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RORFRMICH I > T, RRERLBRBEREFL
LKOECHEAMNZLBILDBTEELDLEEDNS, Lizhio
T, BROFABEEIRMCIT D ICIIBREROFBENE
MThirLEbNh3B,

4 & FEEEROBFIc>vwTik, EH - &BY ik
BINEERREREEE OMBENEV 2B LTV 3,
BELSY 34+ AXOBRBMICEREK L BLAKORER
ROHRERDTZOBFERD SHEEL TV, LHL,
BEENBOD L LB IBKEL KD ZPETH
BELTVS, FARTHI_RA A AFBLIUARA A
AFIRBVTLAFOEMEELRTEE L INE E OB
ZEVAEBEERY S, Rk (B) BANEE
Ric EBERALRASEED S iz,

(1995)

FROBPER KA 4 A XBROIBL VY, BHRER
T0 %L LI 3 EINBRERHCEBDL, 0%LET
BINE 3B5kgallTER -1, 5T, ThETOV
{OHDHETIINE 10ke /2 LITd 3 0 i EEIE
WRBIZEB T EddboTo LML, FREZR60 %L
TTiR4 AURICRBORIESEL 10, B3-%2) Lk
BIUERIIEED SN IZW, Lich-> TRIFERG60 %LU
TTRNEICHT 2HEBEBEL, ThBRt4aF
B AFROBEBBRKEL WL B, T/, RREHD
ButkBEREOET, BHOBOMBELLY, BIRR
BREW ZEHBHEENTEY, ZETH1~2A0
BOEL SRR L BRIZEHZRIARE L,

BEH_KA+2¥OoREEL LT, HOHEASRT
~ BEESBRESh ZH, BREON TIREER
BRM2~3BLERLI, TOLSERRB KA A &
FOREAREZETSEAERD 1 o2& ->THY,
FIRERAZE W,

EPER, BIB_RREOFRERERT, 1R
FEERL & 5 IcIBRFEOHRELZIF 3, LhL, I,
IRFFEIREEO IV P T—VF YT D& 5 1B
RUERBEICHR L THELEL, RRER0 % TR
BT, »2BEOERMEELTVWEEELZS, L
ML, HEFTEILICL>TEDOBRRIIET Y, BK
KRBT 100 %< BRT 2L St E, FicMoR
DITE > T 10 BRERBNT 5, TOL S5 icREick
RLTHBNEBER/NSVERWE, BRIk 2 RIE
FHT 0,

ILAFHERRICL BN 6l SOBHBFIX A 4+ &G
FEMWRICBI 2 R4+ AF¥OBHERRERERY, %
ZRHM 100 %6 B> THOARESBNT BT & i3,
2~3EoBRicE EE -1z, LHL, 8H -« mYO M
BEHNECBVTRRER B TREB SDOICHEKLT
S0 BLUEDBIICIEZT LE2BMUTED, SKESIC
i REE S I HIB R RN BB ETH 3,

I EHEREOTIAIC & SREHBRPM D 1 IV REBHRRRTR

— R T EAR BRI S W TR ARSI L 2
TEHBENTOOATV RS, ALFONESHES»SATE
BHED & T A TEHEBIRBEMICE I ZADIY, Lizhis
T, AFFHBIREME Y 1 W RIFOBHRD 12 9 i 133k
HEEOFHASRIESTHD, BRLPLTV,

1960 Rz A + & FIBEMR IC TR BIERE SRS
NG A A FOHEOIERDEAGHE 3 BREShT?

ke, FABEcERSSEOBROSEES N, +4 A
FHREWRICHL TR, AGHE3IBHRO Ym EHittH
BFEETEIH P T—VFUP=v ) T— VBB
NI, i, fho A FFEHEELMEY 4V RIFiIcH
LTHEMRERAERESERShTETVS, LiL,
AT T & e & 5 ITRIME OIS T =R 4
L¥, ANRA A L¥, ar¥O=EREhRIEEh, 44
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& FIEEMER, 0o FEENR, & YEERRMEEL,
oA LAFEEMRICIII, T, MED 3IREHE
T3, LEM-T, ThHvA VROEEBLURK
KIS REORENSBELLZ, £T T, RBWEAD
BEHERIcBVWTERBI LB YA VAR T 3EE
mEOBHEERET L 7,

1. Z&FFLF¥

RBB D KA + & FOILHEEIZ 4,970 ha (1985
) T, 1970~1980 FERICIBEHELTT X<~
WFY, Za=T=NFY, BHER, BBEUE,
bEX_KNREOREMSTL LTHEShTHY, O
Thbt+ L FEEHROPE T Eh, 1986 Fic
ERPREE LTIV P T - AVFUBERBEShE, Ch
>OFEREL S CIcEAEoRW & Bbh s Fimiic
SWTA & & FEEMRH, - FEERRCHT 2B
2R L7,

1) 4 L¥BERBICHT SENAMERE
BaYMViciz 1, O, DBOERORENEET S
5, TITRI, DERKHTZ LA+ LFOEE
BRI > LWTHANT,

MBI URE

FIMEEERT T 0 D & 4 & FIEEHR | BRSES
B UTHAREED A A+ & FIEEHRK I RRGEES I
BOWTZRAALFOSIMELR, BINUTHR b &
T8, YA IT—WFY, I bT—-NVFY, IHET-
WY (BIERZ4£238), 2nwkeh (FRITL1T)
2REL, ERttoBRE S NEMEHERL 72, HERI 1
X 5.4 of 2 HHITIT > 720

I BVFREEREIEICIZ 1985 4E 10 B 31 Hic#&fE L, 1986
£ 38 17 BicHBRXA 1 2750 #k 2 AETIT O WTHR
BEREFAEBL, 6 H4HBREX 20X i>WTEES
LUREEZAEL, BES0miE, 2 yEroRHERAAL,
47 OFEBUCBRAE LTz, £/, 24 %N 0 HD F
EEEZRAIL Db, aXicp NBIHBEEL 1,

DRESICI3 19854 11 A 1 Hic#B@L, 19864 3
A 18 BicRBRXM 1 A7 50 #k 2 B RIS D W TRIRHRER
ZHEELI, 6 ASHREBR220ZDVWIREBLU
RMEEZHEEL, BES0m, 2 7oK EHREL, of
Bl OTEHUCHE LT, /2, 24 f 2N DD FE

(E2#)

BEXFAILIc0b, aXic NEICHBEL 2,

#BHEE : 0.5kg 2, MELEIIN ;04, P:0s; 0.7,
K:0 ;0.6kg/a T, UTORRIILTEEEHHL,
Fie, WEHER, e & oREEBRIRINESERLLE
WKEELTITY, UTORHRIRETRIBRIZIT > 720

KERIER

t1A¥ﬁ$ﬁﬁIﬂ%ﬁH%KBﬁaiﬁ®%Eu
WIS oteds, BREFESRIIRLI, HHEZL,
315" ,5&?2%,?/#j—wf/®%ﬁﬁ$ﬁ
U~5 U THRRUERER TRELZRIBD i, -
t2o =K, I PIT—-NFY, IHET-NVFV, &
Wi EOERESERIRERIBBD Sh kb >, &
BB MEL, F1, RREESEBRRKEEC0 L
TThotztcdd, NEMNICIBRESELIENEREL
ORJIcKERER DT, LI L, BROASHAEL
EntREoASBNETH Y, ERHENEDSh,

FE8E FAAr¥EEWN (IBRE) o893 %
Z % & ¥FEnEONNE & INE

o @ REKE BE HE ¥ B N AR

bl (%) (em) (em) (F/nd) (kg/a)
Iy bT—-F 0 87 6.3 605 42.1
IHET=NFY 0 83 5.5 522 36.9
E B W kb 0 76 6.7 427 38.0
» ¥ ¥ - % 41 80 6.6 448 321
i 3 I Z & 34 87 5.7 630 38.6
L2 = % 55 7 6.2 513 345
» » ¥ Z & 54 79 6.0 472 33.0

* 4 A ¥ EEERIEREESICS T 2BRIEBEIX
IRt B EFTLRIZ 100 BORKEKERTH - 103,
RBANBR, HEXER, vy IT—-wFr3IERHK
BEicsWTRIBFREERL, RBRERIZ, B57085
MN3% HEE-RIFIIN YVFI-—UFrizdBY%
LERKETHY, Y FT—NFY, SHET—VFY,
END I HRERRTD - 720 FEBHR I ERRORER
B & R EESIBRTH Y, BRI HEENME
Bt DhE_RERVEBEREURL, BNLH,
ZhTHThThiERER L L ERBONENEL,
EOR *xA#ﬁ%ﬁﬁ(n&*ﬁ)rﬁta_é

Z & & FEEOEHM: & INEH
REGE BE HE

a = B XA
%) (em)  (em) (F/nd) (kg/a)
NN S 4 0 98 5.7 917 34.5*
IhES—-ALFY 0 95 5.0 1092 35.2*
¥ LW kb 0 101 5.8 1128 34.4*
b F ¥ — & 9 98 6.4 875 39.3*
5 0 Z % 31 95 4.9 1125 44.3*
Yord—nLFy 33 95 5.2 992 42.2*
b ¥ Z % 100 64 5.5 637 30.9

* : ERIBEEN 4 THo7/ofc®, BT - bdD,
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EREHED o,

2) LAX¥FEEMKRICHT ZERMSTE

ChETILRAAAFDS BWMVicxtd kbt
5T ORIFINATVRVDT, FHEOREEIISVTIE
Hitk & INB I W THN,

HRBLUHE

RIBRFFFETIFE O &4 FEEMRRERB VW
RAALFSHDLELR, BBNBL bFE-R =a-—
T—WFy, Iy bI—-NFY, IHhET-VFY (B
HWTR235) 2BEL, BhMt0RBRE & NEM% LK
Lo 58, SBWMVOREDOHROERD/D, N
FAXLFOH V<L X HEELI, HBRIZ 1 X 54 of
2 M TIT o7z, 19845 11 A 1 Hic3BREL, 19854 3
H 20 BicRBRXW 1 777 50 % 2 AR WTRFRKER
B LI 5ABRBX20ZIDVWTHREBLU
BEZAEL, BESOmi, 2 oMK EHAEL, of
Yich ORFUCHBRE LT, i, 2.4 dZN DY FE
BEFRAILIc0b, aifch NRICHEL -, #BER :
0.5kg”ao

F/, BEMHSBWMVICL3bDhESHBREIZ
ELISABEIRE>TYAL VARBREL T,

KERHER

HRULIARAALEN YT AFOEL I SAKICEK
B3Y4AVAREDHER, SBWMVLE BaYMV HiE#H
LTz, BaYMV OFREI3EL, SBWMVOEL
EETHE T EhMRBENl, FI0RIRLILESIT
AEETRERA L R4+ AFEERIVThS SBWMY
B LS o oo BN, HEE-_REIV -
WF v 43kg/aTRO RNETH - 12,

$10R AFFEMRICNT 5 R4+ 2FEEO
HEH: & IR

REKT MR OEER M R N R
g A 06
SB BaY (m) () (k/m) (kg/a)
I rPT=-LFY 0 0 95.0 6.1 457 43.2
IhEI-LFY 0 0 92.0 5.3 540 38.8
b T EF &0 0 97.0 6.3 428 43.3
3 Z £ 0 0 95.5 5.3 577 37.9
» » ¥ Z &0 6.8 91.0 5.7 423 35.3
Za—T—=NFY 0 53 1035 7.7 295 29.6
v o= A F921 0 63.0 3.7 353 24.0

(1995)

2. REFFLF

KWETI, 90ERICBARL A 2FRI V<A
¥, a4 v/ o¥F, HEE 2 SR EoRBSEEESH
TWichs, 1980 FERICRA Y=o FoHEEH 90 %Ll E
hGHBES5Ii D, 19854FICi3 4,488 ha fERTIF SHhT
W3, TELTERALELTHEShTLEY, hy~
LAF3BaYMV, SBWMVOREY 4 wRIEHL, #
FdhREVicw, EREEF LRBEEWSRDONT
E3 o

