feedstuffs (P<C0. 05), which ranked: soybean pod shell>alfalfa hay>
corn silage=>corncob. The NDF effective degradability of alfalfa hay was significantly higher than soybean pod
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shell (P<C0.05); there was no significant difference in NDF digestibility between corn silage and soybean pod
shell (P<C0. 05). The ADF effective degradability of corncob was the highest (P<C0. 05) among the tested
feedstuffs; there was no significant difference in ADF effective degradability between alfalfa hay, corn silage
and soybean pod shell. In conclusion, corncob and soybean pod shell can be used as unconventional forage re-
sources.

Key words: corncob; soybean pod shell; dairy cow; ruminal degradability; nylon-bag technique
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Table 1 Composition and nutrient levels of the basal diet

Okt o i BHAT it
Ingredient Content (% DM) Nutrient levels Content (dry matter basis)

E 2k Corn 16. 48 M EH Crude protein (%) 15. 02
K# Barley 5.04 HLAE W Ether extract (%) 3.93
¥l Soybean meal 5.56 PR PR 27 4E Neutral detergent fiber (%) 41,14
HEFF K1 Cottonseed meal 4.01 PR PEVE B 4T 4k Acid detergent fiber (%) 22.06
A Distillers dried grains with solubles 6.36 E Ca (%) 0.76
f#h NaCl 0. 31 P (%) 0.48
£ 8 Limestone 0.32 PR fE Lactation net energy (M] » kg™ 1) 6.27
BB A4S CaHPO, 0. 36
ANFRAT NaHCO, 0.36
TR #H Premix! 1.20
HEFF Oat hay 6.29
B 45 T Alfalfa hay 24,33
EKFFI Corn silage 29. 38

D4 kg MR AL One kilogram of premix contains: V, 300000 U, Vp; 85000 1U, Vg 1450 1U, Cu 780 mg, Mn 930 mg, Fe 1200 mg, Zn 3600

mg, Se 21 mg, 1 50 mg, Co 12 mg.

1.4.2 B REMRTEE DR SR A S ) SR T R AR = 100 V0 X (R fige i 58 78 35 A 1 B — PR
fife I 7 AR LA B A /R A R R L
1.4.3 JEBEHESENTE R4S Orskov %5 48 H A #5E AL 155 50 25 A 455 AL 2 BORVAT 0% % Ceffective
degradability,ED) ;
P=a+b(1—e )
ED(%)=a+bc/(k+e)

T - SRR RS B P R4 B B TR) Ch) 5 P oA 338 % 0 e ¢ B 20 (R 98 WA 6 (00D s @ R I 3R 40 1Y) DR
FER 4 (20D 5 b Ry TR A AR S 43 ( 60D 5 ¢ Sk 0S8 3 f it 305 0 O B A 3R (96« b ') ED i hl Rk v 558 35 B 19 3K
B MR (V0D sk Rtk op 38 35 20 AR B AN R (%0« h D) BB I b {HHL 0. 0314% « h !,
1.5 HE%ITE

R H A Excel 2016 B3, ffi F SAS 9.4 1) NLIN ¥ 315 a.b.c {H, 1 SPSS 25. 0 #17 ANOVA #
P2 07 225507 . ¢ F Duncan [QIE#FFT 2 8 AR50, 25 5 DT Y A 22 17 3R, L P<<0. 05 fE R 22 5 b
W AR
2 RS54

2.1 FNERBRSAEE

A BICREL R 3 R B4 (3R 2), FOKESH DM & i 1 3 8 T At 3 4 (P<<0. 05); g THECP i i & & T

F¥EFE(P<C0.05), ERFIM CP F it i 3 & T £ oK (P<<0. 05) s £ KIS CF.NDF,ADF Il ADL % & &
T HAD 3 4 (P<<0.05); BE R EKFWMES THM ADL IR E2R (P>0.05),
2.2 4 ARS8 DM B B M 5 A e AR

