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Tl B AR BRZE 0 1)K PR S5 A B8 32 T2 SR R P AN AR T B, SR A KT = P88 I T ) S AR 7 Y0 O S (1 3 0 T 3 i 1
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FREE RIS R) (PRI S LA REE) et
RALBRIREE, BRI pH (. TR, REMLYEA 5.
Li 2000 307 o) 20 IR 1 il 7L TR 1 A0 2T 4 R BB 2 v oK
FEFF I, IRt 4 4 R LR . Zhang 2N
TN IR FUAT T 5 41 48 93 i B e 28U R OK 77 I R T
HERE, IREORSRAFLERRfRIR R . SR, BT EICA RS
(YA I 2T 4 4 it B AR T D AN B —, Bl i e i
e L IR PR R 2B Ak AL B A AR RS, S Ao 4T 4k 4
TR RN AR B A A PRI 2 B e i e it
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fif, DG v AR A AR B RURAEH
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REER (FHERM. FARERMANEARS , &2
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CGMCC R & % P& pH fH LA S 18 BRVEVE SR A A rh
MRS B, Rl HEaMm ks e,
AL, A B AR R B R T e R AR
YisEtbER . H, MEBRCERSHE SRS E
IFRE LR CIn R4 % pH (H%5) « MR LR CHALER)
AR, ek, ASORE AR 98 1S WA N — R AR
AEPIE IR T R I R, A EANE L
ARRE Y 53 R B AR P 25 7 TR FC s InAS
[ 751 B 9B 5 VR T I o B M AE W P ARk RE TR B, I 4
B A B TR B R T T R E LR, O ER
R R RE TR AR FH 2550 S

1 #R57%

1.1 #R5&E
L1.1 X¥HH

SRR SR R TPRHSE I AR B 7T R R
SR, UIREE 2~3 om & H; PZRR B W E B I
RAESHOVERAT, AHRA. WG &H. #mg
590 B W E AR R IR 1 iR

F1 HHESRNESRENLIER
Table 1 Physicochemical indicators of whole-plant sweet
sorghum and rumen fluid

i H B bR HlH
Items Physicochemical indicators Values
FW5E/(gkg FW) 303.2440.51
AT HERR KL &1/ (ke DM) 191.75+0.62
LIRS HEE/(gkg DM) 41.48+0.36
Ssrgﬁﬁ; SRR A4 (g ke DM) 733.140.74
FRIE B 4T 4/ (kg DM) 451.53+0.57
PR EVEIR AR 2/ (2kg ' DM) 437.35+0.74
pH & 6.42+0.00
BAR/(gL) 3.13£0.27
FL/(gL 0.26+0.08
1 ZE/(gL™ 5.86+0.41
Rumen (L") 0.11=0.00
fluid TE/(gL™) 1.88+0.89
LI EWEE J1/(ULT) 2827.15+15.73
ARBWEBEE J1/(ULT) 79.51+6.19
A B /1/(UL 2314021

VE: FW, fffis; DM, TYIF. 214K I LLEAEREE (FPU)ERR.
TH.

Note: FW, fresh weight; DM, dry matter. Cellulase activity was expressed based
on the filter paper cellulase activity unit (FPU). The same below.

1.1.2 MR HEE
F800 4= H BN -4/ BT A, 1L 7RI RERL = 88 R

AH]; K9840 P HENILIRE B 1L ARIEFRER FA AR
AFE]; Agilent 1260 = ARAH R, ZIECRHEA A .
L2 BRI S

HERIFR R 30 4 1.5 kg VIRRAOE R, 2 Bk AL)S
(A ZE 98 B R 10 34 5 A1 7 mL/100 g SR & 155)
WP AR, REIR SR NIRRT %, 4 MRET
HIHA R 644 Rl R3. R5 A R7. ZEREL (CK)
PSRRI, BRI 3 P47, BT (20£2) C
PRI R 60 d, H43 7T 30 F1 60 d B 3EAT o &7
BT, R SR IR R £ 7152 SCRR[13 133k T -

