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WEBOEY T, KEIFE2MML B4
WIRBEIC MR BB L LT Twd (BE R
2009) . F# M T3, 1994 4E D KIEK % iz KA
B2, WEROERRICKRELHEEL L2 5
VI, WMEANORE, BRI BRAOFA X
BEAN 70 BRI 5t T B, D T2 DT I T, 1930
HE~S0FARNDEE L v & SN B KEERDIKREIC
WDV % 72O DIKEEDANEL « s &, A D -
7KEDEMF A 2D T2, AHAHN 1O
FHgE LT, BHICHES T 5 B THIRILT 2 H23%
DD ST B, KREHREED TR E R 2 EHET 2
I < D S HED D STz (BRI 1939,
B 2006), WEERE=S—ICKT 5 KEHELD
BOAF AT AL, R GRS SE B K D & Hi 53
5 Z & TN 5 2 & 25T e 51T
W5 (EE R 2013),

IREEHEM TR O Bl WE D TEHFE O & L
T, FRAEWEMTH Lo HESRMEL T
RTINS, KECKEHEIZ1F, 2R, Y
Y, AN TAE VS EFEELRERIEINDG (F
wIN1939), D9 B »IdEYERER LIZ LISHE:
HT BHBEHRTHY, V) > BROMRIT R 8

o

MY A L CHEYELMBEE 0> T3 (Abelson
1999). V) > iF, MFPhCHERF 118 400 )7+ > o7
CELA D b EEH N, BUE O BAE N AT IEH
130 4E THi¥E 9 % & 2115 (United States Geologi-
cal Survey 2004), L2 LIJI<L#liBOIE 213,
) > HERE S & A7z R D S RS WIS
LIERLSHEMULLY) o ERL T2 (BHS
2005), KIDHEAE & L COFAD LA UL, W)=
WBOBEICERLZY) > %, KEEZALCEIT
52 EDTE, iRt L CTHAHET UL >~
BIROAFFA & BBREOREICKRELFGFTELD
LEFFE 115 (Ashley et al. 2011),

IKELHENE % Lt CEBICHT 2 LT, 2Rk
BIRNY AT IS B 2 AL & % B, KEDHE
fefbonFigEcix, 14FL EoIchiz > TOKE %
HERBAL T 2 3B 24T - T\ 2 2% (BER IR 2013), HEAD
LRI & - TE DD E ) 26T 501D
WL, TNFETIIEAEHLRIZIN TN,
Z ZTAWRTIE, F3HEALE o £ 5 K5 HE
B CAbe e % i3 % & & Lig, 2 s R bR
BOBRL DHN ZH T a=yF ok E2 17
W, HEIEA LD FHR F DAL R DML 12 K
129 R R MG L 72,
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4 FEFEDIKEHENE % 2012 4F- 6 HIc AT L, 3t
Bric w7z, 2405103 2012, 2011, 2010, 2009 4RI
W WLEEEWI O ) s, e BRI\ T o
H T » 2 ERS (i, 3ha) THB L X 117z,
B bR 2 e 0, 1, 2, 3FEDODKETH
5, HEEALIE, BEHBICHERT S W, PEIC—E MR
TUNRL 247> THEML 72, HEMEAL 0 4 HoKE
1%, KT 1T HEBILAD 72 R0 EA5T & A St
ATV w2 2 CIHERmc THEIE L 0 45 H o
IKECHENE ) & M3, FEEWNCIIERAE, MoRkfiZ &
DI FZIFELKREIEFT S (KIFES 2004), 4D
BRI B W 72 BRI IS B F 4L B K E DTSRGS A
L TlxZ vy, il ¢l as+ 2% (Elodea
nuttallit), 7+ 4 7+ 7% (Egevia densa), B & UV
Tl x> =% (Potamogeton maackianus), 7
v £ (Hydrilla verticillata), <~ & (Ceratophyllum
demersum) DG N ZWI EDHLPIZEINT
WD (W IREEHEEE  RME) . FIAIZ RS,
IREHENEIZ I LB L T 5,

