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M E: AKX AAAKHA P (water hyacinth) 4] B LT F e, KB L5 24(2 x3 x4) H
38 AN IANFTE A2 A KL 40% F250% ) ¢4 Ja A}, 45 3 A A b (85 W S 69 K 3
FH5ERBARZLSMNA 91.8:2 F0 7:3) 2 6 FRAREM, A RS T REMR S
7 Ahm 2 mL/kg 4 K Bk 3 mL/kg BUE: F= 3 mL/kg va UL 4 AT . F IR A BE60 d,
MAEFENY pH RERKREARIER LR AR TROLSE, 2R AN . BKRHKS B H
RETHEHPpH(P<0.05) 2 FE MY TIHBRAER(P<0.05); M EREMFILH GG, FE
PHAXRRAEZEZY FTH3HFmANLERRARLERRETFERA, K46 W3, RAKS
50% KE B G E KA RAA] 713, 3G K BERAE A A R G F 68 5 F AR

KEBIE: KA S 2R RAF L RS T A MR

FE2%5:5816.5"3 XEKARIRAG: A

IR BT — H 432 e R A
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AR PRTE J B — 1 I 34 A, AT BELAS /K b 32 4
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F4 TR A SR RE AT L v A A0 1) A (L & i o, il
A AR B — 26 AT B SR . K P B SR R AT B
PR — A A AT AT B, (R UK
PR M K A6 P, B R AT R
pH MELIREZE 4.2 DL AU HTR & 75 0 80K
T e S AR I Oy X B R R ORAS AT K
RO AL AW & B, B T, AR TR R
JERRAE R 7 e BT L, VR K P K R AT
RATN BT LLZE &R H =3 008, i K
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1 #MRE57FE
1.1 RIG##

T JURL KB 2008 45 7 3 H AR
AR 2 el 380 /K v AT 455 1) 3K 38 /K 8 7 ( Eichhor-
nia crassipes ( Mart. ) Solms. ) , £ H &M Fint
A 5 T R AT Ay i A R 2 el 25 2 B S5 2 i
T AR 9 45 J9E FOK RS FT,2008 4F 7 J1 4 H HI 8k JT X
F o FH H OGRS 5 2 Flok e JrORk 53 51 07 i Ag 2
7K 43 () P SR

I - 2 S e B BRI e S5 1 7
2R T 46 3E B OKFE A 1k s WURR Ay Ak 27 2 5 DY iR
Bl FH U A 2 K TE ) o
1.2 Rt

IREE AL 24(2 x 3 x4) AL PE, B AR BE 3 A
A, DL 2 Tk (29 40% F1 50% ) 1 58}, 4% 3
PR G LA (RS S 1) /K 85 2 5 R A% AT 5T i L
3 911 .8:2 1 7:3) kAt 6 R EHE B, 5
PR G Y RSN EL > 340 2 mL/kg 29t & 1
.3 mL/kg BRI 3 mL/kg PUBARER S5 HEA T35
1.3 FiEH

JEORE 7K 43 Ak B SR FEH S B 5 et W7 5 7K R
HEKFERF 73 B RL R 1 ~2 em, 23 HR G 5,
PRI BT L F 2 B EORE SE R AL 6 FHR G
Y1, LA 600 g B e A — MRS b s TS fin
FRIE I (X R L 7 25 A AR 0 28 188 K ), FE 4R 2
JRAAR R 1 LT8R N, B R 52 B E
KB 60 d J5ITE, BT
1.4 WEmMBSA*

RAEMFEGL 65 C T4 48 h o] B i
B0 R AR 4 RO 8 1 R (CP) & 4 P e
214 (NDF ) H1 R P Uk % 21 4 ( ADF) % & ] SCiik
(15 ] i J5 3L 5E ; 2K 27 48 R (HC) % &y NDF
Yj ADF &2 22 o Kis oK AL &9 (WSC) & & H
SCHRL 15 [T E o LA EARFRY A T R

et 0 6 5 I % 7K B W I S IV pHLA
PR A S A (NH,-N) & &, pH ] pHS - 3D %Y
1z 1 52 5 #L B2 (lactic acid, LA) | Z g ( acetic
acid, AA) A& ( propionic acid,PA) 1T & ( butyr-
ic acid, BA) % & {lll & 2 IR Han 25" 5% I 5 Ak
M GEE ] %+ KC-811 column, Shodex, H 7% &
HHE 50 Ty 1 mL/min;210 nm 4 SPD 45
W2E) , 25 3 DL H 5L Al 32708 s NH,-N 5 5ok F R

