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Effects of oat cultivars and their mass ratios to
whole corn on mixed silage

GUO Ting. YANG Xue-jiao,ZHANG Yue-li. WANG Hong-jun, YANG Yun-gui

(College of Animal Science and Technology » Northwest A& F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] This study investigated the effects of oat (Avena sativa) cultivars and their
mass ratios to whole corn (Zea mays) on nutritional components and quality of mixed silage,and the best
oat cultivar and mixed silage model were decided. [Method) A total of 15 treatments,3 oat cultivars (Baiy-
an 2,Baiyan 7 and Baiyan 8) and 5 treatments with ratios to whole cornof 0: 1,3 7,5: 5,73 and1:0
for each cultivar, were set. After 90 days storage,regular nutrients, pH value,ammonia nitrogen (NH;-N),
and VFA were analyzed. [Result] The best treatment for nutritive value was the mixed silage with Baiyan
8 and the ratio to maize of 7 : 3 with higher contents of CP,EE,CA and NEF and lower contents of water
and CF. The best treatment for the silage quality was the mixed silage with Baiyan 8 and the ratio to maize
of 3+ 7 with lower pH (3. 26),NH;-N/TN ratio, propionic acid content,and butyric acid content. Baiyan 8

performed better than Baiyan 2 and Baiyan 7 based on silage quality and nutritional components. The opti-
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mal ratio of fresh oat to maize was 3 ¢ 7 because of the lower CF,pH,NH,-N/TN ratio and propionic acid

and higher CP and NEF. [Conclusion] Adding corn to oat silage could improve the nutritional value and

quality, and the best ratio of fresh oat and maize was 3 : 7.
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Table 1 Influence of oat cultivars and their mass ratios to whole corn on
nutritional components (mass fraction) of mixed silage
m(FEFE) ¢ N
s e K HEN LA ML HLIC Sy Ry
Oat cultivar  m(oat) * Water Crude protein Ether extract Crude fiber Crude ash
m(maize) extract

0:1 80.7740.47 cd 16.64+0.06 a 2.75+0.15 e 29.044+0.08 ¢ 7.474+0.07 de 44.114+0.16 g
, 37 82.804+0.12ab 12.79£0.12 b 3.43%+0.08 be 26.2840.15ef 6.98+0.06 ¢ 50.52740. 30 cd
E‘ff;azn? 55 79.77+0.52d 11.294+0.03 gh  3.34740.04 bed 27.75240.26d 8.90£0. 28 ab 48.724+0.50 e
73 76.637+0.20 f 11.60+0.03 efg  3.68+0.19 b 29.6040.24 ¢ 9.08+0. 33 ab 46.0540.54
1:0 70.50+0.62 h 11.524+0. 14 fg 4.427+0.36 a 25.3440.15fg  9.46+0.23 a 49, 2740. 26 de

0:1 80.77+0.47 cd 16.64+0.06 a 2.7540.15 e 29.0440.08 ¢ 7.4740.07 de 44,11+0.16 g

3:7 83.8040.20 a 12.15+0. 14 od 2.75+0.04 e 28.5940.57 cd 7.66+0.29d 48.85+0.38 e

%{fi;i% 5:¢5 81.8340. 30 be 11.44+0. 14 g 3.237+0.11 bede 30.56+0.08 b 8.44+0.13 be 46.3440.15
73 78.237+0.34 ¢ 11.83+0.16 def 2.9740.11 cde 33.627+0.49 a 9.16+0.11 a 42.424+0.53 h
1:0 64.6640. 44 i 10.554+0.06 i 2.9040.08 de 26.6140.20 e 7.887+0.22 cd 52.05740. 25 ab

0:1 80.7740.47 cd 16.64+0.06 a 2.75+0.15 e 29.0440.08 ¢ 7.474+0.07 de 44,1140.16 g