0

—_

1.3 BWREDH

T4 (Dry Matter, DM) %€ K H 105 CHETH
HEyk; KM KIEEY) (Water Soluble Carbohydrates,
WSCOMIERH 3, 5- S /KR LE (23255 #H8 ( (Crude
Protein, CP) & K H Il K& &i%; A% (Ammonia
Nitrogen, AN) RH M -IRARRIA /66 ek
P44 (Neutral Detergent Fiber, NDF) . MRVEVRIG 4 4E
(Acid Detergent Fiber, ADF) FIERMHIREATE (Acid
Detergent Lignin, ADL) Wl %€ R FH 4> H B £ 4E o0 #r Al £F
4% (Cellulose, CL) . ¥4fF4E%& (Hemicellulose, HC)
L7244 & (Holocellulose, HoC) & it 522 SCHR[13]
THid k% (Dry Matter Loss, LDM) 5 Az0H
WAFH TR < J5UE DM%—
[Wﬁﬁ@ﬁ%xﬁﬁ%iDM%
A7 H 0 < JFR DM %
A DM NP & &, gkg FWe

HIREHK pH EMERMH UB-7 BRETH: FLERH
(Lactic Acid, LA) . MR (Acetic Acid, AA) . IR
(Propionic Acid, PPA) . TP (Butyric Acid, BA) &
A WLER 53 H I 22 K F = RGHAH 1592 (High Performance
Liquid Chromatography, HPLC) , WXt 5 % Li &
SCHRHRIE
1.4 BFEPABSENREVERIESHT

ZIRSCHIR(13] 7 173, 8 FAGR SR G A v
[f15 DNA, #8547 16S rRNA JE[H ) PCR #71, $ 1
X1~ 16SIRNA (V3+V4) [X, § 8= ¥& 4tk & &M
B e TR SO, Zitdb s B B AR A IR
2\ ] Ilumina HiSeq 2500 M7 . /745 5 5 NCBI & [ £
HEAT EEXE, HZ B 97% AH AL 7K1 Rl 43 #2443 2K oo
(OTU) , XA QIIME #{4it% Shannon F1 Chaol $5%{
% Alpha ZHEPEFREL, EEUHX FEE ST 0.1%M 400 2K
FEEAT T JEACTFRHEH .
1.5 BeRRELIRIE

HERRFREN 0.5 g it iy 3R JEURBF IR T 50 mL 250
&, LL1:20 (g/mL) BHE EEID AT R BR 22 (pH {H 4.8,
0.05mol/L) , FHMRIRISINE4EZ b (1000 U/g)  H4F
4em WG (500 Ulg) « p-HiIbETH R (1 U/g , BHET
150 r/min 251 MEIR (50£0.5) CHRHEHE 72 h. [HE
12 h BUFE, SRH 3, 5-ZAEEKMIR (DNS) VEE L 5
FEREE . BEAMEM 3 UCFAT, XTI FH SRR 28 1K AR
Bl EFERES RN AR

09xcxv

LDM = j><100% (D

RSY = x1000 2

m

A RSY WML FEHES R, mg/g DM; ¢ NBFMRRHIER
R, g/mL; v NBEHRERARL, mLs m NEERRIRYI
®, g 0.9 NIE R
1.6 HiEaoin

B #ds 39 £ A 2RI, 4 Excel 2007 4K
R R UGB )5 K A SPSS 20.0 1 Origin 9.0 # 4 3HT
Gt oy T HHIE BIER o RS () 4 2 28 5 0 a3k AT 5L R 35 A
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— R MR M, P<0.05 [REHIEEREZE, P>0.05
REHIEZRAEE