Wy — UG BR A EE kT E 45 SR 100 g 5 I
PR ) 2 R R o
1.5 Sitoah

K HI SPSS 13. 0 Geit 3 AF k17 I 22 58150 #r o
ARGy TRAA BCA S N ) K PR R A = ] 1Y) 28 B
VIO 0 o 1 52 ok ) = IRV 2R 7 22 40 #r s K
g3 R LU S IR 5 I o JBE ) 5 i (R BRAL
7 ) A B PR 2R 5 2% 43 Afr Fil Duncan [R L 4T 2
Fe#, LI P<0.05 Hl P<0.01 ff 4y 25 5 g 3% Ak
b 2 1 T bR o

2 7 R
2.1 BEMEHRNEREFBS

HIZR 1 REHRE v 1 K5 50% JIRG T
B2 9:1.8:2 F1 7:3 BYFHF W IEORHE S W A9 K 0 %
FAY A2 49. 64% 50. 13% F150. 63% ,WSC 7 it
Iy S 8.24% 9. 82% F1 11. 40% ; /K5y 40% iR
B 9:1.8:2 1 7:3 {1y I FURHE & YRy K
Ay Oy R 39.27% .39. 93% i1 40. 60% , WSC
BRI T.76% 9. 36% F1 10.95% AT
A JERHE A P 17K 53 WSC & s TOKFSFFLE
PRS2 s T
2.2 Rk GR & PG AN N X B I G R
=AU

H1 2% 2 B[00, 7K 23 (BR A NH,-N ) RS
FU NS TR0k 5 0 5 8 85 468 A XA 1 3 Y
(P <0.01) ;%7K 5y \pH \FLIR . TR AN R %
W, K3 5IR A B Z 6] K435 3R 2
A2 (P <0.01) 8 3% (P <0.05) K5 H.
VEF 655 BT A 48 bR B 2 W TR L4915 5 50 24 7
TEN B E WS EAEH (P <0.01) s 72X pH FLIR |
SR MR 5 1 S NH,-N 3R FERYSZ IR B, 7K iR
& LB S5 A INR =2 R AF 7E M 2. 2 (P <0. 01) B¢
BE(P<0.05) MR HEAER] . FiRSEREHFI
F8 ity it R K 3 TR B 481 B S o ) 4 A [ T A e
Ze5t, H =34 Z WA 55
2.2.1 JFOREK 3 %75 I 6 0 G R i

B AT Ak PR R 7= A T R, e W e A1 8 U2 Y
Bt R . &2 A, 5K 50% ML, /K43 40%
AT A AL B pH 22 T (P <0.05) , LR (BRiE
B H] 8:2 U MR B b B ) AN R 1 B
(AR BE A Bl 22 50 3 R BT RRAIRJSURE K 43, AN F1 T
T pH AR BEAN R4 T
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®1 FEREEAERES (THURERM)

Table 1 Common nutrient composition of ingredients for silage (DM basis) %
K43 50% Moisture 50% 7K43 40% Moisture 40 %

TR Ttems K B/ STE IKE FKRFEFE

Water hyacinth Corn straw Water hyacinth Corn straw
S 7K 43 Measured moisture 49.15 54.07 38.61 45.23
IKIE LR KA S WSC 6.66 22.46 6.16 22.14
TPk £F 4 NDF 56. 72 58. 54 59. 64 60.27
W2 Bk ik 4F 4k ADF 27.17 28. 04 28.98 27.87
A oT 4 E HC 29.55 30. 50 30.66 32.40
WHEH R CP 15.56 9.10 16.88 10. 24

&2 E#RKS GRE ELFIFER I XS I & R E

Table 2 Effects of moisture and mixed ratio of ingredient and additives on the quality of silages