FETRERIL, 2012 4F- 6~7 Hiz, EEKKET O R
R AR > 7 — LB ICB W UT-
72o 77 ALKy b (& 197.5 mm, BEAE 174 mm,
TRIC EE 23 mm OFKIL 1 D) DEEIS, $REAT 1
LZAIN, ZOFICIESDQCmm 4 v i) 2 X,
Z D LITKEHENE 4 L % A7z, KFEHEE ORI,
Rk a<=y T (MBHa< v, F—KR7%H
315) 0.7g 23R, HKi#E» LAKHI T BET
KRN & L7z, TNx AFEBHOKEHRIEZ L2 6
Ky b3, Ait24 Ky MMESL, 28 HIFHRESL
7o BEERZIZ IV FORERE, Ko FNOKE
HEMW A KA LS 5em F THRIL 72, FRIL 72
T EOKEHENIS, FrfEEAEEL T b,
40°C DFEIR R8RS | (el E R %
HE L 72,

W 722 FIc oW, SRFBEREL LS
BERWELME L 72, KEHENEIZ DWW TIE, pH
(H,0), pH(KCD), 4rjrEBEE, 3, w3k
M7 o, K727 a, s ) v
L, PVA =) R (WTHEREY) S BR), AHRIET >~
T TR, WL MEREERREEESR, AARES b,
ARAEA LI EE O KT H & WE L 72,

ERFMED L UEERREICONTL, L
7Rl & KESENL % 2 L Z U (2 v — 3,
MM400 Retsch #L%4) & 3L#k% H v ThRIz L 72
%, NC 77+ 74 ¥ — (NC-22F, SCAS #-#1) #H

WTBRBERIC X DI L 72,

Tk pH (H,0) X pH (KCI) 125w
T, KD KERENER 0.5 g XL T, KFE 21T
1M HiAb A ) 7 28 H % 5 mL i 2, kR (MMS-
210, HRHEALISMALE) 12T 30 M RE L, 1E:R
W L2t BB L kg T pH 1 (D51, #E T
2Ty 74D 2T L 72,

THEA N7 o, BT AT L, R
)T LDERIZDOWTUL, KEHENE 0.35g12 1M
Bife T > ®=72.% 35mL Nz 30 iR L, Wi
L7z B N72WEHIT D W Co BTG E 3
(AA800, PerkinElmer #t#)ic k) 74, =
TR T, )T ADEBEERZNEL 72,

THEREY) RIS OWTIE, FvA— 7R (R
B MriiiEZR E 4 2003) 27z, Pt —TH
2L VEHfiE 5 ) CERIE, Fi2 Ca= Mg 2B
BN HREEY) B X XD, 9.996 L jiBiligkic
W7 > e="7230g #M L 729, 4mL o
5N BB 2N 2 L 2 E ki & L7z, KEHE
ME 4 gicxd LT % 80 mL iz 30 4k i1z,
WL, MRz, £72, 10 M BEER 400 mL 124
WEN 7T YBRT =7 L% dg N2 72 130
mL i, TZA2WVECBR1.7g %K 100 mL 12
L7 %E 60mLimz, kLo b, HABT
CF =LA 7L 270 mg FABAIOK 100 mL 12 %
PLAERY I0mL M HIEL 2ozt
L7z, REHEN D 54472 I8 # 1 mL 12 BAlK 4 mL
N2 B 2248, O 1 mL 202 HEERHRL,
15 s L 72 4%, WobREERT (V-630, HA G4
B) TT710 nm OWEROWEE WE L T R E
#RD, A —7) CEBRERFEL 2,

AT > | = T HEEETR & MR AR SR 1S,
F 9 OKREHENE % 55 K E 60% I L 72, 2
TN Tgiz LT, 2MEEbA ) 7 A %H 70 mL
M2 T2 ReMIRE L 224, B 7z, EEE A
TH—FTFI4AF— (F—F T+ 74 F—mr,
BLTEC##) 12k ) 7> 2=7TH%EEE L HEE
BERZUWEL TRDO72, FBEHILEE B L OSHiRY
(LS, F 9 HENE T Uk 2 57K 60912 34
B REHEEA > 7' V%, 8RS (LCL100, 7 X
7 o AEE) N2 B W TIEK 24 BT C 28 HEEEEEEL,
HEEEORBOY > TN FNFIUT OV TREMET >
T TRERB L ORISR 2 5 & Rk
DFFIC LY Kd Tz, BEEEYI O el SEpR s
SR OMER 2 MR HE, RRRIE SR DM K
= A LR & L 72,