2 HZRES

2.1 AmEBRMENEEEZFYEAS I
L.1.1 FTHhhbs4E

M1 aa, SERAEE, 5 AERKH (CK.
R1. R3. RS M R7 41 T4 & &35 bE 7 I [A) e K
IR R o B 4 o i S BRI (P<0.05) , HAFTEW
S RN . Borreani 2SR IS T 405 A
HE, VLSRRI, RS R . A
PRI A = R TN A R R 3 R R AE
T, 7, EIE R EES R T DR A IR T N
TR P B B Bl 2 5 00 A A s B R 7 LT FE R R A
Wi R OAREERYRERNREEY, JF77 4 Co, filiE
REREWRY . 75— J510, 08 b R A 5 ke st
B A R M EE FRYITRE 2w B 4
e FRTR  VER o) AR A S5 R RE B S LB R TR, A
AT P el (B AR MR, 4 DRI
THIFRAR R FIMET CK 4L (R 2) o WL, @I B W
BEAT 5L T A B T S8 A o> T R Bk, B
Je 15 VRO S0 0 o 452 2 R 8RB B R

i 1) Time/d
350 20 B30 60
300 Aa Aa Aa Aa Aa

250t
200r
150
100

%4t Dry matter content/(g-kg™)

A
&

50t

U

F4)

0

CK

1 R3 RS R7

4b ¥ Treatments

E: CK, HIEXHA CRIEERD 5 R1. R3. RS A1 RT 25 FJEH
WRIIE (1% 3% 5% 7%, mL/100 g JFRD HFEAEA . RENG
FREFR AN R AR BE AL AE AN RN 1) 22 57 8.3 (P<0.05)s AN KNS FBERIR Al —
N ) AN TR 1 WS IR AL BE 22 57 B3 (P<0.05), R 1A,

Note: CK, control group without rumen fluid; R1. R3. RS and R7, silages group
with different dosages of rumen fluid of 1, 3, 5 and 7 mL-(100 g)"' raw materials,
respectively. The lowercase letters show significant difference of ensiling time in
the same treatment, while the capital letters show significant difference among
rumen fluid dosages for the same time (P<0.05). The same below.

B 1 A R R B e R T AR A E
Fig.1 Effects of different dosage of rumen fluid on Dry Matter
(DM) content during ensiling
F2 EBRRMENTYRIGEEMFN
Table 2 Effects of rumen fluid addition on the dry matter loss rate

%
S
R TE] CK RI R3 RS R7
Fermentation time/d
30 3.07 2.18 1.81 2.46 2.28
60 3.41 3.33 2.76 2.63 2.57
2.1.2 KM KEHSE

w2 fros, 5EEHETEER (192 g/kg DMD AL,
HEAN I T A 1) 75 I i v S PR K 1 B K A & ) (Water
Soluble Carbohydrates, WSC) & & ¥ & T, HP#

I R] SE KT R0 R B (P<0.05) o X FE
RN TE R B FE T, WSC 1NV B B SR AR
BRI LR A S R R AE LR . LR
KRBt B —J50m, R B 30 f1 60 d I,
AN WSC FEYWREEMRT CK4, HE
I B RS T R TR G T S 2 PR AR (R 60 d I R7 4,

P<0.05) o IX2 K AU IR B WS 250 N LS I AR
P EC SR B R . R E BRSO £
Y 03 fi TR T T 0 R A R AR R U AR
LR B WA INE A TR EFIER, #ERF TS
FIVERY « 21 4k 3 % K TR KA & 90 X4 408 B e
VIR B FLRE RS FAE T, B AR R — e eI
B, T RE A B AT Eh & TR AN, B, FI
RIS R) B SE K DL K T80 B V0V 0 X 14 o 25 . 2 PR A
T A RRE R I KRR KL S .