RN E] S DM B R R R AR (P<<0.05) , B EIEFE M E f5 THAE 8 F1 12 h (1) DM 4 5 %
fif R TC o 3 25 5 (P=>0.05) . B & T 5 7E 24,36 F1 48 h i) DM J& B M R i & m T B E I35 (P<<0.05) ., BE ¥
Fo . EARFFE R TEAE 72 h i) DM B MR LE FE2ER(P>0.05) (K€ 3, BUIFEL EXREFMERET



5529 B 11 M Fk 4R 2020 4F 193

F (R DM R P A0 43 A0S T A i o G B 22 5 (P>>0.05) . H AR T HEAY DM A3 5% B fit R 3% = T oAt 3 Fh
HLGBHCP<20. 05) o 1w BV B s T80 B E 358 . ERTIME KRB GR 4,

R2 4WHHEABNERRS

Table 2 Nutrient composition of four feedstuffs (dry matter basis, %)

i H Items T KN Corncob B HEIEFE Soybean pod shell T K I Corn silage B 5 T 5 Alfalfa hay
¥ Dry matter 93.6224-0. 42a 35.1040. 30¢ 27.9040. 43d 92.5040. 30b
M Crude protein 2.97+0.10d 11.1040. 12b 8.414+0. 15¢ 17.5540. 50a
HMLEF4E Crude fiber 39.64+0. 54a 34,6240, 74b 27.5840. 39d 30.7340. 49¢
PR VE B AT 4E Neutral detergent fiber 79.98=+0. 85a 51.7140.58b 48.7340. 55¢ 45.79+0. 68d
R PEVE AR 4T 4E Acid detergent fiber 43.3540. 36a 36.9640.61b 29.4140. 14d 31.7540. 34c
FRYEVE AR E Acid detergent lignin 11.43+0. 27a 7.1140.72b 6.7540.19b 7.0320. 86b

TE AT AR R 7 R 3R 22 57 3 (P<<0. 05) W AR I - R R OR 28 R AN L 3% (P>0..05), Tl
Note: In the same row with different letters mean significant difference (P<Z0. 05), while with the same letters mean no significant difference (P>

0.05). The same below.

F3 4 MAEMEY DM EERERE
Table 3 DM ruminal degradability of four feedstuffs (%)

i} 8] Time (h) E K Corncob F 5 35 Soybean pod shell EKFHI Corn silage E 45 T 5 Alfalfa hay
4 13.45%+0. 87¢ 28.5340.45b 29.027+0.57b 34.50%1. 21a
8 15.49+1. 54c 39.30+1.07a 33.34+0. 46b 40. 804 1. 46a
12 20.70=%1. 25¢ 46.56+1. 74a 41.46+1.27b 47.7741.59a
24 30.9440.83d 54.06+1.68b 50. 9240. 54c¢ 60.9540. 78a
36 45.4641.49d 60.947+0.97b 57.7142.07c 67.1642.02a
48 54.81+1.63c 65.65+0.78b 64.18+0.75b 69.5841.68a
72 60.31+£1.19b 71.00%£0. 83a 69.85+0.49a 72.04=+1.70a

R4 4THAEFARN DM EBERMBSH

Table 4 DM ruminal degradation parameters of four feedstuffs

i H Ttems F K Corncob T H JE5¢ Soybean pod shell  EKFHI Corn silage B 45 T Alfalfa hay
PRI TT a (K0) 5.37+1.37b 22.3140. 62a 22.6141.05a 23,4442, 13a
8 SRR R4 0 (Y0) 73.38+4.00a 48.87+1.27b 52.02+1.01b 49.68+2.21b
% L I iR F 3 Y B A R ¢ (06« hT D) 0.02140.003¢ 0.04840. 004a 0.033740.003b 0.0584+0.010a
HAERF ED (%) 34.5341.06d 51.7740.51b 49,2140, 27¢ 55.4940. 64a

