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Effective Application Methods of Nitrogen Fertilizer to Cutting Sward Based on Evaluation
of Soil Nitrogen Release in Heavy Clayey Soil in Tenpoku District
" Naomichi MIKI
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1997 £ DZEE® Dr. Wilmut DM v —
V¥ Molly) #EDOHET, HFRICERE2 5 X
e —BOMLLI-MRIZRESEEZK) LWVWHE
WMPBINTZOTHS, TO%, <7 A ITBW
THEME S v — OIEHNAIEEE 2 Y| A
BEBHEEZFR LI NS VA 2=y 78O
EH 72 LBIEDOMENKESER L, £,

thF a7 ud =l Mzl FoLEER

FIAEEMAIN, FERXBWTHEEERS
BELMTRZABIEVWE RIS, bhvbh
D5ETH DNA =—H—FH, FIEOMHHFI,
YL E R B IR OB T 272 &, DNA s
FERAWERERTON, —PERLLLHBE-
TW3, Ll Ebh 3 HiifizZ otz b
IT BHEHH EIEEITBIA, LAL, Zhvd
RHRETAZEIIBEEETHD, £ T, Z
TR, Z0H3bDILK —8, FORBHEEE
OEIZBEL T, YRRFORBELR X TH
M LICEOMELBNL, FEERM LTS,
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PREBAEIX, 1972 FLORZFEICREL, BRI
BWTHHFORBBREOFEL LTEELTWY
5, BHKEZEOKICLD L, EKAZERED
BHEEHREFRIIFAHEML TR Y, 1998 F
EDOBHETERA349,00058, FEFEA115,0008E T
bB, FRRFEIT, T2 10 EFEEkA e BhE
BET 50%, HEMET 4% THD, £, BETIE
TAV B, B FERETTRL, BERRZBWTY
HRNVAZAL FEREED 0% FIZEBREIZ LY
EFEINIZLDER>TNS,
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AL, FHOKRMWITL Y, BE THE
NTEF, o, BRBEIILEIZ L Z2BERD
TERWEAOBEREREZETRBOFERL L
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WIS TLRINTCBEMBEOBLENEZLD
., ERICEFETUARFEANEERMEOMKIN;N =
BREzELTRY, BF2EERELRTY
B 60

I BT, I, EEEZPHEELAVWT, £
ROIRED O EHEINTF 2 I T 5 BERINE
(OPU) 2BAFEHh, Zh N ZHELHEEES
ZEitky, ERELND X DI oTz, OPU-
A I X Y BRI 1 [B] 1-5 ERE DR B E
bha, > EWITIE, BRPEINLEIC X DR

i EERRS i 5

BRI VELOBEBESNS, Tk, FRPO
FIZHFIRTEBZZ L, @RIFEIFAEIC X
AR LEEEDZLLEARETH S,

) R4 PE L OB LHHE
FS5FD 199 EITR T BEFFRIT
39000 &, REEL4TEEIL160 FEET, HARL AKX -
IREIIRVA, 15 IR LT, KRB LU OH
AE»C@WEEICER Lz, =T & T, (R
Delta &\ ) BABREDOHEHES, LFHEF
EDFTRTETR->TWB, CR Delta TiX, it
REBOEHE» BRESFEEL LT3, @R BE

DRALIRIT X SRR EREN . OPU-(RAASZHREIZ L D | &

MR LA ER N — R EN IR
ER L. ZNODPLAELEEFEARETS L
LHITBR LTEMBEICLAVWTWS, 20w
FHR TSI ALY, 19984 & 1999 FIZT
AV ATPIDINLE B AREHEFZIEH L TW3,
—7 . HLA4IHEERE 2001-1 O FEERERIC X
W, BEROREFOELBRIEES X 1981 £ b
JEFIZHEOTE Y, 2o THELIERAIZ
OTW3, Zhbix, BEERL LI, 20
LOBREEREERTARDOEMEMN. T2
OO ATEBPHEBHEICIIRELELZOND,
Tz, 1996 FAFNOREFORF T, EN
RS L NS O BRI OENITE A
ERpoTnWb, 2O i, HRTEAT
HERNAE AL VHEBFEPARICOEFETDLZE
EEWRLTWS, BEY, LFHET v ST A
IR LIRSS OPU-EA SBT3 2 &
XD, BERSRoEHEICRAZ L, BT
R,

2. BOYEHIB & KT DOMERES B

1)PCR &I X B RO H
BOMHBOBEIIX, §2FETH2L, 4E
RHOEFEEBLIZLTHD, BHE, BoOMY
BZiX, #@% PCR(Polymerase Chain Reaction)
EEPRAWS, v f 7u<w=tal—vavick
DIEO—EOKMA (10 fAFLE) ZHEI L, PCR
EEIZNT, EREKEZTO, BETHHIX, %
DA DI B B HEIZ R RA IR EEL A3 PCR
Bk v#fgEh, EXRWkENICL o N R
S>THRH IS, HHBODIZ—HOMIE%E
BB LUIROZIRRIT, KON ZHEIE & FEICH
R TIXAENZREIE & B ey, BERTIX
ULLTFTHY, ZHHHBEERICL A F A -V
DEIE H D VIIFERE HFEOWUENLETH B,
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2)LAMP #1Z X 2 PR D) 51
WRERIETIX, SFEELD LAWP k&2 Aotk
HBIE > FOBRRICER VA TS, LAMP i,
KWL BAR Ui LW s T HE e i <.
IR ELR R LITKEIZ BRI EE S
RIBE I VB HETHD, BRTZETiX PCR
EBICEEZRODIEEOKRBAEM E LTHHFS
nTW3B, LAMP L, (V42D F 54 <—T,
6 DOEBHBEHEL TSI, BEENE,
(NRED FIF TR EOBEZES WD,
RIS HREES LE LT, BIENTEE,
(3) FEEAELF| L &M D Kb TRICHE %2 10-30
SNCEREFIRE. (DFERT 28RN 1 T,
MEERTIA B ARRERZS, Kl
Bz LNFTRE, (5)HEEZhE S X <, 300bp BATF
ThiuL, 1EEFHTI0pg OEIEEYNTX B
b, BEIE LB ERF OB AERKRE 2 LIC
HE CRIBEZEOBENH S, FHROMHF] T,
HER OFEUL PCR HEIZ X AR O] & R T
H BN, PCR EIZ X BB RAORIEEE S D
- HRIEDS LAMP RIS B D Z LTk Y, £DOR
DEBERKEIBAREL 20, RBE LM HE
LR B, BELL, MBORER, L, HE
T 1 RERECKTTLLIICRE BN
5,

3) BE DM AR UTe LA O %k 4 4 i
LAMP 2BV Z 2k v, SRRz
CEOMEHBIASEIREIC AR B, X BHIT, HHIBIEIZ
WL EEFENERE S, FHOZHREMN
40%ZBE X AUE, AL LR T 5 rTREMEA 43
HD, RIVARE AV OHHMEIMEAS A PE IR IR
PRWERES, AFNTL 3 FFEFITRTEHRL
RABAVDOMETHD DT, LERERSIET
FEEBETIE, BYOFICREZORKD S
WIEIEE B TE 32 LIt d, ZDOEA.
ERZPLABRE LTORNVZAZ A VHEFHN
AEINRLRDAREERD Y., BBBREIZTT
%<, AFEBREORILKRESEDZ LEX DN
3,

A) 5T DifeiE sy 7|
ARIEBWTRHESRBEFEAN 7 v —H A
RA—=F =2 X BXETFEYRTODBNTED
ATWNWE, ZNET, WAWALRFERRRD
NTEEDN, B FEER, XBTLEYRET
DX DNA EBOEICESWTHRITEZ 0
FER, BEDOL ZAM-BFHREDH S FIET
HbD, EBRIZE, BFODIN 2HIEERE(FR
k 33342) THeE L, Zu—HA kA —F —IZHk
LT, L—F—hzBHT5, XBETLYRTT
X DNA EESEI D, EXEENRRERDY, Z
NEBRHEBTHRET S, BRI LEEREIZS
LT, BFIDI2ZEHDIWTAKFEL., &
BIZEVBFZIRVD T TORTS, L—F—

KEFICETESORELEICEBHE Uit
EXEEORHBIIARFETHEIN, BTEEI
—EDF TS L ICHETE Z & BER
LW, e, BT IR_TE2HBITE 2biT
TR, BE 108 X BT, 1068 YT, &
DO BRI DHIREEL B, EHIT, HhHlick
DVETRE A= k%0, 2T 3EENEN
e, PEOBETHEATE2DOARATH S,
2000 FEOWMEIT LIVE, DEEEERX X BT, Y
T EBHIT WA ETHY, EHFEERBIUVA
THEBICEVEFEBTWAR, DBHEMN 40
Ti/bs EFEEITELS, ERITIEM A2V,

