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Abstract: The purpose of the current study was to evaluate the effects of different levels of rice straw addition on
pH, microorganism of ryegrass and rice straw mixed silage and stability after aerobic exposure. Treatments were randomly

distributed, in which; (1) the ratio of ryegrass and rice straw=5: 5(A); (2) the ratio of ryegrass and rice straw=6 : 4

(B); (3) the ratio of ryegrass and rice straw=7 : 3(C) ;
Wrim B :2017-07-11 (4) the ratio of ryegrass and rice straw=8 : 2(D); (5)
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the ratio of ryegrass and rice straw=9 : 1(E). The value

of pH, the number of lactic acid bacteria( LAB) , yeasts

H (BE2016311) . _ ) _
(BRI X% (1984-) 4 TSR TEAL 11 BVFRBEST B % and molds of ryegrass and rice straw mixed silage during

I B ] 5 e A S WESE . (Tel) 15105198288 fermentation and aerobic exposure were analyzed. The re-

(E-mail) byliul984@ qq.com sults showed that the number of LAB of group B was

BIES BN, (E-mail ) guhongrujs@ 163.com markedly higher than that of group D and E during silage.
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The number of lactic acid bacteria in group B increased rapidly and reached 8.67x10" CFU/g at the first day, and the LAB

had the highest number on the 5th, 12th and 21st days after ensiling compared with other groups. The number of yeasts of

group B was significantly lower than that of group D and E. The number of yeasts of group B and C were less than 1.00x10?
CFU/g on the 61st days after ensiling. The number of molds of group B and C were less than 1.00x10> CFU/g from the Sth

day after ensiling. After aerobic exposure, the number of LAB was highest in group B, the number of molds was lowest in

group B and group C. Taking into account pH, microorganism and aerobic stability, group B (the ratio of ryegrass and rice

straw=06 : 4) and group C (the ratio of ryegrass and rice straw=7 : 3) were the better choice for silage production.
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Table 1 Effect of different levels of rice straw addition on pH in ryegrass and rice straw mixed silage

TR B I 5 i kY pH (E

b3
1d 5d 12d 21d 31d 61 d 99 d 154 d
A 5.90+0.03a 4.84+0.05a 4.65+0.06a 4.71+0.04a 4.36+0.05a 4.24+0.02a 4.23+0.05a 4.27+0.08a
B 5.58+0.03b 4.44+0.03¢ 4.33+0.05¢ 4.27+0.03b 4.16+£0.02b 4.15+0.04b 4.13+£0.02bc 4.16+£0.03b
C 5.62+0.03b 4.75+0.03a 4.46+0.05b 4.30+0.04b 4.27+0.08a 4.22+0.03a 4.11£0.04¢ 4.13+0.06b
D 5.50+0.01c 4.55+0.03b 4.26+0.09¢ 4.08+0.06¢ 4.09+0.08b 4.19+0.04ab 4.16+0.02bc 4.19+0.03ab
E 5.48+0.02¢ 4.28+0.09d 4.23+0.05¢ 4.13+0.04c 4.15+0.04b 4.15+0.04b 4.17£0.03ab 4.19+0.03ab

A Z AL FRIRETES « 5 8 LLOAEAT AL B ZALRE RIRIRE 6 < 4 B L OIHEATTH I, C. 2 EREWRIRERIHT « 3 /YL
PATHEIACE; D, ZAEMERMAEF LS - 2 B I T H A, B, ZEMRE AR « 1 B HHHEA T H I B [R5 £ 5 A RN

IR IR — 35 2 1] R A ) b B E] G pH 22 5% 12,3 (P<0.05) .