2.3 A FamsAHes CP i F M 5 fo I8 R A2

T KRS SR CP R i 2 0 5 IR T Ho At 3 AL A RE(P<<0. 05) . B35 #E 8 Al 12 h () CP
MR ERTEREFCMEE TH(P<0.05), BUXZMEE THAEIShKW CPRHEBMRLEEER
(P>0.05), EKRHEWAE T2 h i) CP R B MR R EM T EUIEFLMERE TR (P<<0.05) (K 5)., BEFELTM
CP He 5 [ i 38 43 b 35 v T oAl 3 AlRLARRE (P<<0. 05) . 4 FHLIRLRIE CP A 85 M i R A7 AR i 3 22 % (P<<0. 05)
i B O B G 3658 V18 T8 L B OREICR KIS (R 6) .
2.4 4 FALs# e NDF 58 § % % % o 15 A A

BAE THAE 12 A1 24 h i NDF 98 B B R s (P<<0. 05) , E RN B EREMERFN LR E 2R (P>
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0.05),

(P<<0.05),

FE(P<<0.05)(F &),

5 4MEAMNY CPEBRMBE
Table 5 CP ruminal degradability of four feedstuffs (%)

TKETE 48 M 72 h () NDF 8 B AR B EHE S TE O EEMEE TE(P<<0.05),7£ 72 h, XK EAE
FILRELRE(P>0.05)(F 7)., 4 FHLIFERHA NDF B [ 580 8%, F KR NDF 8 8 B 30 i
16 NDF A 8B i 2 05 i ERF A EKRSAFEREER(P>0.05) . 8 THEEBER TEL X

i 8] Time (h) Ktk Corncob £ 5 JE5¢ Soybean pod shell EKFHI Corn silage B %45 T 5 Alfalfa hay
4 16.17+£1. 35d 51.62740.98a 44.4940. 88b 41.7040. 83c¢
8 19.29+1. 53¢ 59.48%+0. 34a 49.8042. 64b 51.40%2.07b
12 22.9241.88¢ 64. 88+ 3.87a 55.64=+1.34b 59.64+1.65b
24 30.9342.62¢ 71.05%£1. 04a 61.44-+0.96b 73.75+1.74a
36 42.904+1.04d 76.88+0.47b 63.05+1. 14c 82.2242.59a
48 47.9741. 65¢ 81. 684 1. 94a 67.52-+0. 86b 83.56740.92a
72 51.81=%1. 40d 88.2340. 84a 72.5440. 68¢ 85.04=40.76b

Fo 4MAEBE CPEBERESH

Table 6 CP ruminal degradation parameters of four feedstuffs

T H Items E KR Corncob T 535 Soybean pod shell — EXKFHI Corn silage B 48 T Alfalfa hay
TR RSB 5 a (20 9.9842.03d 48. 4640. 50a 41,2442, 57b 27.60=2. 98¢
1 AR R 0 (00 51.3443.42b 43,0344, 08¢ 32.0941. 32d 58.51+3.78a
M [ R A I B A R ¢ (96 - b D) 0.02640.004c¢ 0.03340.005be 0.03940.007b 0.06740.004a
R ED (%) 33.0421.00d 70.3140. 19a 58.9620. 52¢ 67.3740.23b

R7 4 MAAMEEE NDF BB EEE
Table 7 NDF ruminal degradability of four feedstuffs ( %)

[ /8] Time (h) Tkt Corncob T H. JE57 Soybean pod shell EAKFI Corn silage & T3 Alfalfa hay
4 8.73+0.43c 7.54+1.11c 10.27+0. 25b 11.60+0. 64a
8 11.49+1. 36¢ 13.87+0.78b 14.51+0.77b 17.97+0. 68a
12 17.87+1.00b 20.14=+2.52b 19.74+1.06b 23.75+1.09a
24 28.6340.62b 28.60+1.93b 32.15+1.67b 39.9742. 54a
36 44,4841, 24a 36.12+1.72b 43.45+3.87a 47.69+1.61a
48 55.87=%1.69a 45.23+1.73c 49,7642, 14b 51.1641.73b
72 61.93+1. 84a 53.5541.00b 59.1441.70a 54.50+1.91b

