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BOBRCRUTALLIEDTRESBLETHS, COSH(CPA)ITHTIC
PACOBNAEHI2>VWTR, JICATI ) 7HEREDORNILE 5T, 208X
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©

)

ill

BGmMEIT e,

DODLIAYME L CPACOFRBL —RITL - THEMIEANLR CH, BEAHM
FYCPACKTRESILRIEL, CPACHAZORE 2L CPALKADIIERTAS
EUCULTHRC L, WA R L - AXLENBLOLELATVS,
FRHYCANT 28 CFERVETERFIOFE

BCOHE

AMREDFELR2ECLSIELTVD, LD BA2LEPORRLE(HNFEE
BOEBETIH AT 1LY, BEFHNTHINE1 0 EL TIIRESF L, 2EMK
EL TS ONMITELLLITRANIOEEZELLIVCEER LTS, UL, H
REFOE»LALLE, BATRHEZOIBACHLESTEHECNLEODEDEEBLL.,
BARTLIHETOLLIRYE? P hBHENEN 00 OFRAT.TH S,

CNREFOHBELI T, . BRZ2EETIRESRAEIENOL STHEMTE
KR T M &L Z,

BEHIAOE 2 M2, BUEUTAR>E TR TH -,

FiEzRABC2 T, EAREAR I COTH2, BEAGQRZISITEEENY
R TEARBVTIOEN IBLETAZANELSH D, BEIHE2$A TFLF

RETHDHLENE, FEROBINCG, 4BELCPACEELE I EBL
5. CPACR{BETOFRER, FEEE2ZOT2T 0507, AHOEBECIER
BEDDOH L,

EEABIOCTREEEFL2EXB L 1235, BARETIHL TL L
FoToaio, 4, FEFRELIBIAESRABLEILOETHHCPAC
U B FHWLLIVEATORYN, THIBESOBETH .

BHBi, 594 - el BRI OOT

TS U ABFEFAERNELIOBNESAO— DI - - bA T, THLERE

A ENT, CPACOFFTEE LIS Coordinator THOBEHIEOL LIZZ X
Jel:ridab, FOFTEMFSRAAESEL I Sl -TOT, BEERT
NnEhHs, 2RI ETH-TLTOMERIL ., E4FRIELLLL, FFX P
SLITIEBREETREMIRBNENE, s20RENERITH0, —EEDETR
HMHIROPBEEIERs A EOHOD I HTFR IO T, BEEOCREAY
LB G RESTEL, BEAGHIIL T T oy —n— 22060 T
T EREFRL A TN OERARELLHALTOES, BRAAERRFIT 17
TELLEMFORA AN L THMELIREL L 2YMEXORLETS
oL ERENISICALNE, TUDE, TIATUHBRERIAIHRELS

ﬁ'
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-11_



T#ﬁ%bﬂohﬁubb 2L IRFELELT IR ARBASIVRIABOXKE
T%ﬁ?o&wvﬁbtsn FIRFHTARL EP 6 2TOEHRZPRRTIEOIHK
Flimit - TV L,

BEDLI RRETH»H0OT. BXAERESBIFRECENBRELBIOE
HHIUEEBENNICEEOBEPREITHD Y, INEANFORBHATLLTH
E5F-T 5, HEOBERXHEIZLIBCHARELETAL VIR TLITEL, H
BEFHORBVILTLHEATHLETHS S,

6 EEEMETORERD _

FREHCOOTR, —E 1 0B8R ~LEDEBHIEF s it b, —ot:
Ei2HIZE, EEETHEISNT VY, ThoOHRERR s FORRRZTH
TEHRELIRE 2T -1, CORFZRITUHSOTREMEROKER I LKty
MDolid, BPEBHL LFCI1EBOBRICPOTRED NI EZAS,

GHREMPROERCOVTR, EH, WEBREORNYE(REs N, St OEE
PEELTI3ERTH 1.