I} 1) Time/d

0 B30 60
Aa Aa Aa

)
=3
S
T
>
o

—

[=)

=
T

@®
=
T

IS
o
T

AR KA S
Water soluble carbo hydrates/(g-kg™")
=}
=]

(=]

RN RN W)
R1 R3 RS
AL EE Treatments

B2 Feidsd REBERMEt
T MK e 8 F R
Fig.2 Effect of different dosage of rumen fluid on Water-Soluble
Carbohydrates (WSC) content during ensiling

2.1.3 HMEaLSEMAMTHAS

HEE (CP) 2PN i B 25 1 248 45,
B E AR FEE THEYE AR A ERT
KHLEER SRR e M. 2 3 ars, B R7 414,
CK. R1. R3 1 RS ZH 1 A 1 F 5 3 Bl B A () 24 1T
BERL (P<0.05) o FI, HFmAEARRPAER
SR RRINES . VEUEAD R B T R SR B AR AT AL
i R B RAE R, (EEEAN T I3 (8] B8 (1 & s PR T
FIE G 25 PR, HAAERERNY .
Tk K N T 7 7 D A T AR v R I AN I B S AR T
HERAT -

A4 40 53 B R % B i e A2 s e e SR
VIR TR AL B E RN R . R 3 s, 55
BHALE, 5 MRISA MR TR IR A4 (ADF) ek
4t (NDF) RIS A %= (ADL) S EHEET
R, H=3F5 s b lE ok P () 2E K 1M 2 25 B (B
W) o 3X 3 P FLFER R T A R £ 4B B BT
Fahitsy, ZeidKmr A BT E IS A Y R S
Wi 2 AP AR A L S5 i3k, b 3 BT e = A4
YR BB BRI ol T R P B A 4T 4 A
A Y 2 A R B P R BRI IO R S A 4
R S WG RT eff, A =S B KR ] 2
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A R B R I &<3% ) B, (H98 B s
Fit, RS B BER KRR ANAS . Baba &P K
PLIE B A F R0 B & A R TR AT 4E R 10
R, 5 —J71, BEEIR B INE RN, w5 iE
ADF. ADL fll NDF &R A 42 5y () & 2 B2 %
i, MBS ER ADF. ADL #1 NDF A B T4 &M

TR, FHie R 60 d B, R3 Fl RS 4HH)4aFdt %
SEMEZFEET CK A (P<0.05) , UiEEKNT. &
TonAsE e 7R R I R A T T R AT B T R AE R
HIREEM R A 4% .

M2, HIE RS R E RS N D S HAE
YHEA. RRAHE Y EWRLE T,

*3 FEIBEPARFMEBEERGEEBMARALEB D HIHANEI
Table 3 Dynamic effects of different rumen fluid dosage on the content of crude protein and lignocellulosic constituents during ensiling
gkg DM
g I i) HE G R Hei A 4 PRSI BRIESR AR U oY LRETHER
Treatments Time/d  Crude Protein (CP) AC.I d Detergent Neu‘tral Detergent A.C 1d‘detergent Cellulose (CL) Hemicellulose (HC) Holocellulose
Fiber (ADF) Fiber (NDF) lignin (ADL) (HoC)

CK 30 49.93+0.23Aa 423.66+6.88Aa 696.86+3.81Aa 240.16+8.81Aa  183.53+5.05ABa  273.23+8.85Aa 456.73+8.55Aa
60 42.30+0.78 Ab 352.60+1.35Ab 511.80+1.05Ab 181.36+£5.41Ab 158.76+0.40Db 195.73£7.67Ab 317.93+£8.15Cb

RI 30 50.35+£0.83Aa 364.33+4.72Ba 579.93+8.35Ba 187.53+£1.32Ba 189.00+4.09Aa 215.60+4.39Ba 392.40+7.11Ba
60 43.43+0.98Ab 323.83+6.71Bb 519.60+9.20Ab 169.73+£2.81Bb 165.96+6.67Ab 191.76+4.30Ab 361.70+5.50Ab

R3 30 46.80+1.01Ba 327.80+2.23Ca 545.50+6.06Ca 138.80+4.73Db 176.76+3.46Ba 217.70+£5.82Ba 406.70+£9.91Ba
60 38.33+0.40Bb 319.93+£5.87Bb 511.73+£6.15Ab 162.66+2.99Ca 157.30+£3.14DEb  176.30+6.64Bb  349.06+3.66ABb

