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HE60d, £REAM.1)FE30de, SAMHT I ARER, F 6 AUREITFSTHSH T
A28 (P<0.05) ;3B An % 1 2009 pH 2% & TH LA (P<0.05), LR 42 T EK T b
B (P<0.05) ;M EHMSUATH R B3 m, F 1~6 WL 4 TR &, pH & ¥ KK, %
%1 SN A B4 kA A T B AT BB 46 M AR et Al 2 A R B AR T A &40 (P<0.05)
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1 #REFE
1.1 RIEA
WIFE 38 FH A R it b DA 23 52 101, FiAE T 180

eA TR KR, MAERKERSZ 1.5 m A
A, N TR B By B s8R S K&
76.4% , KR 2Bl J5 & KB 65.3%
1.2 Wit 554 E

R 7 N, BHSA 8N EREMA, X
ZH AR I RIS T 5 1~ 6 410 isR A, 77
S S 47 EBC P A I v 30 S A ) 2 ) AL ) LA
B (0.1.00x10° 5.00x10° . 2.50%x10° . 1.25%10" FlI
6.25x10° CFU/g) Ja H I, S PRI R LR 1,

Fie B B B T, X IR AR 1 41 B I S Y
SORT A IR R 22 5 BT R4S 2~ 06
ZH R LTI R 22 i 0 T i ) R o AR 40 S i R
WA P FLAF R (15 1R 28R 2x10" CFU/g) |, F#)
B 5 B R 2 R B PR IR 50 )5 o %< 8 4%, R AN
1 kg, JZREE hES REH  BEERT ARFE
60 d,
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Table 1 Test design and group

T H X R 14 H24 %34 a4l %5541 556 41
Item CK group Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
- G AL R B et e B A B A i e K R
Qb EE T K%&ﬁu*ﬁ%’ if+1.00x n|~_+5.00x H+2.50% n|~_+1.25>< n|~_+6.25><
Treatment Fa ARy it PP 10° CFU/g 10° CFU/g 10° CFU/g 10" CFU/g 10" CFU/g
WY E HEYIHE IR EYIHE T FLA

1.3 HRXE&E

T 30,60 K45 557 4 I
45 BEHLICREZY 100 g, i 6 158 A 5 44 BE 18 [
Aelv Pp4s (DLG) ') {5 I8 o et 88 B T 2 A o
(3 O ST S T T 6T R IR B I A SO0 B
S, WEBFREL 10 g FF AR A 90 mL 2518
JKHZUB ALY 1.5 min, JEWH T E pH A HL
MR i, 9 R U 20 ik BOE I AR RHRE 65 C 4k
T, Wi iE AT B S AT
1.4 IEHRNEF*E

KAy KR T KL 7 LK 3 A AL S
S SR TE B0y I A 5 PP Tk I AT 4 R
PRV LT 4E 2 B3 IR Van Soest 251 97 BRI AE
F PHS-3D #! pH 1ll%E pH, A HLIR & & 2 FI
SEICP G EEINGE . 2 I Rohweder 2512 (4 7 w1t
BT Y B b =k B & (DMI) | A AL T ¥
(DDM) XA MR AN H (RFV)

1.5 HIENESSW

R BR8] Excel 2016 #F 17 15 AL 38, fd 7
SPSS 18.0 3 #4175 2 Jy 22434, 3R H Dun-
can [CHEPEAT L & AL, 45 0 LISE (8 +hp i 22 6
R, P<0.05 HESEE,