AbF Treatments ISR A5 4R Indices of silages quality
S| NG
o e TAICH o DKE A L i .
% Mixed ratio Additive moisture/% LA/ % AA/ % PA/ % (mg:/dg)
50 01 48.50 4.62 0.91 0.00 0.18 1.87
+0.00"" +0.01%¢ £0.11% +0.00" *£0.01%° +0.12°
- 47.00 4.51 0.95 0.10 0.16 1.38
>0 0 At ARER FGI +0.00" +0.07%° £0.117° +0.01* +0.06"" +0.18%"
50 0:1 WA FA 47.3i b 4. 53B b 0.39Ab 0.00b 0.27A‘ 1.69Av
+0.58" +0.02™ +0.01 +0.00 +0.03™" +0.07™
50 0:1 DU FOR 47.33A7b 4. szm 0.29b 0.00b 0. 17A,b 1.77”
+0.29" +0.04 +0.00 +0.00 0. 02" 0. 08
50 gio 50.33 4.48 0.98 0.00 0.24 1.74
+0.29M" +0.02™* +0.06™" +0.00" £0.01" +0. 08"
. 49.50 4.37 1.10 0.10 0.24 1.58
>0 8:2 st AER FG) £0.00™° +0. 04 *£0.09™ £0.01% +0.0° £0.01°
50 gio WS FA 49. 83A b 4. 42B b 0.29b 0.00b 0.26 1.25
+0. 76 +0.01% +0.08 +0.00 +0.02° +£0.07"
50 g:o DA B FOR 50. ooA . 4. 43B b 0.22h 0.00b 0. 25A 1.25 ‘
0. 00" +0.01% +0.01 +0.00 0. 04" +0.03”
50 i3 52.00“4 4.37& 1.21A h 0.08A4 0.32 ‘ 1.884
0. 50 +0.01%* 0. 08" +0. 00" +0.01% +0.10*
. 50. 50 4.25 1.42 0.08 0.36 1.69
50 T3 TR FG) 0. 00" +0.06"" +0. 08" £0. 01" 0. 02" £0.07M®
50 T3 W FA 51. 17Axab 4.30BZb 0.37AC 0.00b 0.47Axa 1.55Xb
£0.76 +0.01 £0.06 +0.00 +0.01 +0.20
50 113 DI B FOR 51. 50A 4. 30B b 0.42A 0.00b 0. 38A b 1.62 b
+0. 50 +0.02% +£0.017% +0.00 +0.04™ +0.117
10 0:1 39. 673' 5. 67A ' 0. 303 0.00 0. 07B X 1.95 '
+0.76°" +0. 04" +0.01™ +0.00 +0.00"" +0.17™
36.37 5.49 0.31 0.00 0.08 1.73
10 91 KRR FGI +£0.29%" £0.02° 0. 04> +0.00" +0.00™* 0. 05
10 0:1 WA FA 37. 17Bb 5.22A ‘ 0. 13Bh 0.00 0.03B \ 1.47B h
+0.76° +0.17% +0.01 +0.00 +0.02" +0.157
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g2
KbFH Treatments FHIE- 5 B 4545 Indices of silages quality
KA . , S K4 o . L WA
K waws s o , 2Lk 2 e
Mixed ratio  Additive } P LA/ % AA/ % PA/% }
% moisture/ % (mg/dg)
10 01 DB FOR 36. 50 5.45 0.13 0.00 0.04 1.42
' & +0.50%% £0.03%® +£0.01° £0.00 £0.01%%  +0. 12"
10 gio 41.00 5. 54 0.27 0.00 0.03 1.63
' £1.00%" +010™" +0. 02" +0.00 +£0.025" +0.02%
40.17 5.19 0.30 0.00 0.22 1.56
40 8:2 4t REEW FGI
BRI AR +0. 295 +0.07™  +0.03" +0.00° +0.01% +0.01"
39.33 5.17 0.20 0.00 0.23 1.30
40 8:2 ViR FA
WL +1.26""° +0. 10" +0.02 +0.00 +0.07™ +0.05"
40.17 5.35 0.36 0.00 0.00 1.34
40 8:2 Y R FOR
PRI PR +(). 20 +£0.07  +0.18 +0.00 +0.00%"  +0.04"
46. 00 4.91 0.23 0.00 0.29 1.85
40 73 Bxa Aza Ba B Xxa Xa
0. 505 +0.05 +£0.03% +0.00 +£0.09* +0.02
43.50 4.66 0.22 0.00 0.27 1.53
40 7:3 kR FGI i ,
RIT A +0.00%¢ +0.04"" +0.02% +0.00"° +0. 05> +0.05%
45.17 4.73 0.14 0.00 0.29 1.70
40 7:3 VIR FA
WL +0.295® +0. 07" +0.03% +0.00 +0.015 +0.01"
45.33 4.74 0.12 0.00 0.07 1.74
40 7:3 Y 4% FOR
PRI P +0.295® +0. 06" +0.04% +0.00 +0.00%® +0.02%
JK 4y Mositure * % % % % %ok % ok
VR & He il Mixed ratio %ok %ok H %ok %ok %ok
w5 Additive * % * % * % ok % ok %k
KA < JRA H
e kck k ok ko ok ) sk *
ZH. Moisture x mixed ratio
fEH KA x )
Inter- . L. %k * % * % % % -
) Mositure x additive
action . .
TRA B x i ns
K R . S EES S B S S S
Mixed ratio x additive
KA x IRA B x T
% E ko sk 3 k sk