R5 30 44.83+0.80Ba 325.50+6.92Ca 467.10+8.45Da 162.20+1.34Ca 163.30+£5.70Cb  141.60+11.01Db ~ 304.91+9.17Cb
60 36.73+£1.06Cb 297.56+6.60Cb 463.26+1.36Ba 105.93+4.93Db 161.63+3.40Cb 165.70£1.32Ca 357.33£10.54Aa

R7 30 35.26+2.09Ca 292.36+1.51Da 449.86+2.20Da 129.96+1.12Da 162.40+4.09Ca 157.53£7.12Ca 319.90+£10.76Cb
60 37.83+0.83BCa 273.03£3.46Db 449.304+3.46Ba 107.86£0.95Db  165.16+2.99ABa  159.1349.07Da 341.46+3.66Ba

hﬁ{ﬁ%. . 0.083 0.099 0.030 0.192 0.145 0.201 0.257
Standard deviation
Hrfl]ﬂ Tlme sk sk skoksk skoksk sk sk skoksk skoksk sk
%}E Treatment ek sk ek ek ks ek sekok
I iE] < Kb HE o

kokk

skesksk

Time x Treatment

T *P<0.05, BMANLE; **P<0.01, WML, *+P<0.001, FWHKEZE. TFH.
Note: *P<0.05, significant effects; **P<0.01, very significant effects; and ***P<0.001, extremely significant effects. The same below.

2.2 BFrHHEABEEROSNSTH

pH AE [ TH T B B ) 75 00 3R A5 5 o o I 1)
Kk, WNFE 4 fian, KEE30dR, CK 4K pH{E N
£ 4.52, WIGE R WOR R IG ARG T4 A E R
AEFA I pH AE U R BB H KT 4.0, CHEHE
R7 41/ pH {0 3.55, 4T B F-yaE>l, HFik

P pH E 1 B 0 205 BT 5 2R 9 B A T 7 2 1 L R
M REAVLIR R, KPR pH H T A DTk
FEXT s, RN FLER R B R 2 (pKa=3.86) KT 4%
(pKa=4.77) . 5 —7J5l, #%RKAM pH HBHEEFH
e R 1] 0 S K T R 2 R B3, Xing &P
HF AR IE

R4 FRIBERLRINE B R BN LB R RS

Table 4 Dynamic effects of rumen fluid addition on the quality of silage fermentation under different treatments

5 i1 pH ft bl R Wl =2
Treatments Time/d pH values Lactic émd Acetic {lkmd Proplomc_ 1Acld Ammonia Nlltrogen
LA/(g’kg” DM) AA/(gkg” DM) PPA/(g'kg” DM) AN/(g’kg” TN)
CK 30 4.52+0.02Aa 2.32+0.02Db 3.55+0.22Da 0.22+0.01B 59.96+0.23Aa
60 4.58+0.02Aa 3.26+0.01Da 3.32+0.19Ea 0.30+0.0CB 51.00+1.25Ab
RI 30 4.03+0.01Ba 1.46+0.04Eb 7.46+0.08Cb 0.36+£0.01A 31.16+1.10Da
60 3.74+0.01Bb 5.194+0.04Ca 13.95+0.31Da A A H 27.90+0.26Db
R3 30 3.72+0.01Ca 4.90+0.01Cb 7.06+0.01Cb AAG 35.10+1.99Cb
60 3.57+0.01Db 10.284+0.50Aa 26.44+1.53Ba 1.98+0.07B 43.03+1.25Ba
RS 30 3.74+0.01Ca 7.15+0.69Bb 9.75+0.28Bb AAG 43.30+1.04Ba
60 3.60+0.01Cb 9.12+0.23Ba 29.08+0.53Aa 1.90+0.03A 32.60+0.10Cb
R7 30 3.55+0.01Da 9.35+0.25Aa 11.33+0.36Ab A A H 26.83+1.28Ea
60 3.53+0.01Ea 9.42+0.39Ba 19.01+0.84Ca 0.23+0.02B 20.68+0.11Eb
brEZE
Standard deviation 0.002 0.059 0.096 ) 0.005
i 1E Time sk sk sk _ skokesk
4bFE Treatment ox o HE - R
) < AbER *okk