1) A AXBERRICHT IENRMERE
ARBEEEBIcBWT, ARA T AFBEREEREL,
T S NEH T WTRE L,

HEBLURE

FWETRHEREOA + » FEEMHRREEE (I
BRE) KBWTARA T AXH Yo o¥, THoLE,
FUWAF, 37 YaF, 4+7a¥, TREKE2 5%
BEL, BRtoEEINEEEEE L, SR 11X
54nf 2 BHTT-7, 19844E 10 31 HiciEE L,
1985E 3 A 19 HICHBRN 1 HEF 50k 2 AFfIc> L
TRAKRERE L2, 5 AN HIRBX20Zi>WT
BEBLUBEEZHAEL, BES0mfld, 2 tFroii:
FAEL, ddbfc oBucHE L, £/, 2.4nd%N
VY FEREEHAL DD, adifzpINBRICHBEEL 2,
BER : 0.4ke/ a0

RERR

BURIRLIEEIR, HALLALZL A 2£RE
DB, hyeAFRIARIH L TRBEE 99 % & B
DTRVEZMEERL, MBS 22.1kg/at B HENT
Hote FUNAFRSTIRY FFAFRERKTHL
BB 5, 50ke /Al VWNENSB O, 3/
) AFBLUT Y < & FIIRRIEE ITHE L TRINERH
Dis, ERAWSERELSED Shi,



RPRICB T 3 & FEOTIBESRME Y A VAIROREERELPRICBT 20K (F2H)

1R A LFEEERICNT 584+ 2 ¥ 0E
DIEGUE: & INEH

a RAAE BR EE B M N
36 (@  (m) (FE/n) (k/a)

[=]
oo

v F ¥ s F 0 97.5 4.3 417 49.4
Fy v s F 0 79.0 3.9 518 48.5
T Y R & F 43.0 95.0 45 363 424
I /Y A F 53.0 105.0 5.2 435 48.6
THRER 2S5 70.0 84.0 41 423 32.9
A S 99.0 61.5 4.8 232 22.1

2) LAFFEERRFICXT RN SE
FRELEBICBVWTARA A 2 X FTESE OB
EINEHEEB L1,

HElE L URE

RIFEHFEHED » FREERRRBLERS BV TN
KAFXLFDOHV=LF, TH2LE, FUNLF, 3
Y aFE, 4FFaF, MHRKMEaS, THRKE2 S
AEEL, ERtoBRELNEEEERL ., S 1
X542 HEETIT-1o 19845 11 A1 HIcBEL,
19854E 3 H 20 HIcHABRKX N 1 #EA50 8k 2 AFRICD WV
THRRGEEAE L, 5 AN HBIBX 20RO\ T
BEBLUBELZHAEL, BES50mi, 2 4EToREH%:
FAEL, ofM7-0 ORBUCHBE L/, F/2, 24 nd%X
DI FEEEZHAILLOB, a4y NBITBRE L,
BER 04k a0 BREMBSBWMVIKLBbDOME
SHBRIRBEL I SAKICK>TY M WVRRE LT,

ERRER

FRRBISRLIEESIZ, FRIHLTH Y= LF,
PR 2 S ORBEHBIEL, KESBINL -0
L, TH<a¥, FUNLF, 37 YLF, ¥F54F
RIBEAERKRLEh -7, FYNLAFIZA A+ LAFEE
FRICH L TR BR LA h 1o, & FFEEMRIC
13 10 %EEERE L 12,

BR LAFFEEERIONT 2754 1 A FREOERY & NEY:

5 @ RAA® HE HE BB N B
36 @ () E/m) (ke/a)
¥ F ¥ 4 F 0.9 95.5 4.1 238 34.9
Ky oLV oa F 9.5 80.0 3.5 412 42.1
7 ¥ v 4 F 0 95.0 4.0 338 43.6
1Y A F 0.4 105.0 4.8 313 42.7
¥ ¥ & B Eab2 - 1.0 91.5 3.3 362 36.6
THRERR 2 S 87.6 72.5 3.5 370 23.4
v = 4H F 92.1 63.0 3.7 353 24.0

3.0 AL F

RBPETRILFRED > bUBREECBNhEK
61 S OVEfHIHEREIX 7,335ha (19854E) T 90 %% L
TW3, Lil, BA6IBREIWYMV, SBWMV®D
WY 4 VRITERET 3100, BREOEIMEREENRD
>hTV3,

1) JLF¥FRERRCT SERMERE
FRFEEER BT AFTEREOBRM & INE
HELE L1,

HRE L URE

RPEEWTILED 2 2 FEEMRRBEER IcBWT
IAFXENELE, 77k3AF, THHIEILF, =
vh€¥aLF, ~NVvEvne (K 1005) 2BHEL,
EtoRE L INREELE L/, AR 1 X542
B TIT o7, 19854E 11 H 8 HIc#BEE L, 19864E 3 A
18 HIcHRBXA 1 #FT 508K 2 ETIC DLW TRAEHE %
FBELI, 6 HITHREX 20 ZBIZOWTREBLUR
EXFEL, BS0mfd, 2 »FoBMERAEL, ofX
720 OREBICHRB L, $72, 242N Y FEE
EHRILEOL, aifch NBICHBEL 1, #BER : 04
ke a0

REMER

EIBRICR LA ESIL7 7 %3 A FORIRHRRH 08
BEZOEL, ROTEN6LSN4I3%TH > 1chs, 7
HHE¥IALE, =vhHEILE, NV EFvgeizLTh
PMRRTHD > 1o NERIBMRERDO/NY FY7€563.3
kg a2t BbEL, THHIEIAFBLIUF=vH¥aa
FRREdIc5B8.1kg/aTH->1chs, THIHLTHEKED
Aol T7 IR aaF i3 455kga, BWH61 Sid 4.9
kg/aTdh » 12,

FI3R I LAFREWRNT 23 ¥ RED
By & NE

REKE PR BE B ¥ X R
@ (%) () (m) (K/m) (keSa)

NYF YT E 0 81.7 8.6 523 63.3
THHh¥aasF 0 75.4 8.7 410 58.1
=vhE€anF 0 81.7 7.6 443 58.1
77 %3 46 F 98.0 79.3 8.5 477 45.5
B &% 6 S 43.2 84.9 9.3 480 4.9
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2) L¥EERRICHT SIERMERE
FRREEERICBWT 3 A FFERBEOENM & INE
ﬁ%ﬂ:& LfCo

HRELUAE

RIPEHERTHED A FEEHRBEBRR BV T2
A¥EKGEIE, 77FkaAF, THHEaLSE, =¥
HE¥aLF (FHE1545) 2BEL, BhtOREE N
BEEEHE Lz, RBRIZ 1 X5.40f 2 BEITHT - 720
19845F 11 A 1 Hic#BfEL, 19854 3 A 20 HicHRBRKX
HW1AFR0E2 AFTIC D VWTRKRBEREH/E L, 6
AIBBHBEX20Z > WIREBIUREZHAEL,
BE50cnfl, 2 AFROREERAEL, ol ORI
BE LI, 1, 24 02NV FEEZHAIL O
b, a4V INBIBREL, BER : 0.4ke/ a0

KERER

FURIRLILE I CHFRIH LTEKG6LS, 772
F 3 LXK 0 KORKRURT, BEIERKL, 74
HEILE, =VHEILFRERKRTD - 1o AEHE
i3, IAFURRBHFEL, BHO6LE, 77ra0F
ORI IR OLEE S FTNEFELTI &M
TELhotch, THHEILE, =vhHEaaFDIN
B3 37~39kgaTh » 1o

R LAFEERRICNT 2 3 2 ¥ REOEMEE
IR

o @ RE%E BE HBE B B N R
- (%) (em)  (em) (F/n) (kg/a)

%
FHAED L F 0 70 84 385 374
ohEanF 0 835 76 382 39.0
7% 3 6% 925 7130 76 289 -*
B % 61 S 897 85 82 302 _*

* T A¥FVRROREI L O FBERLE

4. % -3

ATAFLIL S VB OWRIc &k v, BEERA—&+ &+
AFOREOHITIZIBaYMVOWThoZRSEIHEIL

LORRERTAEE (=a—T—V7Y, BHEF-LRL
&) &1, MBRFEICIBRT 2 TRRHICIIBRL
BWh, FERLTORBHRENS T, MERFIcHELT
FLADBVEE (B3BTFK, bFE°L{NLE) 0=
2DIA4THED, bHEOBEEHE R4+ X
13 TRSRGE I 3 2 I EAES O 8 & BRIV
DT B T EHHERL 12,

NG A A FEEOERMI, &AL+ AFICHEL
TEILICBEATV S, WIFho BaYMV Ritic bIE
EEZRTRESSBDONIKE, SBWMVIcE
ENZREHEL, TLOIHRFICHEMBRLED,
SBWMV L DERBLATHEOKRES LA ZEIHZL
TEBHL M ER ST,

FIH « BE® 33 2 ¥FBIT>VWTWYMV, SBW
MVDS>5—HDY 14 VRt 2ET 38820
WY AVRICEREEE T2 RENS B 2L, &
£, /MM -HF*RELI SAEEHAVE YA VARSE
TINZAAL D, AR THA LTI EILE,
=YAEILFIWYMV, SBWMVOEY A VRIiC
BREFRVERESERSh

KR TIE, ARA & 2 FFEHIBIc BT}, BaYMV
LSBWMVA, aAFREHMBTREIWYMVESBW
MVMSBET B ENBVDOT, EBBIUREORE
KREEBBETHZ, Tho5D Y4 VKA
Bre3icid, o0 UDEBIRELTVWE YA VIR
O « FEZHBIREPEL I SAKIck>TREL,
ZE - BEEBELECRETEIEHBUBETH 3,

FETRIEEICY A V2O « Bicxtd 2 58
DOERMERFT L TE 1, ThDAICEE, A&t
L¥REY I FAFOBIUVaAFRENY Fy Y
% A FETIFEPM Y A VRIERBREE LTS
BEh, KRR CTERBREE L TRAS M, $5i,
ZRAF AFEIMEE H e T— VT VO BIFEAET,
=Y/ IV BRI TERICEESh TV 3,
CHoLAMES | HED, MELBAMICEDE EH
THHIC B 3 EYDLEEL S CEBORBIRSEEE
ByaL, FIRICRLLES IR E, BE, KHE
KBOWTIR, COvA VRO - Rigi L =58 - fE
LOBIREERICHEL, BHITOREERE LTV S,
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155k TEBERMEY A VAROEHE - RREB LB EES X URE

HIROAVRD ZRAALF NEAF LF a A ¥
= 55 o i ) L] o E
B % [SBLO |d b ¥ Z R|BARZR|IFII-VFY [HYsF |[THILE [RHHFAF |[BH 6l B |~ Vv EFv v
BORR (=2a—d-VFV |bFE_& |1 hed-VFY 1Y a¥ 77%36% (=yH¥ILF
B % 0FE =y )2-NVF THAEaLF
. i X X O X A @) O O
=1 X X O X A O X O
Bay| " X O O A A O O O
| X O O X A O X O
- i3 X X A X A O O O
5 X X A X A O X O
SB - O O O X O O X O
WY i O O O O O O X O
=] O O O X O O X O

) BaY : A4 AF¥EENKR, SB: A¥EEBER WY : o0 o ¥EEHR
O:v4rzicLTiERE:2 b5, NI TEX2EXBBLIURE
A VANV U TERETD 355, HEEEREL, IR EEB I VORE
X 94 VRXLTERETHD, BELKREL, s BWEBBLIUORE