HEE 20T, CPACHREEHE TFEINTW I ARZBIFEHARELR 1
WERELTUD, BAFEEOFREREN S YHALBILWEEVRESTAD, ¢
DEFEXTHEJTRIOT, BERIRETE2IAPEHLEATH B, 4LTH
LZHITah3,

BESBRINTI TS CAEMBRAPALUTORFUEED TH . E3EHLUBOE
ERBRERBELTHS Y, H5BKORCRABE FHREE, RHERACEREETL
PHEBHE2BLETRLEOETHS, LOSITHMLTIHCPACHEFRARBRREOS
FENHARROREREVREBANTHLERRLES S,

2} SEOTe 2 +ORBHICLHTRIER

M) BEELLCEBEERCEEI 7ol 2 FEHEHAEETRS - TOER
EPRBHEXOMEELUBROERAEORL DT, FFE» 1 BRICEH L 125,
- VB IRREER TETE - IRBE S PNSMEIL, €5~ kDLl 5%
MECRZ - TR L L THRETLIHEELALND, TOLHCPACRKREVWT b1
Cr?REHIMPBORERIN205H 2, bhibhBXAEMF L LT O ERED
TLOBMINTIBA2EDZHNENH55,
BRBNRARFTHD LI R 74 RNORBELOELETH B, TriIEPTM
EPC L 1 GRBNEFCHEEL, 1 7 2AHBROEXEER 2O TELGHR L URT
DEEHIT, FREHTH Tl 2ty
HERRT LT, EIRESBHSECET AN TH S 5 VE 1 BUBONRY



20T, TALNIHEFOFETCH s PREPRERINTHSH 2y

TIOATIRREMA, PIRAME L BBEABRCER 2B THRADBED 5N T B0,
PHLkEE 2R 2 v PIRBIR BT I2HB T T208E6Hh, THEOREPED
TAYTHS, CPACTIHE ), B2OMMcI IBRRRORECETE, —&LE
FBELERPBTETVS, 5%, BRIFARSHTHL TS EXNRM 2R8I L, PFIK
e, 7 - FREERETEB LIV,



]

Fav s tO@HHIRHTAENNEEP - OERE

TS NBENRBNEEE, EMBRAPAZGIIKNCPACRHSARE, IR
BHYBOEH, TICAARENEETERL LY TR, 212, HEBBORLED» b
BOTHRBLLETHADOT, FHEOHERI LTG5 — FREL FHOMBiTIT 3
TRBHORB~OBLYB LT 6 CHUHINBZLETHS I, L L, BIEBIUIgmK
BLEPLVHERDEDTH D5, ChEA(HRTIOTLL, HIMIIIKRES
B30 TH346, PRBHTI2MELRLEIABLBEH2EPALTRE2HITROR
Rric e HMBBETHS 5,



1.

)

(2)

28 HMROWMETH

7 X BHEH DR ZRITHW T 3HR (FcFFasip  HitpisE )
1 Stylosanthes MR Z %

PEROER L BH

TEICOAPREEN DT - F2SEB—RBPIEE LTHEREL Tu{ndiid, £353—-F
OKEGF MM THE & biT, —H2HEF, o BHML L, BEAREIARELK
R ET2CEHBBETHELEELD,

€I~ FRRBEARE (CPAC) TIE, DWEORMD S, M, k&Y. HE, —
WIEM L EOBRDTFOMREZHRBILT S, TOIbEI —FOHEXMHA L, WHO
WRbBELRBO—>THD ., BEO-RHARRATTRANZ 2 -4 R DL 0.2 7ORE
RREPYUBL, 36K 0.4V ZNULOBHBRATLELL LT, SHOBMAMNED
SNTw 5, BWHOYRIZIE, BERBOZAERELZLEFZACND D, v
— FTE2HHRE 7285, MEACLTHN 28D 2p8HMETHD ., LOA, v BH®E
OHARBEHTHE LS, HIEYE L TSiylosanthes spp HBEBRIN, 25— FREET
PHMHZ0RBA -2 L3 7Hh 5OKMOBA, 36 RKMORMLEL ERDOTHHRD
fibhTo3,

Stylosanthes OEFICE s TRIKEZVEE LI L STH20DR, RZHETH T, R
Tt - TStylosanthes IHELAREXLBEELZIIRIERTOIRRTH D, C OFiE
TR DV THEAF — 2RO NBEH HENI,

Stylnsanthes ZOBETRFAMIATCLZCHRETH D ZO0RBP LT 2 OTIZREIN
Thoht, MBOWEETIE, »2RHEMICRRESS 6N, EHEREORBIKIZER
BB @D EEA NI,