22 ARGEFIBEMSHEZERGETIWNRE
M E R0

2 R A A MELRREECEEFT NG 12
d KB m il g 2.32x107 CFU/g, 403 B AUFLIR
WHEAE S IG5 5 d 6 8 5 m g, o 8.28%10°
CFU/g, b3 C MR A SR AEF TGS 5 d i3
g, 4 9.60x107 CFU/g, Ab¥ D AL AR B R
EHRWEH 1 d kP51, 5.87x107 CFU/g,
PR E pFLRR A AR TE T IR 5 5 d ik B R e
9 6.87x107 CFU/g.,

AFR A Y FL R TR B B T ] A K 5
T e PR R B 154 d BFELRR T AR
HA 1.63x10° CFU/g, AbFE B 1Y FL IR 1 %5 i bl

I ] SE 4 2 S e T R R B 99 d
154 d BF SRR A KRN 5.48x10° CFU/gfll 4.47 %
10° CFU/g, AbEE C i 3L R b 45 i B B[R] 2 4 5
SeTtm e TR B BIE I 154 d B30 H AL
HHA 5.17x10° CFU/g, AbFR D Y 7L IR 1 50
B s ] 4 52 R R Y A 25 T 99 d AT 154 d
i 7L R 5B ol 8.65% 10* CFU/gHl 6.13%x 10°
CFU/g, ALFRE 1YL IR T &5t [ N ] 2 4 52 0 T
L Ja PR, TR, R BRI B 99 d
154 d B 7L AR W B O 6.57x 10* CFU/g I
7.38x10° CFU/g, fEHI 1~154 d, 403 B 13
R T AR Y B AL A AbE ¢ AbBE D FiAb
HE,
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Table 2 Effect of different levels of rice straw addition on the number of lactic acid bacteria in ryegrass and rice straw mixed silage
FHPR I 5 G LA B CFU/ )
1d 5d 12d 21 d 31d 61 d 99 d 154 d

pOBL]

(667£061)x10°e  (1.55+0.53)x107d  (2.32+0.69)x107h (8.68+0.35)x10°b (8.67+0.31)x10°b (6.72+0.40)x10°h (1.85£0.05)x10°h (1.63+0.11)x10°h
(867+057)x107a (8.28+0.75)x10%a (240+046)x10°%a (2.73+025)x107a (9.92+0.60)x10% (8.27+025)x10°a (548+037)x10°a (447+038)x10°a
(253+0.59)x107d  (9.602046)x10"be (4.55+0.35)x10'b (8.60+0.26)x10°b (3.80+0.36)x10°% (3.68+0.19)x10°d (1.75£0.04)x10°h (5.17+045)x10°h
(587+035)x10’b  (5.3020.70) X107 cd (2.632042)x10'b (7.72+020)x10°b (2.68+0.20)x10°d (2.37+0.31)x10% (8.65+0.31)x10%¢ (6.13+0.32)x10°h

(420:072)x107¢  (6.87+0.65)x107cd (4.05£0.55)x10’b (3.30£0.53)x10% (4.52+0.40)x10°% (4.48+0.50)x10°c (6.57+021)x10%c (7.38+0.40)x10°h
AB.C.D.E W3k 17, FFNEHREARR/NG SRR R —F T ] T A [F] A0 34 5] FLRR i 25 5 1 35 (P<0.05)

=g O w >

3 R, IR AR AE TS 1 d B
REIEK, AbH A AbFE B FIALH E (R BCE
B TS ] A S T /L, I 12 d I A3 B A TRE
FERECR 83 1.00x 10° CFU/ g0 2%, 5 31 d W),
ALER B A BRI BCR /N T 1.00x10° CFU/g, I 61

£33 AREFABENSEEZERABTMN A PBRSEEENHN

d B 038 C RBERE RGN T 1.00x10° CFU/ g, T
It 99 d Fi1 154 d Bf, AL C PR R B0 43S 184 in 2]
2.16x10> CFU/gM11.07x10> CFU/g, HI5 1 d B,
AEFR A TR TR B . T 154 d I AREE E Y
P B R A R e, M1.09x10° CFU/ g,

Table 3 Effect of different levels of rice straw addition on the number of yeast in ryegrass and rice straw mixed silage

FEVANIR] I ) J DA} b A R (CFU/g)

b

1d 5d 12.d 21d

31d 61 d 99 d 154 d

= O O w =

(322+026)x107a  (3.27+035)x10% (83320.23)x10°a (3.12+0.35)x10%a (2.15+0.15)x10%a (4.77+0.80)x10%a (5.18+0.60)x10%c (1.44+0.08)x10°h
(530+0.53)x10%¢  (7.48+037)x10%c (5.38+046)x10°c (4.13x025)x10%d
(745+025)%10°be (2.63+0.51)x10°be (3.30+0.17)x10%  (1.58+0.10)x10°d  (1.08+0.08)x10°¢
(853+045)x10°b  (5.13042)x10°h  (3.172047)x10*c (147+0.08)x10%c (12120.05)x10*b (3.25:041)x10°b (5.07£047)x10%a (1.75£0.14)x10?h
(9.03:025)x10°b  (5.35+041)x10°h  (3.7520.35)x10°b (2.32+0.08)x10*b (2.08+0.08)x10%a (5.42+0.50)x10%a (3.05£0.51)x10°b (1.09£0.11)x10°a