IV EFiEdE &L UREIEHENRIC K 3 A FHELIB RS 1 L XBHRE

Rt o R —RE OB T Eh o A ¥R S EER
VA NVZOFEEEED, BHEEKREL T3, hoZEP
BRMEREEIET 45 2 & TY A4 VRIROBEELELR
ENBLEFTRL, &5IZEOEHBHH THRRERSE
BERFTE 3,

WYMVS23WISBWMVIck3 EHEShZaA
FERERITOVTEIL « #IE® 135 h A ¥ & ORER
EBHEEBRT 3 &2HEL, =57 13, BERlS
BoiEhit i, HEhORERY 4 vsEDL, B
REEEEEMNT LT E LS BESBREIhB L2
HELTWS, 51T, BREF - BAY 34+ 2 FEEW
ROV T I A¥ LD IFERIEITL D IZIZTELICBRT
5T LEEHLTVWE, UL, EEGEEcEIT 3
RREFEHROFHM P, RBBROL > RBEY A v
DBEFET 3R TOXEREE OSRIFSricEh
TWIEW, 2T T, 4 L2FEERBLULIEER
RERERICBVT, BaYMV R TH 20S BWMV
BHMED LKA 4 £ ¥, BaYMV S84 TH 345S BWMV
ICIIERMED 3 A F72 5 TICBaYMV & S BWM VIEH
HRA A L F¥E6FERMichic- TREL, 8FERTE
ICREIEP I 351 2 RIRBEIRERNT 2 L & big,
& FEREERITO VT OARIEHIMED R4 4 & ki

PRt ORREFRIRIC >V TRE L1,

1. FFL¥BERRICHTIXEELU
RIER b O RFE R

# 4 b XEEMRE & UL FEEHRERERER I
BUWT, 2AFKSVIC BaYMV i - KA 4 o &
EREL, TOPMICEURBRE_RA 4 A F 25T
TSRAD A & b FIEEMRORREE & BRI R4 4
AFEBELIBAORFEE L2 HE LT,

HEE L UHE

KPR THETFEEOA + A FEEHROREDSS S
NI-EBSK 14 a% 1983 Fh 5 1988 Fich 7z » T 6 4ER
fEORI I, BT ROBSHEICRT &S5 cBEE% 3
IKXY)D, BaYMV BRHE KA+ a¥sHh ¥ "%, B
aYMVBRHEZRA A LFIH4 FT— 7Y, BaYMV
REEMETS BWM VIER#: o 4 ¥ BM 61 52 EMIF L
feo EDVENS, ObhE¥-RIIBELESET, @O 4
FT-VFUBIUREBK 6l SIR3BET 2 —F, 1£
T&iz—Hf (166 nf) DEIEEPW, £ DY B
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BH6l15 Biels
4 MEtR 4 Bk
HOE_L I AvLF
1 fEtk 15tk
BHelS BHel1s
1 # 1
(& ¥FHEGH)
QRW61S 68 | QBRWEIS5ME | ORKIS4HE | OBMK6IS3IHE | OBM6IS2HlE | @BWKELS 1/ | BHKEL S 1 5
LOhELRICE | KSPE_LRIMNE | BEAEF_RIAE | BEIHLF_RIFE | REPEHIE
@DHrTI—Fy @I H S5 HE @IV FPA4BE QI F3IBEI @I F2HBEIQIH M LEL IF LTV
6 M {F BHEPE_RIE | SEPE_RIF | IO EX_R2MME | BHHE_RIE | REPE_HKI1KE 1 &
Oash &€ 568k SPEZLSBYE | SOAFHRIBE | HHE_RIYE | DHOF_R2HE I BIAEF-HK 1A
(# 2 b FBEGH)

FTR FEERBICX 344 A FEERRD XU L FREERRIRARBESHE
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F # & FEEHROBRRIZE T X b ORENIB RS
L AVA-S g RNV (0T €48 ANV 115 Ok 3% i orer 0% 1122
EREiniE, BB ZTOKENETH 30, BEHTRIER
HREEEMN T TERh o1, EEEESRARETSH -
1DTBILEBBL, 22T, LB DKL LETEN
BEBREEIC D W T E ORIRERET L 720

1. HEKRORE

BaYMV %8892 Polymyxa graminis i34 * & F
BATKRIERFEERL, TBhTEET 3, EELD
2 & 3 ERIERT IR THRRT 3 & & bICHE
HEEST 205, 3 Athfl~4 A LGF TiKIERTH
2L FRELLIEDOSNT, 4 Ah~THHEED
WinERBESEL EshTWB, &I T Pgraminis ®
PRIERE T D3R BB D 5 BT 4+ & ¥ DFIRKD T %343,
Gl&tk&, XoBOFEOMEEITY, WEY A V2 EE
BULIKIBIRFOBDERS - 12, TH O DR
EUBESREED A FETB T 2RROREICRIZTE
Bz oWTHKRET L 7,

HRELUFE

RPETRETORRRERS (WK 100 %), @
Etkos| &tk xX, Qi LA ERrET BAOED
X, Q/NREBEHICL 3T XAHK, OFNEX %%
720 19884 A 11 Hic®, @, @DMEEITV, @i

2VWTR 6 BIEEONHEIT> o T S DMEDEF
Hiic 19884F 10 A 31 B, 11 A 14 Bt KRR R A
AL¥FHhE_FERE LI, HBRIZ 1 X 22 of 1 EH|
Tfiofco RIRFAEIX1989FE3 A 16 HIEX 1 #FT
50k 4 ARTIT DLW T ORBHREEFHE L, 5H298
224, 2AFENOERD FEEZHALLDSL, a
Yt NEICHBE L, #BEER : 0.6kg/ a,

KRERIER

HREE2URITR LI, FEBICBIT 3 1989 F XK
ROFELE, FRHRR 9% & 1988 4 (FEHHER 100 %)
IHBLT, #20%B L1z, 10831 B (EEigE
H) #ETR, MUEXORERKE 79 %icxx LT, 5l
EREMX 52 %, T % ABHBFX 54 %, Xb B BFX
52% T, WINOMEESMNEE L AT 30 BRIKFER
BB LI, LhL, NEIZEUEXO 25kg, alctt
B T5| 2tk &BX 27kg"a, T Z1AABFX 25kg/ a,
XYY X 24kg/a s WTFNAEX & EEE THIN
SRS TR, - 1,

11 A 148 (28M%E) #Ecl, SEEEQcL
B L T2 RRCRES O, BUEBORRHERRD 39
RICETETF L7z, Thizwtl, X EY B 22 %,
T AL 18%, FIHREBTII U RBEFRMSE S
KBS, NRIZ, EUEMS 29kg aTdhH->1D
IKHEB LT, 7&%AA34kga, 5l XikZB 36kg”
akNL 7,



FPREERS Y 5 — REWARTARE B2 S

#21 % RFEKOBREFORFEMEICLS
# & A FEERRORRBERSHR

(1995)

F2k KRS A LAFEEERORE L
AFXDHEE « NBIcKIZTHE

10 A 31 HEE 11 A 14 BiEE

B RREs B Bk N =B
(°/)Io$'§:%g ll(zkg/a) (%) (kg/a)

B\EIREM  52.0 27.1 13.2 35.8
TEAAB  54.0 25.4 18.0 33.7
XoBoEF  52.0 24.2 22.0 28.7
® oo B 785 254 39.0 29.2

2. 3]

* % A¥FBEFRORLIFA T FEETREL:
FRLTVWAR ZEBMOhTVWS, 1, BHITR,
HWEREF DR VWM LSRRI o N5, £ T, K
FRROFREICRITTHEERET LI,

HEE L UHE

RBPEKFTH_EEHET O RBREBEAERBAO 4 4 &
FREMRRELEES (FREER 100 %), 1 F/ (1990
) KRB LU 2 R (1990~ 1991 £F) APRX &
EXZR T =0 XEBIRET, BEREFIEFHR
Bl RER_ZXAFTLFEIE_LEHL, HBRIZ
1 X 47 of 1 BHITIT > 700 FERAEIT 19143 H 18
H, 199244 A 8 BicRHERXM 1 A Fr 50 ¥k 4 H AR
DWTHRHREFE L, 199146 A 6 BicRX 20
XORREHRAEL, /2, 19RFH4IBHIBEX 20X
OREBIVHEEZHAET 2L & Il 50 cnf oK
ZRELIG D BRICBRE L, $5ic24dd, 27
BN FREEZFHRALcDD, aXf-b NEicHk
Hl, #BEE : 06kg a0

RERRR

HRAL2RIRL, | EXREPRcobh E
ZROFREBRHERIT 100 % T, HEXEFEZORKTH -
feh, A¥XOREIZEERD 41.4emicth LT 1 FH4ES
Riz71.2emsEL 180, £EHBRIFEL -7, &5iC
SEMRRRITBVTIE, BEHERIZ1.2% LHERD
9.7 %Ik L TEERIETE - b0 D, BE, Bl
& SEEXE EE] - 7o, 2 FRRK QIR IZEEXD 1.5
RS 1,

pmg oAnE B R B R B MR &

%) (em) (em) (F/nf) (kg/a)
1EARBRX 100 71.2 - - —
B OfE X 100 414 - - -

2HEMRX 912 83.7 5.4 503 21.5
#= fF X 9.7 69.1 5.5 470 13.8

E) - %Efi Lo
3. FEHCLIRBEADR

ChET, T LFEEMRL OIS A+ L FEERR
DOFEREBIC B 3 EE FIOBFLREM I HBTIRELR I
B0, BLUBBBERRAMBET T3 LPEFOET
X0 12~15m% TORLVBBEUCBES § 3 T EHEHDS
hlcdhTwaesD, X5, BELYRSS59ick
3 30 cn DRI A & & FIBERR ORISR S
5ILERMELTHY, BEREMAETBENREL, HH
EEOEVWTEREZ LB LF3I itk > THROR
RPBRESh I LliFsh3, 22T, BtESIc
BOWTT 5 v RIEEHOFRARICE T 25>
TRET LT

HHBELUAE

KPR THETFEROARRLRES (ERM), B3
X : #7400 nf, 19854F 10 A 18 Hiz 90 K77 4 HEXE),
2HEAD2UAVF TSSO ERB L5295 T30mdD
REBR%E Ulco MRKX : BSEXE, 370 of, BHEOw—
FUBE LI, Totk, BEHXIITELHICX 2EER
BEZTY, UALIBBRE- R4t a¥shs"
REBE L2, RRAEII19864E3 A 17 BcRRXA
LAF S04 AFTIC DLW TRIRBREFE L2, 6 8
4HBX 0 ZD0BREBIURELHETI L L b
BE 50 cnf ORESE TR L e 0 S HE L Aoy &
5ic2.4nf, 2AHFENDRY FEEZHALOB,
aXifc DIRBICHE L 7:, B8R : 0.5kg a0

KERFER

2RISR L 7o & 5 IR ORI 86 96 1o 5t
L, 30 cnDREEEHX ORIRHRIZ 71 % & RIRBIRS)



RBBIC B 3 5 FFOLIBRYM Y 1 VARORELERELBBRICBIT 2058 (FE2#H)

RRLTLOEETRED - 10h, BHXEEER, B
EHEN, FUEXONE 13kg alclbii L T 28kg/
al 2 fEREEONENSHERE N,

F2BR BHHC X 54 4 4 FIEEMRRREENE

R B R B K B B N B

REX o0y () () Gh/d) (kgsa)

NenReBFH  71.1 83.1 6.5 475 28
o—%)# 86.3 61.3 5.5 267 13

4. THEFHIEIC X IRBERDHR

TEEESEVEEREPBERENS T & EZFHENV
BETHOOIILTEY, £2T, AHEHRESERO
REELELAFOEFTICRIFTHEICOWTRA LT,

RSB LURE

RIBETHTHAREDA + A FEHEHHRFELEESR, &
HHEREX . BfEKHEMICBRE_—RA 42X &
ZREPEELCTICBELL, u—-7 VHHEX . %0
o—F UBHE LD IR L 7o, FHEBBRERKX .
o—-y YHELIOLICEEL, BELLRICETHS
IS U7z RBRIZ 1 X 15 of 2 BB TIT » 72, 1982 £F
11 15 Bic#B@L, RRFAEIZ1983FE3 A 18 HIH
BXAN2 »FIOEORE 50mic DWW TRREREZHAE
Lico 6 H6BREX220ZDBREBLIURELART
B & &SI S0 mf ORI EFE L nf 27 b Ricir
Bl7, 51 1.8 &N Y FEEEFHAILIOB,
aXifc D INBICHE L, #BER : 0.5kg a0

