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1 #eFAE*E
1.1 B

A RLR B T R BN A MRS AE DL Y
] BR XS L, S BORE T KL 1 em DL B A S5, BT T 5 Hb
P L Ao AR W (4 H 25 H) R (5 H 4
HORE G 76 Y T $R 22 J5 7 (0] 52 56 % hn 1, PR BGE
b A5 A B I R 1~2 min R SE K 5>
T 4% by 55 FE S PO A ZE AR K AH K 43 & 1 AE 6096 F
FEN . a5 33 3L B, U8 0 A BE (G) e b
(S)FTEM (A)ZLPELH , B 5 I XF BRZH (CON) L B
AEmF A A EEE A 1. 5%, o/ IR A, WS i
FE b B A BRBE 3 H 5, B E AL FRICS00 g A i
%A 30 em X 20 em WY 7 4SS A0 B LA U
LR T H 60 d 5 BURE I & 27 0 BT L 7
JoT e A W
1.2 NEHEREFRE
L2.1 ws8LsfRFrEeiirgne
e [a] 5 0G JL AR B AR BT REAR L 105 CA R 30
min, 28 J57E 65 CHEAR 4L T 2 5 &, 14 B (Dry ma-
ter, DM) 5 ; 5% H 2L G & &6 2 M & A (Crude pro-
tein, CP) & &7 5 5k H§ ANKOM 2000i £F 4 [ 2 43 #t
SC g P v % £F 4E (Neutral detergent fiber, NDF) |
PR 1 1 U £F 4 ( Acid detergent fiber, ADF ) IR P4 1 4
A i # (Acid detergent lignin, ADL) % & ; & H
ANKOMX T 151 i [l 73 #r %l 72 HLAG 7 (Ether extrac-
tion, EE) & & 5 5% JH AR — o i 19 V2 0 = ml ¥ 4 Bk 7K
1k & ¥ (Water soluble carbohydrate, WSC) & &% ; &
B BE 23 B 2 ) B BT A I B AR ) W g KL K Sy
(Crude ash, Ash) & &7,
1.2.2 PR4EBILFELBER RGN T W5gH
T RE SO HEIE R R, i A 45 mL ZE M8 K, A 41 21
PR 1 min, i 4 )2 2045 K oE PR UE 40A R AW,
D5 6 W pH AR B3 mL U Ak 0. 45 pom R, 08 R
FHAH (3% {53 £ 2 (Acetic acid , AA) FITR R (Pro-
pionic acid, PA) % &, 5 B2 il = 55 0 7 g e 5 3L
1% (Lactic acid, LA ) 7 i 4% Mg 57 2 1 A019-2-1 FL1R
0 7 3 TR AT A I 5 5 — 4 U YRR AR 1 — IR
SRR R Lo £ 72 D 7 S L B AU 2 (Ammonia ni-
trogen/ Total nitrogen, AN/TN) .

1.2.3 HWEXBERRFEL R pHMAE, AN/TN
A LR & 6 A o B AT 2R G PR
L2.4 A EEn g R BT R Ak X b
it SR D R R AT BRI T H A K 5 g MR 5 45 mL
KB 2K A W I8 R 1 h 5 7 JC 'K g 28
B2 10°°, 2 ] MRS 35U 35 77 2k 3% 3% 2L 2 14 (lactic
acid bacteria, LAB) , #% ] PDA K% 3% 3& 1% 3% B¢ £ B
(yeast) X % 1 (mold) ™',

1.3 HIEAES5H,R
K H Excel 2019 #F 17 804 ok 4 5 % 3, ] SPSS

23. 0 G I e AT B R K 7 240 T (ANOVA) , DL &
Duncan 2 & %5,

2 ER5H5MH

2.1 FEBBILHEENERES
Hh E] #8 XG JL R SR B4 8% AE W CP L ADF
WSC . Ash & &, LAB Fl [ B 0 80 i 5 T 2285 10,
DM, EE. NDF | ADL & & 1 % & £ & (% T 22 7%
WI(ERD,
F1 hERGILEREFRRS