. 37 80.5340.58 cd 12.24+0.06 ¢ 2.93+0.15 cde 24.28+0.52 h 7.8240.20 cd 52.73+0.78 a
';‘;:;aijlg 55 74.90+0.67 g 11.91£0.18 cde 3.27740.03 bed 24.58+0.25 gh 7.86=+0.15 cd 52.38+0.59 a
73 71.6040.40 h 12.20+0.13 ¢ 4.4240.21 a 22.9040.51 i 9.51+0.22 a 50. 9840. 66 be

1:0 63.337+0.43 ] 11.07+0.07 h 4,81£0.09 a 22.69740.20 i 8.94-+0. 20 ab 52.50+0.16 a

TE < Kk DLSE A AR B LT B 3 TR S0 B0 R AR AN NS TR R R 2 58 3 (P<<0.05), R,

Note: Water content was calculated in fresh mass,and the rest indicators were calculated in dry weight. Different lowercase letters in each

column indicate significant difference at the P=0. 05 probability level. The same below.
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Table 2 Main effect analysis on influence of oat cultivars and their mass ratios to whole corn on
nutritional components (mass fraction) of mixed silage
= =
. i e . | . AR
5 ks s HUE LA 2 LK S (LRI
Item Factor Water Crude protein Ether extract Crude fiber Crude ash cxftgract
H#E 2 5 . ) . ) -
Baiyan 2 77.43+1.38 a 11.80+0.18 a 3.727£0.16 a 27.24+0.49 b 8.60+0.31 a 48.64+0.52 b
i i Fle 7 5 )
<1 . 77.13+£2.26 a 11.494+0.19 a 2.97£0.06 b 29.8440.80 a 8.28+0.19 a 47.41%+1.07 b
Cultivar Baiyan 7
i 8 5 - ) ) fo 1r )
. 72.59+1.89 a 11.86+0.15 a 3.85+0.24 a 23.6140.30 ¢ 8.53+0.23 a 52.1540.33 a
Baiyan 8
0:1 80.77+0.23 ab 16.64%+0.03 a 2.7540.08 ¢ 29.0440.04 a 7.47+0.03 ¢ 44,1140.08 ¢
m(FEF) 3:7 82.3840.52 a 12.39+0.11 b 3.04+0.11 ¢ 26.3940.66 ab  7.494+0.16 ¢ 50.7040.62 a
)7;(1171{)):. 5¢5 78.83+£1.06 b 11.554£0.11d  3.2840.04 be  27.634+0.87a  8.40£0.18 b  49.150.91 a
m(maize) 7:3 75.49+1.01 ¢ 11.88%+0.11 ¢  3.6940.23ab 28.701.58a  9.2540.14a  46.4841.27 b
1:0 66.17+1.13 d 11.05+0.15 e 4,047+0.31 a 24.88+0.58 b 8.76+0.26 ab 51.274+0.52 a
23 HRESMBASERRARBLABRME 005, BUHCEAEATE LY 7 3 1 # 1 pH
™ JBT B 2 R H AL Y. NH-N/TNE1E 3 4> i Ffh
L3P T HAE S EARIRGEF N R L3 rh 34y I S FHE 27 NN L 481 7 14 R T L EL 3 A
pH.NH,-N/TN {H Al AA PA.BA & (&&= 550 [ A2 BRI B NH-N/ TN HI7E 4% LU, B3 K
M4, B3 3 FTLAE .3 DML G TE m (Fe T HABALIE (P<T0. 05) , U8 W] e 22 78 50l 5 I i 7™
) rm(EARIH O TCERBND 327 F5: 54 AR NH-N, 15 £ ORI A & I A 58wl Ik
HE pH {EIITE 4.2 DI 53 AM#EE MM S okl NH.-N & &, FKRPIT AR S BA,AAPA
ek 7+ 3 Ab3 pH I B2 m T HMAR(P<  SEBKRK.
3 HEMWREEERBRAREBLLWTFTEREL &R
Table 3 Influence of oat cultivars and their mass ratios to whole corn on quality of mixed silage
i i mHEA) + m(FEK) H (HEER/ R/ % LW/ % W/ % T/ %
Cultivar m(oat) ¢ m(maize) P NH;-N/TN Acetic acid Propionic acid Butyric acid
0:1 3.2740.03 ef 5.91+0.20 1 0.3840.02 ¢ 0.18+0.01 cd -
3+ 7 3.174+0.03 fg 8.6740.73 g 0.7640.04 a 0.15%+0.001 de 0.02740.002 f
‘ﬁ‘ =]
i‘;;;? 5:5 3.9340.04 ¢ 14.624+0.11 ¢ 0.5640.03 b 0.17-0.007 cde  0.040. 003 d
73 4.71+0.11 a 18.39+0.21 a 0.30+0.01 ¢ 0.24+0.02 b 0.06+0.002 b
1:0 4.24+0.12 b 3.75+0.11j 0.36740.008 c 0.174+0.01 cde 0.05740.001 ¢
0:1 3.27+0.03 ef 5.91+0.20 i 0.3840.02 ¢ 0.1840.01 cd —
3:7 3.424+0.05 e 10.7640.46 f 0.39£0.02 ¢ 0.14£0.007 e 0.0940.002 a
‘g‘ =}
?:1;;17 55 3.6440.08 d 11.73+0.38 ¢ 0.49+0.10 b 0.194+0.003 ¢ 0.08+0.001 a
73 4.7740.04 a 15.72+0.16 b 0.1340.01d 0.36+0.01 a 0.04740.002 d
1:0 4,1740.05 b 1.954+0.15 k 0.16£0.02d 0.26%40.002 b 0.05%40.001 ¢
0:1 3.2740.03 ef 5.9140.20 1 0.38+0.02 ¢ 0.184+0.01 cd -
3:7 3.264+0.04 ef 5.60+0.05 1 0.7140.01 a 0.094+0.01 f 0.02740.002 {
g B
’;‘;;ié 55 3.440.07 ¢ 7.300.09 h 0.30-£0.04 ¢ 0.16-£0. 02 cde -
7+3 4.71£0.06 a 12.87+0.19d 0.36740.03 ¢ 0.25+0.01b 0.03740.001 e
1:0 3.8940.03 ¢ 2.47+0.17 k 0.14=+0.01d 0.04+0.002 g 0.03+0.002 e
W Rk, TRRA.
Note: —means not detected. The same below.
2.4 mEMMREREEERBEAREBLEXTEERE M85 PA M BA S&7E 3 DA b &AL, BLH N FH
™ 5 B 82 ) Y = R iR E . HMES S THM2 5T 5,
FAZREYNGF FRFE, pH M NH;-N/ MIRG Bk A S ERFa Il 3 7 4b

