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Synopsis
Xiang Liu, Koji TAkaYAMA, Kento YAMAsHITA, Yoshitaka
NAKANISHI, Masaharu MaNpA and Junji INaANAcA (1998):
Cultivation Condition and Nutritive Value of Azolla as a
Feed Resource. Grassland Science 44, 266-271.

The present study was examined to utilize the aquatic
fern Azolla species as a feed resource effectively in south-
ern Kyushu. The influence of culture solution pH, grow-
ing season, introduction of ducks on multiplication of
Azolla, chemical composition and palatability of Azolla for
ducks, and the effect of Azolla feeding on meat production
were investigated. The results obtained were as follow :

An experiment using culture solution of pH2.8-9.2 in-
dicated that the A. japonica had a similar pattern of
growth rate in each level of pH5.5-8.5. Five Azolla species
i. e.; A. pinnata 103, A. filiculoides 1006, A. caroliniana 3004,
A. microphylla 4018, and A. japonica showed a slower
growth during 1-2 weeks after inoculation in April (mean
air temp. 14.6°C) than in May (mean air temp. 21.4°C) 1996.
Though there was no significant difference of growth
during 0-5 weeks after inoculation among the 5 species, A.
filiculoides 1006 and A. japonica tended to grow rapidly to
some extent. The biomass of Azolla mixture inoculated in
the paddy field (with free-ranged ducks and without ducks)
was not over 2000 kg/10a during 0-40 days due to furrow
shading in the paddy field after rice transplanting. How-
ever, pest injuries, reddening, over-luxuriant growth, and
moulds were not found in plants in the paddy field with
ducks.

The Azolla mixture contained 25.1% crude protein on
DMbasis. The palatability (FWhbasis) of A. japonica for
ducks was significantly higher than those of Artemisia
vulgaris L., Trifolium repens L., Vicia angustifolia L.,
Rumex obtusifolius L., Lolium multifforum Lam. and
Brassica oleracea var. (p<0.01).

Duckling fed with Azolla mixture along with formula
feed, had significantly greater growth rates during 2-8
weeks of age than those fed with formula feed only. The
feed conversion of the former was lower during 0-4 weeks
of age than the latter, however, it tended to be higher
afterwards. These findings suggested that Azolla had
higher palatability (FWbasis) for the ducks, and also its

supplementation to the animals resulted in better meat
production as well as faster growth.

Key words : Azolla, Duck, Growth time, Multiplication,
Palatability, pH.
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Table 1. Outline of experiment paddy fields.
Area Transplant T-N T-C T-P
Year  Treatment (@) density (%) %)  (P,0smg/100g)
1996 Azolla 3.3a 30X2lcm 0.0948 1.0813 69.45
Duck +Azolla? 3.3a 30X2lcm 0.0948 1.0813 69.45
1997 Azolla 2.0a 30x30cm 0.1270 1.0820 115.87
Duck + Azolia® 3.0a 30X30cm 0.1270 1.0820 115.87

D Six ducks were free-ranged.

Chemical fertilizer, herbicides and pesticides were not applied.

Table 2. Effect of culture solution pH on the growth of A. japonica.

Duration Average PH
of culture  temperature 5o 35 35 45 55 65 7.5 85 9.2
(Date) (C) FWg/pot
95/3/13 19.7 3.00  3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
3/20 21.6 0.92 1.94 3.9 3.67 5.17 4.40 4.60 4.54  4.12
3/27 21.0 0.00 2.20 7.30  8.60 12.10 9.40 11.20 14.35  7.96
4/03 19.8 0.00 6.56 16.33 19.95 17.19 15.64 22.50 11.59
4/10 19.8 10.84 28.37 34.80 33.58 34.40 35.45 10.30
s GITF, 7V SRS %, 199647 H 1 Hiz 6g/m? 1997
M B & Ok -

1. BEEROENN7YSOEREICRITTHE

(1) pH D%

19954E 3 H 13 H2S 4 A 17T HE T, BRERFEERE
BREN (BALREEMS) cER30cm, #& 65cm OMER
BICER 15cm, F&E 8cm LBV VAEFEEL, IRRIEE
#i% (P (20 ppm), K (40 ppm), Ca (40 ppm), Mg (40 ppm), Fe
(0.50 ppm), Mn (0.50 ppm), Mo (0.15 ppm), B (0.20 ppm), Zn
(0.01 ppm), Cu (0.01 ppm), Co (0.01 ppm), EDTA (C1pHsO5Ny)
:26.1 g/1 A # »7K), H.SO, NaOH %\ pH2.8/35/
45/55/65/15/85/89/9.2 D 9 BREDRERB #1ED, KEK
TUE LT A, japonica R B FNICEFNFTNIHET3g T
SEREL, pH % 4 BB CEIHTHR L, B 1 R¥Fris] X
£, ik GARD #%, 7V I OHHEEAEL 2,