FLT, HYEROBONBREO—>2 LT, Stylusanthes DRZKEMW b HITB LT
L, HuoEhiSEoRECNET AREORREOREE, KAl ®E, K
HoMAEL Y20 TOWR2BL 2,

Rz Tvae@ohitBg
1) BB INSREORZFEENE: Stylosanthes OREHEIIEREIZ, EL LT

HEABCHB UL ERBTRTBEFEEHL TEBERHUTIL5RTFTELTOLY, &

FTAKEBEN, $1, 7 2EARO Stylosanthes OEBFTUERDTBLELTiHT Lo

fich, 2O, HENEHRESRBLTOLELEC S 2AREORKRRE 2BEL

o



Livl, COBBERBIAUERRIITATHD, LA LORMBYRN, 250
REFROLZHDDEFTL TR 7, UkNEKC 20 THEZNET S0, IKWHEO
DEELRLERCE DL, RIFERODEHFESBED TH, 6 {UKNOEL
ZERIBREIBREIBIDEEL LN,

REDBEABRRENORC L > T3RRAN TN, TOM, MNHEE . #Himh
HBRARXOEET>OTHAELL,

B s H5BORARI 2L, RERBR 198 R, TOM9 3 MR Stylosanthes
It~ ~FHRE, b 105HiAS seabro, S bracteata, S guyanensis, S humilis,
S.capitata B L FS.sp.ThH 51,

Zh 60N

S.capitata CP A C.f5 323, 325, 327, 335, 338, 339, 340, 341,
S.scabra  C P A C # 324,

S.guysncnsis CPAC# 213, 237, 3

S-sp- C P AC f 349, 350, 353, 357, 363, 370, 374, 377,

PEo2 0 RERESEREBREALN S,

HEPEREKX3A 3 0HORA CRBEMEE 100 B, ZDKN S A Stylosanthes
PUND= 2FT, Bb 9 5258 scabra, S bracteatr, S guyanensis, S humilis. S sp
Thotla

ZhsOn

S.bracteata C P A C 4 208,

8.guyanensis CPAC § 213, 386, 587,

S.sp. C P A C . 309,321, 367,

BED 8 RERENEHESGCLIZH SN,
INCOMABFERIT, BERHRKELRT 2. DHBIRTX 00D, CPACH 2135
537 @ S.guyanensis REERRE L 4 BEMETH D, EHFLIO e HYLRED
& 3ilbniz,
6T, SH 1 cEAMMHKER2BRELLERIRDEB O TH -1,

B

S.guyanensis C P A C 4 213,215, 337,

S.sp. C P A C 4 283, 344, 355
UEDs BERHESET IS, REFIBHYETHS a6 h,
hE R X

S.scabra C P A C 4 201,

- 16~



S.guyanensis CP A C 4 213, 337, 280,

S.sp. CPACAHK 3,
HLEosRERGESEERFTRIRCEBEALETH I LH LN,
b 7AIE, MERKSRZH4R[ALLKRIUTOLEITH S,
s B X

S.guyanensis C P A C £ 213, 214, 337, 381,

S.sp CP A C 4 283, 349, 353,
YLD 7 BFRBECREEA O N T,
B X

S.scabra CP A C 45 201
8. guyanensis CPAC & 213, 337, 280,
S.sp. CPACH 309, 321, 367,

ELE 6 REREREMYEA SN lid o1,

DEOBHERL L NCRMEB B 2EFRE L EH 5, BEBRCEE IR T
12 Stylosanthes DERFIR#E Tid S.guyanenses CP A C4 213, 337, Highifdit, Chic
BOTHBLLEMYTHZ LBHTIOLEBDRL, 12 S.5p. CIECPAC 4 353 4
RN, TAUTEiOT R 283, 349 b EA MO EBbR,

B i X TS 241 T 72 StylosanthesTid S.guyanensis CP A C 4 213, 337,
280 HSORIEHLYE. S.sp TIICPAC 4 321 MRk HME, ChiTHOTH 309, 36903 it
MO EATIVEEDbAL,

BWREMMR . MR 2ML TASE, S.guyanensis CPAC A 215, 337 H3shiEif: T
HHOT, LOMBEBRERCHENC L RBBOLCEZLGND,