2 GBREHW
2.1 AREPIAFEFMEFAMHSITERE
YA

H 2% 2 A0, 45 AR 75 7 30 d JE A 1R
SR ) TR A W, 25 I 5 R DR R S B o b 2R A, B
SR F 30 d B A 1 AR ERE I AR,
956 M T4 3 T A& 41 (P<0.05) ;
FHI 60 d i, 55 1 4L B T8RRI 26 6 41K
BV T B, HoAh 4 41 1 BB 4y 3 i b
T, AR E T 22 F AR E (P>0.05)
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Table 2 Sensory quality of Broussonetia papyrifera leaves after silage
i H Xt B2 Bl 2 553 Had 555 64l P1{H
Items CK group Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 P-value
FHIF7 30 d Silage 30 d
BE I WERE, R Ea, R EmeO R w6, R w6, R w6, R We6,m
Sensory TR, ZEM FRDRZEM O ROR AN FROR, AN AROR RN ARLR RN ARk 2R
evaluation 2 AT LK AT SEHE AT LK AT LK AT M R 4F LK AT
N 15.50 14.83 15.50 15.92 15.83 16.83 18.92
lzlzﬁ SCOre be c be obe be b a 0037
+2.18 +1.04 +0.87 +1.23 +0.29 +2.25 +0.88
FHIF7 60 d Silage 60 d
J:!Z/—‘—'“/ Q Ly E%@’@ﬁ Q L é L é L Q L é L
BT BER TR T WERE LR WARE, R MO, R M&RO, R M&ZRO,R
Sensory vk, gnkgs T L TR AN R R EOE ENE ke w20k
evaluation R4 e OOEREE SHRLE SHRLE SR SR
L4 LA
16.58 16.33 17.00 16.50 16.33 17.33 17.67
WA .642
Wt Score +1.42 +1.61 +1.76 +0.87 £0.76 +£0.58 058  °

[T R R AR AN Rl 7R s 22 5 . 3% (P<0.05) , FRF,

In the same row, values with different letter superscripts mean significant difference ( P<0.05). The same as below.

22 AREWIAEFIMEX AR FEF pH
MENRSENZMD

H e 3 a0, I 30 d iF X RERAL FNEE 1 41
pH 2w T HALA 2H ( P<0.05) , B &5 A5 W SLAF 14
I IN 55 1~ 6 4109 pH ZF WK, 25 6 41
pH B EE T HAL A& 2H (P<0.05) . XF B FN4R 1

R3 HRMHET304dE pHNENEBEE

A FLRR R T A A 4 (P<0.05) s Bl
TP FAT G I3, 56 1~6 AR FLIR & 8
Wik, A 6 L FLER S T Hh A 4L (P<
0.05) , XF R TR & i H I T HAb 45 4l (P<
0.05) . 5 3 Fl4 HAYNIR & i i & & T H A& 41
(P<0.05), BR& 1 AANHRSHABREH TR,

Table 3 pH and organic acid content on 30 days of Broussonetia papyrifera leaves silage

gE|
Items

Xf 2l
CK group

o
Group 2

1l
Group 1

%3
Group 3

$adl
Group 4

55 41
Group 5

P1E

P-value

%64
Group 6

pH 5.36+0.05"
FLR

Lactic acid/
(mg/g)

LR

Acetic acid/
(mg/g)

(] 7

Propionic acid/
(mg/g)

TH

Butyric acid/
(mg/g)

5.63x0.08" 5.67+0.25"

7.47+1.70°  7.14+1.33° 10.43%2.03°

2.02+0.17°  4.18+0.11" 3.48+0.40"

0.04+0.01"  0.02+0.01¢  0.02+0.01°

ND 0.05+0.00 ND

5.34+0.06°

11.16+0.89°

4.33+0.23"

0.09+0.01*

ND

5.31+0.08"  5.02+0.06° 4.65+0.10° 0.043

11.09+0.56" 11.27+2.28" 14.55+1.09* <0.01

4.37+0.48"  3.12+0.42° 3.12+0.55"  0.030

0.10£0.01*  0.06+0.01"  0.03+0.01° <0.01

ND ND ND

ND £ K5 Not detected,,
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4 n] 50, I 60 d i BEE AL FLAT I
IRy BT MR F IS pH R H FRE, 556
4 pH M 4.51, W EH KT HAMA 4 (P<0.05) ;
A A FLAT A (56 5 F1 6 )tk b S
) pH B AT AR AL (X AL FIEE 1 41) (P<
0.05) ;%5 4 5.6 AWM FLIR & & 03w T H a4l
(P<0.05) X HEH A 1 AR &7 B &5 T
H A4S (P<0.05) s X BRI TR & 2 . Z KT