(2) HEBEHHORE

19974 9H»S6H25BE T, RRFEREAS2X
91lmoavyy)— bl ELE (T-N:016%, T-C:
1.36%, T-P :4.08mgP,05/100g) ZEML O 10cm BA
L, KERELHERI DK 0cm FALKE, &Y YBAK (7
M P05 17%) % 20g/m?inA, 10 D 28X20X6cm @ 7°
5RF v JBFNVERTKECEEL, 2uiEEEICLS A
pinnata 103, A. filiculoides 1006, A. caroliniana 3004, A.
microphylla 4018, A. japonica #FNFi 1g & H>KEVF NI
BEREA L, $i, 2HHOEEEE I 2g/m2 DR
VEERIREBML f2o B 1EYVEF & FiF, Hik 3 4RD
%7V OFEEEZRE L 7,

(3) T4 FEHREDEE

ke PR T VI AFHETEERA LLLD

F6HITHIK25g/m* ThEZEn 1 BRO I ERTAHE
ZIKFETERE 1 BRI 6 F1/3a A L 7o 7 4 H B & &
BEEX (E D BB L, 19964 7 B 12 HicREOEET
TS BRI X AR F o A & - THIR{E L, 53R
Ltctedd, KEEHHE% 21 HE 7 A 21 BicHESEY V'3 70
g/m? A BIERE L. 7V 5 AVKEEHICIAN 5 O % TR
U7z, I N5 — bk (B5X37cm) itk D 7V 5 OFEEL
8 1 [EFRIE U 7,

2. 7V OREMBEE L UEFE

1997 FE 7 Hic/KHTEIE L7 VvV S RAWARERIL, B
%, 105°C < 2 Beffs7 i L, 1mm OB & Ui, 28
AEHz o0, BiEP wkoiy v o¥ o E, MR, NFE, #
e, MUK, Ca, P, Mg &BAHIE L.

19955 4 A 11~14 H, [EARFERFILHBE=ESEMHEER
T, FET 5 (A japonica) &[RRI [EEBBHEIEREGE
FELATHRE L 72 2 % (Artemisia vulgaris L), Yo7 o~
(Trifolium repens L), H5R/xvF9 (Vica
angustifolia L), =/ ¥v ¥ (Rumex obtusifolius L.),
A5V 7354752 (Lolium multifiorum Lam.) BXLU
¥ v X (Brassica oleracea var.) 75 E OFEYOIER % HW
T, REIbcm ictrl, ZhEH 40X60X10cm DJd

IN —

- JER#ICAN, 8 » AOKIE3 REE~ AT (167D, 7=

N — (15, e HERTA LT BT KHHFEASH,
HEe 4 Hlo b 8 Ifif] (9: 00~17:00) kB 2RAEESL
R, 717 =7 TECKOEYEOEITHE K L, S
B, BERIAR G TEREINR AL A8 8 (CP 17.3%, ME
2,770kcal/kg, PIF, EAFED 2@EREGETC eI
130g/F, FxY NLv—iciZ290g/TP, < HERTAAEK
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Table 3. Fresh matter yield of Azolla species grown in Spring and Summer time.

Duration of ~ Amount of Temperature Yield
culture insolation  Min. Max.  Avg APY AF? AC? AM? AJY  Mean
(Date) MJ/m? °C FWg/pot

s T oulation 100 1.00  1.00  1.00  1.00  1.00
4/16 13.14 10 19 14.6 475 4.3  6.04 531 522 513
4/23 14.44 14 23 18.5 9.35  11.54  14.89  10.91  12.31  11.80°
4/30 19.37 16 23 19.3 2115 27.58  34.68  28.41  32.48  28.86°
5/ 1 17.69 18 26 22.5 69.21  96.96  85.83  98.95  81.54  86.50
5/14 13.64 22 2 21.7 148,22 150.61 141.74 13258  153.56  145.34

faoane fnoculation 1.00 1.00 1.00 1.0 1.00 1.00
5/28 24.57 16 25 20.3 1012 13.35  14.20  10.09  15.34  12.628
6/ 4 14.93 20 2 22.4 25.21 2878  27.39  20.95  45.13  29.50°
6/11 15.27 21 21 24.3 30.19  44.63  43.46  33.41  64.78 4329
6/18 17.66 19 21 23.2 86.71 10350 113.58  97.04 124.36  105.04
6/25 21.67 20 21 24.1 147.40  165.75  145.66  135.71  185.16  155.04

D A. pinnata 103, 2 A. filiculoides 1006, ¥ A. caroliniana 3044, ® A. microphylla 4018, 9 A. japonica.