£8 47IBAKNY NDFESHEBESH

Table 8 NDF ruminal degradation parameters of four feedstuffs

i H Items E KN Corncob  FEFIE5E Soybean pod shell  EKFHI Corn silage B 5 T 5 Alfalfa hay
PR AR 53 a (00D 0.11+1.17b 3.624+1.00a 3.40%+1.77a 0.62+0. 88b
8 o R B4 0 (V) 83.08=+5.41a 63.77=+4. 06bc 70.57+4.43b 56.18+2. 18¢
% A I iR 4 O B A R ¢ (06« b D) 0.02140.003b 0.02140.003b 0.02340.006b 0.04840. 004a
AR ED (%) 32.8240. 83b 29. 3470, 49¢ 32.7240. 64b 34.63%1.22a
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2.5 A FmsEes ADF 55 B i 5 fo IE R A 3

TE 8,12 Fll 24 h, B & T 50 ADF 98 ' B fif 5 1 2 8 T 3L At 3 Aok iRDRE(P<<0. 05) , KIS 48 Al 72 h 1y
ADF ¥ 15 B fift % 5 5 (P<<0. 05) , B U e fIE 8 TR W3 22 % (P=>0.05) (8 9. 4 FloML A B9 ADF R 3
Ref figp 58 0 5 I% L 97 HLOJG .38 22 5% (P=>0. 05) . B KO ADF 48 1 [ i 358 43 B i (P<<0. 05) . £ ADF 47 % [ it R )5
I, B ST Il (P<0. 05) BRI ER TR E TS TR AR F2ERF (P=>0.05 (£ 10),

x9 4FMEELE ADF B S BEREER
Table 9 ADF ruminal degradability of four feedstuffs (%)

16 Time (h) KIS Corncob FH JE5¢ Soybean pod shell EAKFI Corn silage B 45 1% Alfalfa hay
4 7.24+0.32bc 5.97+1. 66¢ 8.71+0. 46ab 9.18+0. 10a
8 10.9040. 96¢ 11.57+0. 72¢ 13.120.51b 16.21+0.52a
12 17.4640. 86b 18.84+1.84b 19.29+0. 92b 22.692£0. 48a
24 26.63+1. 44c 27.2141. 26¢ 30.98+2.05b 33.977+0. 19a
36 40.43%+1. 34a 34,9441, 15b 42.57+3.18a 43.2940.69a
48 53.04+1.56a 42.49+1. 84c 46.75+1.13b 44,664 1. 52bc
72 58.95+1.43a 50.46+1.41c 54.68+1.57b 48.97+1.55¢

F 10 4 FHAEERE ADF BB RESH

Table 10 ADF ruminal degradation parameters of four feedstuffs

T H Items K ES Corncob T 537 Soybean pod shell  EKFHI Corn silage H & T % Alfalfa hay
TR RSB 5 o (70 0.0820. 41a 1.402£2.53a 1.23%1.52a 0.1240. 44a
1 AR RS 0 (00 80.7740.91a 59.0342.45b 61.4240.95b 50. 2941, 69¢
1 [ AR A I B A R ¢ (06 - hT D) 0.01940.001¢ 0.02540. 003be 0.02940.004b 0.049740.004a
AR ED (%) 30. 834 1. 00a 27.2840. 82b 30. 64+0. 72a 30. 747+0. 50a