Time x Treatment

FLER AN LR AT W B R rh A A W v e ™ A A
LAHER, —F S EDIBER EE KR E RN, X5 pH
ARG — 2. R, 4 MG RANAR. &
RE R R ST CK 41, HIYIRR B s n & i mim
RN, FOKEE 60 d B, LML E =&

9.42 g/lkg DM (R7) Al 29.08 g/kg DM (R5) , iXZEPN
KA ER TS HEESNME. BE. RS
VIV 2, BB S50 AR A T 41 4 21 7 RO A IRl LAk ]
RWERE, NI AN JFRLAS 5 B & R R R — A 2 LR
ERER B, A 2 AR RS R N 3 2
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HR T B A ST &Mz SRR T A R AT 1R 4
FECIRERE deAl, ARSI H AR R, T
FRAAE Y, 1l BRI 0 R 4f o

RAATERIVMNEAR M EERER, Q88 E
0 e U B B L R B, AR I — AN 50 g/kg
TN, 3 4 aran, FIOREEWE, 4 MR EEA
FIE BUE AR T 50 g/kg TN, HIYEFELT CK 41, X
R TRAC pH EERMEH IR =S &N RS
HEYI

SARTT S, W0 B RE 3 BRI T I = R
pH EMRAA & &, WMMARMN LR EE, dhmitmk
P i i
2.3 FGREFHMERESHEED
2.3.1 Alpha % ##M454%

Alpha ZFEHERIAYIFh Z ¥4, Chaol #1 ACE 5%
ST R RV ) R M 2K B FF FE ;s Shannon
Simpson FEHUR L T 4 HEBEE ZAFERY. Ik S R, 4
MNIINFIAEFEZ K Chaol ACE 1 Shannon FE#130H &
T IRERT CK 4, Simpson $8EUE FAC T 5ok, 3B
TNYET B8 VRS T A R SRR R P A 0 v S R A B
WHEE B2 Ak, BEETEN R RER, 4 NN
FIALEEZH ) Shannon F5 00 25 F£1IK, Simpson $544 i 3 11
hn, U B TR A TR 22 R VR R T I TR T R R, R
R T I A R LR B R TV A A R AR R R R B B
HIE 60 d N IFLRRE B EEN T 45%~81% 5, HE]
WE TIX—Rle WL, WS B WA Bh T oRAL T R B A
AR B TE o A 2 R

F5 AREBEHAMERAE Alpha % #E14%
Table 5 Alpha diversity at different rumen fluid levels

W BHA Chaol #% ACE f5%{ Shannon fg% Simpson fH%L

Treatments Time/d Chaol index ACE index Shannon index Slir;g)es;n

AT

Sweet 55.42 64.13 0.56 0.79
sorghum
EAER

Rumen fluid 256.25 302.75 4.17 0.04

CK 30 74.56 89.62 1.94 0.20

60 62.63 65.76 225 0.14

RI 30 146.55 146.12 2.54 0.12
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Effects of rumen fluid addition on the ensiling quality of
whole-plant sweet sorghum

Ren Haiwei'*3, Lu Nana®, Lu Lirong®, Sun Wenli*, Wang Zhiye?, Li Jinping***, Li Zhizhong'*