2) A5 REX, FHRED Stylonthes X4 MR

3H2 66 5 MREE XL 72 Stylonthes BI1 052 SHEHTEZREIK
EHFLEIOT, MBMR» ML RZRE I REORFRERLESL. TWEE
B, 1B =— VB THERIE RS, S22 TLTREEE 72, 11 H12HRE 5
THRFEL Lo d, HHEEEDIMOBERCFKAATRWE2HAL,

JtARMARMKR A oMlig 28 F2HHAL. TO24 FOMERREEL .. BRBAC
gz,

RWMAE, HOMARFEORECSDOTHERKRLLOEBES S0 , BHETER 1 0 L BRER
B#e 2 Tfiot, ZORR, BROCECHM2R 3 L 0Bt e & b NI BEIRE
KDEBDHTH I,

S.bracteata CPAC 4z 208



S.capitate CPAC 4 335, 390
S.sp- CPAC /. 347, 343, 365, 370, 374, 375, 380, 309

BEOMARSUAFEL2A—ELTVSY, 2HORELARST oA L3N
245, BRHE DS HEN—FTIOT. LEREARKIHIER B L LTI EELS
nay, EXRLEEGHREECRTTEITETD %,

3) Stylosanthes HiFOFREFITHO>VT

2 Stylosanthes % ERMBIBALLZCLRTD TORRTH 1D T, FORB
CITIREI KL E B 2 7,

COBMFEREEMBH 203 H PEHTIEHROTRIVE,, ERCEH LI
TLEHELIDOT, FAFOEFRARTL 2308 2T -0 DT, TOME%E R
<%,

a. stvlosanthes BEF R FETAHHFITH>0T
Stylosanthes DEFORFRRIL, H20RETCHFETAIRBI ZOTREL

DEEAOSNIOT, BFLHHOTHMERAAI,

DEREERCEC, HIF27 3 - VCERSLE, BTH000EKT 1 20300

dHMFMMEE, KRG, TP VMEHLAANPDARR ELXBAHORT S 512

i) BEEHRGLZOET>SOHEER

it ¥ S.seabra CPAC 4197, 319, 324
S.bractiata CPAC/; 208
S.capitata CPAC 5 325, 339, 390
S.guyanens is CPAC47 214, 337, 392
S.liscara CPAC 4 366
S. sp. CPAC 45 344, 363, 375
BtAfiF &15M@
TR, 3H28HDK. 4B30AN. BFLAHB2 9, HFREORYH
Wh ot dHdh, FREREENGLZL, 2K 20B0MFL MO E A O
178TH b, SBERBRFERLLALCE 0

Pithonsyces , Penioillciem, Carvnlaria. Geomorelia, Basipetospora,

Sphaceloma, Gloearp BETHIZ,
i BEZEROIETFIHOSE

BECECEE 2ROIET» S BT TSHSBEREE, sA158
HAELHER, 8T L LT

S.bracteata 10 S.scabra 176



S.guyanensis 3 fif S.capitata 1Tl
S.viscasa 10l S.sp- 53 fii
ARG, &1 5EOHFLERLILN, 2TOEF» 5 FEEEE» o1z,
LLEO#ESR D 5, Stylosanthes ORIFERBOREE LT, BFCHETZREHE
BHSTIHERHBOVLVEALZLTLIVEZL LN,
b, HiFORBMBC L BRI A
o DEGH D> 5 Stylosanthes HFORFAROHE L, BFOKRECLZLEALN
OT, NEBRIIREOER»$ &, HIFORBMEI X 3RFREELED 27,
FiTFALER Hi-F 2% 6 5°COBBIC 1 S BRBRE. BAkTBL, v ¥r—LaHE
CHEHERTHRFZE 12,

Bt S H
S.capitata b
S.cuyencensis 2%
S.scabra 11 Rekr
S.1iscosa 15%E
S.bracteata 1%
S.sp. 19 FRE

