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HEATHY R B 7K &b B, £5 % 7K 5 7 % ( water hyacinth
residues, WHR))
1.2 KFAEENEFRAS W

Xt I KB K BT I KR A AT
BB 57
1.3 BFMFE

REG LK B 7 0 ERE, HE 4T A R B 4 1l K 44k
S AREY (R B BERE  E 55) SR (b
B BN EAR ARSI 14 FukK# A E S
FCAAHE, USRS E S F o B, B 0 iRk
120EHE, B 1: KE 0% FEE 20% | B4
10% ,7K43 70% ;403 2. K5 65% K 2% (F Bk
33% , /K5 64% ;A0 3. KT 65% WHE 2% (BENE
33% , /K41 66% ; RE TR 4. KB (FAT27 h)95% b
% 2% BERE 3% , K453 15% ; Ab 38R 5. KBS (BT
27 h)100% ,7K 43 80% ; kb 38 6. K FH 75 (B T 48 h)
100% , /K453 54% s Rb3E 7. /K#7 (BHT 48 h)99.5%
FKH 0. 5% , K53 5A% 403 8. KEHAET (LW AT
52 h)95% WH4 2% BEXE 3% , /K5 67% ; AbFE 9. K
i (EMH AT 52 h)100% , 7K 43 67% ; 463 10 7K
PR TT% W5 3% (S FE 20% , K 4 68% ; 4b B
11 KA (T 52 h)97% 845 3% , /K45 61% ;
RbPE 12 K E T 78% (BRNE 22% , K4 67% ; 4b B

13 KB 78% FEH 12% BEKE 10% , K4y 68% ;
REFR 14 K FHAW 77% EHKH) 15.8% FENE 7. 2%,
KA 69% ;X BR . RGEL 90% (BEAE 10% , K5 68% ., F
Fi Tp —600 RISASR IR B HC R4 AT
EREEIE #H25.81 C.EB LB, 3 LBG
15.20.25 130 d FFE W3 MM (B3 ANER),
BB E IR I E RS pH,
1.4 LFEHERIRE

KA HIRIE R, TR R — 3
EH180 H W95 W 2E (PR ILE x Rl
)20 B BENL N A H, BH S B, Bk 7 d,1E
R 40 d, BIEFE AR LR, BEIR KT H 3
MK EEHFL RS A ER R, 1 .10
HARIR AL EE 1 4b 38 13 FAb B 14 BKEHE B
AHEL THRARAHERFTR. AT Bk L
1 KSR SRR UL 2 1B A H MR (total mixed
ration, TMR) JER /A MR, B MRB AN FRAFEHEM
], AL 35, A HPOKFLR & ERRIC R RE & OF
PHWE, B TYRRER ARELE,
1.5 ¥iEAE

KE A F 51 H R K BE SR SAS
9.01 Bt HITHESW, ERBEH A LSD
LHITEEHE,

®1 REAREBREFKF(HERERM)

Table 1 Composition and nutrient levels of total mixed rations ( fresh weight basis) %
I H Items I 4 Group I I #H Group I M Group II X B840 Control group
JE¥l Ingredients
KB WH 51.47
KHE# WHR 57.35 73.16
52 Rice straw 14. 71 8.82
BEXE Vinegar dreg 7.35 7.35 7.00
FEHFI Com silage 73.53
E2k Comn 14.56 14. 56 14. 56 14. 56
¥ Soybean meal 4. 50 4,50 4.50 4.50
%k Wheat bran 6.62 6.62 6.62
&%k NaCl 0.26 0.26 0.26 0.26
B A4S CaHPO, 0.13 0.13 0.13 0.13
A ¥ Limestone 0.26 0.26 0.26 0.26
WIR# Premix” 0.13 0.13 0.13 0.13
41t Total 100.00 100. 00 100. 00 100. 00
32k ¥ Nutrient levels®
FH B DM 46. 52 47.78 35.98 44.40
e ME/(M1/kg) 5. 44 5.06 3.73 4.27
HEHFR CP 6.02 6.25 5.22 5.52
4% Ca 0.26 0.30 0.29 0.23
E#E TP 0.17 0.18 0.13 0.17
B4 4 NDF 20.76 21.38 14. 34 16.38
ERHEPE M4 4E ADF 11.53 12.29 8.61 7.38

VIR A A ST L 2R S B M4t The premix provides the followings per kg of total mixed ration; VA 500 000 IU, VD
50 000 IU, VE 2 000 IU,Zn 3 000 mg,Mn 3 500 mg,Fe 4 000 mg,Cu 1 500 mg,I 260 mg,Co 20 mg,Se 15 mg,
» RateE R, H4r A SLMifE . ME is a calculated value, and other nutrient levels are measured values.