—FF. TAYADXY &3, 2BUEED 90% T,
PEEERXET L YRTERER 2,000/70
RBTERO7e—Y% A M A—-F—2HE L
LS, 1999 FEiTHE SN, SBEEIIFSEX
BREEMADOLOD 18 ETHD, ZDO7a—¥A
MA—F—2FERRFZERAS 2 A, VX7
4 7 AILHEEN 1 GEAL, BREPTHS, H
EDLZANIRBICTRBREDOR e —%4&
ETHIE, Z0o7u—Y% A b A—F—%2 108
HBEINEIEF BT, 24 BE7VEETZ 0
ERbY, THTHRTFEECEVWA hrn—%
FoX32EBRNEEDRS, LIL, 4% &
BIZ, JAVBLOY 7 Y =T ORBHBHED
LEZBNR, oY, #HRAOEEIAEL
5 LEBbhS,

3. B
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WERERIEGIX. K —#Ija L LT, 32-64 A1
O ERNTWS, ZhbDIROEIEREZ X
HIEBIZL, FNEFh%E F—Hfilg L35 (HEin
BN IX—OpMED 32-64 F&723), —FH, LK
7V MIRTIX, RS LRI IRS TR X
., BEERVBRWTAWS, Ly v MNEF
DOEEAMLER IR R —HfgL L7 b
ST oA %, It (2 v—UR) 2BHERTEE
7B E TR TR B,

7 a—VROZ/RRIT, FEREBHEICBWT
H IR FE IR SR IR 722 DKL |
LHBRBICBWTHLRBERIL SEBETH S,
IHIT, FEDL 20%BE, EESCABRELESD
Q0RERAT B, K&ME 7 v— 0k
HiL 20%FEIZ/R>TLES, LizddoT, B
FEOHM L)L T, Fr—#MigL LT 32-64
FRE DR EZ FVWTZE 4, 10~20 B8 OISR A3
Boh, ZTho 2T _RTBHET D E, 2~4 BHD
Ja—ERERTE 5, YRHRE T, BE
S5RICHA L THBEZ THS, HARENTIT,
200143 H 31 HEETSTSEMNELEL, DD
H 13 EARHE LTHAFE TV 5,
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2) IR & M Lo SL R o %kt o
HEPE
VBRI L 2 AF OB D& I,
ROMHRI XD S HIZHEHTHD, 1 O
BRI B OMET 4 DEFE R ORI & g L
THD, 1EIOREERT6 EOEFRENEINE
g5, F05H 3 AR THDH DT, %
NEZIRFICBHET S & ZHBE50%T 1.5 HOM
EFRELNS, BBHEOSHEIE, HHLE
3 BOMEREFRAWTEBHEEZITY ., LLOFHE
PUTEROIE, Fr—R1ENSITERED S
u—ERELND, LER-T, 3 @D KRS
—IENSIE 9 HO u—UERELNDZ LT
25, ZREBENENTZD, ZRFIISEMLET
HBHN, EIZ6EDOHETH S,

3) MR A

EAMZFEIT., HEHEAAE X OHERE
BRE, VIHREBHELFEKRTH D, FHIEE
BHIZXZ 7 u—UROZRBERIT, VHRES
FE L R SOWREECTh B, WEEIL 30%IREE, FERE
DERBEIREIT 0BERET DI, KK
Ry a— HEOERIT 10%BEIZR>TLE S,
ZREILZENETHEN, TIPS HEL R
20, Rr—HMlasERIZEOND 2D, FD
No57a— EORELERTHS, YHBRET
X, ORIV ZAZA VBIVHORERED Y
B—VEREFNFNIEB IV 2EELNLTWS,
AAEMNTIX, 200143 A 31 HE{ET 222 8N
HAELTWS,

4) BEfFERMESF OENEIRE

WX, BEHEEBEVWZEREREIZLY
HEMEERSFOEREITRo-TWS, BRI
4 6 FEICEREHEF 2 TE LT, BRI L
WWEAROEmMEERL., 1HAEY Y 22/, 6
MTAE 132 BORERRT S, T L OR%E
ZREICBREL., 1YY Y 58, 6 ETEAE
30 EHOLRBHEFEEAEET D, TNEFNLOMR
DORELEITENTZIHESOAE6ELEE L,
EERELEmRTD, FFICEYOBETFY 4 HE
BRF 24 A EB LU THBERE & RO FIETE
BTH, EERERBIVERFOREFTLAZED
BRAEN D 6 EEOEEREFDOENEZHEL, 285
REETD, 20 2 EOMEREZERL., K
RPREHEF L LTOFGEITY . YHRE T
X, ZOHEICE Y, 2000 EEEICIENIZTHE L K
THRBECENCEFES2/EH L, 2%
Er RS v — DB W IHEIRKR S v—
FILBEEMA TREZERTDIZ LT, 208
RETRONEREECAEOABHOIXLDX
BNy, REBENMETEILDLED
N3, BREENSAE L BNVIREYM L ERE
B,

4. 85 THE

BB TFEE

WEREE TIX. SRR 12 EEN S, B4 DE
BiR % RT3 = DICEBEFEERR ORI
BYATWS, REIZIT FEREEEIIELD
BEBEB/EFELTWS, 4Tk, AMmBk
¥EERLFEBLAD), ¥ kv S ffE, DUMPS, 7
MR E, EXMRFRZE,. F=T47T
v 7« BN UEMREE(CHS), BMHEMEHER (2
u—J 42 16 KIBE) REBHMLNATEY, =
NHDIREAEITRERELRTO 1~HEEIZD
HAEERDADVEIRENRALNALDOTHD, =
S DKFIZ, DNA BEEIC X W EMMSOX
¥ UV 7 OHBERBRED SR TWB R, B2k
TH5ZLIREELY, RiE. B FEE (gene
repair) &MEINDEMNREE I, 1~HEE
BOBEREIIZ T 2 ALE L T, EX2IREIZ
BETERZENRREINTWD, BIFEE
WIRIEH REEEIZFTX AT 77 A b
(chimeraplast) & FRIEN A AT AR I LT
FVIX I vEF NEEOMBICEATS, E
ASINEF AT TTANBEEDENI 7 LA
FREEEL, & EITMEEAARREOBETFE
EHEmCIvEEINS, BEFEETIE, R
JH—(Lhag g VARRE) REEFERLRW
7o, BEFOMERMBZIIEZ 578, £k,
XATFTANEEDL Y AP DENE
BT, BEINZEFILNMITZOEETHS,
Z O BB EETERVWS Z iz X
D, BEEFERFOEE (RR) BETFOHRNRERT
&, BEREOVEBRNRFEEL 25,

D)EEFHBEE (FTFvARY 2= )
BEFHB AWM EHESHIEICIE. BEBRHOE
BFEEEMESRORIBICEATSEY S 71
ATl aERT A NVANY F—ORRG
BAOZFERALEFERERDZN, W bLE
BTCIREL TS EEORB LN AHERITE,
TE, BHIREBENRTIRRICR o7z LI,
ERRICENOEGFEEAL, BETFHEA
SN ERAWTEBEEZITY) Z &2k,
BIETFHBZBYOERBEZIZ R >Tc, B8
X, BRI ZEOREENBEINTND
e, BEFOEAINTMIEIET %2525
TAHHE, FROEBEIEDHE (KEE) »NE
LWZ & Thd, £, FHEEBHEE O
BTRZRVWE, BEFOBAINDLIHBALLED
FIEIEEICRETH B, : ‘
BEFHEBIOBEMIT, SEYOHELE, F
BHhER, PRt CRETVEICET 28T
WAL, BEREEEEETHZ L, FERLVE
o AVE—Tzuy G TV ST
A )= VT IFR—F— TvFhun v
VIR EOERABESEYECER L EEIY
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5, ERAETNVEMOES, BRRARBSED
EFERETHD, 1998 FZTAY IOV =%
ALNTI VAV 2oy JHPBRBRFHBZYX
TEELEZE D - TrFhrr 207 z—
AMEERRBRZBEMA L. 2000 FEDRFAR L H
BLTWAEHESRTWS, Wb 8T
BRREOLD LR ->TETNS,