W5 & OKEHEIE DY > 7 L HHEIZ DWW T
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i3, #HEH Y 7 F 727 (JMP 8.0, SAS Institute
Japan #41) # Hv ¢, HERAGAES D B 5 K EHENE
T Tukey % EIWEME 217 72132, 53 HrIH
H B CHIBIf#NT % 47 - 72,

BRCER

32+ B L UKERNE DGR R 2 2K 1128
T, IV oIEIE, R0, 1, 24FHDK
HHENE T 4 g/pot LI EDWN &L S L7205, 344-H
DIKEHENTIX 1.7 g/pot &> 72, A=Y+ D
SRFFLEIEIY, 4 F A TOKEHNE THEE L
lr o 7278, LERWEIX 0EHOKEHETY -
EYEL o2, =Y+ C/N iE, 04EHDKE
HeMETD - & IR, 1TFEHOKEHETL > XY
B o 72,

pH (H,0) i, 0, 14 HDKEHE THMHEAHL
THo720%5 2, JEBDKEHE TIZLoRT LY
DMExR L7z, pH (KCD) 13 pH5~6 & 55 %R
L, 0FHDOKEHIETY - & -T2, icHi
BIUESERBEI1IFEHOKERIETL > b E
<, KICOEHTEL, 2, 34EHTIR0, 14H
DY 1HHEANETH - 72, C/N i3 0 4 H ook
R, 1, 2, 34EHDKEHI L KD - 72,
BHMEA N7 L, T2 7R 7 L, AR
)7, MVA—70) B, WHRVEREERIEEE R, A
HERAL IR, M LEENKLEHIZOWTY, £
%, &EFEEC, HEB0, 14HDKEHEIE

T2, 3FEHOKEHEL VIEDI D - 72, Tk
TrE=ZTRERICOWTE, 04FEHOKEHE T
borbmd, B & b2 > TEd Lz,

TR IE D ML, KEEHERE D H S TE 0 4R
1= &7 %, Ca/Mg ix, 04 HOKEHER T 6 LA
TiEodzny, 1, 2, 3FEHOKEHERTIZILE
oty TNLDEIZEHHTHIREI NS T6 Ll
T, (ki 2002) & v Bl R Bl TBY, 7
NI LEN =727 AHFANBIICAR L T B
Z &R, REkIC, Mg/Klbid 4 4 7owi i
TL2UTThH-72, TNHDED, B THe
BN T2LE, (b#E 2002) L V&L, A )
PIEH L T2 AL T AHDRRELTWDEZ & %R
T, BHITIE, A vaeh)vaickl T=r
P LOPE DRI L R A D B
(Verbruggen and Hermans 2013), 13272 & 2=
TR LEEICEIN TN 2ELTH, ALy
7 LRI ) 7 A % ERL Tw a5E, T
W2 BWT= AL TADRINLDHF A > &R
L, WILE Az < < 2 B (R 2003) . FEES@I DK
HEMEDFHICBE L T, ZORMICEESBEL W2
b,

IKEEHENE M2 I B 12 > W CHBT 2 475 72 &
Zh, LA N T AR SR T A, Hl
IEFRALERE, A=) VBB EERKEDH NI
ICH B HBRRE RS bz (K1), KEHEIET
BANL T L, =T R T N, ) ERIEEEICTR