<1.00x10? <1.00x10?
(2.16£0.10)x10%¢  (1.07+0.07)x10?b

<1.00x10?
<1.00x10?

<1.00x10?

AB.C.D.E W31, FFVEERE A /NG TR R — 77 0 ] A ) Ak B ) 7 R T 5 22 52 .35 (P<0.05)

R4 MR WS R P A AR R AT K
WA IR D, FEFFIES S d B 0B B ORAb 3R
C M FEEBCR /N T 1.00x10° CFU/g, 76775

R4 TRALFBENSHEZERGEEXARNNBEEHENHN

12 d B 4038 A Ab3E D R E A% B 5 3y
/NF 1.00x10* CFU/ g,

Table 4 Effect of different levels of rice straw addition on the number of molds in ryegrass and rice straw mixed silage

FEVAIR] I 1) 5 B} b R (CF U/ g)

LSz
1d 5d 12d 21 d 31d 61d 99 d 154 d
A (4.83+0.65)x10%a (3.18+£0.30)x10°¢c  <1.00x10*>  <1.00x10*> <1.00x10*>  <1.00x10> <1.00x10> <1.00x10%
B (3.00+0.20) x10°d <1.00x10? <1.00x10%  <1.00x10*  <1.00x10*  <1.00x10*  <1.00x10?> <1.00x10?
C (2.42+0.43)x10°d <1.00x10? <1.00x10%  <1.00x10%  <1.00x10*  <1.00x10*  <1.00x10*>  <1.00x10?
D (1.19£0.05) x10%¢ (3.00+0.46) x10*b  <1.00x10*  <1.00x10*>  <1.00x10*  <1.00x10*  <1.00x10* <1.00x10?
E (3.00+0.36) x10°h (5.03+0.25)x10%a  <1.00x10%>  <1.00x10*  <1.00x10*>  <1.00x10*>  <1.00x10*>  <1.00x10?

AB.C.D.E W& 1, FFVEERIE A NG TR [ — 77 0 ) A ) Ak B ) 255 B ek 2 S 438 (P<0.05)

23 AELFBEMSHEZRZRSENER  pHEY LSS, AERE 15 d0, A4 B
AEREERNHIN FIALHE C fRPEE pH {EE 5. 00 AR,

50N, A ARG A AL BRDR R pH. (EE F 6 WoR ATERERE 0 d I, 2% 40 3L R I B0
AT O BAEA AR RUHT 5 d A ALBRERIE B0 1.00x10° CFU/ g8 9, A 8 258 7 d I, 4b 3
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B Dk LR B A I R 4EHFAE 1.00x10° CFU/ g%
O ER AR A AETE D RS E G LR
Bt A7 1.00x10* CFU/g5i 1.00x 10° CFU/ g i
G, AR 15 d B A B G LR SR B

R5 HESETWE pH ENETR

1, M6.38x10° CFU/g, R JEAL#E C, fa k) b 7L R
HHER N 1.01x10° CFU/g, AbBE E fa Rk o 3L R 1 51

ik, N 3.88x10° CFU/g,

Table 5 Changes of pH during the aerobic exposure of ryegrass and rice straw mixed silage

RIS T TR pH

Ab 3
0d 24d 54d 74d 154
A 4.24+0.02a 4.36+0.06a 4.53+0.07a 4.99+0.09h 5.39+0.05¢
B 4.150.04b 4.20+0.05¢ 4.30+0.06h 4.48+0.10c 4.71+0.08d
C 4.220.03a 4.22+0.03bc 4.34+0.05h 4.59+0.07c 4.82+0.10d
D 4.19+0.04ab 4.28+0.03ab 4.49+0.03a 5.05+0.05ab 5.53+0.03b
E 4.150.04b 4.37+0.06a 4.58+0.05a 5.16=0.04a 5.7120.08a
AB.C.D.\E W21, FFVEHRIEARF/NG FEER R — A R ER I AR R A A AR pH fE 2257 83 (P<0.05) .