KEAER

FURIIRTLICo -5 Y HERORKER63.9
%, INE22kg alcxt LT, FHEBERIIRBERS
4.09%, & 3TkgalFBBEREh, HMNLI, F
fo, o—F UBHEL-DbIciEEL, BEERTDICET
LR RRERS.8 % L RRMBBREh, NED 29
kg/ako—% ) HHEX%E L > 72,

UK AHEREE L UCBEROEESL £ A FiEE
R ORRE AFX¥OLE » NRICKIZTHE

mﬁz%ﬁﬁk$ﬁ5ﬁ§ﬁ§&1&§
(%)  (m) (em) (/) (kg/a)

A # &£ 540 781 5.2 473 37
o—4 U

wERgr 98 726 5.9 410 29
o—-4%U# 639 705 5.4 395 22

5. BFOERIC K HIRE

DIRE

L HEH? IEBTEESETFE TS5V RALICH
BEGITIEA A A FEEMRORERITF VY, B3
LB TETT2ILERELTVS, 2T, #&
BRCBLTLOVRBHETEEL L BMESBES
ERPRICHER L, RFE®ROYHEYOREE Y 1 v
DRREM SPHIEL &5 & Lz,

F1o, I, BOUMAEYERVIORERORSHE
IBENTHY, RAREicK L THRABEET 3 HM4ED
%2H\WT BaYMV OBNETH 3 Polymyxa graminis
DRBRERERET L1,

HRBLUFE

FUBRIIRT LI, BRALEFLT2EMI, &
BUETHREL : 2wl T, RREcEREE2ET 3
Penicillium, Trichoderma D117 2 <BE&E&k . 1,
AR : 1DEIGTRMUIER L, £/, B2t%2E
LT 3EMI, Betzobo BB TRE2T : 21
HLTHIE AKE1DEIGTENML:bDOBLU%
NOoIRTEREROL FoF v MV EH S — e b5
FYVBE (5 FH Vv —28H) 2BHL- 0%
BRU7o 19864F 10 A 30 HIc KRB FHETiA#EED +
F A¥IGEMRRERET, $BEEL B ICHEER,
ChoDEMZREE 1 mM7c06kg (EX#H 10cn)
HAL, 1X0.6nf2 @84 cRBRET 70 MAK, T
BEMETICEM LIBRE Rt a5 ¥ 4%
BEL, BEE I mY) kg0 BMEE+T & LT
FU7o 19864 10 A 30 HicBRE L, FiSTH2 4 1987
FIA 16 HICBX 1 #F S0 kRIC OV TR ERE A
L7z, R : 0.6kg/ a0



KWRRERS Y 5 — REFFEHRRE %25

REMER

5525 RITRT & 5 ICRMEEX D FFRHEEK 96.0 %15t
LT, EMEBEESTHR LR3IV ThoBEHX o
FRHERD 2~100%THY, BRELRS>TicELet
2F & LBMoERERIC X 3 SEYRBGFESEORK
BESHRRIED O, -7,

25K EMOBEMERIC X 2IRERENA 4 L ¥

REERORE RIS
. . RIKE
BMEM B L U8 %)
BREL(2)+ Trichodermal + < A1) 92.0
” + Penicillium 1 ” 94.0
” + Penicillium 2 ” 95.0
” + Penicillium 3 ” 97.0
” +Trichoderma 2 ” 99.0
” + Penicillium 4 ” 99.0
” +Trichoderma 3 #” 100
et 96.0
B2102)+ < ARQ) 99.0
74+ 7+ FHLI-2(8)38g ./ 99.0
” +HE AB(1) 97.0
” + +yFH LT —2(8)38g./of 100
” + 7 + < ABR(1) 100

” + ” + ”
+5FHL—2(B38g /of 99.0

s 96.0

#) Penicillium 1~ 4, Trichodermal~ 3 i3#EH
BEMOEKS () ABFREMOBEL

6. & =

ZRAF A X OERURTICA £ & FEEFRSRE
THEWERAEL, EXLWVESIE 3 AORREE
BIcHET 2L bbb, i, BMUSERW LIz 4
Rt -THETILET, £BHE L Eh, NEEE
KRBT EBBLIBYV, DS, ROZEDHEMNT
ETEBEBRE L TBVAABBVD, &5V Ii3INEE
LD TEDICHEREM SO DOHETUE L 72558
oz hzTHLIMITEShTOWEML -7, 4 AL
HICFERRDO T &A%, §I&kE, NoEbZoMnE:
fIo1& T3, ZOHHITIRWETN D 3 EEEDORIKER
BHRBBD oM, TOFRIBEEE LD |F BaYMV

(1995)

ZAMNY 3 Polymyxa graminis iZ 4 & & ¥1BR THKIE
WFELRT 25, 3 AthtEE TRIARKRFORIZME
T4 AR THLEREICHEMN, R#BT 3 E2EH,
7, 3 APTHORKRBIICERIL - RRkoBR Tl
P.graminis OWIRIEF D3R TE < RFEHEA I W A,
H3VIRBHTELS, 4 APaE» SREESEL LS
LW TEERELTEBY, ThEEMIZHDTH S,

FRERP S, FMOELEEOEWERRIC B W TINE
EHEODHIBZE/IMVIEAITIR, Pgraminis DIKIE
REFHIRERFAIS 3~ 4 A LA EOME L Rk %E ¢
&A%, WRY A VR EEHE L 72 Polymyxa BOFEE
EXMZ, BEOXZFEMAZOHBHNEREL, &
MuHBEEO 1 2EELI SN B,

Webb™, 75 « ®[&", Mckinney® 533 A¥op+
BEEMEY A VRFICOWT, HEHORBEY A v it
HEMRPRMBEAEZRREL, REE2ERITELS
B3 3FE, BARBEVWEBAR4Fb B H%E
THILERL, Fi, K- EH? 344 L FEERK
TEERGEC EERELTVS, L L, FERICEREohiR
REOEBE & DICBIREHERS T L28D, K&
FPIc k3 ERTBA L5 EFETIH 2 ~ SEIRERS
BETTBLENTEY, KRFIKRENMET S 35
BEMENS B B, ATRRRES (BRHEE 100%) it T
1EERBR L 7 BT D 44 # & FRERIHE S O Fehekk
RIMUELEETH > 1obs, EEMBEIFE N T, &
5IT 2 FARBL B c B LW TIE, FREEEIZ91.2%
EIRMEX D 96.7 itk L TREFEETH -7 d D0,
BR BN LEUERE R, NERELERO
L5 fERER &S hco FERRIZIARNIE 30 cnREEGESHIC & 5 5
Nlzo TOX S ITHRISRRBRGRIZED Shivic
S22 boT, AFOEE - NEHBEIFE 2 - BRI
SVWTRTBHORERY A V2OBERLOOBSE L
5NBH, HSHhTREV, —F, RRBRMNBEL LD
IHEIBIRDBED SNic b D RABEBRE TS o120 T
e, LR OSBHBIREE LT, BHS? I3FE X
ORMEEMHE L, HEEERE W EE 2 0EmEM:
ERELTV3, LdL, ThHOBRSBIEETIR
1B, BRSBRENLLIATHRBEDOL+ A+D
RENR A0~ 45kg 2D T~8ENic LT &S, /-,
RIRETELIERT 2 EHL VD, RGBS
DREPTHHYMFERIABEMN T S 3,



KWRICH T 3 5 FEO TR Y 1 VAROREAREL B IcBIT 3L (E2H)

VI FRIC& B F F L FEEMRRESHR

A¥EOTHERME Y 1 VX FOERIBKRICo
WTRBE, ZLOWMAB L > TRFSATY
B0 s L as a0 ) S MR &
T 3 —MOEHER W TRE S OEAOBERSIER 13329
STV,

ZIT, FHOERLED T & & FIEEMHEOEA
BiBRDRET 21T > 120

1.8 F 8 K

BETFHRICSDVBROER TR 129, BEaX+Th
352 N5 0hh 5T, FRHKR LEENSIERA
Bl EER %5, BIISY Ra¥FEEMBIcX LT,
PCNB#HA, #v5a#l, *+7 5 vAOBETFHK
(BTEERD03%) PEUTHBILEHELTVS
B, HES™ 344 & FEHEMFEHR IS L TEROARTE
TR (BTERO 10 %EHK) THEHTH -2
EEHELTVWS, 22T, RERROMKBEELT
ErRROGMEERST L .

HE&ELUAE

HAEH : A 95FV, AISFYNewvET,
ANVT 2 VR, F¥rTIY, TVRT, VXS, ¥4
% v, TPNOKIK, BFHKLE : BFERD
SUBEBELHICHHR LI, £z, 29 5%V,
AE5F VN VETKAHRETERD 1, 5%8
BRUESER L, HARE: 5 ¥ K, 1X36
of 2 i, 19834E 11 A 2 HicRME TRHFHRED +
* LA FREMRRERBICBEL 12, RKRAE L 1984
F3H 26 Bic&X 1 HEHI 20 8k 2 A ETIC D W TR
REAE L, 6 A 18R 20E I WTEE, &
RERABTILLOICESnORBHMEREL, nfY
7O ORHICHBE L, 72, 1202 N0 EY, F=E
BRIl Icobadifc D NBRICHE L 12, BFER : 0.5
kg a0

SRERHER

HRIFE26RITR L7, HUBEXORBRHERH 64.1
BEFEEORERI TS » 1245, WTFhOEH S RK

BR53.6~T2.6%THY, B PEHERKFHRROED -
e F 4wy vIKFIA 3 W ERDOBED, IRBLU
2XDORFEHEEIZL3.5%, 636%EINTHY, HEE
BRRERSIENS 3 &L ZBHShIEh - 1z,

Fw6R EHOBETFHRICL B4+ AFESE

FERRRB SR

BrhkE REkR

* A & (%) (%)
A5 TN v ¥ TIKHA 3 65.2
A% 5 % vk A 3 66.7
ANT7 = yEFRKMA 3 69.4
¥ v 7 ¥ vk A 3 56.6
- v % 7 K # A 3 57.8
v x2 7 Kk f A 3 69.5
¥4 F 05 vk A 3 53.6
T P N Xk #f1 #A 3 63.0
AYS5F Ve < v¥TKIIA 1 72.6
A ¥ 3 F vk A 1 70.5
AYSEVIN e =¥ TKAHF 5 68.3
X% 3% vk A 5 58.1
i i) i 64.1

2.+ E 4 B

BRED & 5 CERLHEE LIBNET 2 kIR EET
BEFHOHED SAREE Bbh 34, BECERIT
RESABREIT OB I HIENB SNBSS L 3,
ZIT, 1EARATHBD-DAIBLT S/ 2y b
RO TBNEE, BFIOHEHA% & L BRoM
SEOENE, AFRKPAKEROTIERRIC X 345%
PRSI ERET L 720

1) 28 AZEH

& A FEEFERITHT 5 D — DRAIDBRIIE S
CLZEME - L, & EHY, EELD 2 k- TH
EBITENTVE, LhL, WFhbEEB LUk
L-TERENTEBY, WHOERERDREOMZIZ
HOHTREV, Efz, &V % v FMERFIIFED 12k -
TFYH M1 23R TEORMMEMNED ShTV3, &
< TD — DAVLEER OHE OE I & BRI E OBAR S &
TITS/ 2 o b RO ARRIIRIC S WTRET L 72,