HAAH(P<0.05) ;5 1 HTRERBES T H
4541 ( P<0.05) , FLIE & R 9 AT 3 s in i 9 -
T AR RIS TR & sl PR, 530 d
FEE, #5400 pH T REASIT S BRES 1 4140, £ 41
Rt I A v 2 R S A TR I, N R L TR
PRGNS W s A o 2L T AE
L b A O e P R

x4 HRHFT60d/S pH MEHNBRESE

Table 4 pH and organic acid content on 60 days of Broussonetia papyrifera leaves silage

WiH Xf HRZH
Items CK group

$24
Group 2

14
Group 1

H3d
Group 3

554l
Group 5

%ol PAg
Group 6 P-value

$adl
Group 4

pH 5.57+0.24" 5.32+0.13%
7R

Lactic acid/
(mg/g)

Y

Acetic acid/
(mg/g)

R

Propionic acid/
(mg/g)

TR

Butyric acid/
(mg/g)

5.61+0.26"

8.19+0.27¢

2.47+0.55° 3.84+0.21° 3.93+0.84°

0.15+0.03"  0.09+0.03°

0.08+0.00°  0.19+0.04" 0.10+0.02"

5.33+0.18® 5.27+0.09™

3.98+0.41°

0.10+0.02" 0.10+0.00® 0.14+0.03"

0.08+0.02°

5.03+0.11"  4.51+0.02°  0.042

6.19+0.72% 10.02£2.17° 10.33+1.12° 13.82+2.01° 13.42+2.91* 13.28+2.27* <0.01

4.61£1.22°  4.54£0.52°  4.09+0.67"  0.035

0.10+0.01® 0.08+0.04"  0.039

0.02+0.01° <0.01

0.07+0.03"  0.07+0.01°

23 AREHIAFEFIMETHAHRHELFEF
YA

Hi 2% 5 A% 6 nl 1, X R L A A it S b
P B o I T At 45 201 vl 0 Ak 2F A R 1
VLR 2 o WA 57, WS A 0 ZL AT B 4 7 o i
VLT Y TR DEVR LT 4 & i AR A I T [ {H X b 22
SRR FE K- (P>0.05) o BSIA Y FLAT B 20
FAR I KL B P R B AR L HR X —

Py R ik ) L EKE (P>0.05) , FIE 30 d if, X
FRCZEL 1) A RS T A X ] R A (i S KT 5 A
(P<0.05) |45 1~ 6 ¢L[A] A A e 150 R A4 i 22 5 K
E(P>0.05) ;H 7 60 d B}, 5 4.5 .6 ZLFH I AH
Xof e A S 3 i T X R A RN 2E 1 41 (P<0.05)
S 30 d ML, F707 60 d 45 ZEH ) I A X 4
WA (B B R R

®S5 MBI 30dEEFRESSEREARNE( THRERM)

Table 5 Contents of nutrients and feeding value on 30 days of Broussonetia papyrifera leaves silage (DM basis)

i H X HR2H H14 Ho2d 34 Al 5 %o P1ig
Items CK group Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 P-value
BRI & Contents of nutrients/ %
20.55 21.21 20.82 21.38 21.73 21.38 21.82
; P .
HEE R C +2.09 +0.61 +3.21 +0.92 +1.26 +0.39 +1.01 0.791
15.99 13.98 13.82 14.34 14.77 14.63 14.69
HLK 53 Ash .
LIRS As +0.51 +0.15 +0.33 +0.46 +0.14 +0.30 +0.88 0-803
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8RS
i H X} HE 2H 5140 %2 A %534 $ad %54 %6 4 P18
Items CK group Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 P-value
84.01 86.02 86.18 85.66 85.23 85.37 85.31
M 80z
GLAZAY +0.51 £0.15 +0.33 +0.46 +0.14 +0.30 +0.88 0-803
R BRI AT 4 31.67 31.58 30.14 30.99 30.90 30.15 30.73 0.846
NDF +1.36 £1.06 +1.77 +0.98 +1.95 +1.87 +£2.90 :
PRVEVESR T 4E 14.56 14.43 13.29 14.13 13.05 13.18 12.79 0.993
ADF +2.08 +0.58 +0.63 +1.81 +0.94 +0.63 +0.18 :
;gg%ﬁ" 3.79 4.07 3.99 3.87 3.89 3.99 3.93 0.857
DM;/%% BW +0.17 +0.26 +0.23 +0.12 +0.25 +0.24 +0.37 ’
] AT P 77.56 78.18 78.55 77.89 78.74 78.63 78.94 0.846
DDM/% DM +1.62 £1.73 +0.49 +1.41 +0.73 +0.49 +0.14 ’
AR X AR A 228.09 246.31 242.90 233.98 237.64 243.18 240.33 0.046
RFV +10.04° +10.55" +12.72* +8.73" +13.9® +13.42° +22.40° ’