Moisture x mixed ratio x additive

[l — 250, K [ 96 5 LG 10 R0 25 50 A K500 J b A [ 7 BF (AL B ) AR ] 7K 23 RS 550 ) 50888 A AR AN [l 5 B (x Ly \2) AT
KGR AT EE BB JE AR AN R P8 (a b o) FoRn 257 B35 (P <0.05) MRS TR R R 27 A RE(P>0.05)

In the same item, values of the same mixed ratio and additive with different letter ( A and B) superscripts, values of the

same moisture and additive with different letter (x, y and z) superscripts and values of the same moisture and mixed ratio with

different letter (a, b and c) superscripts mean significant difference (P <0.05), while with the same or no letter superscripts

mean no significant difference (P >0.05).

2.2.2  JFURHE & H B 75 I i ot Y 52

I3 2 R, 2 ARk o0 (9 75 A — Stk e e il
T, B BE RS FF LB I, S B Ja 19 K 23 b
pH N, I HILEIR G L] o 703 I N IR & 4t it
B0 A—EYIE K IF 50% M b IR gkt &
PEEBOR G AR I 7) 1) 75 227U R 5 kB oK G A g 38
ZA MBS MK 7 40% F I 1A e fl X

FURR S & M (P <0.05) (HIRINERTT A W
BCRA LB 911 H s I NH,-N 32 2% 0 T
Hofth 2 MRS HBIA T I (P <0.05) , JCE sl
A IR R AR B 1) A TR A LB 802
A, AT, K> 50% B I RG] 7:3 F
1) b AR A 5 7K 43 40% 1) 5 b TR A He ] 8:2
73 B I L TR A He B 9:1
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2.2.3  USIMFRIE I 5 AR 5 )

2% 2 WAL, AH DK 43 FR A e 65 b, g
N INFR T YK 43 pH T NH,-N ¥ B 3 5 A
{85 SICA N 3 A B, TR SR T K I R R
FPU IR B F I pH 1 I 2 FEAR (P <0.05) 5 7E
JIA B IMER T & WEWR ) -, NH,-N ik FE AN (]
FEPE UL, Bk 4 40% R A e 8:2 AR K4 B
FREAL(P <0.05) ,7E7K 53 50% RG] 7:3 1Y
HIFLER S R EH R (P <0.05) s 78T A 3 i
R R0 VO IR B 1 R, BR K 4 40% TR G A
8:25hFL IR & w1 B > (P <0.05), BRK
50% RG] 911 b NH,-N ik i 24 1 25 s /D>
(P<0.05) ; 1Ak, BR7K 73 40% R & Hofi] 8:2 4f,
N IINER T R I T I FL R B R TS I
MR B VU R £ (P < 0. 05) 5 1K 41 50% FHE A M
1 9:1 7K 43 50% FIR A Lu il 7:3 (7K 43 40% FR
A il 8:2 LU /K 43 40% RN A o] 7:3 14k #
Hh I PO TR B 1 N R B IR A
W2 (P <0.05) s 7E7K 43 40% FR A s 9:1 K
53 40% FUR A EL ] 8:2 (1) Ak BE w8 o Y I R 4
I pH 258 TR IR (P <0.05)

i H I, K5y 50% R A HB] 73 Fgkit
RBER )T pH ek FLIRR % i e e , 7K 53 50%
TR e 8:2 FNUER A M 7K 43 50% IR A Hefi] 8:2
DY IR B 1 2 R I NH,-N VR B2 IS