BEIZ

S%. ROMHBIREFOMBESBINER L
~VIZET Y, BBESERSENAKE AT
5THAY, £, BHREEBREICL2FEED

HEENTR LR T2 LItk Y, BEFHES L
RLEOISHPFEORES L ZAETHERTRY, Z
NOLOMEOHEBIIZTEICELLELT., EER
B PR BE~TER > TWB, —FF, BRI
BT IBEBPRERCZBRIT, 22 10 FHEEL
TWARWY, ZHUHOMEEDZDIZIX, EIRKAL
B OIASEHRAOZRFOFAEERT A O
OF7 7a—FRLETHY, BEBIUOEHMIT
HLHLAALTHED, MM FOWREERENEET
HB, WTHOMESEFIZBNTHMIEFE O
HERLETHD, :
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1. dbHEERE B DR B ORE S

1) EHIERER O

EHEE DR E R AL LTz DX, 1956 LI
CThAH, ZOFE, HREITOMEBEX%Z1T T IR
Pty h77—ALFE] BIEE T, 2O
A uy b7y —AEEI AFORBOXEES %
WE\TRET 2 EMBERZDRETHD TR
L7z, BfE T, Z OEHEL2 I EH OHR
B BIT AR DAE o 72 ()1 - #54<, 1959) ,
EHITHEY A L— VR R LT UG DOFRE
EHHES STz (FER. 1969) , Zh b OFgi X
SROEHEEREOEE SR X, 0%, LiE
EEEEIE R ER & AEEROmE TREICLE
DOEMEERIARA L TW-72(E 1),

2) BAEHEK D BARRIRIE

1960 £, HABEFFIIFTEEREEEIC X A%
BEORE, Z L TCRABEOHREZHEIS &
BEEAELZBBIECLTWD, 208, ks
D1 FYIZYFABAFERILI2.9HTH- T2, Z
AU, 1999 ££1Z1% 85.3 BHIZ, ¥ 40 £ T
FIZ 29 LM LT, BRES 1 EEY Y F/HE
LEY. 1960 FEizbh T 3,694kg Th o7z D
W2t LT 1999 £Eii3# 2 {5 7,370k 128 2. 7
(K1) , ZofE, B EMEREL Y OfAEA
HgERIL, 1970 FEF Tha Y729 2854 LRl- T
WIZIZ B b BT, 1975 LI, ha %720 1.6
FETIEEAEELLTHARY (M) , /2, B
MEEY Y OREAER (FERE) bR
B2 <, 1970 ZELARE, 32~36 t/ha DOEFH T
Lz (1) , LER-T, ZORHOUE
HEONAS, Bl & A FE S ARBHZ ES Wi b
DLFEZIZL W, LA, hyEwaviciFE
SN B BAHRBE DML DK T REELFR D
WEMREEIZL, ZHICHFEOHERMD Y, Zh
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Rk (BEFEKY)

SOERNDIEOHMIKELSFE LLEEL
T2iE ) BEMB LT,

L L, Z0OBA SN BERB OSSR, HESh
DrERS A BREREOWETORE O A
ICHADZ L 2BHRLTWSD, ZOFEEZ, &R
T 5 X9, S BOILIEEREE N FFRIICEET
EBANEMIKRELBEELTL B,
2. BB ORHGHIFRBEDOT-D DS

BT, bbbl FORNTESN L —BE—
FERKPEETHD (K2) ., ERORKESZ—
o0 [REE] LEZD L, ZORBOHTELHN
BHLTWRIZTERW  FEPLHTHWER
Lo, AEHOFILEBERTEOFTHS, &
Z AN, bEE COEHM OAE R LA R RK
DOIERIT, BROZ L7225, BEEAR LW D B
NTOHAFDSAREEEZZE L ENXET,
Loy, FAAENEARESBHI KT T 5108
2T, BEEBTOL-E - 42 KDEMERIZ,
BEGAROEETERNOES #LHEITHFAA
72, BT AL ER S E OB, s
SRR ~OESFELIAZOEMIFEL L
TWb, b DEEERRINP O DRSS, KK
I FEDSARE R THRER L VO T
PICERT5, 29 LTEER LW RHEATO
ENBRRENSE LTV,

IO IEEMERED D b KRR ~JEEIR
KT DHEEERS & FENCEET I BDER
ENHEORNMRBABEOHBERN THILTL, FD
EODBEARE~KET A Z Lidv, L,
A OFEBHEENHE X, ZHISES TEBRIADS
DEHOFFHIAHRNENT 5 &, F DA T ES
PHEAMREE LIRS BER LW O RS
NHEESBBEOH TN (M2) , Zhds, BEE
BICERT AREFLROMATH B,
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b Fookd]
) (#FXK-AND
A BEORS AL FADLORIHRATRORBET FAPLORANERERERAT
RARSORARAGLORR HAT R HAL, RESRELLLT B

B2 BRBICHTIARABIBRIHSIBAEROMSTHE

LI E B RIS AR EZHERT 5, BiOERE
~FHT B3 Z & THRIEL uﬁﬁ/ﬁ%klii?ﬁi
N) IEET5 L, 1 EOEILFITERIC
1%kg%ﬁ?6(56\w%)°:®N%ﬁ&
SHTIEEES &V ) B THER I 2T,
HEDOSARIZEK T AREBLSFAE L, F
BB ENTEET D, Wz B L, BEL BT
5L BERERFHRITDI DI, —E
EREOEM (Bith) ((TEEE TLF AR TE S
PREBELRERL 2D, Tbb, W EKEY
BRI BB SR D70 D DR T ., AT EREY
7o b O REEE (LT, AFPRREEL WV
5) THRED,

. KB ED O DBEELRILFFRERE
BREE R D DBREFRORENR L DI
X, SAUROEMREBSZRICKE~ERT D
TS TREBILERR EICX D REAERES
el TEMIOHITAKRE~ESBTELE L TRE
T 5XKEFEBO 2 BERDD TR RRR
BiERE — kRS L, B - BJI1 (1999) 12X 5
KEREOHBLSEIL, BELALFRBEE
. WIKEEE, MTEEKOKEEE, B
L BHHA~DFAERANEDIODEEMND
ﬁ%br&é L7zhd o T, RICKRIRETH Y
Wb ERZEETD L. UTIKRREHEE
R RMBREEITIISINEL RSB,

D) FJIKREEEN S ATEEL S FAREE
KA (1996) OFAEIC Kiud, BATERICRA
Ihd NE&({LEREE, RESAR, BREICE

-
0 = —

LEMBNEE., R, BERLEICHKETSIN)
 100% &35 &, BRELEZZTRIZF
~NRET AEIES (FEER) X, RANEORLE
6%7Z o7, BT - B (1997) DFRETIX

N OFZERN 9% ThoTz 9,

4. N OHHFEZLFZTITREL, 2
AR (A STEHOEFEICL > THESN
Bk EZE LUSIW e A) WG TRINC 5 &
KET 5, LEEO LY 2ERMAKARAKEITR
X% 450mm THBH S GEF - BE, 1997) | 1
ha Y472V 1 EEOHEILFDOEMPELE N (106ke/ha)
BREIKICETIAATTEDO N BEL, HEREN
6%72 5 1.41 mg/L. FIEEN 9% 5 2.12 mg/L
b, Lo T, MI0EERAKEELET
HHENEETI ng/L LTI 372012
VEOER 9% DA 5 0.47 BH/ha, FER 6% D
P41 0.71 §H/ha HSERAERTRETER L 2 5,

72720, ZZTOmFE L ha iX, #Hi#th (i)
FREOZ L TIERSEBEIESZ & NATER
. Tbb, HEEETHINS, LED
fAE PRSIk L LTOEKTH S,
Fhwz, RIZZ OFIBEED 5> b 50% R EH,
TixbbEME 50%7% 5, FErIEERIIE
FHOEMIE 5 T0.94~1. 45/ ha DEEF L 721 |
EHIHR A 25%72 5 . [FKEIC 1.9~2.8 56/ha & 72
%, 2%V, LEOMAEFEETEIEE MO E
FTRTZLIZL > T, MBHEBOBEERALSF
RAEEENRE S,

A EEPEX LT HEED 5 DOEIZOW

£1 ANOBLAKEEEN AL EMETRBRORE & £

. b & o AAR .. EmmRNL0  BEE

o ORERC T % Eﬁg e SR 2

(Fh)  (FE) (SEha) (F/ha)

Ef 42.75 15.1 22.6 353 1.50 1.3~2.0

AR 109.96 30.7 434 279 1.41 1.7~25

BilE 132.02 63.3 112.6 47.9 1.78 1.0~1.5

[aapibz:d 68.50 234 23.6 342 1.01 1.4~2.1

pib: ] 62.44 12.0 20.5 19.2 1.71 24~37

S BT 244 415.67 144.5 2227 34.8 1.54 1.4~20
T:bla, *2:cb, %3 : AN ROWI~OFEEE 6% L0 0% & LI Ok TR,