KPERERE L Y Y — BREVRFWRRE H25  (199%)

MRELUARE

RIPBE TRETFEEOTMEIS, D— DA 1983 4
10H 25 Bic 30 cnEf@ T 3wl /R >LHEFALEL,
RY) 2 VFEEX EEEEX R, 10529 i 2
REETo70 BBRB 1K 7.2f 28HITIT - 12, 11 F]
2HIC, DEE_RKEHEBEELS B ICEEL, 1984
F£3A26HIcBX 1 AFRK 308k 2 AERIC S WTRRHE
LEFAB LI, 6 A BARKEX20Zi>VWTHEE, ®
EXfEET2EEbIcHEOnfloRERAEL, o
o OFEBUCHBE L1, $7, 12ndZ2 XD EY, %
BEHAILcobaXifc Y INBITHBRE L 7o, #BEE : 0.5
kg/ a0

$ 2 y b RIANE 1987 4 10 A 30 Hi< 10, 20, 30
kg aB%EEEICHR L, NEEERTIIERNE,
WEETICHEL, 11A6BIKARkE LI, 1XT7.2
o 28, 11 H1I3HICSHhEF_LREEEL, 198843
H23 HIc&RX 1 #FT 508k 2 HATIC D W T RRKE L H
Bl 6 H2HBR20XI>WTRE, #EE2HA
BT BEEHIHES0cnfioTEHEREL, Xk
REUCHE LTz, £/, 24200 EY, FEERE
A Lcobaitcp NEICHRE LT, BER: 0.6kg 8

KRR

ETRISRLILSID-DAlIc L 3 LEHFOY
BiEL, ERofE D E—H L, ThbbL, &
MBI OFFEHER 61.1 %, NE31.4kg alck& L T,
D - DAMEHBERX OREEKR 1 13.7 %, INEIZ 58.2
kg/al BRERSIRSBED Shic, —4, BHEBEX
I3FERBRR 35.8 % L BRI LB T 3 L RREEHE
BPPE B 0D, NEIZ5T.TkgaThh, NEHE»
5 EFHMSBIRSIRMSED i,

T/ x y M HRRIOBRIIRIZE 28 RISR L1,
MEEX ORIRHRR 0.0 I B LT, &/ * v MK
10 kg, / alEFX A5 40.0 %, 20 kg afEFX A3 14.0 %,
30kg/alfEFIX A% 4.0 % L HERBRMZ BB L -
TREVBREs N, L, 0kg/ ailIX TIz—
RELRBERBZEENE L, Tod, NEMIKIE
10 kg /alEFX A5 48 kg /a, 20 kg, affEHIX %3 50 kg a,
30 kg afiFIXH 43kg/aTH>1Tco TDIEMH, &K
FloMERRZ 20 kg /2 DY & Bbh i,

$27% D-—DHIcE 344 & FEEHRRTIR

EwE Bk HE Wl &
(%) (em) (em) (F/nf) (ke/a)

D-D#l # & 137 85.7 6.2 606 58.2
D-D#l MmyE 358  82.0 6.3 549 57.7
% 4 B 611 771 6.8 356 314

o B REhE

B8R VA MR B4 A A XEERRERSIE
REKE BE RE 20 R

BB o0 ) () B/m) (/e
10kg,/10a%

w200 94.8 6.4 611 48
2kg,/10ai

P éﬁ 14.0 98.5 6.2 650 50

30kg,/10ai%
" B 4.0 97.8 6.2 644 43
woE 9.0 72.8 6.5 650 34

2) BHIGLUICRFIOLIERNSE K UBFHKR, &
FHEIOHASHEREDOHR

BELY 34 4 & FEEMHRIC L TT P NKFIA
800 f%#% 1.8 £ /miBEHREXRIRRBEMR L L bic
BECHIHREEEDTEY, HELG® S TP NBHA
10~20kg /10 a HIBEFMNE TR X RSBB SN 3
TEEHELTWS, 22T, SEXRNOTBNELE
FIKRE L CEERET O FRNEO AR SR E R
Ll

HRls L UHE

KPR TRETABREOTHEDS, H&EEH: TPNB
H, »#5%v KK, PCNB¥AL FV253FH
H, eFuoFvA V49V —HH, EFoFv4vE
FS=We 255V VHA, 41V ToF4 5 vhiK
TR 2hFh 20kg /10 2B % BEHICHERL,
EMETECELI L, BPHK : 1 %EHK, £5K
B £ Fod v A v 4y - VERANERIZE F
O VA VFEHY =V 255 FVIVIER 500 5K 2.8
L /% 198793 A5 BiclE L, HRARE : &»
¥R, 1X7.2nf 2 8%, 19864F 10 A 30 BI#BREL,
RROWID0 12 A 25 BB K URKRRBEL O 19874E 3 A
16 Hic&X 1 #5008k 2 AFic oW THBRKR 2 FHE
Lt 12A25BICRTPNBAIERUDET BV >
DOHBRXD A FOLEBFERE L, £/, 6 H2HIC
B2 ZIOWTEE, BREAARTI L L bICESD



HHBIC B 3 A FFEOTBERME Y 4 VRIROFA AL BB 2T (B2 #H)

onfSOREBEFEEL, nfMic OFRCHBEL, E1,
2.4 AN DEY, FEEZHRAILI-0b a Xl INE
‘:ﬁgl/f:o %EE : 0.6kg/ao

RERER

RFVYPITH 3 12 A 25 BOWMUEX ORRHRE IR

31.6 % TH 148, BFANEBEXROERKRIVTND
0 U TEELEDONTEFTRIRIFTH o (529
#)o LA L, 3H 16 HORBRERICE, SFALE
X ORFHERIZ 89.5~ 98.5 %6 & 14N L TRWAUEX O F
WL 7.0% L BREEZE Y, EXMOBBRIRC
BEMED SNEH - fohs, NEHICIZETOBNNR
BEHONLERGH > (B3R,

F20FK At AFEBRERFELNNIC B 3 TIBUERR OPRR

moE A AEKE RRHKE FHHRE B EWE EEHAMR)
T P N ¥ A 11 & 0 % 148 cm 71 g 224 g
t F v * ¥
AN S 23 0 16.1 53 13.6
ERafyAVFH/ -
AR AR e 27 0 17.1 6.0 18.6
4 v 7ueFt35 A 11 0 18.2 7.0 21.8
i3 an = 19 31.6 17.0 54 20.8
FNE REEFOMHIADEMESA A & FEEMERRRORR L L FOEF I RTTREE
H & | B X 4 H b E A EKERE BR B KR IX B
R ) O S%EnE Gookesiy )  SAIEB(H (m () Gk/m g/
T P N #® # 2 T P N Kk R A o0 634 58 125 312
A5 s v oamE 20 A5 5%y kA 955 651 57 636 354
P C NGB #® 8 2 PCNB K # o5 597 57 615 348
by s kB A 20 by o5y F ok %5 625 57 617 347
E s hwm ErEE AR N S e 85 630 58 568 308
CRBRVAYEIICN a0 SNORVAIEYYou RORUAYIV e w8 610 58 s 297
4v7artsvHEA 2 IELEEEREY L o8 885 57 513 212
1 m & 9.0 623 60 484 294
3) BIREXES LUKREFKIC L ZRBEADR HR&LUAHE

MESkd S RIKEHRH & FET BRI Y 1 VRIRICH
$hTH B EBHONTEY, I LFEEWRTIIES -
FEw ZAANKRo—ERE LTEAKEED, LREL®
BA A LF (NTHLF) BEERRRCRBEGHY
NIISBRBE VW EERELTWS, £k, K HFHEY
12 90kg, /10 all L OB T A 4 & FREENRFERM
FISIENS B EERELTVS, LiL, BEESPIZ
" RAREROFRHRMRIEROZDIcEESH, BN
DOEWHIE T3] > TRFEEMS € 5120, BHRYR
BEARF TR VWE L, F/, ABHRO A A+ & ¥FiEEM
BERSIRICDVTRER™, HE - L BEHMEE
BDHTV B, AFRIGEFEEEREERLL, FUREOR
EDp B LEHEN TV R EMTH B, 22T, AKE
BB & UARHR D RRRRBRBNRERET L 1o

RIBE T ETFEEOTIIEL, AKERIE 1983 F
10 A 26 Hic 40kg /10 2% $BEEBHL, v—5 VH*%
ot IR72nt 284, 1LA2HChT ¥ L%
L, 19844E3 A 26 HIic&RX 1 Hi# 30 ¥k 2 A I
DWTHRBHRERAEL, 6 A 18HICBEX20Fic>
WTEE, BREEFEETSILEDIESI o
AEL, oM ORBUCHBE L, £/, 1.2 %N
DEY, FEEZHAIL:0ba: v NRICHE L 12,
BEE . 0.5kg a0

ARFei I3 19892 10 A 30 B[R &K T 5 I FR
L, 62/of@FELI, X—/3—7EHR (KERESER)
1% 400 kg /10 a & 4BREE A L, NAVEBEBTREML
foo 1X7.2nf2 %R, 1186 RichhEREEEL,



RBRRRES v 5 — BEVIEAIARE $25  (19%)

199043 A 15 BIicBX 1 508k 2 HARICDVWTH
R EAE L, 5H 29 Bic&@X 20 Ri>WTRE,
BEZAET L LbITHEOmloEEEHAEL, of
Lrey ORFICHBRE L, 1, 24d 2N DB, F
EEEHAL o baifc p NEICBE L 1z, BEE .
0.6 kg a0

SRERFER

LREROFRERERBINRIZE 31 RiT/RL b3, &AL
BEXORRBKR 61.0 %613 LAKEHRX 14 83.8 %6 & 3

REESRIL{BDONT, NEBUEXLDS-

f:o

AR S PIC R — 3 —EHIR O RRBEIRIZE
32 JITTR LTz, EMBR ORFHR85.0 %ickE LT
AEEHEI 71.59%, R—-v—TEHERXIZ 76.5% & PP
RBBBE NN, TOHRBEFTREL, WNEHIC
BRIFEEABEX EESETH -

FI K AKRZBROLTFHRAISA + A FEEMHO
RELLXOEE - NBICRIZTHE

n o ERpER Bk Bk BH N&
(%) (m) (em) (F/nf)(kg/a)

AIKER
40kg./10a 83.8 68.4 6.7 232 26.9

muE 610 77.1 6.7 356 31.4

BRER AFRB L UATSHELENREM 0 118
M4 4 A FRERROREICRIZTHE

n = EApE BR Bk BY  NE
(%)  (em) (em) (F/ub)(kg/a)

MORSEE 715 797 56 48 207

—)N -

A 123
400kg,/ 107 76.5 76.2 6.9 518 21.7

e 85.0 77.8 6.2 614 21.9

3. HUEY D A I B DEBHIRTEIC & SBHERSHR

DI 4 VZRFIE LTIRTM VEREBRIER & LT
AP itk > TR AN T VE VEERIN S 2, £F|
By NafIBEE LTEGSH, TEhh S 0—RIZH
B¢ LTEShEshTW3, 2 CHRICBRS Nz
EY Y 1 W2 F (DHTH] O 4 & FEEHRBGR

MRERE Lo
HHELURE

19844 10 A 30 BHIcRBE T T H #EX O RHMES
KhhE_REHBEEL B ICEE L, FEYY 4
W2H| (DHTHD RBETE»L, BEREZMALT
0.2 % DIKEHEVERR L, 19854E£2 H 8, 18HBX U3
A1BHo3[E, ¥HEBERTIS L/10a%ZERI
Bfli, 1X12nf 28, RFAZERX3IA1BBL
U 19 HIicBX 1 AER# 50 #k 2 A ERIC > W TRIRHR %
B, #BEER : 0.5kg a0