3 3 i

AKX K 2y RA LB E R 3 A&
XTI BT X A B3 R R, I ELAT 7 G ] & =
F 1) A 0 3 A S T A A AR R B 3 AN IR &
B AR R0, A 2648 7K 43 TR A El 051 0 S i ) £
wICAA AR THIAE,
3.1 k4 xtE &R #0

JEURHIE BB 7K 40 2 7 I LR K I A T A
o KAY 3k 18 45 51 S T TR T 45 A R B8 2k i %
L QU 5 NS S SBT3 1 10 3
g3, AR RGN A BOEEE, A F TR0 R
B ABIR TR 2 F R K 2 25 AR K
TEmE " T I T T R . R
4 P 1 RS L2 0 ) A A5 3 T A Ak
file 57K5 50% MILL , 7K 53 40 % F) KT 0 IR A L
RS N5 B 7 0 9 pH 33k T, T LR % ok
o X F WK 40 % T30 JFURE K 2 14 HE— 4

6, o 7E — 5 B0 b 30 ) T LR 1 0 T R
R T4 S o B i T 45% IN, LR T 0 SR R
PRETEE 2B s L AR R T R
BIE T 45% XA I pH RAE TR 4.2
() EE A
3.2 RA OIS &R 5

AR 2 R 32 W B 5 I o KRS FE L (9] 1 94
T, AR TR B4 7K 43 09 0 30 1 75 0 pH. 24 5 B AR
KA 50% | TC AN ARG I VA 7 L
W A 2 B A SRR LE X 2 K 43 ik Al
b, WSC & i 5 b B AR SR R B . WSC
ST LR T B T B T, AE — 5 Y B A
PRI EURE WSC 5 4, 1 0 0 L R 1 e 3 b
KA H I i FLAR , i (ol pHL 3R T R, A 40 b 40 46
T B T A 1 5 A A, 8 I A B
]jJ$[2,19]D
3.3 SRR SIS R0

AR E H, JEH A g pH K 43 Fl NH,-N ¥
FERY R r . 55U G, N4 T R R A
[vi) P 3 9 AR T 75 I pHLL K 43 F1 NH,-N ¥ JiE | 45
BEAEAK Y 50% IR L] 7:3 MR, M3
IR B4R T AR S i, X R 2 O BT 4
g 002 g e mokl WSC 7S R B 4
RIEERAE J LR K B8 3 R 71 7675 00 % I
0 00 B (7 P T DA b i B 7 A kL
2, e pH AR K, A 280 R B B0 T 30
TR, AN, 78 TR i R 5 A
pH FRERIBOR b, G & B0 T Ho At 2 A s
L UESE T G VR O SR R A K
PE . WA AR T R K Y 40% R A LA
8:2 SMITF I FLIR & B RV, 38 S8 B RRAR T 7 0t
pH UL K B K 43 50% IR & bl 9:1 Ay & It
NH, NV . 345 9 HLA 75 A8 A U R ) o 6
AL SR A 3 v FURR & B 10 451 R A R R AIG pH
FINH,-N W, HAER T2 3647 Mt 4
AU b AR B TR R T %
122 =230 g S T P o VR TR ARG T 75 7 pHL Lk
DT FLER RS R LA K NH,-N B 7=, 75 78 2 Y
PR T AR S I JEORE B 11 8K S T o DU SR B RE A
B L A K, — R AR U AR
U Cai 4 UESE T YR B T ) K T I
A B RS, 7EKY 50% (1) 3 R4 L
T e VI R i 5 R I AE TR A L 4 921
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A G 7:3 PRNIR 1A 835 22 7 4h 78 HAb I
H_E¥ 0 2% 22 5, B3 Il B A AR ). 3 2
ol S 0 1) i A A0 1 500, AT R A R A
WoR) B AR K e, BE A — R LA T FL R
Sl o A FHRCRIEAE I8 W LR ™ AR 10 R] B e
S PT pH R R 2R o (EUE , B8 0 PY PR
B 5 WURAE K 73 40% 1) 3 FREE A& L0 & I+
TERR & i A B 22 5 FEiR A L pil 911 A 8:2
IR pHL S 4 T Y IR 5 1) 7 I A 3 o TS
R o 3% 2 Pl s 780 B9 AL = R BOAS [, & AT 4 ol
W 1 AR A T BOR 32 JEORE K 0 IR HE 1 Y
EAREE= NI