B Different superscripts are significanty different (p<0.01).
=4 Different superscripts are significanty different (p<0.05).
=f Different superscripts are significanty different (p<0.05).

3 200g/PehZThibs L, HBZKS ¥,

3. 7VSOREVRBOERMEICRIZITR

ECE R EFE T V' 5 (A japonica) ZFV, EEFEIX
CF, ®HRX), 7V sKX, EafE+7 VX LT, &
M) @ 3K (Vg d 180X130cm D) %, 18
O —F—F v v_VOEEENEN S FFoML, ik
EAWHES Loo 8RBT THE L. 1 HYE Y 0RER
FEEERET A EE b, B EEBEOKRELAE
U, WBIAR, fAREEREL L UCBREIC O T HERRE Ui,

MRBLUEE

1. Z7YSOEBCLRIEFIREERORE

(1) pH D%

TV OEBICKIET pH OBBEEK 2R LI, pH32
UToBERETCR, BELALBALL TV S BHAL
L, SBMERNIIEEAEPHIL 2o pH3E TIRRFEL K
Do teds, Mo vV ARETRIFECED -7, pHI2
DT NA Y BRETTE, BHIO 2~3 BECHIESS >h
7ohs, Z D%, WHEMMELES LB A FREE -, pHES
~85 DR UNNVOEFIBIFICHF L, BEEEETH -
7253, pH45 TOEBENMED pH DFEE LD 09F - 7,
Wk (pH5.9) BE07 V5 0ABREENBIFTH 50
LT, 7k Vi (pH8.D TOAFRBHTE S L#E
ENTVBEY, Lihi->T, AEREZ, 75 0FEHE pH i
DA~T 7213 45~T75 £ § 2B ORER & EE—B L7,
%7, @‘ﬁ@?ﬁ‘é T Iicoh, & ¥ (Rhizoctonia sp.) 5%
HELPT s bAREBRTHES NI,

(2) HEFRE X

TV OEBICRETEBRHOZERIERICRT LB

THb, 4 A9~16 HOFEXIRIE 14.6°C T, HEEHR D
HEARSIED 10°C LW 2%, BEEg 1~2BEH07 V50
HBEIZSH21~6 84 H (214°C) &G~V FhLoE
KBOLTOIEFERBO I EBR LN, £/, BER AN
B BTV I OFEE (2 BOEROEEME) &, theh
A. pinnata 103 T 14781 g/pot, A. filiculoides 1006 T 158.18
g/pot, A. caroliniana 3004 T 143.50 g/pot, A. microphylia
4018 T 134.14g/pot, A. japonica T 169.36g/pot TH V),
REEEEOMICIBOENR SN h -7z (p>0.05), T
V'S QEEARER BRI —5°C~45C, HEREERIZ 20~
30°C & h?, 7V 5 OBREMEVIES O RBEFERIR T
25CTH 5, BELJEOLFHY, EFENEINS L
WESNTVEY, KRR TREEBIHEEETRA4AES
ROBEDENKEL, BETHD, 41 EFLKEOEI/NS
WZ EME» LN (p<005), BEET VS DEEE D
fRIT DWW T, Livand ZHENG? iF, EHEMEL D SEHEZMED
HTTV/IOEBEBRLBBIEREL TS, £/, HHEHEL
MJ/m? § THEEL 7 /' 5 OET RESRIHA Ui & v 5HE
bd -7k, ARBROES, 7V S EEEZOEMTEEEHR R
4 F10-16 HT 1314 MJ/m?, 5 F 21-28 AT 2457TMJ/m? T &
D, BREFLBVTR, FIBLVBREOHTT V7 0EEFNMR
FTeHote LAL, 4H23-30 HOAKEBEHICE H4-11H
DENL DL, BEPHEKER 193T &PPEVD, BRI
B2 6 H4-11 OFDBBEIFTH - iz, EEPAFHBITHT 285
7V IORBick > TRIEBY, VTFHIZLTS 4~6 AR
KRNI BT A, filiculoides &TEREED A. japonica H3%
PE VTR AR L 72,

8) 74 HEHWFDOTE

FHEZBOKEK BT 2HEBICOWTIE, 1996 4F, g
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Table 4. Increases in biomass of mixture of 5 Azolla species in paddy field over days.