F6 MBI 6 d FEFHSTEERFRME( TWRERM)

Table 6 Contents of nutrients and feeding value on 60 days of Broussonetia papyrifera leaves silage (DM basis)

i H popiikiEl %14 $2H 93H $am $5H %6 4 P i
Items CK group Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 P-value
BN 4r& & Contents of nutrients/ %
AR A 20.81 21.54 22.13 21.32 21.89 21.57 22.34 0.347
CP +2.46 +3.64 +2.03 +1.22 +0.26 +0.28 £1.13 :
MR 5y 14.32 14.10 14.07 14.87 14.77 14.64 14.49 0.904
Ash +1.23 +0.89 +0.12 +0.37 +0.11 +0.28 £0.53 :
HHLH 85.68 85.90 85.93 85.13 85.23 85.36 85.51 0.027
OM +1.23 +0.89 +0.12 +0.37 +0.11 +0.28 +0.53 :
L RR bR 32 32.69 32.27 32.63 31.65 31.52 30.63 31.15 0.368
NDF +3.15 +0.68 +3.22 +1.69 +2.12 +1.56 +3.43 B
FRMEVE AT 4E 14.96 15.43 14.14 14.65 13.38 13.59 13.22 0.104
ADF +1.74 +0.88 +0.73 +1.58 +2.07 +1.88 +£1.72 :

) =
TEE%E 3.69 3.72 3.70 3.80 3.82 3.92 3.88 0.739
el +0.36 +0.08 +0.35 +0.20 +0.25 +0.20 +0.41 o
DML/'% BW
AT 77.25 76.88 77.89 77.49 78.48 78.31 78.60 0.562
DDM/% DM +1.36 +0.69 +0.57 +1.23 +1.61 +1.47 +1.34 "
AT G R AL 220.98 221.68 223.30 228.03 232.47 238.30 236.81 0.048
RFV +18.02° +6.65° +19.52% +8.50™ +19.66° +14.85" +28.80" ’
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FURR T 2 7 WA 45 SR W e, e /5 I
JEORH % 1 7L R e R A R, 7 D I AL R T
FR T e Y A T 0D LR R AR A, 0 AR KRR L
MR UG AR pH, e o 77 000 00 R PR R A FL IR K
PR B, LR R AR L X K 1 7™ R 14 BE 1 2 g [
RUFLRR B (Ol = A FLIR ) A B LR i (1X
WA FLIR , [ I RT3 ik ) 2L IR A i 2 I A
CHRAE) Y R FLAT TR T IR Lk e FLIR A 1
SRR I R T LA S ) R DR G
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PP T ICROR IR 4F o AR WE ST AE R B I v 8 AL
FURF I, 320 17 05 i 3L & 2 AU E o 1
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A, U WA AR ) AT I A 7 U e o A R M R
A RFLIR , KR R FLIR AR T 7 0 pH, # 1T
TRREMUEY . Al AP A RGE, 3 I U8 0 A
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R IE T IR A5 (Y AR i, I 3R S IR AE L, X S
AWETEL R A AR, AR 1 A IR S R
& CRR &, NI FLAT A AL & = T
BORREGESH 1 AZMNAKR, UM R T3 nR
THPIFURT RSN, B A 1) - rh o 77 7 S R LR A
P X T ) 8 5 A AR P o 7L R T T 4
pH I N R, 35 R 2% pH B, A AR,