Table 1 Nutrition of fresh Caragana intermediatum

IR ik
DM/ % 66. 88 57. 86
CP/% 10.07 12.07
EE/% 1.76 1.49
NDF/% 69.34 66. 85
ADF/% 41. 30 50. 56
ADL/% 16.59 16. 30
WSC/% 1.98 3. 11
Ash/% 4.28 4.67
LAB (log10 cfusg ) 5.78 6. 46
Yeasts(log10 cfusg™") 5.14 5.63
Molds(log10 cfueg™ ') 3.78 3.48

2.2 AEBAKEEWRMFIZGFEHFEGILECEF
B &2

ZHEEW G M S A BEZH DM R 3w T R R4 (P<
0.05), AL 34N kb 20 DM 34 W 3% i T X% B 4 (P<<
0.05) , HAE 75 1) X &b % DM A7 # fib 25 1 5% i (P<<
0.01) . BeAbIAXT IEZH K 3ASAbBRAL CP & it #4012
B AW (P<<0.01), A& X AL X CP & it A
FHRW(P<<0.05) . A& B A8 K Ak 5 s o) b 2
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PR XF WSC & &7 77 A4 i E 5 W (P>0.05) , 4 & ] X
Ao B 7 A B S R (P<<0. 01) o AR A RTRR K
1k & W 7 R Ak BB R X EE & B A B2 (P>
0.05) , fH 4= F ] X kb 3 X HAT W 2% 52w (P<<0.05) .

T A 407 B K Ak B 9 5 i 90 Ak BN A 3 < Ak R
£ % NDF. ADF #1 Ash & & & I & 2% 7 (P>
0.05)(F£2),

x2 AABRAKUEWEMATHEABEBILELEFRRSEE
Table 2 Effects of different carbohydrate additives on the nutrient content of Caragana intermedia silage
sk ) A SEM P
CON G S A AEM WhF EE W AR

ZpE 61.43 63.42 70. 24 59. 58

DM/ % &AL ] 58. 36 62.53 60.73 63.78
FI{E 59. 90 62.98 65. 49 61.68 4.24 0.07 0.03 0.01
ZpRE 12. 39 11.73 11.26 10. 20

CP/% B AE A 13.26 13.80 11.44 14. 04
M 12.83 12.77 11.35 12.12 1.42 0.01 0.07 0.02
ZEFE W 0.59 1.23 1.06 0.85

WSC/% BEAE I 1.27 0.93 1.04 1.06
- H 18 0.93 1.11 1.05 0.93 0.25 0.59 0.35 <0.01
ZEFE W 4.38 2.28 3.35 2. 69

EE/% &AL ] 2.44 3.72 3.64 3.40
- E 3.41 3.00 3.50 3.04 1.02 0.74 0.72 0.03
ZEEE W 65. 65 64.91 67.96 63.33

NDE/ % B AE A 69. 26 63.07 65.02 63.13
44l 67.81 63.99 66.49 63.23 3. 39 0.80 0.12 0.37
ZEH 49.06 49. 14 51.84 48.37

ADF/% B A 51.74 48. 84 50. 11 49. 80
REk(:N 50. 67 48.99 50. 98 49.08 3.08 0.72 0.70 0.72
ZE 6.78 7.67 5.98 6.53

Ash/% & AE 6.31 5.79 6.48 5.55
Rkl 6.55 6.73 6.23 6.04 0.93 0.05 0.49 0.13

2.3 AEBKKEWFMF X b E G ILE L B
i JR B 2 T

275 34N A A pH {H 4 BRI T X A (P
<<0.01), T M AE 4 34> 4 B0 20 pH 8 W % 535w T %
M2 (P<<0.01), H A & R4 B 1 < 4b B % pH (B 1Y
A W B R0 (P<<0.01) o Z2735 101 0% 46 301 300 3 4 4b
FRZH AN/TN & 2 B0 2 255 T4 BR 4 (P<<0. 01) , 1%
AL 3 A A FELZH AN/ TN F5 240 B 3 T 2255 )
(P<C0.01), H A= & 19 > Ab 3% 1 359 45 W b 2 5% (P
<<0.01) . ZHFFIEACI SH LA & & fefm, H i 3%
i T B2 (P<<0. 05) o 2275 J AN R 76 10 3 4> b 3 4
AA B R T X AL (P<<0. 01) , A6 AA & 5
e B AR T 2238 W (P<<0.01) , HLAE 75 30 < kb B %
A E PR (P<<0.05) o 2285 WA AL 1 31> 4k 3
X PA AR A 3 22 7 (P>0.05)