1996 Treatment 7/21Y 8/15 8/23 8/299 9/5
FWg/m?
Azolla 70 1,2159 1,584 1,931 1,708
Duck +Azolla 70 —9 1,236 1,627 1,810
1997 Treatment 6/17V 7/11 7/14 7/21 7/289 8/4
FWg/m?
Azolla 25 — 1,420 1,863 1,926 1,259
Duck+Azolla 25 1,328 1,522 1,870 2,012 1,496

D Inoculation day.

» Surface was fully covered with Azolla mixture.
9 Surface was not covered with Azolla mixture.

9 40 days after inoculation.

Table 5. Chemical composition of mixture of 5 Azolla

species.
Component DM basis (%)
Crude protein 25.10
Crude fat . 4.63
NFE 41.82
Crude fiber 14.80
Crude Ash 13.47
Ca 0.872
P ‘ 0.554
Mg 0.366

40 H B IR EIX T 13 1,931 kg/10 a OFEELEB LN
728, TANEREAX TR 1,627kg/10a Th -7 (FE4),
1996 £ 2 B H O BERBIFHIZEL, TA T EXDOT V' IMT
1AL > TRESH, PHOHEENET LicicdEEL
b b, 19T HFWCH>VWTH, R4wRLickdiL, TAHE
AR 7 Vs 0WIEB RERAX Oz & » bEEEICE
nTWies, 7 H 28 BEER B 2RAEERIMXME
KREBZERRLNB -7, LENM-T, TOBHELN
7o 7 V5 ERINE 3 S HIR O KRR R ORI E ISR Y
EHEZ NI, L, EREXTET VS5 0% BRE
(7rryTvER) 2L, BERE 15~25kg/m* L[E—H
CEHEBVTHEECRE—~TH »7, THE, EHFERDT
SWWRHEBELLREL, £/4 4 HEH (Pyralissp) R
I ) v IHA (Pomacea canaliculata) 1 &k 2HENFEEL
TR¥EOT7TVSHBEIICH Ll & EBERLTVR, —
H, TAHERFAX TR, 7V 713 3EENICKELSEEE
HETHIEL, JEORELE BFEREFEL T,
TV I RAKERRICE W nRSY, 7SR 3RS, H
BlOTA HEIBRETOEILD, TAHETDOEHICLD
TV RIS E S EEOET) BRBEL b0 LEbN
b, ARBTR, 7V IEBEICEETIEA, 5BEMTH
3,250~3,750kg/10 a DB 2B S < EWHEETH » fods
CEBR 12 OfER» 5 R, EBY 17 V5 2ok
EFS RS, Bl EE I FISHh, HERXDS

BLEELTWVS, 1996 EEDFEEEH 1997 FE LD £ -
i b b 59, HfER 40 BEEOBEERY 1996 F£X D &
1997 FETE» » e D B HIERM GFic 7 VI OEB KR bE
"4 2 HIEESHRSE 3 1996 4F 69.45 P, O; mg/100 g,
1997 4F 115.87 P,0s mg/100g), FROBMEEE (1996 4F 30X
21cm, 19974 30X30cm) Bk UEREEHDEVWICLE S
DEEZONB, Lichi-T, HELBOKHEZFET S
D HHEEAFIOKED 2 WM ERIHT S HBEERIZE
R3bDEHESIN S,

2. 7VSOREMES L UETFE
TANERFAKETEE L BOT V SIBAYOM S v
Ny BERIWMIT25.1%, FEWEMT Ao v —o (BETEH
Wy v HERB29%), 15754752 (HEERGE
g VB 184%), TNT » VT > (BETREEML Y v o0 B
177%) 5 EL D bBFOEETH S (FES)o LI LENL, F
TR L b0, KEOEEIC LD, Yy v oH (19-
21.1%) SAAMRESSET L, S B E < 12 5148
HbRLN 529,

7V OEEINEL, EReEoNIEEEDTED,
FohLAPTVEESL LTS, FKIEE A TR
BRicBVT, FWERE TR T VIBRLEh- W, &
YENETH TV SEaEed, vaoso—nN— L 5TV
SAYSR, h5R/) TV FoEDEiIcZBENRELINEDL -
te (£6), ThiT, FHHET V'S5 DKHER (90~9%) 5
Mol L EDBE—FRMNCELON DY, & 5 ENE &
MRSy, & vo0 B, BEEREOBRERETT 2 4EN S
LEEZLND,