BRHE 1 SEOHTF 2MHER
HEo®RE, PI9FFE S capitata 9.3 %,

S.guvanensis 7387
S.scabra 11.4¢
S.liscosa 0. %

S.bractcata 100.0%

S.sp. 12.6%
SHELT16.52 HODOFEIFT. BBEABC I > THRFFOHER R TR TH -1
o. FITOERNITEHFEFRE

bOMBITY s THRFFBOMLEIHETAZ5DTIRED DT, AU HEH
EoteE . TRENHYMRLUAEEORRAT LD BTFOBRAN E2RAII,

Hirmp HTF2Foy s Fx—os—ick bFRmTEeol0, BN SHETF

PR, KEEK » PIREL TRFRREE2HEL 7

LT  S.capitata 5 Rk
S.puyanensis 3%
S.scabra 1 1 Rkk



8.bracteatn 158

S.lircosa 1 R
S.sp. 1 0R%%
AT &408

HEEER

FIFEF RIS, capitata 64.6%S.guyanensis 70.8% S.sabra 43.6% S.liscosa
85.0% S.bracteata 65.0% S.s5p.56.4%

CORBRITEZE, RUBOBTUHRIBOMREBBBHAME EEbB LA 511,



2.

(1)

Cassava vein mosaic virms ORI

B & [E B Y m
M. T. Lin (73 20T7KE)
E. W. kitajima ( u )

7 -~ REOHE

CPACHIDSBRANNLEIFEF —<id, €7— FRRYBIEBI A VAFORHELH T
ETHh I,

Ldrd, CPACIRIZ YA AVRFREATIHRM - IRBZ DT, 772U 7KFEDProf,
E. W. kitajime EHRLTHIRLTHRLOEDTE,

T ONTBY B T4 M AKOFHEILARTIRIERIT S, $ 72 phyte pathe logical
Revew is K BIRIAXOBWRGBRINBT L b BHTH O,

CORAR, TTHMREO™MS T, EnOBOMBEESLRBL THH8M8ECLS
Thad, Ltti-TehEorMiEefERb v, BETS 0 7RE TR, TFHEBESTC
B0 AN ANFOREOTRE, HOFAOTIRLEPFIRXITONTOIH, LI
THELDBANRICSH VL, BINBMOBARIZRRILPRATH T, 244 XKD
ERFHETHEL 0. RELBOMARORTHIELLFETRLOEIICEDNS, Lzdis
TOANRAFRYTEHHRED T, 75 7BHKHL L, 1AL HVBETHLPATY
ud, HRCHIINIREP L 2ILLIREALLNS,

L L, 7920 7HARBOTHRIIREL TR 7 AL AFL2ABELTH DL, BRD
BDERRIER T BOREL,

FaiE, B oA L AKOMEE LTEBEINZ b~ ML T, BEARBOTIZI0 S
UEBA2RIEFAIOIAAD 2 bRIDEBEF A IRITEHL TEH, FOMOKEE
LTH a9 ed 4 594 NRLCEDEFAIR, S+ HAEX IV ADERBRITE 35
MAH b, BHTHIK tomato opotfed wilt virus OREOZELH 3,

TSLARBOTR I MIARELBE LS IZTOR, HETIHES L LED tomato
spotled wilt virus Tad b, BB L EBE254%,

FOOXIE, CaHATYIANRDEPIHNSLRES L, T o A 2HEHFY A0
2Mv 4V FEREE, Beet curly top viris O—REIAILFEL2E5AL T3,