2.4 ERRKA A PR 05 3 o a4 38 LA 5
=3:00- A1)

235 W ARG AR 4 3 S b BZH LAB SR S b 3
T IR A (P<<0.01) . Z2 35 AR AL 3~ b B2
Xof T B A B R 7 A 3 25 R (P=>0..05) , B3R
MENF R (FL),

PR AS ) Kb L7 007 A o AG: T 45 S of o i g 39 L
TR T i R AT VP40 o 475 AN AR 1 ] XY
JUEAh 5 A5 43 3 o 60 43 F1 68 43, AN [] Ak 3 20 75 53
By T BRZH A6 10 M Ak B A5 O3 B, Ol 76. 54
43 (#5).

3 itig

3.1 AREMmALEHMFA PEEBILEFEHS
SENEN
RS GE R o Sy R o 7 B o NS R K
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R3 ARERKLE W F MRS ARG L E I A& B & RO A0

Table 3 Effects of different carbohydrate additives on fermentation quality of Caragana intermedia silage

_ fib ¥ P{A
FRAn L= SEM
CON G S A HEEHEM fib HEH I X Ak P
ek 8.1 4. 30 4.26 4.18 4.19
pH fi BEAE 4.05 4.10 4.12 4.25
V- E 4.18 4.18 4.15 4.23 0.08 <0.01 <0.01 <0.01
AR 1.40 2.43 1.96 2.14
AN/TN/% B A6 1.31 3.44 2.90 2.51
R 1.36 2.93 2.43 2.32 0.72 <0.01 <0.01 <0.01
ek 31 5.99 4.28 7.52 7.44
LA/ % & A6 6.60 4.53 6.97 4.16
- E 6.30 4.41 7.30 5. 80 1.76 0.22 0.02 0.09
ZETE 2.89 0.78 0.88 0.96
AA/% R A6 2.56 0.75 0.19 0.92
SE 4 2.72 0.86 1.70 0.94 0.82 0.01 <0.01 0.02
2R 0.09 0.13 0.10 0.11
PA/% BEAE 0.10 0.06 0.07 0.08
- E 0.09 0.09 0.09 0.10 0.03 0.10 0.96 0.47

F4 FEBKLEWRMFITHESEGILMEDEE

Table 4 The effect of different carbohydrate additives on the microbial quantity of Caragana intermedia

_ fib 3 Pl
bRy HEH W SEM
CON G S A EH W fih ¥ HE X Ak 1

g 5.35 6.37 6.05 6.43

LAB (log,, cfusg 1) &6 5.45 6.18 6.06 6.29
-3 {E 5.39 6.28 6.06 6.36 0.42 0.53 <0.01 0.63
ZpE W 5.48 5.42 5.41 5.50

Yeasts(logy, cfusg™") o i ] 6.22 5.91 6.30 5.95
-3 E 5.85 5.66 5.85 5.72 0.61 0.10 0.97 0.96
2R ND ND ND ND

Molds (logy, cfusg ') &AM ND ND ND ND
RSN ND ND ND ND

£S5 AEBKLEYWRMFIT REHEGILEDLERRNITS

Table 5 Evaluation of the effect of different carbohydrate additives on the fermentation quality of Caraganaintermedia