3. ZYSORENFROERECRIZTEE

75 RO GHREEER O 3 HERE& S L CHOKITEIO
WINBIERTH - fohs, €O, FEHEZ, 6 HEILET
HC Lo —75, BRMXOFOHRARGHMX LD E <, Bk
ELMBRE0IEFICEL > (FD. WX OFEAERE I
Ktk 2~b Bk THBXOK 25 ThH Y, TDROEEZE
bREP T, T, BNIROHORERBIIE—TH50
LT, SBX TR/ v R MR N, 2~8 BT TD
ZROFREIMBXICHNRMX TTNTERIERER > o
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Table 6. Palatability of Azolla for ducks in 8 hours.

Plant species Mean (FW g/duck) Mean (DW g/duck)

Azolla 100.584 5.54%
(Azolla japonica)

Mugwort 32.738 6.622
(Artemisia vulgaris L.)

White clover 21.858 3.120
(Trifolium repens L.)

Italian ryegrass 17.138B 2.96%
(Lolium multifiorum Lam.)

Common vetch 17.138 2.95%
(Vicia angustifolia 1.)

Cabbage 35.658 2.14°¢
(Brassica oleracea var.)

Broadleaf dock 14.188 1.60°

(Rumex obtusifolius L.)

AB Different superscripts between species are significanty different (p<0.01).
&b Different superscripts between species are significanty different (p<0.05).

Table 7. Effect of supplementation of Azolla to formula feed on the growth of duck.

Weeks of age

Item Treatment
1 2 3 4 5 6 7 8
Live weight (g) Control® 54 95-48°  164+118° 2692050 396:286° 515345 6593730 7973270
AF? 54 Died — — — — — —
FAF® 54 165424>  35132> 575440 789435 051466 1,130288° 1,257+73°
Feed conversion? Control? — 3.38 2.86 3.06 3.34 4.44 4.06 4.76
FAFY — 0.26 2.64 3.10 3.66 5.55 5.94 6.43
Formula feed Control®  — 19.8 28.19 45.90 60.60 75.48 83.52  93.84
consumed (g/duck)  pap — 33.80 54.45 81.20 93.48 107.00  125.76  96.01
Azolla feed consumed FAF? — 7.43 15.70 18.00 18.41 21.44 2.13  20.65

(DWg/duck)

D Formula feed.
? Azolla feed.

» Formula feed +Azolla feed.

9 Pooled data of

5 Khaki Cambell ducks within each treatment group.

ab Different superscripts between treatments are significanty different (p<0.05).

Table 8. Carcass traits of experimental ducks.

Treatment Live weight Carcass weight  Edible part Inedible part Dressing Edible part of live weight
g/duck %

Control 840.82 741.5% 569.3° 171.0? 88.40 67.81

FAFY 1,249.4° 1,082.6° 847.8° 228.8° 86.65 67.81

D Formula feed +Azolla feed.

2P Different superscripts between treatments are significantly different (p<0.05).

(p< 0.05),

SEEIC B ZRMXORIEOENRE, FIAPEEIWTR
X&oHBEICEDP -7 (K8 (p<0.05), F7, WIKEES
EORFEPERSRMX THRILED» -2 (p<0.05), ¥
B0 3, HIREAEO 20% 2887 V' 5 TRE L ik
%7y MRS LIKES, HosKBERIHREAFAEO4%
HBELEXRED & 4 BERBICK 10-15% 4 - o8, METidi
EAEEDL LMo EHREL TWB, Livand Zuene? I3,
FiE7 Vi X A O 10 REPERAEE T O KEP b