XA S R — W, AR A4 I
Ji pH #I7E 4.50 VL I, iX J& T AW 2% o e E %8¢
Y URHT pH BEAR S 2

T Ik B b s n 2L R B AT hn R K T RE [
B A S 1 A A 0 R a4 A
VL TR B e 7 I 5 KL 1 ORI K T K
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— K&, LR B ES nE A 3 0, R ER 1 B
IO, RV IR A S R TR, AR
BT AU R, 556 1 A EE, I AR ) FLAT B8
ZH AR I R R B O, PR PR VR TR AT AR
il NG RS e SR S re| KT G

e PG J5 () R AR I B T R TS AT 4 Tl A 0 7 A
FLIR /D AR BeA RN A F O B o 1
PR 5 o0 i 00, T ISR AL AN KR AT

2RI 2 R R, M KR 74.70% B
UL T AL I AR TR IS AL, Bk
IS AR B0 I LR s X R A AR R L
TR AT A3 e L P K a3 T R IR O T RO O
ANE, ARG RFRY, FoKER 76.4% 15
fief A AR I R S AR ) FLAT R b B I ROR A

4 % i
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Effects of Addition Amount of Lactobacillus plantarum on
Quality of Broussonetia papyrifera Leaves Silage

ZHAO Na' FAN Qiwen' WEI Jintao'® GUO Wanzheng' HUANG Shaowen' DU Encun'
CHEN Fang' ZHANG Wei' TAN Zhiping®
(1. Hubei Key Laboratory of Animal Embryo Engineering and Molecular Breeding , Institute of Animal Science and
Veterinary Medicine, Hubei Academy of Agricultural Sciences, Wuhan 430064, China; 2. Badong
County Xinling Town Animal Husbandry and Veterinary Service Center, Enshi 444399, China)

Abstract; The purpose of this study was to investigate the effects of addition amount of Lactobacillus planta-
rum on the fermentation quality and nutritional value of high-moisture Broussonetia papyrifera leaves silage. In
this experiment, 7 groups were set up, which were the control group ( CK group, directly silage of Broussone-
tia papyrifera leaves after drying) and the test groups 1 to 6 (the amount of Lactobacillus plantarum in the
fresh Broussonetia papyrifera leaves were 0, 1.00x10°, 5.00x10°, 2.50%x10°, 1.25x 10" and 6.25 X
10" CFU/g) . Silage lasted for 60 d. The results showed as follows: 1) at silage 30 d, the leaves of each group
had acidity and aroma. The sensory score of group 6 was significantly higher than that of other groups ( P<
0.05). The pH of the CK group and group 1 was significantly higher than that of other groups ( P<0.05) , but
the lactic acid content was significantly lower than that of other groups ( P<0.05). With the increase of the a-
mount of Lactobacillus plantarum, the lactic acid content of groups 1 to 6 gradually increased, and the pH
gradually decreased ; except for group 1, no butyric acid was detected ; the relative feeding value (RVF) of the
CK group was lower than that of other groups ( P<0.05). 2) At silage 60 d, there was no significant differ-
ence in sensory scores among groups ( P>0.05) , and slight odor appeared in group 1. The pH of the leaves of
the Lactobacillus plantarum high addition groups ( groups 5 and 6) after silage was lower than that of the non-
added groups (CK group and group 1) (P<0.05) ; the lactic acid content of CK group and group 1 was sig-
nificantly lower than that of the other groups ( P <0.05); the content of butyric acid of group 1 was
0.19 mg/kg, which was significantly higher than that of the other groups ( P<0.05). With the increase of the
amount of Lactobacillus plantarum , the content of butyric acid gradually decreased after silage. Compared with
silage 30 d, the pH of each group did not decrease significantly, and the RFV was decreased at silage 60 d. In
summary, the addition of Lactobacillus plantarum can promote the silage maturation of the Broussonetia papy-
rifera leaves and improve the silage quality; the Broussonetia papyrifera leaves silage can be fermented and
matured in 30 days.[ Chinese Journal of Animal Nutrition, 2020, 32(5) :2298-2305 |

Key words: Lactobacillus plantarum; high moisture; Broussonetia papyrifera leaves; silage quality
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