332 oW B F

% 23 %

2 &% R
2.1 KFEABNERRS W
3 2 ATH, A R AETL A R B2 Bt 38 v

RS HORLER R 45 BRI o R T KA K TR
FREKHY AR SRR . AR K BAM
9 A1 RAS /K A dh B PP BE R AT 4 (NDF) &
B 50.63% ,10 ARG RS 52.46% o

®2 AHFEERAS (RTEF)

Table 2 Nutrient composition of water hyacinth ( air-dry basis) o
A ke i &5 KMkEE SCRRBE R HGEAK B
Items WH form the pool WH form the Tai lake Reference!** WHR form the pool
TOR(SEERM) 5.02 5.34 5~6 16.15
DM( fresh weight basis)
HEHRE CP 20.14 19.84 15 ~21 15.79
45 Ca 2.11 2.02 1.26 ~2.7 1.84
#p 0.45 0.40 0.44 ~0.53 0.19
MAsH EE 0.91 0.85 0.98 ~2.10 1.02
YR 4 NDF 48.10 50.63/52. 64 67 ~72 62. 80
ERVE VRIS £T 4 ADF 27.61 29.97 43.2 42.94
AL HE R Hemicellulose 20.49 20. 66 19. 86
#H 4K Cellulose 21.13 18.91 20.95
$ 7K 4> Crude ash 14.79 19.09 15.9 10.95

2.2 KEFREABILHE

AT pH AEALAE R K 35 2 & I B 0 58 18
b, FELURE VRO, 45 R BR BT B B T 5 i AR
KA HIRBIF N EBEAK T ER AL (438 4.5.6.
78901 HRIRNBYER, BEERK, HEW
MR T AT TYREE T RFU KA, A
A B EHOR , pH IR EWRAE (£ 3)

KFA BB FNEFK ARG ESHINE
AfFES, KPFFESEHEBEESHL (L 2)

B HKOERBER, S AES BRI, KRBT
30 dU b S EEERSE (LE3)HER
FER AESR.SEEABS EE D, pH BFREMR
B, KBRS SR E AR S F (b2 1)
7% 30 d, FERE R LB 0 (403 1 5403 13 M
) HEHESE TR, S4MHRYSB_AR,
BB, KM EERN BEESEFL (4
14)pH PERHR, BREMHEEA RS ER . F4E &
BE RS & BRI, BEFMERR,

®3 KBEHEEEY pH BHFZL

Table 3 Dynamic changes of pH of water hyacinth compound silages

38 B[] Time/d

Treatments 15 20 25 30

1 4.64 +£0.21¢ 4.64 £0.01° 4.54 +£0.01° 4.46 =0.05"
2 5.04 £0.02° 4.95 +0. 04" 4,83 +£0.01* 4.65 =0.06*
3 4.09 £0.02° 3.93 +0.02F 3.86 +0.03" 3.73 £0.01°
10 4.67 £0.02° 4.65 +0.01° 4.54 +0.02° 4.44 +0.02°
12 4.38 £0.07° 4.37 £0.04" 4.36 £0.05° 4.29 +0.02°¢
13 4.93 £0.05" 4.83 £0.02¢ 4.71 +£0.01° 4.71 +0.06*
14 3.73 £0.01F 3.62 +0.05° 3.42+0.01°F 3.46 £0.01F
Xt H& Control 5.60 £0.02* 5.36 +0.11* 4.77 £0.074° 4,67 £0.07*

RABRE IR AR R R ER BE (P <0.05) , HinMHRAFRHEREZFARE(P>0.05), TRA.,

In the same column, values with different letter superscripts mean significant difference ( P <0.05) , while with the same or no

letter superscripts mean no significant difference (P >0.05). The

same as below.
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Table 4 Nutrient levels of water hyacinth compound silages (air-dry basis) %
413 Treatments HEE GE(MJ/kg) HE G CP P H K 4> Crude ash
1 15.86 0. 03%¢ 9.02 +0.48"° 0.14 £0.00° 11.66 0. 12°€
2 14.94 £0. 02° 12.81 =0, 248 0.62 +£0.02* 14.46 +0.15%