- EHEERALEE BAKEREER (1999) 12X 5.
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T, ZOEMEBERD, b EFROFHEICE
SWT, FETOfEFEEZ L2 RKkDD &, 1.0H
/ha~3.7 §A/ha DEFH T, BL % 28 /ha 2E T

Hol (R , BRELTIE, FIVEET A ERZERTHE

UL EORBRBEIC R o TR Y (BRI L Bk
i@ O Rt H 5, IRTPETHFER S 9% &
TS, FAEFTRREEEE L T3, L Lo
SHTCTOEREBEREIL, XLV ORBND S,

2) HITFREKDOKEFEED O HRIEIERALS
fRERR

TR FEADOKELHESFEELIEZER (NO3-N)
BETLLZ, ZFNCESKBELLFRERE
BEZTHD,

BB A S N 2 TFESEKICHEEE R
2Nz DX, EMRRINFIA L., B#ttTcoN
TERICHEHAAND Z EREETH D, T, &h
720 O N BEHHICINERTEED, Z U HETH
5, ZDOEFMICBITAE S DWNAFERZRIE
RELWD, dLMFETIE., TBEONEE2HIT)
GO N RINE] & [HTEBKF DO NO3-N
BE% 10 ng/L LTI 5 HEOFK KN (RIFE)
DEEHER ., BfFtO NREAELEHEL TS
(db¥gE. 1999)

EREAE» DIEYOERFEHEEZZE LSV
KREIAN, EBIZEEFELTWBTTO NO3-N
PHRHSETH, #I T EFEAKF O NO3-N BE %K
BEHAED 10mg/L AT &3 5121, RFEIKE 100
nn %72 9 NO3-N T 10 kg/ha ¥ THBRIZERFET
&5, TR NS-NEGFHFRELTDHE, ZhiT
EEEY ORI N RINED S, Z Oftigo +
BENREFENBEHTES, flxE, dbEOE
REREHE T, REVKENR X% 400~800 mm
Tholz, LIzid>T, NO3-N BEFAEEIL 40
~80kg/ha &725 (£2) , ZOHIBOTEKRE
THEFEY = —F ¥ — K77 2DEHR
7 NRINEIZFY T A5 FIREN ik, Zh2h
160 3110 180 kg/ha & RFEL HNBDT, ZD
sk T o N BREA BT 200~260 kg/ha & 723 (F
2) ., =L,
BEAMCHEBEDOLRM2 ETEEN S D NO3-N @

MR EBYREMLRZTNE RS2, 0

TNERFEHWRBETH->T,

whE E BB T B, 2 Z TIiEE Tz, #hb
ERLHEENFIRREIN TV (ZK5,
2000) ,

e EDER N HEHE &3 106 ke/TATH D05,
FhEND N REREOHF TOFETREER
i£1.9~2.588/ha T.BX % 28/ haBEL RS
(£2) , ZOMEE, FITE X TW)IKELHED
DATCHREROEHHRE L BB eh—H L
T3, FIROFEERE» S BUL, HEis o
EMEREY 2 0 HFTEES, R OfAE FTRETERK
Z EEloTW3B, 7720, HBOBEIX. Ml
EOHH AN BHEE Y 2 TR A K
DB L, FEFAREERI VMo biRRb, B
KT BEBEOSAREMESEEBRFICRERT
B EOEEMNI DN LD (B, 2000)

3) Bt ~DOFARR N EH O RIBEIERL
SRR E '

FEOIEEICBITS N BREAEOLIRE
Z 7 &Rz, HEN SO TREKEZ NO3-N
E LT 10 mg/L LATFIZHERFT 5 Z L A3F[EEZ: N
BABZHARANEL L. 20N 2EMICKRS
Iz, ZFhic LB L, BREEATOHFERAE N
BiX. BI# 200~250 kg/ha D& TH D (G
BORWFES, 1992) , #EILFOFEM N PEHER
106kg/TRTH DM 0, iGN &2 ZDSARERN
WRET D &, EREDOHFARANEBLUTIIT S
HIztd, 1.9~2.4 85/ha OFEFEIZR 5,

EUZEESIT, 1998 4E 12 A 20 H LI, Hrti~
DHFRBRNBTAES 210kg/ha & L., 4 EHD
2002 4E[Rl U H BAREIZIX, = 3% 170kg/ha 23
FB3Z L2 TW5 (ADAS, 2001) . HEERRS
Sk, & HIZHAEDTEEN R B 2 DB E
TERWH, ZhE It EICERT5 &, &
A% BEEIX1.6%/ha &2 5,

4. B EEEOFRNRBOTDDO T Y A

INETORmEN D, ILWEE O ENRETH L
PITRBOEREMICEELTW DD UF
UADOEKRL, AFFABREELBEEICHERSETD
ZETHBLERTES, Z0HE. SARI
BT 5E S O 20 S EARNLR S A RITE
R, FOXIRKENEESN., FHAEFEIC
EAREERDDNEEZD,

F2 LHEOTEMBICETIAFAREBLABOERRATRICEI(AFARTREROHAT

gt bEH  ofd _ SUFTUEIE (Fiha) ODEE gk ONOSN  EE el
wi W W T pamm BREW g o i  BFEE  REER R

(Fha) (Fha) (FEH) Wy Wy 2 (keg/ha) (kg/ha) (kg/ha)™ (F/ha)™
1R= 11 109. 185 1.67 1.70 TY 160 600~800 60~80 220~240 2.1~23
8ips 94 91 131 1.40 1.44 TY 160 600~800 60~80 220~240  2.1~23
B 260 82 212 0.82 2.59 TY 160 400~600 40~60 200~220 1.9~2.1
ik 172 - 64 126 074 1.98 TY 160 400~600 40~60 200~220 1.9~2.1
=8 56 55 65 1.17 1.16 0G 180 800 80 260 2.5
*1:c/a, *2:¢b, *3:TY=FEY—, OG=A—F¥x—FF IR, *4:EFREFE=d}te, *S:#ELFDO N AFE=106kg/EL LT,

ERBEFRMELFOEM N AFREL RO, M ALEERHKEREER (1999) 1245,
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1) BEIERAAFREEIC X D FEBHEOH BREMICAF LR Br[ERDBE, ZDXH Ak
ERUL7ZEWTFHOFATYH, BIERALSFFHE BEEELE DK EIZ L D X 5 ICBFET AT E
BT, BRLF 28/ aBEThoTz, LIz Eir@RETHB,

> TC, b#RE DR EENREFLRR L 25T, 5. BREMMEL L ToltimE0E RS
FHGMIIC BT A 72D O AL, BREB IR JtHEEERETEA A=V BDB, hPbok
T AEEH (FH) 1 ha Y7z v OfREEELK A 2 5 BHESTZEEZOT, Jhx L LzEoEMIZD
BELTREHTIZLTHS, BEDILIEE 272 EHMEN DAL, FROEBRBOFEEDE
2L LTOAFFEAEFEEIXL.65/ha T, LEiE DITIX, T 20 CRBEMZRFERSH - THRE
DORFEHD 82% Thbd, Thwwx, dbifEEsL  IWELY A L—UREITTFZHELTWS, FA
HTHNT, BESOREREMRITEERR A A=V, OHART, ZAREHLZRE

bEFFEICHD, PR TEZ0dEEE BV TLIZZZ W, TH
2) BEHi~DZESIRITSAERFLT, {LFEEE BEIT., LEEOCHFALEFRARN S, dL#EED
I3HiBh &1 5 BEDILRLEMA S A—D L, BEXZRLS,

HEHA~ORNRIIILFOPMSARERER LT LB EOFILIIZOA AL bbETE-T
%5, BIEMBEHE (2 8/ha) O THUL, W3, BBEZLVELZORBIZ. 812, B
et 5 A RIS ARIBEY (BIRZ 9w H B, Wb BRMMETH B,

WwAHARTY—) L LT, FRIKBI % 50 t/ha ZOILMEEDOBEEN, U2k, SARENG
BE (25t/58, JERIESBE TN-U VE(P,0,) LOBREBLRFILE 722 WS 2 LI L TR S
— BV (K0) & LTE X% 100—25—200 kg/ha) B, FHRLARNWEDIZ, EC £ENT Clol
EEEND, TNEFE—EBROREREH HY) o e W IEAL AR EIC X 5 AR EEGR
(= AREIS 10%RE, 1 HFL2HEIZ, 2% i, db#EECTHLAREAXRSLZLE S, = DR 27
B 1 FEEXER Y %13 50 H B THERB4ER) W Bz, 1TE., RBRIFE. Tk, BH.
WCRIEK L BED 2 EiCHT5, Z 0B, 5 BREREVWSLEET I LORPEERKY, +
YINETREZ 8 t/ha BEOKENDHERTES MTEE LTV MLERDH D,

(A&, 1988), ZoE5EOSRMT, HE5E 6.5 AR ,
HEEZEIEEERE (b, 1995) L iEsd5L,  ADAS (2001) : Managing Manure on Organic Farms,
N & K0 X, IZIEEIEEERERATHD, LL, 1-23.
P,0s DIEEEIZHE L NICRET D, 2Dk, B EER (2000) : ESEEE bmEOR
SARIET CTEE BIFICHEREET 2 DIRE EHIC R D HEAFEDOTUR LRE) .
#HThd, BHE. LEDMEERLCEMOL  BJIEK - BARAK959) : BT ERER, 4.
B AZIRE PO, ARELARWE ST, {LFIEE  9-—19.