TN {H7E 3 AP Z A B &2 H(P>0.05);H

HRFN TR B Ak B pHL R S5 IR T Al 3 4k
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Table 4 Main effect analysis on influence of oat cultivars and their mass ratios to whole corn on quality of mixed silage
EgE| A+ (ABR/BE/ % L/ % N/ % TR/ %
Ttem Factor pH NH;-N/TN Acetic acid Propionic acid Butyric acid

7% 2 5 Baiyan 2 4.014+0.17 a 11.36+1.70 a 0.50+0.06 a 0.19+0.01 ab 0.04140.004 b

Cfijjt\':ar [ 7 5 Baiyan 7 4,00%+0.16 a 10.04+1.52 a 0.29+0.05b 0.24+0.02 a 0.064=40.006 a

F7E 8 5 Baiyan 8 3.83+0.17 a 7.06+1.14 a 0.3840.06 ab 0.1440.02 b 0.01940.004 ¢
0:1 3.27+0.01d 5.9140.10 d 0.38%40.01 be 0.1840.006 b —
m(HEH) ¢ 3:7 3.287+0.04 d 8.34+0.79 ¢ 0.62740.06 a 0.13740.009 b 0.04340.01 a
":EOEH;K) 5:5 3.67+0.08 ¢ 11.224+1.07 b 0.45+0.05 b 0.18+0.008 b 0.03940.01 a
m(maize) 7:3 4.730.04 a 15.660. 80 a 0.2640.04 ¢d  0.2840.02a  0.043-20.004 a
1:0 4.09£0.07 b 2.7240.28 ¢ 0.2240.04 d 0.16£0.03 b 0.039£0.004 a
N B TR 2 R R