3 15.58 +0.20° 12.88 +£0. 25" 0.20 £0.00® 13.89 £0. 56

10 16. 74 0. 16* 13.19 +0.12* 0.13 20.01° 8.69 +0. 10°

12 17.09 £0.18* 13.66 0. 22" 0.12 +£0.00"® 8.10 +0. 10F

13 16.10 £0.19®° 10.94 +0.27° 0.12£0.01"® 10. 37 £0. 09"

14 16.62 0. 02* 12.54 +0.12° 0.21 +0.00® 5.67 £0.15°

% #& Control 15.69 0. 26 6.32 +0.13" 0.11 +0.00" 13.32 +0.21°
x5 KEFEEAFVFHSB(RTEM)

Table 5 Fiber contents of water hyacinth compound silages (air-dry basis) %
4b FHBERA . BRIEUESRA 4 AR HER AREE BRI IK 45T
Treatments NDF ADF Hemicellulose Cellulose Lignin AIA
1 66.71 £0.56*®  42.91 +0.81* 23.80 +0.94"® 27.72+4.55* 11.86+1.89** 4.68£0.16"
2 45.94 £1.23%  28.24+0.29° 17.70+0.94®  14.30+0.76° 9.78 +0.83% 4,16 +0, 38
3 57.99 £2.04°  36.04 +2.60° 21.95+0.82°%  20.37+0.59°C 12,15 +2.93**° 3.74+0.13°
10 59.25+0.28°  38.03£0.49° 21.22+0.43*®  20.72 +0.35%¢ 14.23 £0.19*® 2.82+0.27°
12 61.26 +0.60¢  39.74 +1.32% 21.52+1.84* 21.90+0.52® 15.21+1.57% 2.63 +0.67°
13 65.51 +0.71%  43.43 +1.08* 22.08+0.51*® 19.35+7.41® 20.38+7.98*  3.70+0.08°
14 54.39+0.72°  25.21+0.84° 29.18+1.10* 16.79+0.64°° 8.30+1.19° 1.11 £0.29"%
%t & Control 69.34 £0.88*  45.17+1.51* 24.18+0.64"° 29,16 +3.08" 12.48+3.72°"° 5,30+0.59"

2.2 KFEEEEEILEEEENZT (P>0.05), I .M HGEMFTRHA, HEK

HR 6 Al A, FilAH S0 MAMERERE
FARE(P>0.05) ,HiXEAHRE | HEFKT
MA(P<0.05); TYRRERBAMERYABE

KB BEKFE(P>0.05), 1 HEHHEREM
T BAMMA(P <0.05) , FHMREARER
YARZE(P>0.05),

R6 AFEEEEBERILFEEERN

Table 6 Effects of water hyacinth compound silages on performance of goats

5  RER FYHRERER P HIEE R LR

Groups Feed intake/ Dry matter Average daily Feed conversion
(g/d) intake/ (g/d) gain/ (g/d) ratio

1 48 Group 1 1671.0+312.48 777.2 +145. 3% 112.8 £32. 3" 7.1%1.1*

N4 Group 1 1979.1 +£340. 1*® 871.6 +134.2% 141.2 +16. 5*° 5.8+0.5%

IM4H Group II 2152.5 +153.2% 777.7 £55.3% 122.0 £30. 248 6.6+1.3*

St B84 Control group 1 824. 2 +280.9"® 910.4 +156.5" 152.6 +30.9* 6.5+1.0*

3 it i
3.1 FEBRAMKEEEMEFRE DB

38 3 WA [F] K 38R A [R] B HH AR S AT & BRL, 7K
HEEAEBFRRSEARRKETRE ARKETTR,
AR AETL A8 AL Bl B w38 B K 37 5 WL 2 1
B E5 BESEI & B S T ORI K BRIk 3 7,

SYETRIZ, KW 9 H KRS H NDF &84
50.63% ,1 10 A 43 W% 52. 46% ., AKX K 4 R %E
W KSR TR &R RAE 5% ~6% , HEEE K
BRSNS L, HE SRR 2 2
fho MBEFERKFHFHRBIERRSGART
] KB R R BT S R R
B, AR B ™ o B Bk AL B R B K B i, K
D ERM 5% BT 84% A, X 5R 43 — E



334 g Y B F

S

23 4%

ROEF ERMAETRIBHE R, EHRRA
29.91% 45H1% 16. 6% B % 58. 2% , {H ¥ FE i
TRAEBEIEAREE T HR B FRAKT ™
3.2 AEEMAAXKEAETEBERHNTM