(1. School of Life Science and Engineering/ Western Energy and Environment Research Center, Lanzhou University of Technology, Lanzhou
730050, China; 2. Institute of Biology, Gansu Academy of Sciences, Lanzhou 730000, China; 3. Gansu Key Laboratory of Biomass and
Solar Energy Complementary Energy Supply System, Lanzhou 730050, China; 4. Northwest Low-Carbon Town Support Technology
Collaborative Innovation Center, Lanzhou 730050, China)

Abstract: Sweet sorghum is a variety of promising energy crops with high sugar content, rapid growth rate, and strong
resistance to saline-alkaline soils. Appropriate storage is highly required to utilize this feedstock for continuous bioenergy
production, particularly harvested in a seasonal manner in China. In this study, the addition of rumen fluid was introduced to
sweet sorghum for better ensiling quality during long-term (30 to 60 days) storage. A systematic investigation was made on the
ensiling profile, including the organic components, fermentation quality, and enzymatic hydrolysis of sweet sorghum silage.
Furthermore, an experimental analysis was performed on the dynamic process of microbial community during ensiling. The
sweet sorghum was ensiled at 5 different dosages of rumen fluid: CK, silage without the addition of additive; R1, silage with
rumen fluid at 1 mL/100 g, R3 at 3 mL/100 g, RS, 5 mL/100 g, R7 at 7 mL/100 g substrate. The results showed that the
contents of dry matter (DM), water-soluble carbohydrates (WSC), crude protein (CP), and ammonia nitrogen (AN) decreased
significantly, as both ensiling time and dosage increased in four treatments with the addition of rumen fluid, compared with the
CK silages without rumen fluid. The increased rumen fluid and prolonged ensiling contributed to reducing the content of acid
detergent fiber (ADF), neutral detergent fiber (NDF), cellulose, and hemicellulose, while elevating the abundance of beneficial
Lactobacillus in silages. Lignin in silages at ensiled for 60 days was effectively removed when the maximum dosage of rumen
fluid was up to 7 g/100 g. There was a significant decrease in the contents of lactic acid and acetic acid, as well as the pH
values in five treatments (CK, R1, R3, RS, R7), with the extension of the ensiling period (P<0.05). The contents of lactic acid
and acetic acid in R7 and R5 were higher than those of treatments after 60 days, which were 9.42 g/kg (R7) and 29.08 g/kg
(RS), respectively. The dominant phylum in CK silages was still Proteobacteria after ensiling, where the relative abundance
was up to 96.1% and 81.2% after 30 and 60 days, respectively. However, the bacterial communities changed significantly, due
to the fact the bioaugmentation of rumen fluid resulted in the coexistence of Proteobacteria and Firmicutes in bioaugmented
silages. After bioaugmented ensiling for 30 days, Lactobacillus and Acetobacter became enriched in the range of 18.2-46.2%
and 3.61-18.0%, respectively, as the dosage of rumen fluid increased. After 60 days of ensiling, the relative abundance of
Lactobacillus increased from 45.2 (R1) to 81.1% (R7) with the increase of rumen fluid dosage. The addition of rumen fluid
also enhanced the reducing sugar yield during enzymatic saccharification for 72 h. Specifically, the yields of reducing sugars
in all treatments at 30 days significantly increased by 26% (CK), 30% (R1), 34% (R3), 40% (RS5), and 44% (R7), respectively,
compared with the raw sweet sorghum. The bioaugmented ensiling improved substantially the yield of reducing sugars,
compared with the CK silages, indicating a positive correlation to the dosage of rumen fluid. It was also found that the 72 h
reducing sugars yields of all silages at 60 days were significantly higher than those at 30 days. The R7 silage achieved the
highest reducing sugars yield of 795.4 mg/g after 60 days of silage, indicating a linear correlation to the high biodegradation
potential. The addition of rumen fluid can effectively improve the ensiling quality and biodegradability of ensiled sweet
sorghum, thereby serving as biological pretreatment via bioaugmentation. This finding can provide the promising ethanol
utilization of sweet sorghum.

Keywords: sweet sorghum; ensiling quality; rumen fluid; microbial community; enzymatic saccharification