RERR

HERRIEIBRITR LI, BUERORRHERIZII A
1 BFARIC 12 39.0 % TH » 7245, 3 F 19 HFEMIC
BT T38%EWMLE, ChicHLT, DHTH
BAER OFEFHEIS 3 EIESGE%D 3 A 1 BTiR41.3
%, 3EIEHME 18 H%® 3 F 19 BT 69.0 % & 1212
MR & BRIk RRBML, RGBSR IRZLLA
B SNIEH > Feo

FEIBER A LAFEEHRICOET 2HEYY 1 v2HF|
(DHTHI) DBik%IRE

H R R (%)
2 & 35A1E 3AE
DHTHI(0.2%7kizHk) 3 [mlEAs 413 69.0
wm o on = 39.0 73.8

4. % ®

D — DHIDA & & FiGEMRHRIRIIEL, RO
WEOm® L —H L fo, WEHIWEICHET 3 ERK
BEIRZPPE S 100, TELHEHELTS dic
BABRATHEETOLENS B, 12720, BEET
SINEMIC BB LEIEED b OVNHREIINIDT, £
RRSBRIRBIRTE 3, —4, 5V 4 v FSKIF
OHIBERME Y 4 VRREHRBIZ T ¥ 4 14 £ SR T
BHONTVWS, /2y FMERRIOBEERE I, &
PETH 10kg, 20kg, 30kg alMEABRMEL L3I
Lichio THFICRROSBR S hicds, 30kg afi X
TR—ERFARL L ZRESEL, WML, -7,
TDTEDS, FHOMERIZI 20kg, /aEhBMLE



KWRITHT B & FHOTBRYE Y 1 VRIRORAEERE LB B 2HI%E (B 2#)

bhic, HEDET A, D-DRBLEYV A v MMk
Az Lot ARRERE» 55T, KANTIRE
Vo LAL, REETREANI 199V <4 EZ0OEH
FRBECHBEENTEY, o0& UHBEREROL
BHBLMEEREL 2 LR AR BT LIk, RS
ik h 2l 3 L Bbh 3,

HEMZMS T P NI LB OARBHRR I, 7K
MHROLIRBEETEESY H, BRAOTEEMcHE
SO REFNUERD TV D, KHFETL TP NBHIZIX
CHETrEHoBBEBH (20kg/10a) , 1%
MIRLEE, SEREFAEOHHERKIIVTI S RERIE
DLRATACBIZLA¥OEFTREELITIDONTHE
FThh, BRERRIVTRI0%TH -7, LAL,
3 Ao RRRENICIZ, FAMMER IR L
THRUBEX & EFORRHRE L2, EARGIOBKRIIE
ICRESED SIEh - 1o, NRMICIIRANEX T
PR HBRD SN BIFEHS - 1o hs, T ORAYLE I X
BN RARTHHOBBRSIRICERT 3 b0 L Bbhiz,
LHL, BHIESRIcBVWTREORBRMIZEL, 54,

B ORWES R EROHRELSHFEh B,

OKREROFRBRDRITSOVTRERS®, K&
B2 BESMERD TS, F1z, KAERROARBIRZ
Rio0TREAF™, HE - LiF BEMEEZED TV
3, Lirl, ZERICBVTIROET N & EEBSBRE
BEED o Niih -1, AKBROBRICTDVTRE F
o PERELVMEHLTVWELSI, BRIck Y AK
ERONMH, CNEZROLHUMSHESNizbIHE
PROoWBh-bDEBbhi,

TS A VARNIZ Y Na O TMVEREEEIERIE LT
BARE N7 VEF VBRBRIBHMO W TV BOD %, #5368
FEE -Gy 4 v 2H (DHTH) OB
& % BaYMV BRABHIEZNRIZZBD S hish - 12,

PED & St 4 b FIESEMEROEFBRIEHEL A
AN & 2 HBHBWEYTH > 720 BIBLIz& ST,
EETOERABRIIERESBbh 20T, —BicE Rk
THEOHELVWREICH D, SHREMETHENZIES D
BARMG—BEETh 3,

VI BRHICHIT B LFFHBERMED 1V RFORES & EFAH

AFFHEERE Y 1 V2R REEIC & > THAOE
Micd 5, ThE TRRTE &5 IcERRR IR
FARL, BHMTREERR, BiEs XCEREEED
JATL EHERSBRREE R R RS TbhTY
%5, £ TAETRMEEREEAVCEHHMIc B 24K
OREEEEMBITT 2 & & SICKBBEOEER A FEH
DV SO>I IEREFEERE L, BEMicbvEED
EALCRRROMBETFEL, RITEL ST VT
KICHEND 21T>720 2 L TERO A FEHIBELE
YA VAFRUGREREL, 2ho%2TEL L,

1. MEBHICK3RERBORT

R b1 2 ZEHIHICB T 3 4 | BERM Y 4
W R IRFEFRIRE % s > IBEIC IR 3 3 12 I 1AM
EHOFAMBBELTW3, 22T, HMZEEEDH S5 —MH
G55 L FFELBEEM Y 1 V2ORESTELNON S
MESIhITO>VTRE L,

£, MEEHEZNHALT, BRORZNIEEHIY
TOTFEEME Y 1 VRRORERREHSEL, EER)
K2 OREBEEENL 1,

HEBLURE

AEHRX  BEHRARBE SN T BEBBERD S
1% 2HMXERE LI, KPR FHETHHERIERS,
DARA A AFHHTHY, HWMATORIRTLA 4+ 4
FHIH TH - 120

MEEERK : 198554 A 2 HiT, ¥ 4 W FRC—10
(NAG f:213.5mm) Ick D HER#8,0003D 1 (i
B 1,680m) THS—EH (a5ys#t, z7ohs5—,
RHF4TT74A, 547 245F8) 2BE L1,

ESEERE : BY7 4 VARERL, BENSES
IOWTY A4 VRRB—RRICRE L B8 3 h %,
RRRBICZD S 3EBIC>VWTREROZDiIc k &
BX5L, B2~ 3 HFERE L THIRICELE
BEEAEL . MEREZBEANERc LY, BERYA
X% 0.35X0.35mm (K 2.8%X28m) &L, a&y s
7 4 V% —No.47B, No.58, No.25%Hw<T, B, G,
RD 3NV FIZHBBL TNy FRIBEEFARE L1-14,
Bl TRIELBEXF v 4Ty bDRF w S
PRI X » BB EH L1, ESFESEEER,
U A WRRB—RRITHEAE L BRI o W T o BB
REEZBEMTEL, BERBCEDOS 3EBI>VT



FPRBRERS €Y 5 — REWRAAHEE $H2T

BRBRIERE Y = 4 b ic & 0 REERIESIEE £ MEFY
LTHEHL .

EEHAYE  PEBHED» O TREBRIEETELVLY,
EROMR M ERBEEEML 7o, TRETII 469 EiZ,
T3 380 ERERE L,

ERESIc B 3 RRAE . THTG#HEC, RER
BERic E % 25 WERRRE L7, AEIXFMRIC 4
BEARC, 182 H T 100 B9 ot 800 BRic > W TR
BEREF

MEBEED o OFRREEEOHH : 5 -BELT
2, BABEBRE—IREEELTVWADINL, &K
REBBIRAL, $3VE»THREELTVSE (BE
3, 4) OT, MEBEED» SRTORERKOYIZEAT
HETH o120 2T T, EREBEREEEICR GER
BER0%), 2 BOBLT), H (B1~60%) , &

(R) # F H &

] -
007 . ®e  r=-0.798***
y=383-513x
% ao}
]
¥ 6ot
zf L0f
%
0 \ 0, 2%
0.5 0.6 0.7

G/Nv FBE

(1995)

(61 %L L) @ 4B R T, MEBEEOERBESD
FERREREIC LSS BRI K b thoBHEORAEE
%Zﬂj% L fCo

RBRR

RRIE BRICR LI, HIBREM Y 1 VIHFOFH
Rick-T, #5—HEHETIR REH,SHERFEIIE/LL,
& OITIRBAHES H FERHIERE L CHIRDEEN T B DI
Lo THIRELSHTASh, BEBE~BENEELT
3, (HE3, 4) 22T, #5—HEBO/Y FEIE
B L RFEEOMREFN & I AESTERRkRE L
BN E{GRERE & ORI IZEE S & OHBIRIREED
bz,

100
: ®  r=-0.800***
=253-228
8o} y=2 28 x
o0 oo
60}
AW
20} .
0 .|

0.7 08 09 1.0 11
RNV FEBE

I3 » 5 -EHEREBEL KA+ AFITET 344 A FHEEHERFERRR & OB

THTFEEMXOREZFEONHESE URIKRL
7208, AHRXIANZA A LFE2RLIIC, ZRLA AL
¥, aAFPBEEL TV, FIEBELOHESRN -
FEBTLEDOYA VRARORERBEE MR, *
AR ic B 2 EZBOENOHEBEE I5KIC/RL
oo AERF A LFNROHFESEL WA, FMXT
BIEMNEOEWEETH Y, ZOEMNREITLICK-
TW3, COEMIR_KRAZTLAFTHEBETH - 1o
Thic LT BaYMV iR BR LB a A X OEMIT
WML Tw3,

KEWT T A 0 MK B RER & © ZRA 4 & FHIE

Thoth, FEIRCRTLICHETIRALA A
A¥, aAFOEMFICHERTZRA 4+ 2 FOER
FRDIEL20%ICBER W, £, FURIRT X
SIKBENEZRA AT LAFTOBREIELLL, B
EROBBRERTCREZOBEBENSERL LR 5D
TWite, L ->T, MR TRZFRA A LAFTO
FEBFER /I HDARY A L F, asF~OEHK
BERBLL STV S,
JAFITOVTRIEHXE bREBMOBIBME L,
HEHHESB VDS 5HO & 5 ic /A TR I3
md 24EEICH - 720



RPRITB T B & FFEOLIBREME Y 1 W RIROFREARELBHRRICBET 215 (552 #D)

-----

[ EeCTEE AN et 3N
ARGA A L F REA & bF
a A # a A F

BN THERAERMX OZEEAH FI6X T o MR OZESH

F3EK MEEES SHBIL o & FEHIBEGM Y 1 VW RIFOFRART

B &5 = 0

oo RERBRE ——xr72% A&arqss N,
(0 9%) 54 40 62
D30 BLLTF) 19 10 8
; g ;ﬁ Hh(31 ~ 60 %) 2 27 12
£(60 %) 68 116 27

En 167(35.6) " 193(41.2) 109(23.2)
H(0%) 0 21 45
H(30 L) 5 39 19
ig i’f ;E Hh(31 ~ 60 9%) 25 63 42
- £(60 %) 49 15 ' 27

it 79(20.7) 196(44.2) 133(35.0)




RPRRER O v v —REVRISHRE 525 (199)

(ha) TEET R

600 -

s —o A A LF
s oo RGA A b F
s e | A ¥
- 4004 bid
i !
& 300 1
.-
1// ,D
0. ,
200 - off / Pk
W
< 59 il
100 4 -—-‘"‘\;—-—.—-Y
T T T T T T T T T T T T T T T T T —
175 A6 TTTSHETO) 180 *81 82 °83 7586 7T #8W 19480, 811 2827183
£ E g OE

IS TEET G L ORI B 1) B R & ¥ O YRR RS D HERS

2. HWESICHTEEEEBROEREL HEBELUHE
R TR S N EEEE I A £ & FIESEMHRS HIACTIRE S N MEEEEREL, BSHEER< v

ARSI 313 B (FT1) R OREER % 5 FERic b7z 7L UTRIIROEEE IS TH 5 TRETif#EE0 S
HAEL, HBICE T 2 REOZEBNOEIMELES 5 & RO 432 S & OHEBTT T 0 MADZHIFELES 330 Fiz o

Lo W, 1985, 1986, 1987, 1989, 1990 4Ed 5 4Efsic b
Gl EWHT U
19854F: %////%
19864 ///////%
198745 %/////%
e L
K :*mr;f 1 R&EAFLX :
7 nx [ -ttt - tkBd