FEAGE RUEAT MR E IR AT 4R T , i 1 )%
KEEH SAREFERRYLALE , T E A F R, /T
ATE B AR H AR R FH . K I
KB IR N R H & AR . AR
KRB, K RS E S T e ; S L B
T ERAR AT BB | KB SR8 T P v
B, AR B A e Rg B E B BAE
BB KA A B 60% ~70% " AIATIB AT H IR
R KBFTYREEMK, 2FEFHREFLE
HETHR &R, AR RS HFBOR , R fEH
IR A I e P KB 7 B4 L A1, 38 ok 8 7 4
B KPR RARS A LR RAEW RS T4
LR, A ER P TR &L (A&
TR T FREAEAY T o K ET A AT R K LA
Y1 BAR, KRS M AR ME AL , ZEA IR A Ak
5 Rk (80% ) AbHE 6 ik 4y (54% ) K Ab B 8
B HIK I (67% ) BT I A B R AL , T Ab 5E 20
BB S TR 0.5% (LB 7) HE
3% (AEER11) JAE MBI F IR M X
K 4> & BAEREFTEIEE (60% ~70% ) 2KEH
FEERXBERNS TN RENR, XS5X|RE
20 BE s BT R B
3.3 KEHEEEFEHHERLR

KHFEE O SR E R, EERFARK
BEREAEEESCRERMK, FE b T REKIEA,
SEARE KPR R TR w2 P vk g o e
5 HANFRER I E & F I, BRI T K3 B
B KB, R ET BE TG A, R T R ATE
IREFT BOKFHFEA F R EORHE & R BEfE , BRE.
MU B 5T B T BRSO B R IR IR R R R
WK, SEREVET TR A &, AT LR T SMRE
R AT AR ET ARBEFF AR,
ZHCH R A R R E R R, KSR
HAHE A, TR 5 iR X g I b v A i I E0R
B RA, RIGFHBRERE K, LIRS R
A AR, LUKH P & F OB E R,
LA AR AT 3R89 L 2 A PR R

4 &
@ KB FEL S RWA S, FETCHMNRE I

THOL N RE B AR R BT s KA 2B R K E, 5
TRE EEEE S F R E YN pH &%, F6f
5y A

@ KPP RFED KA S, seis B e
TMR iR LA, AT 3A R 73.16% .

Q@MBAHSEAFTIMILENRETRERN
2152.5 g/d, E¥ BT N 122.0 g/d, fA Rl 5 {3
}6.6,
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Ensilaging Water Hyacinth: Effects of Water Hyacinth Compound
Silage on the Performance of Goats

BAI Yunfeng ZHOU Weixing YAN Shachua® LIU Jian ZHANG Hao JIANG Lei
(Institute of Agricultural Resources and Environmental Sciences, Jiangsu Academy of Agricultural Sciences,
Nanjin 210014, China)

Abstract: The trial was conducted to establish a feasible method for water hyacinth silage and to investigate the
effects of water hyacinth compound silage on the performance of goats. Fourteen treatments of water hyacinth
compound silage were assorted according to the adjustment of dry matter contents, substrates ( rice straw, vinegar
dreg and wheat bran) , and additives ( molasses and corn power) , and compound silage of rice straw and vinegar
dreg was used as the control. Three treatments of water hyacinth compound silage were selected after organolep-
tic investigation and nutrient components analysis. Twenty goats ( Boer goats x Xuhuai goats) of 180 days old
were allotted into four groups with five replicates in each. The three selected compound silages were used as the
roughages in the experimental groups, and corn silage was used in the control group. Performance changes of
goats were evaluated. The results were showed as follows: 1) Water hyacinth was successfully fermented without
any additive but assorted with substrates; and the compound silage of water hyacinth dehydrated by extruding en-
silaged with corn powder and vinegar dreg had the lowest pH and shortest fermentation time. 2) The water hya-
cinth still had high nutritional values after dehydrated by extruding and its ratio in total mixed ration for goats was
increased to 73.16% . 3) The feed intake of the goats fed water hyacinth compound silage was 2 152 g/d, the
average daily gain was 122 g/d, and the feed conversion ratio was 6. 6. The results indicate that compound si-
lage of water hyacinth dehydrated by extruding ensilaged with other substrates and additives can be used as rough-
age for goats, which provides a better than average production level for goats. [ Chinese Journal of Animal Nu-
trition ,2011 ,23(2) :330-335]
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