THIETALERD S, JeigiE (1995) : Jb¥EESEIEAENE, 49—54.

3) ZOVF VA TOHREIZLS TDN HER JedEiE (1999) : FEERLE - FMIHOF5 &
HEPHEPCENFIRREYER I VZD 1999, 1—123.

WEHO TN EFR%, BEMESRAORET— BB O - BJIEE (1999) : BEDHFFE. 53,
Z (BMESBR. 2000) DfEE L, EiEOEKMGT 865—873.

WEAPET A, HEICLD TN HEERE2RD S - N — - ST BB (1988) : LAEES.
oo TORR, ZOVF VA TORELITTIX, 59, 419—422,

EHEYL A (305 H L& 8400kg, H ) TDN Esk & WL (2000) : 21 HE~D~V=aT - T2
12.95kg, FEIEWEOREYIEIFIEER 12. 4kg) O JmaY— 32—46.
TN ERED 6%RBELUNERTERY, Ih =EKREMm - RIEEKRIE - B4 B (2000) : LB,
i, TOLRMGTOREAET, EEILFOLE 71, 396—399.
KHED TDN BEREZMEERNEE2E®RLT AAFRE (1996) : byl HEAREHFEEE. 6
W3, ZOVF Y FICESHTEEFBLRDORZWN 2By RS Y MEER 17-24.
R BEERE 2 BT 5101k, EH#LFD Bofh - EEER - BRILT - EBALE
FLEKEERZ THEE LR TR SR, (1999) : JhyEEEHIAFE S, 33, 16—21
4) FRAZEEEEGRE & FITEE D BRI A R RS &1 - BEERE(1997) - BLiRE. 189,
fic, BERAFFABRE CHRBREEZHEH 4550,
T5L, BHEELZZTAETIBERIL. £  FEORUIES (1992)  HLWRE - B3 - EH
SAfAEMBRIRE L A0 B, W, FTA EHiERE DD BEREE %%, 386—429.

ROEEESX, HLEOREEESHIBREINS, PR = (1969) : BN ER®E, 17, 1—184.
Z DA, BRI ERERE DD R VB AR
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HENRS R A 121 HROILHEESE - EHORY)

TS O, - LB RO

EEDTEEED—DOTHIBRBEDLHE
DREOTZDIZIL, FH - AEFOEE~DH
DY PBREERX—UY—RNZRD, ZOEMHEE
HETCMEIrDBELRBZZ EEFEW., FHK
5y DRERG . FIF 2 BF, REWMEE, RELUNO
ey, ARGORFEOHER, S%OREL
IZOWTHERT 3,

L= R) %5

LI T EEEE Y LR IR S G,
BERESIIBERAEY (F o RTBELIEZ R
JRRERILAY) . BHE (TEA LKA | &
BWE (IR HDIWVNIKRS) . AR (7=
M, HLEER L), KEEeZ I VENEGERTY
5, TOMIZAMBKSLILFENDORZAAD R LA
GEN, [IE (RBY R, 8%, BELRY) biE
ELTWD, IBEIIEY (R 7YY R) .V
VIBE., BEIRE. AT u—nN, IuF /A K,
B2 I vl Thb, L0 ELELT
BHEA . H S R, B OB OB
FENEGEND, T, XU EREHELE

BI(NPN) & LTIRSR, SET I /B TUE=T,

X7 VEF RRELEENTWS, S50
BEROFZIZLVEBEETRBE I S TWEER
abBRHEINTWSE, ZHUHFEHICEENDIR
BOLETHFFRITE o THRERMOLNDOREID
EREOoTWRLEZLZDNERTHDLM, BIAE
FNONETHRHEINTWARTIEAR Y, FL
TRAMEBER LIZGE ORI R 72 5
HE,

Bl 80— GLEERFRFEIR)

F 1A o—ERHEKkERLIZLDOTH
D, BRELTOFHARDERTHEIETHA
BIMEERSRICNHE I TV A EE L IIET
Bid, —FH., #)ILEERERERERSIC
X BFRR 12 FEENEHTIE, IBIHR 3. 987%,
Z LRy ER 3. 221% EIEER R 8. 737, 2 F
o3 12.724% FLEE - [RR5.517% & 72 > T
5, ETFBHOGEM ESENCEEN S 5,
FIHETOENOAILICBIT ZMERIT 1.4 7
/ml A28 90.8% (~3.4 F/ml TiX 97.2%). &
FAAREIX 305 /ml LAF2882. 9% CThH B, LixLig
F. AHLOEWEFEE, T - KB vk X
TOMBEFRICED2FERBHEZ T, BRERRM
BIEDIZDIZE Y —BOFAIBRKDLN TS,
O4soF H

Y DOFASE 2R 21T LIz, (ERIT%E
MREICERABEINTZ LDOREL, hDOFD
FERS LARAORR LR > T oTz,
LA URBHZEIZT TRREL, 2hboyE
Rl (k) k4 R BRI 3 B
L ELNAETORANBERTE TS, &
LI ENT2 &y ORLBEFRA~OFH, B
JUOEMICIIMEIZLIE I 2 VWRERR4E
WES 2 OYE. HDVITIRS Bk oiEM
YE A BMIET TITEL BERLBEROMm O 5
~NERALENRTETWS, 20X 5 RIEEIL.
BB E D4y B ORESLEB X OB A M EL k72
ITTIERL, BWAMEOE DRI EZ bR X
HEENEETHS,

#14LEBH (A IKEFENDIHMAOLE (100ml B2 g)

3, B3 3 B
Yon VB Ay 2.6 0.32 EHE K% 0.7 0.2
Fr-gyn VB 0.7 0.68 Avy9h0.12 0.03
WA/ h-fyn ) 3.7 0.47 J)7  0.09 0.014
Ie® 3.7 4.4 PEE Ak 4.7 6.9
A%y ~_87.8 87.5
2. FURSOELF AL E
FIRIRS ZOEE FERE BER- BRERE 20
(BFE)
25 AL AL - L
7Y —A a=t=y)-h $9-7Y-h TARYY-4 N -
97" 7)-4
PREFL ] FEBEL TR 3L, MPC LA REEALFO
(3-7"wb) 41, CPP
IR #-2",CTC AR fi B DFEHE
(" 47)
o IR RSV FS WPC.WPI.HMP
(hz~47n JE) (B A" -1)-) (ffs B DFHE)
L Tha-v B8 HLIRRRRFENT SERIRS TR
‘ FEEOEK
EHE FLIE AN
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O4HoxE
—RICBRDERERLEDNLTWVA L DIR¥

I
RO EE . 8y BB Y |
HAICIR Y IAENTTRAF — R R X
UHSREREIR S & LT . AIRIC & o TIXED
FHIIME—DRERTH Y, T FARRAIL L
S>THENTZRBUEBRE TH D Z ELIXFETE
720,
B UNRIE I RIEOT I AR T
AIBHFTUHRATI/VBLEATEBY AROT
L BFERMIEEEE LTS, LIE
PRI BA VTHRERT I BBE VO
BT DO S ATERREET: © OBEEME L B ILICH]
FAERTWA, ESITEbENZZ L7 B
{EERND B VTP ICEBUA N T A 2 AR
VEfZRTZ b TER, — 5., 3T L
NE—PREIZREIN . HEAL BT I R m
FTY VT VLA ThBBENE,

—R

(I B ) DAL BT L

A TIEEE S FICEE TR RBICEL, Z
Z OWAEMIT X > THEER ¥ ~EBRINTHN
OpH ZET XD (BEILkD), TORR. F
EMAE Y OBEREINE, ALY T L) v e SR
T Kl ¥ ORIUBEER R EHRFRD BT

e
BB BRI 2 A T b I SR B H

TeDITHEERIR E N, X HICBOERL., EED
1R, IBNMEE O, FEER 1 4 DRI
ﬁ@&fwﬁ%%ébﬁﬁfotﬁ\¢%ﬁﬂ&
BUBATIZEN D EITE T 4 RAEDES
RERFELLTHLNTWS,
FHEPRATHEOTFNEL S (TH. ¥
GO r-ZAL VLT R
2) AW R VbR BEE. A
30 4 - F
/NGRERR ERRICHAE D EEER A RIBL TN ST
D HFI7 h—RE A a—zxhbERENBY
AN TEP o THRINL TERWZDIZE
B, TOXRBIIBELHRLOTHY, USAHA
8%, USAEA70% 77UHEAI% TITA