pH {E AEREBA LR+ TR
it - Y
i I T 553 T 343 28 5453 g
2 CON 4.30 10. 00 1.40 50. 00 2.98 0 60. 00
BEAEI CON 4.05 18.00 1.31 50. 00 2.65 0 68. 00
235 G 4.26 14. 00 2.43 50. 00 0.91 4.54 68. 54
A G 4.10 17.00 3.44 50. 00 0.81 5.31 72.31
27 5 4.18 17. 00 1.96 50. 00 0.98 4.00 71. 00
BRAE 5 4.12 17.00 2.90 50. 00 0.26 9.54 76. 54
25 A 4.19 17.00 2.14 50. 00 1.07 3.31 70. 31
Py A 4.25 14. 00 2.51 50. 00 1.00 3.85 67.85
kL H CP & 3 0 = AIK B 4E 22 sh W 198 FR R0 G WSC & & & DRk & I Rl o i S| R 38, I
CP 3 f 8 i BB . AR 00 B AR 0 4% Ak 21 CP Tl b B R 5 B WSC, A AT RE i LAB JE iR
T T AR U BB A P R XS LB SR LA, s 876 FE A, 3 81 & ek B
SEETAEEY MR KAEY I IMF X CP & [0 AR 56 v 2 S 1 RN RS AR ] WSC & B AR A,
BB EERN, XS FARF 20545 RAH V6 BH Hp a] RS LB R R R A 22, HLES IO TR Ak K
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EYELE WSC &AM AR E, X5 T 47
T RN 2 (B 1296) 55 %) BRZH T B 3 2% S A R
FRARL, HE T WSC & 1 5 I8 i 700 RS Jin i 35 4 56 . Tl
I, WSC Al LUk 3 i) ek 4 fit & B 9, £ i LAB 4E
B LA DT AR pH B . 1 B 8 7K Ak & 0 T )
LAB 04 U LT 78 2 R IR Y, 31X 5 38 55 1 g 45
RIEA—F,

FI AR NDF fl ADF 5 2 ] DL e £ 2 i o
4P IR, ADF & 8 5 s Wi A 5 52 0 OG5 B oIk,
T A A (R v 0 AR, 2 N AR T A Ab
X} NDF F1 ADF & i 52 W ¥ A8 W 35, ol gl T U
o AR v AT R B R S T R T AT 4 RS0 AR X
J, 336 A N 25O 28 7o ¥ X K FL R I ADF # i
TG 5 35 5 W 9 4 SR AR AL
3.2 AEBAKKEYRMF T EHEGILE LB
n JR B 55 )

pH {H 2 F2 e 75 I 4 R & T S T 9 B AR AR
AR, A AN H A pH (E AR B KT X IR, |
SR B AL A A B A Y pH (E A 0 3 = T IR AL E A4
pH (B #S B AR, Jo I 5 2 B R R B AL B2 R T
4.20, 3 55 B2 g AL 5 v )4 A L BB R YRS
FH IS pHAA 22 R K I E5 AL . )5 A% 1
pH {H 22 B 3 Bl i 7K £k A 9 WS Jin 590 X RT Ay v Ji] 58 4 )L
T R v LR 1A I R T R I IR

AN/TN # H A sz et 95 ok A% v 28 18 5 40 oIk
B, — WA L I R AN/ TN (9 F (B K, 3
T o St R 2 AR g e, 2 S R B AE 3 b A
9 AN/ TN 7 & 35 5 0 BRAL, 33X 55 5K 0 31 97 4%
A6 T IR v PR R AR BR AL AN/ TN &5 B2 I T X B 21
SERANIR o AT RE S B A R R R LA B B
B, W B ep AR T A T R O R
I, BABCAN/TN & f 78, {0 & Ab 39k 808 5 b o

A LR & B (4 R PO T I GRDRE BAE Y HE
WG Forh LA G 5 0 Lo Bl s, SR TR T Y L
BB AV, 75 00 R W BB o AUIR A5 R WoR B2
ST T W Ak R BE M AR B LA R E TR R
2], TR AL U TR R A P 2 W R T R A, A b
AR T X B 4] . 3X 45 Nkosi % B 55 0k £ oKk &
U b R OB 2 AT LS LA A5 B 0 S 25O 5
T K Ky T AR e R 2 OB I L R A R IR