AXATCHWMPEDDZEANTEFA 29402, HEOEERBETRENZONZH, HE
B, MO ITLOEoRE, $7, 29V EFA 204V AREDBIRERETRE LY
Gy

2OM, v, +FHOFFEL LI AV ARERITOOTONRDS E, BEATHR*av Y =E
FA T4 VAVBEMELEDTOBYN, T3SV TRE(HBILZLT, 2B s 2T ¥4



(2

SANARY, BATRES LOBERS(~NAY, o boai ) TREINZ 9102
DFN—FPREDTHREL TS,

Lo T. HEE 730 TEBEINTORTERNIBA LN TH 54, EETH Y
AV AOHEBEREN LB - THD, L LhETRHEDHRHBLD TIEFIT EH
Ti 3,

—HeI- FUBAEEEMEL T, $Fa~e—, KB, D&, BRSLIFF ¥
K ERHFeNTOL S,

TIUANDBECREL TS 74 0 2FLED THKEL, IRBREZTZoN3P, 4
PRt ¥ —RE-Tid, HFRIHBREHTRLE (, FIRONMREL > TUVHY,

LMo THEDO YA LABERETabibicidudrliv, 23— FRiSIH04NR
ROFHRECHSHEETHAH, COLRAZT7IC VERP2HAL THERRTETH B,

3. ERAREHICOOTIR, 2—e—@ AL R[OMMRLVIITHE L, KE,
NEIESFN, UF - 5o FR-ANIZZNFNYPIOETHGH D, T TIIPFLHAMA T
VA,

W20 Tit, Fa—2, XFXXT 5 LRFEEL T3 Rice Hoga Blanca virus £139
BEQUIANVAREMBD N, T2 A TREESLOEDLLETH B,
oy g NIRRT ATR Y adERL, 27— FRBUTIHEEEDD 1 2RL T
.

RESHEDO: » s 49V ABHBBHINTEHD, TOI5 SHENS TS 2 MITsEL
TV3E5Th5B,

COHT, D4V XNTFORELUINFFROALA TV L Cassave vein mosaic virus %
thaotf, #HEHG. ERIABRLEHOGRLE D, —HO YAV 2AFHROERE2HH173
LEELI,

Cassava vein mmsaic virus O
n#E =B

B, AP OTMINT B+ 4 o 75D YA N R[TEIKRDIL S L E DD B,

a. C.asava mosaic virus

bh. C. CONENON MOSaic¢ Virus
¢e. C. brown atreak virus
d C. veinr mosatc virus

e. C. lotent virus

CORPRBET, v1 353X LBFHUAOREEH B,
a @O Cassava mosaic virus REMA 7 7Y », 7 X Y h & ZORTDE AL,



BERRAD20%~9 0% RALEDNTV 3, RYURKBOS B EF4 7ER, F
EHi¥i2 Hamihot D AT, White [y OB CEEIN S,

LOWERT TRIBEMRDKED 5 BEI T 2N, HEOPFRRB VT, KIiTy
AAMZRFUEFRINTOLED, ZORE, CORBR 74 VARFORR2NZEI T, B
NeREDEINETHDIEDHMD B,

b OC. commen mosaic virus R7 IS VIRFELELTE L, BYHRIBESIK C.-mosaic virus
ERHT2, M, EAGRRTETHDH, BABRIEKRDTH D, 4V ANF. B
BAEEMEE, FEREL EBELH T3,

¢ OC. broun streak virus (27 7 YV HOEMEE —HIXEENHB2LH5TH D, BEEDF
THRERGWS 2R INTOEH, ENBRED > T, HFEEIR 6 0m, *F 2=
T, E¥F 2T, NEXZA, NYNF I —FIf FWRET B,

d D C.vein mosaie virusl3EBH THBMOH 2HHERHL T, LU b OWREREY
REOTIE, LELEY A LBERBINIYEHNE L, 71 1 2ANTFORBUAE
DREOHEIRE L0, TICAMTELBHLTEL I THDH, ERTRERLG,

e DC.lotent virus ROOCTREMONMFUARL D - T0L 0, INRBHBADIY
COTHHIILRATH B,

TofliwA 237 AR LI BHRETHBH, 73S0 THBTHRRBIN: L OTHAHRR
LERELRLE,

B, #%RO%E &L, THOEORUBBEY LI, RELSHRLBONZI 3
IATHBEMVEDSNTIY, BABRRRF T iet, 12170, BERATILBLEPE
BoHNT3,

2) BHHEB L R

W OWYE

HA RO Cuthing 2 A . Bi%FHE, FIEOEHITE U WEEROBBLZHEL
72, CuthingidHifft. SBTHIEL. ZOFHFWCBLASDI AV ADFEHRIEBED A
v, Wi rB%, BT S ~ 63U, B FEZ vein — banding HEN, TIE (HHE) »5
FHOHH)~NETD 5 TW L, —7F vein — banding DIFEIE vein — clearing L4 5T
WHRKBL, BHES2ETF1 272HERLTOLY ., EFHOHBERERERETH 3,

H TR 2 B T O Beet mosaic virus BERSRONIABTHE0, —RO U4
N AFRABHIECHEMBRO LN, COEEAREIEDTRELIANVAETHDIEFEAL S
BT, BRI 2HBHUORR, ERERHNPTH D,