HART S5 N, A3 D AL E AR iR
BECE 2 9 9 5.27x 10° CFU/gf13.23% 10° CFU/g,
i AbEE B AL EE C fa) e} e B B £l HA1.00x10°
CFU/ g8, HAZEE 15 d i, 408 D fAbH E
TRl R T B A B T 1.00x 10° CFU/ g B0t 9%
AbFE B GRER EERE TR AR i/, M2.17%x10% CFU/g,
AbEE C A Rl R R B R, R 5.63% 10
CFU/g(#6),

*6 AEERHEEANPEMEVBENETN

BERBENRE 2 d, 540 PR b R B B 34N
T1.00x10* CFU/g, A F 515 5 d if, AL 3] D i 5
E fa) ek b 8 TR A g in, 35 8101.00x 10° CFU/ g
B, HERE 1S5 d i AP E PR b A
BF)1.72x 10° CFU/g, & & T HAbh &b # (P <
0.05) ,4b3 B FIAb 3 C Pkl b 8 B A e 1%, 43 5]
}2.97x10° CFU/gM13.57x10° CFU/g( £ 6)

Table 6 Microbial analysis during the aerobic exposure of ryegrass and rice straw mixed silage

AN IR S B R ) T G R AN TR e A 8 (CF U/ )

(DGR b F
0d 2d 5d 7d 154d
FLMRTE A (6.72+£0.40) x10°h  (2.3320.10)x10°b  (5.97£0.74)x10%c  (8.28+0.86)x10*c (5.55+0.87) x10%c
B (8.27+0.25)x10% (7.42+0.52) x10%a (6.73+0.71) x10%a (3.78+0.30) x10%a (6.38+0.50) x10%a
C (3.68+0.19) x10°d (1.71+0.10) x 10%¢ (2.08+0.09) x10°h (8.75+0.58) x10°b (1.01£0.10) x10°b
D (2.37+0.31) x10% (1.25+0.09) x10%d (4.78+0.86) x10°¢ (7.93+0.91) x10%¢ (1.67+0.21) x10%*cd
E (4.4820.50) x10%  (6.77+0.61)x10°e  (3.48+0.92)x10°c  (4.80+0.98)x10*c (3.88+0.60) x10°d
TR B A (4.77+0.80) x10°a (5.67+0.57)%10%b (6.83+0.81)x10%c (2.97+0.83)x10°¢ (4.73+£0.71)x10°¢
B <1.00x10% (6.30+0.46) x10%¢ (1.88£0.16) x10%¢ (6.00+0.62) x10*d (2.17£0.14) x10%*c
C <1.00x10? (5.63+0.67) x10%¢ (3.80+0.46) x10%¢ (8.03+0.42) x10°d (5.63£0.65) x10%*c
D (3.25+0.41)x10°b (6.17+0.60) x10%b (5.27+0.50)x10°a (1.75£0.14) x10°b (3.63+0.40) x10°h
E (5.4220.50)x10%a  (2.24+0.12)x10*a  (3.23+0.81)x10°b  (7.77+1.03)x10%a (5.30£0.56) x10%a
e A <1.00x10% <1.00x102 (6.17£0.96) x10%b (4.33+0.76) x10°¢ (5.57+0.55) x10*b
B <1.00x10? <1.00x102 <1.00x10% <1.00x102 (2.97+0.64) x10%¢
C <1.00x10? <1.00x102 <1.00x10? <1.00x 102 (3.57+0.51)x10%¢
D <1.00x10% <1.00x102 (1.27£0.09) x10°b (3.63+1.29) x10*b (6.23+0.31) x10*b
E <1.00x10% <1.00x102 (5.70£0.60) x10°a (8.70+0.75) x10%a (1.72+0.08) x10%a

AB.C.D.E W31 E, [F—FLY ESVEHR G ARG TR R 6 — A S 2 G I 1] T AN [ b B o] Gl R b i A W okt 22 53 . 3% (P<0.05) .
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