UM ZDRIBETHD LEDLNTWVWS, BARA
TORBBEEIT OV TIL 10%50 5 90%F T L
FILX-oTERD D, ZNIETRAEFEDOEILLD
L8 % DAL A D/ TS 55 AR ST P 2
ELIRER TR 0 EEIE W, 4 e AN
FETe USA IZR W T2 0 2R L BT
NWABESTHY  AFELERIETRITERF O
ABEERAETSZ LTk EEICILERTHE 2
T 5 HFELHEBEIN TS,

BE MYV EY FOBBIEHEERIEL SV T
VERL A LA VEETEAED 50%LL EE E D B8,
AL EERDB LEEEE, h T e, 7Y VERTR
¥ OEHBFIIBIEE R S\, T DEDFEAER
TEEENTIIRY, 2 L AT a— A HEIZEL
DOW L2 BH, EERGBEAOEIUILETH D,
¥ 72 b D TE ORI T X A R P EWE F R i
EERARDAZ EBFDLNTWDS, 2B, AfE
BEOTEALRIT BREF CMBGRE CEE L2  F
FLWEH L LTHELRTWS,

EHBE INTUA VU RITRVTUALA
U A ERRERAT U RELETND N, &,
TR VRBEELPEFEN TR, AT D
AR it (bicavailability) RN KR DEE
i3 72 272 REETH 5 25, Mk & DERIT X
D IRIERIEF I REF TH DT BT BHE
EFHEDIZHDOH NI T AJRE L THEIHLRLTF—
R, =N hOFERSMERINTWS,

LiTHERE

ERCMND
3 ABBERRTRY LY BB EIORY L) BEERSTF K
e i
Gy w7 )Y FREURRIS. HEER GIEINY
594720y P CE R BOA B Y. SERIC BURT AR, SIBHIR L)

IR PLEEAL. | Se et BE1EA.

FIRT TR &
BEACETROE, REER
E, MERET, FREmRE,

FIIN AR
FAvn VEERIEEN 7 7Y
vy AR RS EE

BR~OFRM, EAEEER
R R :
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ORBHREUN DS

FLIRIIRFLICR UTREZ T T < b0
BELEFELTWAZLIIALNTH S, ZDER
BEFWHICL > THZ N5, 5 I XHEEES
BIZE > TEERGE I v 7Y U (sIgh)iZFD
FBHDTH D, FFITITF OMIZHBFEDOH
BEiEY RO (FR3), X I UM, RAVE VR
MBREPELIVOEERETEENLTWS, Z
NHIEILIRZERYLAS S5 72 & AR
BEE, B LOECHREEDREICEREH DV
MBI EELTWS, 22 THEONALE [HE
IAZELTRHALERRELSH S, Ll
ETIEou% 5 BURNOFH, FIE) Eeskte L
TRELZRNZ & RTINS,

B B LAV ETHB T R T
vRaT I MNTNANT I DEBAEE LR IT
B SN TETe, SbICHEA VB LOEES v
NIENPOHECBERIZL > TER LIZRSF R
PEEA RHEE AR L, A BEMERTF RiE AR —
BB RE
428), S HIFH - ARFKOETER LS
. HDEWVIERRD 72T OB OBE
F 5 O ORI X 5 A SIMEMIGE WIN A b

F4. F3OF ARE

HERE LTHEAZNL T (ES.

(A1 ANEN

S XABHASMTRD L EBIT—ERITERTES R
T3,
OB DB EDOEM
FHOFIAFEERAICE L DI HREOE
I, BREOENRE L HIZ, BEEROLZDORN
OHEAEPER I TWD, ZHE TIIIERAERE
BIEBFHODICKIE,. EaL 2T a—)L,
B E|E, Khw) -2l ERKETHLTNS
B % (R EanEEshTtniz, Ll
SRITT LAREICERRZESY [Ty
6ﬂ%@%ﬁﬁfbﬁﬁ«£kbfm5a§k5

$7° 00y
K%ﬁ%ﬁnu@/\m’{)ﬁ\/‘ﬁ‘ EWETR? &R

%@ﬁ%#6*%%&6 ENEENTND, 2
F3Ya2-7F

h}ineutraceutlcalsbé‘/‘Iiﬁﬁhﬁﬁnn
(functional foods) (MEINDHDTH B, %
N DRI IR ESE, BE¥E. RARFED
EDHFOBMAABARFARER->TWS, 2B, FEik
134 4 A X REEHERSHIESEB I L,
SETEENLLBERGRELEL—RAEMLE
DRNITAE L TWIZRFERBAR S (Wb 58
RS ICHICREERERLSINbY, Zh
LONREBERR EERINL TN,

XD D ORG

45U I T FLEREE, SEBETL. FLEAE AR BRFLEREL A 4727

TR - L A H R L

TERBOPIEOUR

NYFED DERBETE~ (V4 F27)

. TSy BiER 4 (UF  MF,ED,RO)

BUEEDOHR
OB (F-7 fig, fr-iLsg i &)
B GEORBRAE M AYFEEE LB AV (2-7 VYY) v iyn VR RS R MR- JEIRIES).
ik BEAL - Mt [RIN bt s
RERBFOFRRE - LR FLBESEESL - BRIV ITMAT N E=F-RTAT by b 7he=Ty7 W) F-2T EBR IR (CTC) .

BEN b2 &
L& RARY
RS (1) BNy BE AN KERY M RRE
S A TREE BRANY, EESG - BREE - BRER (BO@ResRe L) | BEMaL - Bedss Bk
AR - RXBEBERR) . A -V RE
BEEMEA 7 Y BN T FV GEIEMEA T S BTV YA 7 FE BN 7 FE HEREHETEA 7 FN (BB 7 A
IVISEIEEEA 7 F0 (CPP) MUERE TA 7 F1 72 &
#h OFFEAT DI SLEEE O )] R B EHLBERIT Y OLE AV OB R,
BEFIE 2" OBBETE L~ DIEER &
N AT I5- FLEE SRR )2 BE - Tha-iv- B - BEnRRl DR E
B SN ~OFIE e ERG M. 2 ol

RETuNAFT A I RES VA FT 4 7 ADESE

TanAFxT 4R BAMEYONT L RERET D LICL o TEXEMICHERIZE < £E NG
Probiotics

FULRLFT 472 FBARKELENTHIERART OB EZEE, HIVIEZOEEEZED D Z LI
Prebiotics o TEEDORBEICAFICIERT BN LERRR Y
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OBKEADOILES
FUNRAFT 47 RT3 =) M ¥ OFEESL

TanAFT 4R

PEEEETHER ENTWA, Probiotics& i
BENTHRERET DEZTBENEEOR
DOZETHY, AEBE - ¥ 7 4 AXAE R F0R
EEFL ABMEKBCHEIRMAEL TS, Thic
3t UTCHRIGNE BARE OBE5E 2 ZBINIEE L,
BRNREEZRET A EILX > THFELWHE

TN FTF AT A

B IIETEHEE OB 5 H5Prebiotics &
1 L 3
MEh, MR BEC MR TG,

SURIAT AU R
7&#\1%: =) ?L*J’"E) D %*Synbiotics EIEER, X5z
Biogenics bHEEMAMOMMIC SH 5 ~E b
@kb?%%énfwéozhmﬁﬁ&éwm%
W%ﬁ%%%ﬁ L TR~ 1R R EFRE R, Bl 2 134
ERIEER, 2 VAT v — LR T/ER. IWEERT
ER., BIBER. HH@E?JJ% pfse, & myER

72 ¥ OARTRE - AAEDHHE - BR TR - BIE - &
LRI OMEEZ RTRAEEDEE D, 2B, — K&
WAEEEAZERLTH A LMERIICE
ELRVWELEZONBTD, A ERAED
bhTWb, —F, AEREERZ2 EXAEBETR
ELEHTHD RIEEERD B,

ORIz

IR EERLOBHME LTETTIRL £
 OREFERMEGORM & UTHEFICHER AL
BIZHY, LVEMMCRANWDZ LAHKS, £
SBIIEBRNZ XA NRTORAICEIY—BX
HIND ) FEERLKAIL L LToEHZ24EH
TZLEHLREITH S,