LRETE  AEF A pH LR & & 2 R AR
L PR IY 50% IR LB 703 kit e I A ROR
B UF o JEURHIE B K 23 F 8 R ) WSC & R
LR A W B 226 0 o $RAN BRI R WA O FL
W A I 1 S B IR 7, A ELK 23 fFE 2 WSC
RIS A RE A S A R, K g3 v
AR WSC 55 A 303k PRk 2k i & 8
MEINACR o A, WK 7r 50% IRAG H Bl 7:3
VAN TSR A O R B 5 kv K IR Y pHL TG i 2
225 o XUl B ORR | DU W 8% 5 % i R CTE UK
5y 50% RA H B 713 1 F I X pH 5 i —
o K5y 50% A LB 8:2 FCRR Ak BE L K ok
53 50% (R L] 8:2 T R B 4k BE ) NH,-N
WS IRAR 57K 40% IR G L] 8:2 A Ak P
VALK Sy 40% (IR A HE 4] 82 il DY MR B Ak B 1Y
ZESA R o NH,-N e BBAIR, 38 g4 R &
AR YT W A P 20 e 1) 8 1 b, 75 I i S
LT 8 IR (B e o s T3 BT R R Y TR
TE 2 Bk 7> R AG H] 8:2 YT I 0 AN R & T A
L WP W 400 S VR P o 53 A, AR TR A AT
KT AR, S e WA P B AL A, A I SO D
AFITF 2SR R A Hoi] 723 BHAD 2 FiR A
FLA B0 7 I 1) TR A A 22, 75 0253 B B 45 P 3k
B S SR X B 22, R A R A T8 AR AR 49 W 82 1) 440 i
PEHIARXT L 22 o 2R G B 405 1 JRURK 23 50% Ok
B TORFIAHR G He B 7:3, F RLSR T K B AR
SRR IR B I e S A A o

4 £ it
@ JK53 50% T W2 i UL T K 53 40% FIE .
@) B EKFEFF L g3 n, 5 I pH A I 3%

AR R 3

@) BRI I VR ML 1 D) AR e o o 3 5
il AT R RIOR

@ AR AT, ERK 2 50% K #H
FORFEFHR A LB 723, I AR A B A o i
FR B I A ot S AR A

S E 3k
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Use of Mixed Silage of Water Hyacinth and Corn Straw as Feed Sources

ZHUANG Yifen' CHEN Xinzhu® LIAO Huizhen' ZHANG Wenchang'”
(1. College of Animal Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2. South China Agriculture University, Guangzhou 510642, China)

Abstract; The study was conducted to produce high quality silage with water hyacinth. It consisted of 24 (2 x
3 x4) treatments with 3 replicates in each, six kinds of mixture were made from ingredients with two moistures
(about 40% and 50% ) according to three mixed ratios ( mass of water hyacinth and corn straw after dried in
the sun were 9:1, 8:2 and 7:3).
3 mL/kg formic acid and 3 mL/kg foraform, respectively, the mixture were fermented. The fermentation las-

After supplemented with no additive, 2 mL/kg fermented green juice,

ted for 60 d in normal temperature. Silages were determined for pH, ammoniacal nitrogen (NH,-N) concen-
tration, contents of lactic acid, acetic acid, propionic acid and butyric acid. The results showed as follows the
decreasing of moisture of ingredients significantly increased the pH ( P <0.05) , but significantly decreased the
production of lactic acid (P <0.05)in silages; with the increasing of corn straw’ s rate, the pH of silage de-
creased at different levels; supplementation of the three additives also improved the quality of silages in varying
degrees. In conclusion, the mixed silage with 50% moisture, 7:3 mass ratios of water hyacinth to corn straw
and supplemented with 2 mL/kg fermented green juice has the best silage quality. [ Chinese Journal of Animal

Nutrition , 2011, 23(9) :1615-1621 ]

Key words: water hyacinth; corn straw; mixed silage; mixed ratio; fermented green juice
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