3 itig
3.1 4 AmpH e T Ad R

ARBFFEBE A 4 FhRLEDRLE R —ENER  ERENERR S S RCLAIRE. Ak S 5
BTN EORGN AT B IR A AR B A RIS ARG S AR A DU ] T S b X K GE E EE 5R
BT A A 25 AR LG B ADL & i A B R 22 5, AR 245 AT X AT B 5 ORI M = AN TRl AT 6. Bk
TP B £F 4 B S AHER T FORIS AR, (0 CP 3 i 81 i 33X N 2 5 KRGS FORBE MR — 8704 ¢ . iR R 8
M X4 6 5985 00 3R LAY 0 48 i CPLCFLNDF, ADF Hl ADL & £ 23 %% 11. 76 % .35. 84 % .52. 66 % .
36.57 % F 6. 83 % , A IR 45 R 5 HARML, AWV X 52 B X M EE R ER N MIE., FHEEFERE
B8 T 508 FUE 55 AT — R WAL L L B G e N R St B B RS SR
3.2 A MHAA EE TR L F P oy A 1

DM [ i 2 2 2 e 4 I R 2 2 (dry matter intake, DMD Y E B 48 bR . DM [ fi 2R 88 5 309 00 % £2 i
o AR b, B T RS A E] AR DM R i 5 I fd S A BIF O 4 A — B, oK T IS I [E] AR DM
Bof i 53 55 X0 e 5 S A AR ST 2 R — B, TR ORGSR SR DML fif S5 R0 A R0 R A R T AE 4 FlOREL AR R A
I, IR HLAE 24 h Z 80 L TH 0 B AR T BRI AR T4 4k . B E 524 E) 0 DM R fig R
A R R R S A TR R A TR 22 RO I B G IR S B TR Y TR k. A LR B T DU
WE 5 T 5 A DMI 5 B 9 3858 AT, FoREF IR Z . £KNA DMI 1K,

S CP BRI R AR Z AL F5 98 B Gk W X i)} ) 12 G A B L A O 9 o X 28 1 i AR P A L B L IR
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LA 2E A S AR L B T RS ORI A AN I ]S CP R A SRR R A R 5 R B 5
SEREUSRBOME B T IE5E N CP A3 SUR f R s T 8 45 T, B B T 385819 CP &) TRUE IR . RIS
B AN]SR CP R fiff 28 DL B 28095 A 2R e (1K B W] KIS A 2 VAN 5 e T AR R L X T B 5 RIS A & CP &
AR K. Satter! 5 HUERLEY CP B A 2 22 faDRE A B M T 1) 5% i AR K, R o I A 58 4 L 12 0 R A 358 2 AN &
Bif it 358 A3 AE AN TRV AR rp B AN ), ARS8 v, 4 FOMLEDREAY CP B R S CP & i s IR W I 9 AR o8 & — 30, B
TLHESTHY CP F i R AE DR R A 38 40 o T 8 A8 T, Ul WA A 27 3 B vk DS g A 0t 40 B ek 1 7 R A
1B i Z45 & S ik

NDF Hl ADF [ fife 52 2 J) Wi i R 10 x5 A5 3 0% T 248 A, b NDF A0 56 T 4 9 40 i 5 1) K38 43 i 4y, &
TR R LAY R KK ADF REA G4 F R TR, IF H AR BT 5 2 BRG18 5 A P30 1k R A 1) 32 22
U AR h W TDRLERDRE B S T A K I NDF F ADF B A% 22 5 5 B9 A 98 45 500 KRB A, A %
T EREAE WA 98 v R R A IR AR D AE ARG T, KO NDF Fil ADF BEfRR R IR 0~24 h T A
B .24 h JF R, 5 KT AT R0 i 52 K BOM ], 18 W98 1 1C2E W % 1 6 K0S 240 L B 1Y) ol e 3okt 3 18, 3 ]
it 5 F K ADL & & A X, B U35 NDF Fl ADF 7895 5 (0 G 20 0% if R A T B 6 T 88k, x ]
At 5 £ G JE5cH NDF fil ADF & B E AL,

4 it

FOREAT g AR RO RDEL BT IR A T FOKR I, HA S 59 NDF M1 ADF 5 & 0] LU g B4 3l LA R
FERMLOIT 2. BEIETES B T R0 H HUE IR B AL Gl R R R B B SR B TR 4 8h
PrifAe . nT LR B ACH A Tt AT A
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