OB &M
FgL 84, & &) IDF Bulletin No. 336 (1998)
(B E A9 IDF Bulletin No. 352 (2000)
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BN RV T A (21 i OJLEESE - EMORE]

IR B = A v b
L 3 dEEEE - D3R & RKk- DU, WHAREBIENWBAZEZAZANDS Z &

HE . ARTHRE
axyr—4— BRETRK (BRESE)
BRE: ZZPWEITHBMICHENY ELEZERT
T, —HEEL L TAETFhEDLE LT, BERK
BRZIZBWELOTTND, RIZEABBRE
RLOTEBMNLAEEWRZIEEZE>PbH LI
FRAD, IALLSBEWVWLET, [TV R
TTHiTh ey, BE 3 X—VDHEFE L AT
AEEEOHEHOTIZ, WELARDZ 2=
AV FERFTWEREETZWEBRWES, dbiE
TIAE IS BRI IEEITEND T
3, ERE 1 EDOFELT lkg H7z 0 AMMAE T 70
M, SMFETIE 90 HETY, AERITET
3.9%72\ 2 4.0%, ERAFIRDIE S 1L 3.8%.
EIEHLEE PR TIHELHFELFE L HWT
8. 7%/ > TWETAH, MEEIT Inl [T LT
JETiX 5,000 LAF T A%, #HAFIR T 30,000 &
EWTT, FHfIcBsEEL L, ET10.557

LI0FUTROTTN, BMFEOFTIX20H A,

72Tz 24 FHRES T, RE 1 EMOHLOTT
MNIHVoZ ERBRELTHEOTINE
brodaXy hEETnWhkFEEZnERNWE
Lz, &, BOWERETTN, BRIEEE
L CE% OHBHSEH WO DITOTEE X
BRWbLDORHY ET, AENLOFHBREED
RBEBEXABBEIS AITE > TIXEZ 2 Z L BRFIZ
EhdLEEVWET, SZITRbIoEEAR
WOT, BLRAEWATTITEL, HE, 4 R
— VDI D OKRBEE IS BBEA T, KBIE
izt E O SXREND EH Y T
N, TUNEZ ALY LEX AT, Eihe
HWOLIWEEZZONRFLILIFERRERDOE
ZIPEBSTWELEN, ZORE Lo L &R
WWBEXTZOTTERAIARTLEL Y D?2ERNTS
DHMTTHZHEA, BV HOLTENRZ
TWAKELVWIHIDIXEDSBWVWHBDTL &
IMPEZTWIEEETEVWERBLWET,

HRK : BEOEKNREFIFTICELED
ERRNDT, BIZERAMBIFICALUEOHE
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Diagnosis of Meadow Condition by Weed Index
Relation between cycle of years and vegetation in timothy (Phleum pratense L.)
and red clover (Trifolium pratense L.) mixed sown swards.
Shin-ichi KOSAKA, Masahito TAKADA and Akifumi SAITO

Summary

This investigation deald with the relation between
the cycle of years and vegetation in swards sown with
a mixture of timothy (Phleum pratense L.) and red
clover (Trifolium pratense L.).

The results are summarized as follows :

The number of weed species in the swards decreased
in the third and fifth years. In the cycle of yearé, the
life form spectrum of weeds showed the change . with
progress of succession. The relative dominance ratio
of sown grasses was remarkably low in the swards of
the eighth and ninth years.

These results suggested that the swards of the third
and fifth years were in a stable state, and that the
time of renovation comes in the swards of the eighth
and ninth years. '

F—0— F : BERERL, MR, WA, 4AER, BHE
Key words : Dominance, Life form, Mixed sown

sward, Vegetation, Weed
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Sterilization of endophyte in perennial ryegrass (Lolium perenne L.)
seed by heat treatment
Narichika SATO* and Yoshihiko TAKEDA

Summary

The sterilizing methods of endophyte in perennial
ryegrass (Lolium perenne L..) seed by heat treatment
were investigated.

The treatment of seeds at either 60 and 70°C for 10
days decreased the rate of endophyte infected seedlings
only by 29 and 4493, respectively. The endophyte in
seeds was totally sterilized at 80°C for 2-8 days with
concomitant decrease in seed germination by 16%4. The
heat sterilized seeds retained the viability for 2 years
at 3°C and 31% of humidity.
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Keéy words : Endophyte, Heat treatment of seeds in
Sterilization,

dry state, Perennial

Ryegrass (Lolium perenne L.)
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Effect of slurry application on growth and yield
of alfalfa (Medicago sativa L.) pure sward.
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2. Effect of quantity of potassium fertilizer applica-
tion on yield and botanical composition

‘ Osamu SAKAI®*, Masayuki HoJiTo**,

Naomichi'MIKI*** and Toshiya SAIGUSA*

#

o

BEE I B W TRTOMEEERE S A L. Bz
THOEEEFOH Y ERIIEMT S, T/, FHICE-
THEE DA )V EBEEVWEEDN TV S, £I T,
2 ARMKE A MEE LSS A YV EIEES RO EEC &
ZEHEE LT, ZENOEEIICBT 55 ) EEENINE
B LUEBHRICRETEEBIT OV TR L,

MERUAE

REYIBESBRIZ BB ML (BBREKRs D) S
WTFEY— (TY) F2Ya] « vasa—
(WQ) v —=%] iB#REH (19974 8 AERK) % #H
L. 1998 5K OfEMEE 0. 100, 140. 180. 220kg
ha 'ZWEEA ) v A THAT 24 ) HESRET - 2.
N-P;05-MgO=80-80-40kgha 'R 7 v €= A&, @&
D YEERIK BB~ 7 % vy A TRAEIGE L TR L
foo WFhOBES S5 A LA 6 ATH - 8 HTAIDE
3EFESHE L 720 XD ELD FEIZELH30emiTis - 72
BRc10emDE S £ TR D BB BN D LB TEREL /2,
B, YIE. HEESEER. BES L UREXIE
RoTEBESEREZHE - ST LIS

RERUER »
1) WC OEREMINE, WCEIGIZAH Y IRk L
THMUTze UL L. TY Tid Y HEAEE & o BI% 13H)
RE LIS o too MERED A ) HEIER IS 2 RS
Mz WCIBEHHRTREL, B VKERVWTKER
EZRBH OB (®1)o 4 EMOEGEREY
N 13220kg K, O ha~ ' #i FIX T6120kgha ! T & - 72,
nE, WEI-OVTIE, b ) HEIER E 0BG IRED Sh
f\wgéw®5/UTr5otOUi®@mu R
DEFEIHDVTHEETH - 726

2) TY. WCBIUKELED L ) EFRIR N ) HEE
Ekmtfﬁmbtou@@ﬁﬁ%ﬁ@%%ﬁk%“f
bREBETH - 12,

3) TY. WCBXUHELED 7 ) RINE b 4 ) HEHE
RIJSUTHIMLU I, COBARBEFORBREIIBVT

HEETH - 120
4)&Eé%@ﬂ;%xov%ﬂﬁﬁmﬁﬁkﬁﬁﬁz
B H ) OB HO>VWTHRET L.

K2ic, BBEIcBIBEWCOHVEFERE WCHE
Y& & DBIFRER Lo HMINBRERBE LB IR
AEZE100E LB EOEKE L TRLIZ, WCODH Y
BERITE. 1) SEROEINCHE > THYIE DR
HHICIER T 5 PRI & N E ASERET B 10 78 2 fEIl 2380
ShicoT, MBEBOHERAERRZINHL I tEERE
KE-THEL, Z DR WC OEYINEBTHITE
K32 WCOKEFARIZR2.3~28%TH -7 (®2),
T, FRRCEELEADH ) EFREWCEYINE & D
BIRIC SV T b IRE L #ER. WCHMINEATRFT B I
2 HELED K EHERIZ2.0~3.0%Tdh - 1=

PEbEoz &b WCBLUHRELEDOHGIIE, TY.
WCHBLUBELED A VEFRBLIU L )V RIXEICH
) HERERISMEE) Shtz, F1o. WC OEMINE % 4R
LIBVWKRIEDODKEEFERIZIWC TIi22.3~2.8%. WELE
Ti32.0~3.0%TH - 72, ,
8000 1994 19994F 20004F 20014 7 100

7000 |
£ 8000 g /S * L
--B.g.-O 3
Bsoo ¢ R ol g
W 4000  / * JB-B..0, Be.g -
& 3000 | " g 142
E -/ -8 =
& 2000 /__‘,4,8 1 50
1000
o b ¥ 0
(=2~ -0-0-] (-~~~ (=2~ T~~~ o9 oo o
O w o N O w ® ™~ O w O N O w o~
- - - — -~ - -~
KZOSEEl(kd\n "