BITR PIETIOVESE, R 0 MK W B SRR (B o



KRS H T 3 2 FEOTBREME Y 1 VR IROFARE S B5MICBAT 238 (B2 )

TOER T & OfEfTF EBEBE 4 RicRAE L,

KERTER

RRIIEITRITR Lz, THEMICET 5 1985 F D1
HIHRIZRA AL F 7Y%, SARA+LF4%, 2
LAF 22 % E=ZFHBBEBFRCEIG TR T STV,
ZOBIRLICTRA & £ F ORI ERASIEML, 1990
FIRBZRAALFE Y, AEAFTLFI5Y%, a6F
2% ETRA & AF ORI HARER LD, T AFHE
B L1,

FEWTITIZ 1985 FEDFEFIF LRI TR A A £ ¥ 199%,
NRAALFA5%, TLF3I6%TH-71h8, 1990 4F
WRIZRAF LFEMNT2%, NRA A LEHN5%, a4
FHIBWEZRAF LAFNREE ED, ARA 4L F
DYER T DSEIR L 720

3. MMBRICHIFIIMNEREHE
FHMEREISIC ST 3 A FELIBERME Y 1 VRO

REHBZUETAEL, BRHLSOBMEMOFEH» S,
FRBD I RIS HERB R TFBREES 5 & L1,

HEBELURE

ERENS : RBEAN 35 T (THETHHEE 8 B,
FEWTT 0 ¥ 8 B, ELEEELATIAIERERME 2 ES, HEBE
ERIAEFETHE 2 BB, BRERWENRIEI TR 3 B8, IR
BTN EE 8 B, ARITTELAREIEIES 2 Bi) OB%
Bif, B L UmEORE, HEEBREBRIc—FL
foo FAEHIN : 1EBHN2~4ER (A T8H#IA) o
EREREB LT, 782 : 1984~ 1986 4E D 34ERY, 3 A
OHEH» S TaNT 1 HISR 50 Bk 2 1 B IC D W T Rk
REFABEL/2o 6 A LH S THICH T TRABEHS
KBVWT2 XX SDVWIREBLUBELZAERT2EE
SICERIS0cm 2 HFTORHEREEL, bz OFEH
KHE LT, $24 N0 FEEZHAIL 120
badblt YINBICBRE LTz, B8, RELS CIBER
Bt oW TREBRICHENY AEEIT- 720

KEHER

BERD 3EFEMOY 1 VR IHOREHR & 1986 &£
RRBOBERIIFE B RICSR LI, ERTBDSH, 34
Ficblc> TRABEMULAD, & 3VIRFERER 30
WL LIRSS D - 1 HIRIZ 14 TH - 72, 536 Kic

HIBE ERESICHT S 3FHO L FELBERME Y 1 VARORERS & 1986 FORRBRLER

£ =
1984 1985 1986

A E RREIRT
HRE %A Lo

SEM RRBAOKRY
FERERI MRE  FEREE 0

R B DL ER
RARWMOMS EHMRE B EEER R

N & E fF 3 6 1 5 2 2 1

N Z A 1 3 3 3

- Z N 1 3 2 1 1

- AN = 2 5 5 5

NN = 2 4 3 3

Z & #H 5 10 27 8 14 9(3%) 2 3

- a - 3 6 6 6

a a = 2 4 4 4

N3 a 1 2 2 2

[ a 1 3 3 3

-~ 3 = 5 8 1 5 1 3 1

a A F HEE 4 7 2 4 3 1

= &t 35 78 14 55 26 7 15 7
2 (%) 100 47 13 27

&) EEOES RN ARAALE, T TRAALE, 3 asF

ﬁﬁﬁ&ﬁ;:éi*A¥:iﬁbﬁ—wfyéémwﬁéﬁ:§(*m)

NRAALF . TH<LF
ALF  THHEIALF



KPRERRE €Y 5 - BEWRFHRRE H2H

RTLSICIND UHIETIE, FHcB—XBTOEE
BEML >0 THITH LT 1986 FEicFRRHBBD L1z,
& %\ IIFERRRE LS 30 %5k & RMHDIEH - Fo IR
1355 LHBERD 70 %% LI, TD55HIKD S B,
ERtSEEEA L3 26, REERRET - oM
RUZ 15, BRBRiTo oIS 7 &, HERBRFRIC
& 3 bOMLED 87 %% LH T,

(1995)

ERICB T 32 BREBOTYNBRIRE ITRITR L,
NEA A L FTRERERED 74 < A FPROEHNE
T, THTLAF¥F AT lkg/a>hves¥ (BEEE)
41.Tkg/a>Hh <o ¥ (Batk) 25.4kg/ aTdH » T,
B v = A F DORIFIIBIRIT X > TRIFHEED 0.5 %6 L 8
Bahlrd00, NEIIE» >, ZRAFAF TS
P+ T—F Y (EHEERE) 59.5kga >34 b IT—v

36k BRKUA 1AMAICEY 5 3ERO A FRETBEEM Y 1 VAROREHE

= = % m Bk R (%)
1984 1985 1986 1984 1985 1986
SRAAAE THRAFLE SHAFLE 28 78 86
” ” ” 4 94 54
” ” ” 65 20 40
” ” ” 44 8 30
” ” ” 14 14 30
” ” 4 2 10 50
” ” ” 10 4 30
v ” ” 2 66 50
NEEALF NGRA A AF ANERA A LF 92 92 62
TRAFALFE “RAALF NEF+ L F 46 49 70
” ” o 50 58 88
CERAALE 3TRTE 2 A TE 10 0 35
a un» F a » ¥ a A F 68 76 38
” ” ” _* _* 70
) * o EESL
Bk EAESEY s REEEL AT L NROTLE
A B RAHE BE BE B N K R
=
= =E w® A WY gm0 () () Giom)  (esa)
Ay e A F(RE) B # 3 59 73 3.2 867 41.7
INEA A LF ” B 1B 2 0.5 77 3.3 404 25.4
7H e AF(EK) B 3 0 98 4.6 382 47.1
Za—d—-WFV(RE) B % 9 18.5 98 71 375 36.5
A% - i) ” 9 6.1 91 55 629 32.6
. AR
A A IV T=-FVEER) ” 13 2.2 95 5.6 699 59.5
” Be % 7 0.3 92 5.6 658 53.9
B % 61 S(R&E) #e 6 6.8 87 7.9 830 38.3
a A F 7 FxkasF(E) ” 2 0 80 8.8 286 32.8
THhHEaAFUE) ” 6 0 8 8.3 720 47.8
W) HREEND : AmeE . 10 A F~ 11 b4, W 11 Achey

() : BwmtemiE, (5 : BiitkeE,

(I~ 38) : A4 LFREMY 1 V2 DEUCH U THEGUE



RBBIT BT 3 L+ FOTIBEYME Y 1 VRIRORELRE LB ICBIT 20758 (E2#H)

7v (Bg) 53.9kg/ a>=a—T— V7 36.5kg/ a
SIEBIN5%32.6BTH-T0 EHiMEEDI Y FIT—
WFYRBERICE VBN L - bon, NEthoERME
REE M7, aAFTREMREOT YA ¥ A
FONBRHMNEL, THHE3AF478ke/ a>EH61
238.3kga>7 7 3 LF¥328kgaTdh -1,

4. % =

MEBE Lo ERABELEbEB I EITLD,
B X 3 XROREBEEROBBHELET 5 C
LMTELN, 55 —EROBFHAOEEITET
BT ik > THBRDY A VAIRORERIRE (—H%
RV LEAFER) 35 TIARENRE L ESRIR
RIEEB X UAHOEENTEETH > 1o, BHS2* &
NI ABURB LRI/ BLWTYE—F LYY
VIFEOEMMERE L TV, AFETIEEREE
YA NWRRICBVWTHIDEIBYE=- Y YV IF
ERREFBEOKRENBREBICLZEEbI B,

—%, MEBED» OFRORENZOHMX THIEEh
ZEEEAICAERHEEEESATVAILbHONENL S
120 KBRICB T 3 4 FETBELEMEY A VAROWE
13 1981 FEEEA SIEML, 1986 FEic 3B ETR 13 10,189
halBERR LR ->TWV 3, BMESHIMEEELE

X #

A # A FIEEERORRER & RRGRROBMKIZIIZE
T ABRICH B EEHSPICT LI, LA T,
RRHRERZ 3Ltk - TRFABEWRNICITS C
LMTE B,

A4 LA FBEMROPWEIC>VWTIR, ZRAA1¥E
KUARRA A AFLBITAFOEREBEEERTERE LN
BLOBRIIEWVEESED S, BEMELLBZEE
BT 3EEICH Y, HE - &EY, EES® LEKIQ
BRMB OO, £, AMREATRIRZAF LAF¥ORRK
B (F) RENE E ORI bHEBIBRLED S hic,
RHEZRAF AFITBOVTRRERERT0BL Licis 3
EINBFEZINCED L, 90 %L ETIZNE 35kea
PTF & e, BIWER0BLLT TIZ 4 ALK
HOBIESEL 12, 13- %20 LIGBRERIBED SN
BV, L7ets-T, Rk () 60 %LU TTRINE
KX ZEEMNEL, ThMBRAALFITEBIFEE
ROWEXRBBRAL VR 3, 1, BRETRTFERD

op

ICHIB N O ZBOEN BRI ERAE L& T 5, FAAER
BhEED 1985 FE X TRETIMREEE, BWMTomE dicZ
G4 A L F ORI 50 BiTH/zF, AFAFLFL
3 AFORBKLOGHBEEEE LD, DT EHS,
BFiit 4 AFEEHROBENKEVW LA+ 6F0D
M 2L, HERHEEEOBVARLY 4 AFE
SUBRRICEBED 3 AFAOEHER - 12D LR
Eh3, LhLl, ZoORMmMEE b, EREREI v+
T=VF VDBRIFITE 13> TZRA A AFDIEMN I H
FEaML, 1990FEFAB BV TR TRTFE#ETR
FAE A2 FEH 354 E (82%) , W TOITI 330E
2378 (712%) 245%, WFhoHEBTH &t +
AFEEMT 20 EWV S BROBEERMFEDbNI, C
h O OIS T ORILETR I EVEHN T BRE D IKFEHERT
S>3, NBHOEBVWIAFLD 344 AXHITE
N, L OARAALFEIY KA+ 2FOH
EERAEVWSDEMETE 3,

F1:, 1984~ 1986 &£ 3 EMOEME REIHIC B
ZRFERADOBERGIERERE, oK, BBIck3b
OB ot, Thid, BhERE, ZEKHR, BES
E oA ED & FETEERE Y 1V RBRICE
$hTh 3 L OREERSBHIC B 5 1986 FOFFRH
FRRDICKE BRI ER L LETE 3,

5 B

HEOSENBEKOTENICHNT2~3% RT3
fe¥d, Z&AZF AFOBERRELXETEH2ERD 1
SERE-TWE,

—%, BaYMV I, DEZEHFERHEREDO IS T—
VFEYRIEREICERT 50, dhE-F, ¥
&R, BBU_ERERIOERERBICHE L THES
B, BRAMEI0%ETREINE T, »3BEDER
HEHLTWEEEL S, L L, #fFT3I&ic&-
TZOBRPRIEZ D, RRHRETI100 %0 BRT 3
&I B e, FRHROBDIT L > T 10 BEEERIN
T3, TOLI BRI HE L TRIIEEIR/NEWE
BREZ, BRICKZBIUIEITNI L, 4 L FIEERE
ROWERTBICHIz->TiE, BIANVIFZFKITIEL -5
EROWERFTBLETH B,
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Studies on the epidemiology and control of soil-borne virus diseases
of barley and wheat in Ibaraki Prefecture.

I. Contorol.

Ken WranaBe, Kei Ocawa, Yukihiko Iipa,

Tsuneo CuiBa, Ikuko Yamazaki and Yasuo Ugepa
Summary

Disease development and damage.