TR &AL, B S HERA MR & /2R A -2 i
B I stk 2K A 5 0 mT LR 2 v ) 6 X8 L5 I R Hh
LAB % B 41 5 75 W A 9 i 5, (EL AT BE 5 75 I JORH —
TE R F AN TR K A A S 0 R 2 R R EE SR R
O3 o MAE AN TR] Ak B R DR G 00 45 2R Xk e (] B X8 L
T W e T SR AT V0 A B, Ak BRZE A5 53 34 R T xR
A1, RS AL I RE B AL PRAE A% 0> B o H IR B, O [
JK AL B WS IR 2 AT A TR A i i v 1] X L I
T T bl IR
3.3 ARE KN E Y RINFRS B ER G IL B E Y E
BN

LAB J& 4 2 [RFHME B, J& — S RE % A a K Ak &
Py A A LA R0 R, B B B AR pH (R 40 1 ol 2R
Y By 8 T B Sk A AR T R T I MR 6
G AR AL B LADB Bios 30, 55 B % in
RETR B AR A B/ o LAB SR 38 0 15 B 3 s fin 551
AT LA LAB A2 #2 i 58 2R, OF 76 3 g & o
LAB A LA 7 A FREY £ B 8, B % T pH
(B, P 7 B SR A B T BE TR AR R A B/ Y i
PRI T R 2 R W R T A DR A, AT AR IR S 45 1 T 2R
B 30 R O 7 IR AR AR AE R R R R AR
U SRR, LR RE R R PR A, BT DL I BRSO R
AT X 5 B HE A SRR RL OE 5 95 I R
AR5, LAB BRI, 25 58 1H J% , 0 B i A2 4l
B/NEERAR

4 it

i

1) R AE 30 v [va] 0 % JL K T 5 JO0 R 8 5% o T v T
ZEW .

2) AN TRk 7K A A 4 s 5] X AT 4 e e ) i XS L
T 0T RN S

3) A= B W AR K AL W S ) Ak R K R AE H AL
X pHAE VAN/TN &2 M AA & &A BEm, 1
X PA & BEREE SR EE NDF ADF #il Ash & &
FHTES AN

4)AEBEAC I PRI X LS N 1. 500 EE HEAT
T, R T i O 0B S i IO e A o

SE
(1] P94 Fr WP gE ML dE st B A, 2003.
(2] e PRme, & s, A B . AT 2 B 8 3R R0 3 & 2 L oy i
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Effects of different carbohydrate additives on
Caragana intermedia silage quality and
microbial quantity

ZHANG Jing-long, CHEN Yi-dong, HUANG Shuai’
(College of Agriculture,Ningzia University , Ningxia Grassland and Animal Husbandry Engineering
Technology Research Center ,Ningxia 750021, China)

Abstract: In order to provide a scientific basis for the use of carbohydrate additives to prepare high-quality Cara-
gana intermedia silage, the effects of different carbohydrate additives on the fermentation quality , nutrient composition
and microbial quantity of Caragana intermedia silage were investigated. C. intermedia in the gestational stage and the
full—bloom stage was used as raw material. Four groups including no addition (CK, control) , glucose (G treatment) ,
sucrose (S treatment) and starch (A treatment) were set up, with the addition amount of 1. 5%. After 60 days of si-
lage at room temperature,, samples were taken to determine the fermentation quality, nutrient composition and micro-
bial number. The results showed that the pH value and acetic acid content of control group and treatment group at
full—bloom stage were significantly lower than those at gestational stage (P<C0.01). However, crude protein (CP)
content in control group and treatment group and ammonia nitrogen content in treatment group in full—bloom stage
were significantly higher than those in gestational bud stage (P<C0.01). The experiment also demonstrated that com-
pared with the control group, the three carbohydrate additives significantly reduced the pH value and acetic acid con-
tent of C. intermedia at the gestational bud stage and the full-bloom stage (P<C0.01). Besides, the three carbohy-
drate additives significantly increased the pH value of Caragana silage at full flowering stage, the ammonia nitrogen
content in total nitrogen and the number of lactic acid bacteria in Caragana silage at gestational bud and full flowering
stage (P<C0.01). In conclusion, according to fermentation quality and nutrient content, the silage quality of Caragana
was the best when 1. 5% sucrose was added at full-bloom stage stage.
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