X1. FRZHIREE WC IS DHE

—e— 24l ---o-- TYIRE —a—WCINER ——WCHIA (%)

[ 19994

wekz i it ($88%)
3

L.
K=23
_y R=053

wekz ¥ I (30

00 10 20 30 4000 10 20 30 40
KEHFE®)

2. WC OEPRELHVEHE

JbHEE ARG EE (086— 1153 JtiEEiSmaid i miTRy » 1 — 1)
~Konsen Agricultural Experiment Station, Nakashibetsu, Hokkaido, 086-1153, Japan
T BEEEHIDIZIET (3292793 MEARRARZHERTEINRE HTTAHAT68)
National Institute of Livestock and Grassland Science, Nishinasuno, Tochigi, 329-2793, Japan
b EEEN RS RERE (0821153 JtiE BRI PEEREERTHTAERI O 2)
Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082-0071, Japan




bR RBTFAHR36 (2002)

HIGRFEICE I B LEPOWBRBEROHEL
EIEER OB

m EE AN BF-HE SN
W B edit EE-dus 18
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Nitrogen dynamics caused by grazing and excretion
behavior of steers in sloped pasture
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Effects of nitrogen application to orchardgrass
on the grazing behavior of sheep
Zhang JIMIN, Masahiro AKIMOTO and Akio HONGO
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Effect of flaked corn and beet pulp supplementation
on feed utilization of milking cows
in whole day grazing
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Pasture intake of lactating cows in dairy farms
Tomoki SUDO, Takeshi MISAKI, Hiroki NAKATSUJI,
Seiji KoNDO and Masahiko OKUBO
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* Seasonal variation of sward structure on set
grazing pasture for lactating dairy cow
Satoshi TANAKA, Hiroki NAKATSUJI, Seiji KONDO
and Masahiko OKUBO
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Evaluation of Kentucky Bluegrass (Poa pratensis L.)
as main grass for sustainable grazing pasture in
Hokkaido
4. Comparison of grass and animal performance
between continuous grazing and set grazing
Takanori YAGI, Toshiya SAIGUSA, Satoru SUZUKI
and Shun TAKAHASHI

I

ﬁ 1=
HELEHtic L v iEmL TV A BMEREOFEE A
BHiEd 370, BitoFLEEEHNE Lo HFIHE
RAEYBAT EHENEF > TWVWB, Thicx L TAEE
Blic B 2B NNBBRIBASEDRFRTH L LEX
b3, BANBHE S & U CERRES EE R %
BEL. ChicBL/-EREEE LTy vy o F—TN—
752 (KB) icFEHL T AREF T, KB Yo7 o—
N (WC) BRI ZeE B B A L. £
IR BB W AR RT A fER LT, 20
B, ®F vy e LTOEEMEEEMET 5 EXTHRIK
HOEREE Hil O B4 M 16 U T 5 Rioh B
GEBE) %1T-7 L L. X0 BN ER
B ic EB B (B —E OB TR E %)
ST COEMERE S AEMRIC OV TRETT 2468 MH
B3, FETHREOBHEEN 2SI E S0,
HEEOERR CRIAAR RS, EBEBIEMET O
BRUOFEHERICDVW TR LT,

HRRUAE
- KBfbtoAl-WCTv—=+1 BEEAIC1[X62.5
a g GERX) & EBHERKX (EBX) Z#&
. R RS A vEBEE (6 7 Hih, EHEE223ke)
AL CRERUCREEEREHE L 1,

HEHX : fElEI272-96-132 (N-P,05-K:0) kg/ha (b
HERIARERICE L B) 24, 6. 8 BicHEIcHE
L, A5 B11B & L. #@kiktk (6 B/ KX TA
L. 6 B258LIMIE 3 BH/RIXICHER) %17 -1,

EBX : HElE1324-32-44kg/ha GEHERX D 1/3) 1<
JEL. 6 H2BIc2BIEL 72, AtKIZK B OEfZERO
4218 & U, EEB (3TE/HIX) %17 -1

HERERUEBR :
BEEyE R idmX & b RIREEHHEE ZRL. 5
Ah5 9 AEEKTIH3~6. EBXTIE2~6 8/
of/BOEEICH o710 T, B EZ2E U TEEKX
TIESHEX & 0 SELHEB T 2EEBA LR, 5 A»D
9 H O 385X T4.39, EBXT3.728/nf/HT
H T

HEERIR 6 A LA cEEXPERAXETEIY, 2
OEHEEFBEX TRIESRDSHKICIEEZ b0, 8AL
It REBX EFEREO LVETRD L. DlkiZ10/
2OBPHETHE T2 » AU LAXKOEZRIZ LA ERD
bhititpot: (K1) LEMoT, RFY VYT TS5y ¥a
OENC IR E BPABSBERTH 3 T EMREN T,
WEOVEER TR IEIS 2 bo0, XL
HIT KB 1330~60%. WC i310~40% 2R T, M H &
OFEVHERERICKITTEZERIEAE I T,
HEATRBCEAEL (500kg# ) (B HEX T6205H « H/ha.

SEBX 5045 . H/haTh - 1ro RBEER EEKX.

FBX. zhZh912, T69%kg/hal 15 EEX T IdHEEE
XDB4BEETH - foo HEEKEITEFREX T0.90. EE

- XT0.89keg/SH e BER DA EROZZERED L

ot (F1)o

300 r
FRE (3T
Z 20 |
L} |
=
% 3@
g .
~ o L 1 L 1 1
51 61 71 81 91 101
R/8
H1. HEESOHE
1. KEEEM
' R
(500KgHS)

Btk ®T B¥% - B/ha kg/ha  kg/SE- B

WX 5/11 10/22 164
EBE 4/27 10/22 178

620(100)  912(100) 0.90(100)
504 ( 81) A 769( 84) 0.89( 99)

E) OROEFILERREE100&L-FERHE -

*EEBINFEAE dLiEEBERR Y s — (062—8555 ALIRTIESEXE » o1 Fih)
National Agricultural Research Center for Hokkaido Region (Hitsujigaoka 1, Toyohira, Sapporo, Hokkaido,

062-8555, Japan) .

AtiEEVRYIRERERE (086—1153 JbumE Sl Z R » o 1 T H 1 &ith)
Hokkaido Prefectural Konsen Agricultural Experiment Station (Sakuragaoka 1-1, Nakashibetsu, Hokkaido,

086-1153 Japan)



LB EHIBT2#36 (2002)

BRI T ICH 1T SRR ER OB D 7 X FlEE,
HWEBESSJUVHAESCRIZTTEE

thit B« WME ENr - FEEBLTF .
LBk 87" - RARIEE”

Effect of initial sward height on ratio of legumes,
_herbage regrowth and herbage utilization
under rotational grazing system
Hiroki NAKATSUJI, Keisuke MATSUNOBU,
Yukiko NiSHIMICHI, Seiji KONDO
and Masahiko OKUBO
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Change and its factor of water soluble carbohydrate
(WSC) content in timothy
Takayoshi MASUKO, Chihiro SHIMIZU,
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Intake, digestibility and nutritive value of high
moisture poor quality grass silage and corn
silage mixture in sheep
Takayoshi MASUKO, Fumie KANNDA
and Hiroaki IGARASHI"
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Intake, digestibility and nutritive value of corn
silage infected with northern leaf blight
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Easy pasture renovation using Rotary harrow
in Nemuro, Hokkaido
Tomofumi OTSUKA, Kousaku SouMA
and Kazuo YAMASHITA
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Effect of annual medics on weed control
at establishment of alfalfa swards

IKEDA Tetsuya, Nobuhiro ITOKAWA
and Tetsuo MATSUMURA
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Diagnosis of Meadow Condition by Weed Index
Relation between cycle of years and vegetation
in alfalfa (Medicago sativa L.) sown swards
Shin-ichi KOSAKA, Hiroshi YOKOTA
and Masakazu OGAWA
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Investigation into the actual grassland-conditions
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Akiharu SASAKI
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The reconsideration in the grass introduction process
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and its Characteristics
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Differences in rhizome development of grasses
at early growth stage
Taiki YOSHIHIRA and Mayu MITSUHASHI
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Analysis of QTL associated with resistance
to Sclerotinia crown and stem rot
by simple laboratory test
S. IsoBE*, I. KLIMENKO®*, N. RAZGOULAEAVE"",
S. IvasHuTA*, M. GAU® and N. KozLov"*
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Influence of differencial competitive condition on
growth of endophyte-infected perennial ryegrass
(Lolium perenne L.)
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Kouichi YOsHIDA, and Hiroshi NAKASHIMA
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