venavoRBick-TT o4 5 —0 6 BHEEE ORE%
LT, SRR ICHEANTRTCOREROEAESISER O 5
BB LR LD b REDP o EWMELTzs —7F, QUERUBIN et
al® i3, At 5%, 10%, 15% 2N ZThERT V'S TR
X1z A T4 5 — i 6 BERBRE LRRIIBLT, 14
AKECHRAANOA 25 LK EOBCERESED O
B oteds, 7V5 TREWIALKOBREEIINTER S
<, 15% 7V 5 2B 5 L BEORBERRRMOX X o5&
BlRED - EREL TV S, KRB TR, MK OfEER
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R34 BEH T THRR LD SEOLELBFEUTH 7248, 58
BB EEWERAR SN, QUERUBN ef al® ORERE—F L 12
GEDo 7V ABERML 2 BE&ORBEBHEMOER >V
T, QUERUBIN ef al® 13, M, SROBIOERBE 2L
F-EBBPHEE L TR EBRTVE, RS IK/RLILLI T,
1347% & W O MK BE L cEARRHIHN, RLUTEL R
VDS, FREHEIZ PR L, T DT &Y BRERIE A T LT I
BZ, Zla@EET ARHEEHRE S b0 HEsnEY, &
fo, TYIIWRES voeoE, TI B (&R, VY YOERY
BV BIUESY I VENEEENE T &MY, AR
ETIHRMEDELEbND, LOLENE, 7V 5D0BOEL
& BRBMOEWIC XS 2 BIFEPCHLRIZ E LoV TR
FRRFREDEL, BETOKRMMES 5,
PDEokER,S, 7V'5OFEH pHBIEI pH55~85 T
b0, EAMNOKBREHEITBT 37V 70T EESE
146~193 ® 4 B X PR 203~243 D5 H & 6 A
BERIFTH - Iz KBIEMECBT 3 7V 5 Oty E
&, BEEE2g/m* Pl EoFE, 40 HT2000kg/10aT
ot T, TYVSOME v s BEBOEMREICB T AT
V'S OFEYIENERIEL, 7Y I BHOREAEET %)
RS 5 EHBFSHH E TS - 72, BUCKINGHAM et al.P 13K EE)
MBI BTV 5 OBRET VT » V7 2 B LTEL,
REHYOTMEARE LTI OMENTHEEREL TV S,
CDXSWE, FHETVSERMYE LTRHHT S 0Bk
BELOHEICL > THLMICSNEY, EMOY 1 v — ik
b+oaEZLNE, LL, TVIOFEE LTORAREEA
CHEYMFIA RS h, R & L cof M ZERLs
NTWIEG, 4, SHOFEELLTT VI OHLR, hoxs
wxtd BRI, REFERE Lo svidy a4 L -
ELTCORAREE S SMREIT A LEN S S LEbN B,

51 A X W
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BN B G BKEY BT V5 (Azolla, BRZLT7 AD + 2
) OFEMEZREL T 2729, pH, EBRMHB X O 74 F EREH G 7
VSOREBIRETHELRITIE LB, {LERS, FBIZX2
IS X Z0REPRBOERMIC RIFTHELRF L,

pH2.8~92 DEBERIBIZL BHEBIL 2T, pHE5~85 TD A.
japonica DEBIZRENHONED s, 4 ALHEIB KU BTHAH
eh2h BB TER U A pinnata 103, A. filiculoides 1008,
A. carofiniana 3004, A. microphylla 4018, A. japonica DEFIZ D
T, BER 1~ 2 HHoABRVThOBIIEVW L5 A CEER
11 21.4°C) Ik~ 4 B (CFESKE 14.6°C) TEBD - 7z, BTEH 58
OHBRBEDVLT7Y SERBTE ALARI>ZHDD (p>
0.05), A. filiculoides 1006 £ {ERIED A. japonica DT Hip Rk
i ER U, BMABOKBCEELEY Y SR’7 4 VERMAKX
BIXUOERFIX & b EBE»ERIC KL VKT U, BEiEE 40 HE oW
I EIZH 2,000kg/10a TH - 72dt, 74 HERMETIRRE, K
E, BELEIICRBHIERESEELRED 5 7,

LRV SRAMOMS v BEREGEH LT 251% T
by, FWIZXBEIFEIZOVTE, IEX (Artemisia vulgaris
L), vwZzwu—n— (Trifolium repens L), HZFRI)TVFD
(Vicia angustifolia L), T/ /7 ¥ % ¥ (Rumex obtusifolius L.),
LV T7 54275 (Lolium multiflorum Lam.) BXUE + R
(Brassica oleracea var.) \Zth, 7V 5 OFHEMEBERBEIEEILE
Bofe (p<00D), 7V 7 AN ERRIRG LB, 2~8
EHOREIIWERIZEARERIEKRS 5 72 (p<0.05), SBERE
BAERE THERX XY BED - 205, 20%, WKTA2@A»ED
Stize P2, 7V M KR X 28 IFHENE L, 208
ErRBEERETZL LI, ERARCLRESZREEZ 6T
ERRBEINT,

F—U—F:7V35, KW, VBN AEKEY, A pH.
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