1 NRDONEZ 5 ICHEPHA S L UTKEHEIL Db,
HENEALAE S
04H 14£H 24EH 34H
hidtk (a<=>9)

i (g/pot) 6.91 (1.23) a 4.14 (1.00) b 5.47 (1.05) ab 1.70 (1.28) ¢
G (C) BIE (%) 35.1  (0.95) a 35.6 (0.81) a 34.9 (1.47) a 33.6  (1.70) a
EEHR (N) BE (%) 2.86 (0.50) a 1.49 (0.25) ¢ 1.92 (0.23) be 2.13 (0.27) b
C/N It 12.6  (2.38) ¢ 24.4  (3.77) a 18.4  (3.04) b 15.9  (1.63) bc
JKECHENE
pH (H,0) 7.06 (0.24) b 7.19 (0.18) b 7.72 (0.16) a 7.63 (0.05) a
pH (KCD) 5.35 (0.13) d 6.37 (0.10) b 6.03 (0.11) ¢ 6.58 (0.07) a
ik (C) BE (%) 16.4 (2.34) b 23.9 (5.42) a 5.1 (0.49) ¢ 4.0 (0.26) ¢
sEH (N) BE (%) 1.97 (0.23) b 2.48 (0.50) a 0.51 (0.06) c 0.40 (0.03) c
C/N It 8.3 (0.27) b 9.6 (0.75) a 0.1 (0.38) a 0.1 (0.11) a
LA v 7 24 (mg CaO/100 g soil) 755 (88.4) b 1465 (423) a 362 (158) ¢ 451 (31.9) bc
ZHat< 7% 27 4 (mg MgO/100 g soil) 101.4  (17.0) a 77.6  (13.1) b 26.9 (12.1) ¢ 28.7 (2.58) ¢
Lt ) 7 24 (mg K,0/100 g soil) 168.6  (123) a 86.8  (29.4) ab 52.5 (25.4) b 55.5  (6.39) b
FvA—70) » B (P05 mg/100 g soil) 53.4  (16.1) b 110.2  (24.3) a 26.5 (11.5) ¢ 33.9  (6.33) bc
Ca/Mg It 5.4 0.7) a 13.5 (3.5) a 9.6 0.5) b 11.3 (0.6) ab
Mg/K 1.19 (1.18) a 1.12 (0.28) a 0.60 (0.09) a 0.61 (0.07) a
ZHeET > £ =T HE%EF% (mg NH,-N/kg soil) 724 (14.1) a 47.8  (7.34) b 21.4  (3.39) ¢ 4.4 (3.92) ¢
MR ESEF (mg NO,-N/kg soil) 103.3  (59.7) a 132.9  (24.0) a 43.8  (24.3) b 44.9 (12.6) b
MESERIEALAE (mg N/kg soil/d) 53.4  (55.9) ab  80.2 (39.0) a 10.3  (11.3) b 11.3  (8.41) b
WML E (mg N/kg soil/d) 55.6  (55.9) ab  81.8 (39.1) a 10.9 (11.2) b 11.8  (8.46) b

* PRI EHERGE 2 K. T 7 7Ny P 0T, HEIBLERHT, SEIEMOEIC L) AEL (p<0.05) EWAIALHLNIZ & ERT
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Abstract

Waterweeds have recently increased in Lake Biwa and have been harvested and used as compost.
Understanding the chemical properties of the compost and the optimum composting period is necessary
when the compost is applied as a fertilizer to agricultural fields. In the present study, the chemical
composition and effectiveness of the waterweed compost were examined with a pot experiment using
Japanese mustard spinach (Brassica rapa var. perviridis) cultivated on four composts with different compost-
ing period (0, 1, 2, and 3 years). Soil nutrient measures such as extractable bases, nitrogen mineralization
rate, and Truog-phosphate were higher in the 0- and 1-year composts than in the 2- and 3-year composts, and
were correlated with total organic carbon (C) content. The yield of Japanese mustard spinach was greater
in the 0-, 1-, and 2-year composts than in the 3-year compost, and was correlated with exchangeable
magnesium, C/N ratio, and pH (KCl) in compost. Magnesium was relatively deficit in the composts as
compared to calcium and potassium, indicating an importance of magnesium as a limiting element of the
spinach yield. The present study suggests that the waterweed composted for 1 year is effective as a
fertilizer in terms of the chemical composition, but attentions should be paid to relative deficit of magne-
sium.