Development of disease caused by barley yellow mosaic virus (BaYMV) and its damage were exam-
ined with susceptible two-rowed barley (cv. Akagi Nijo) sown in late October in a BaYMV-infested
field at Shimodate (the Shimodate A field) . The percentage of plants with symptoms was 10% in late
December, 139 in late January and 43 % in early March., The symptoms first appeared on the coleoptile
tillers or lower-nodal-position tillers, and then developed on the upper-nodal-positon tillers and main
stems. The increase of tillers with symptoms synchronized with the increase of plants with symptoms,
and more than 80 % tillers of diseased plants eventually showed symptoms in March. No significant
effects of disease on the grain yield were observed when the disease incidence (in March) was less than
60 9%6. The yield was decreased with the disease incidence when it exceeded 60 %, and the yield loss was
larger than 50 9% when the disease incidence exceeded 90%6. The culm length of plants was lessened by
BaYMYV infection and had a clear correlation with the grain yield. The content of crude protein in grains
was increased with the disease incidence. These results demonstrate that severe infection with BaYMV
causes great losses to two-rowed barley crops both in grain yield and malting quality.

Experiments with six-rowed barley (cv. Kashimamugi) in 8 fields infested singly with BaYMV, or
dually with BaYMV and soil-borne wheat mosaic virus (SBWMV) , also showed a correlation between
the grain yield and culm length, No significant effects of disease on the yield were observed when the
disease incidence was less than 60 %. The yield was decreased when the disease incidence exceeded 60 %,
although the damage was not as great as in two-rowed barley.

In a field at Shimodate (the Shimodate C field) where BaYMV strain I (BaYMV-II) occurred,
the symptoms appeared later on resistant cv. Misato Golden than on susceptible cvs. New Golden and
Haruna Nijo. The infected plants of Misato golden showed mild mosaic symptoms, and had very slight
reductions in the number of tillers and the length of culms, whereas infected plants of New Golden and
Haruna Nijo had severe symptoms and damage. No significant effects of disease on the yield were
observed in Misato Golden when the disease incidence was less than 80 %6, but the yield was reduced by
10 % when the incidence reached 1009 .

In a field at Yuki (the Yuki B field) infested with wheat yellow mosaic virus (WYMV) , no sign-
ificant effects on the yield were observed in wheat cv. Norin 61 when the disease incidence was less than
80 9. The yield was slightly decreased with the disease incidence when it exceeded 809, and the yield
was reduced by 15 to 20 % when the disease incidence became nearly 100 %.

Cultivar resistance.

Two-rowed or six-rowed barley cultivars and wheat cultivars, most of which were used for comm-

ercial cultivation in the prefecture, were tested in fields for their resistance to BaYMV, SBWMV and/
or WYMV,

In the Yuki A field infested with BaYMV strain I (BaYMV-1), the disease incidence in suscept-
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ible two-rowed cvs. Akagi Nijo, Haruna Nijo, Amagi Nijo and Yashio Golden was 34 to 55%, but no
plants with symptoms were observed in resistant two-rowed cvs., Misato Golden, Mikamo Golden and
Kinuyutaka, all of which inherit the BaYMV-resistance gene Ym from cv. Mokusekiko 3. The yield of
the resistant cultivars was larger by up to 32% than that of the susceptible cultivars,

In the Shimodate A field infested with BaYMV-1I, the disease incidence in Akagi Nijo was 100 %,
whereas that in Haruna Nijo, Amagi Nijo and Yashio Golden was 9 to 33 9% and the yield of these three
cultivars was larger by 22 to 339 than that of Akagi Nijo. The disease incidence also varied with six
six-rowed barley cultivars tested in this field. Cvs. Kashimamugi and Chikurin Ibaraki 2 had 99 and
70 % incidence, respectively. Both of cvs. Sanadamugi and Drillmugi had no infection, and their yield
was larger by up to 1209 than that of Kashimamugi and Chikurin Ibaraki 2. Cvs. Asamamugi and
Minorimugi, although they had 43 and 53 % incidence, respectively, had mild symptoms with no or little
yield reduction,

The disease incidence varied with seven six-rowed cultivars tested in a SBWMV-infested field at
Akeno., Kashimamugi and Chikurin Ibaraki 2 had 92 and 88 % incidence, respectively. However, Sanada-
mugi, Drillmugi, Asamamugi, Minorimugi, Chikurin Ibaraki Ea52 had 0 to 109 incidence, and their
yield was larger by 50 to 86 9% than that of Kashimamugi and Chikurin Ibaraki 2. None of six two-
rowed cvs. New Golden, Akagi Nijo, Haruna Nijo, Amagi Nijo, Misato Golden and Mikamo Golden
were infected with SBWMYV in this field,

In the Yuki B field, the disease incidence of WYMYV in wheat cvs. Fukuho Komugi and Norin 61
was 98 and 43 %, respectively. However, wheat cvs. Bando Wase, Asakaze Komugi and Nishikaze
Komugi had no infection, and their yield was larger by 29 to 41% than that of Fukuho Komugi and
Norin 61. In the SBWMV-infested field at Akeno, the disease incidence in Fukuho Komugi and Norin 61
was 90 to 939, whereas Asakaze Komugi and Nishikaze Komugi had no infection.

These results demonstrate that the damage of barley or wheat crops caused by soil-borne viruses
can be avoided by using appropriate cultivars which are resistant or tolerant to particular viruses or
virus strains (except BaYMV-II) occurring in fields. '

Crop rotation.

Effects of planting of wheat or BaYMV-resistant barley on eradication of BaYMV were examined
in the Shimodate B field. Wheat cv. Norin 61 or resistant barley cv. Misato Golden were grown in
separate blocks in this field for one to five years, and then susceptible barley cv. Akagi Nijo was grown
for one to three years. The disease incidence of BaYMV in susceptible barley crops following wheat crops
was decreased with the number of wheat crops, and the incidence was almost nil after three or more
wheat crops. However, SBWMV appeared during continuous planting of wheat, and its incidence was
increased with the number of wheat crops. Planting of resistant barley also reduced the BaYMV incidence
in susceptible barley planted subsequently, although its effects were less than those of wheat. Either
resistant barley crops or subsequent susceptible barley crops had no infection with SBWMYV. The BaYMV
incidence in susceptible barley crops following either wheat or resistant barley crops was increased with
number of susceptible barley crops, and no significant effects related to the pre-cropping treatments
became detectable in the second or third crops of susceptible barley, compared with the control plots with
continuous susceptible barley crops.

Experiments were slso conducted in this field to examine effects of planting of barley cvs. Akagi
Nijo or Kashimamugi for a year, after planting wheat cv. Norin 61 for three years, on the incidence of
SBWMV. The incidence of SBWMYV in the wheat crop after the crop of Akagi Nijo was much lower than
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that after the crop of Kashimamugi or the continuous wheat crops with no significant differences between
the latter two. The results demonstrate that Kashimamugi and Norin 61 are reservoirs of SBWMV in
fields so that rotation with these two should be avoided.

Late sowing.

Effects of late sowing on disease incidence and grain yield were examined for five years in the
Shimodate A field. Susceptible barley cv. Akagi Nijo was sown every year at the standard sowing date
(the end of October) and thereafter four times at week intervals (until late November) . Every year the
disease incidence of BaYMV was decreased with lateness of sowing. However, the degreee of effects
varied with the year, and greater effects were observed when the temperature after the standard sowing
date was lower and the average day temperature did not exceed 10 after the last sowing date. Every year
sowing one or two weeks later than the standard date increased the grain yield. The yield of the late-
sown crops was up to 3.7 times as much as that of crops sown at the standard date. However, sowing
three or four weeks later reduced the yield in some years when low temperatures diminished the growth
of plants at the early stage, which led to reduction in the number of tillers and ears.

In the Yuki A field which had low infestation with BaYMV, the disease incidence was also decreased
from 48 % to 1% with lateness of sowing. However, the yield was only slighly decreased with lateness
of sowing, since the reductions in plant growth by low temperatures had greater effects on the yield than
the decrease of disease incidence.

Use of 30 % larger amount of seeds than the standard made up for the reduction of ears in individual
plants caused by late sowing and increased the yield. Late sowing of susceptible barley after one year
break with planting of resistant barley gave a greater increase in yield than late sowing after continuous
planting of susceptible barley.

Other cultural measures.

Removal of whole barley plants from a BaYMV-infested field, or plowing the plants into the
field, during maturation of resting spores of the vector (in April) , reduced the incidence of BaYMV in
the subsequent barley crop. The effects of either treatment were greater when the subsequent crop was
sown later than the standard date.

Although fallow for one or two years showed no significant effects on the incidence of BaYMV in
the subsequent barley crop, it reduced the severity of symptoms as the culm length of plants was greatly
increased. The yield of the crop after fallow for two years was larger by 42 % than after the continuous
crop.

Deep plowing to invert soil layers (to a 30 cm depth) had only slight effects of reducing the
incidence of BaYMV, but it greatly reduced the severity of symptoms. The yield of the crop after the
deep plowing was twice as much as that after the normal rotary plowing.

Planting of barley without plowing reduced the incidence of BaYMV as well as the severity of
disease. The yield of the crop without plowing was larger by 70 % than that with the normal rotary
plowing. Treading, after sowing with rotary plowing, had similar effects. The low incidence of BaYMV
after either treatments could be attributed to the high soil hardness.

Chemical control.

Coating barley seeds with each of seven fungicides (metaraxyl, metaraxyl-mancozeb, dicholfluanid,
captan, maneb, zineb, captafol and TPN) showed no significant effects on the incidence of BaYMYV.
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Coating barley seeds with each of TPN, hymexazol, hymexazol-metaraxyl and isoprothiolane, together
with application of each fungicide into drills, reduced the incidence of BaYMV at the early stage, but
the disease developed at the later stage and no significant effects related to the treatments were observed,

Soil fumigation with D-D, either using or not using polyethylene films for covering the soil surface,
significantly reduced the incidence of BaYMV. The fumigation with the films showed greater effects on
the incidence than without the films, but both treatments almost equally increased the yield. The fumi-
gation without the films would be preferred for practical control because of its convenience.

Soil fumigation by applicating appropriate amount (20 kg, 10 ares) of dazomet granule to drills,
without the film covering, reduced the incidence of BaYMV and increased the yield. However, use of
excess amount (30 kg, 10 ares) spoiled the germination of barley seeds or subsequent plant growth,

Application of calcium cyanamid or pyroligneous acid (wood vinegar) into drills showed no signifi-
cant effects on the incidence of BaYMV, '

Spraying aqueous solution of DHT, a possible antiviral substance, onto barley plants had no dis-
cernible effects on the disease incidence of BaYMV,

Monitoring the occurrence of diseases by remote sensing.

The areal distribution of soil-borne virus disease in barley or wheat fields and the distribution of
affected plants in individual fields were easily assessed visually with aerial color photographs. In image
analysis of the photographs, barley and wheat fields on the color display turned yellowish with the
development of soil-borne virus diseases, and then turned brownish with further development of the
diseases as the soil surface became exposed as plants were severely dwarfed or dead. A clear correlation
was observed between the disease incidence in fields and the average densities in some color bands,

suggesting that the image analysis could be used for estimating the damage in large areas.

Practical control.

Information on control measures of soil-borne virus diseases obtained in this study has immediately
been distributed to barley and wheat growers through the prefectural agricultural experiment station and
plant protection offices. The present study revealed that BaYMV-II occurred only at a few sites in the
prefecture and that even when infected with BaYMV-II Misato Golden had only slight damage. This enc-
ouraged planting of Misato Golden and other cultivars with Ym. Survey of barley and wheat fields in the
prefecture demonstrated that use of cultivar resistance, crop rotation and late sowing gave great effects
on practical control of the disease, and that planting of BaYMV-resistant two-rowed barley cultivars,
was most widely practiced by growers.
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