2SO A R IR N BRI A TR &
IR A T RS 5 T Y 48 bR B3k BT A 5 I A
AR o 1T ELAR M AR S O R AN e A
WREN, B S EARBHEAEN 55 -5 H
Lo T DA R R I O TR S SR (E . e R R AR
L A EOKAL S Y RV E R,
J& TR G I RO R OK & S oK LA
BEHHEW, AL REN, EES ERESFTL
B CP & & ez Fr ey, pH 0] b aie 22
M AR BRAR ; 5 KRB E A L R A E R
EE.CA #1 NEF & &3, CF & ® AL H it 55
—H A, MRS ERIRAE N Al A REE -
P 1 T IR T JRE R LAY

AN TR] R A B I pH (BRI s T 4. 5
FRRAEN G pH A W3 AL, JCH 2 M £
KB 3+ 7 AALEE pH (HHRTE 3.2 A4, W
T = F R A5 5 M 7 3 fAb B K e 32
AEFE(P<C0. 05) 1% 45 H 5 7 26 25 % 26 K # 2
VNN R OK S BRI TR A T IR pH A I B 5 25 R
— 8. BE SR A AR SRS &
ORI R CP Eit e g Lt 1~2 4 f
Gy R AR A CP & &k 11.05% 1 5
FRIRIFIRINRL A CP & i i 41 (P<C0. 05)
5 5 S BT R — B R S R ORI
R CP & s Ik T 366 27 L 1 K 500l 35 IERE B9 A &
L B O AR T I AR R A T YRR R 4 i
Az NH,-N - kKT SRk 75 0 i 2 1 J5 /) 49 il
i, TR TR 2 M E AR,

NH;-N & i 5 e T 75 04 R} v 28 1 5 Fn 2 3
i 43 fige 1) R B A A 00 BH R 1 0 A S TR A i

KAHFT 5 9 NH,-N/TN BN 13 % 22 47 5 1 #4
AR, M F I JE M NH,-N/TN {58 2% &
Ao A6 e 2 o 35 9 NH,-N/TN {578 2%
A ERA RS R - B ERTIRA S
e T K BRI Y NH,-N/ TN {H L 3x 5 )i 55 22 400
N Leto S5 (1 F 53 25 5 b & — B0, ud A 75 02
B R GH IORHR B OK B B R A KT
He A B I

H AR AS (7] 8 22 5 F E A7 75 107 BE 3¢ 1 A 5% 3%
AR B0 VE I I 2 5 I HE 8 S R R e
FIAE 7 5 ok R ez o K B A5 F 2 o i) R
e A7 R i HE 27 ) B 11T I MU RN AT 4k R AR b AT
TN RE L & R S B LB O AR e M
1o AR Y AR T R e R, AR R B, 2
SRR e 2 S REME 8 SR EE & R
EEmTHRMEEAH TS, CF S REFEMTAHMT
SO HEAMS S E R EL R 7 3 AhFM
EE &aik s 4.42% , W 3w T H AR AL 3 (P <
0.05);CF &80 22.90% , B F A% T H A R 7 kb 1
(P<20.05) . 3X A fig J2& BB Sy JE R} v i) 8 37 B 5% #F HE
25 5L .

4 45 8

DHAMS S5 E KRR N 7 3 MAHEH
CP.EE.CA.NEF & &% & ,CF & & &%, 7 Ik
8 MM B Ak

D)HMES T HEKTE LN 3 7 A4 pH
HEAK (3. 26) ., NH,-N/TN {H f1 PA.BA % & 5%
I BRI 5

M FISRE , (e 8 1 PA il BA {57 3
AP R EE SRS T AME 2 SMEAME 7 5,
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