H2 B AR
ABRBIIEE LTI SV 7REDRE T -1,



FERIEIIL Cassava voin mesaic virus DIFNEZT|O L TO L REOHKREZH 1,
HERCBR L TRATEC DX O R 2HA L1,
0.01M phosphate buffer + 0.1% N, Soq
(H—HF5 22 400 mush {FTH )
0.2% =IJ% > solafien
(€24 FER)
R, AF» SHFERBLL QL RGEDEOLWMBEHEML I, ftEE@EL L
TCPACOBREBTRHATMTHMU 1o HAAKE 1 HX 3 HESKEEAL 1,
3018k
(' Snlanaceae
Solamum 1ycopersicum
Nicotiama tabacum
N glutinesa
Datura stramomium
D metel
Physalis floriclana
Nycandra physaloides
@ Euphorbiacese
Manihot utilissima
Euphorbia spy(uritd)
E spa( # )
Rhichimus Commumis
® Leguninaceae
Phaseolus Vulgaus
Vigna Cinensis
Soga max
@ Chenopodiacae
Chenopedium mulare
C amaranticolor
® Others
Tetragoma expansa
Gomphrena globosa

Seshmum inelicum



Cacumis sativns

INE TR, HWEHOafEH: &, Local Lesion host DBEHE2BAME LT, L8 A,
20 MOTEEDS b Z 5w ERA CHERTG 2T -1, LALIN6DI LEDTE
BCEHER LS L, RYURRL A1 012 DOtomomium®D & T Loeal losiom 2HbD U
HbDRL G, LIt -T, CORBORIGTIR, £HREME L THAT I ERTEL
Vo IS THEETILEND B,

3 W i

TTRO~NI L D Cassava vein mosaic virusid 75 S M /WL T 30, ZOHM
BRLLG, 17201, FoOBULBRINTOIREBEZTHS I,

rHE ORI, D Qurameniom RS TEBLBYHE 6 NIz OH CEYHRE M@
MT2BRRTILC,

METEANI L ST Cassava O 7 1 WV AFOWMREL, WTORENRLN, EBIYL KB
RERNTOEZEOHBEL L,

CORKBE 1R & v o H R BKATH D, FEROMES BB 2, HRBEETREL
FHL L, KT Local lesion host D55 20 - Ty, L 4 Loesl lesion host #%
HO P =W OEHFN , HPELFEFOUEREUCLEBRTEIETH 3,

FORDITRAEEMERYG E LTSV ZFROEBEHBETHD, Fo2hTa 5+,
K, MABOEREH L SLELLOTL %,

BE, CPACITRETY A VAHAOKES 2O TRETOHPRAFOREE HH
LT 205, LN EHTHRHDT, MEOWL DT, TOFBRSRHCEL, 18
B, a7 b—FTHAINZYAVROHEELH S,

LI LDREBRH»SORMLITHRETHILL2RBGIS2BLL,

(®» [roRT!
B35S H L Local lesion host DEFEFE L2303 T2 H, Lhid 3 5BH 25
B3R, Fh—EBOTIHRELS DAL RO 2T, HMBEROERN2EDTL
B INWHBUORHALETHSE S,



3. Elasmo & 6N KT 2 MBET 25 x &> OEMEHHTY T BURS & FEE(RHICB
AEEEHORERA (BEERE— B ®)
A Elasmo OB & BHBR B4 25

(1 HRoHFREAM

Elasmo ( Elasmopalpus bgno o lus zeller )iz, 77 YA THHBROMTHHE XX, 7
2 avE, KE, T8 LLe2ETI3HEERO—HTH 50, PEAAFETRRC
A0, K TRETFTHOEHELTASNT D, TIVNRBOT, BEERET
HIBE, HBYSgOmMEMEL W EbhTw3,

BERSUMER2 S5, HPHPCTHKERFPECT, €5 FHliHTE@R, KHOMEFT X
STHEEHPRBLCINZL EBLELETH»EE0DRTVS, LELAXMS, R0
EECOOTRAROAPR L, REFECHBRE LRI RELINT O HLITNE
WL LDE S uWhs, FEOREEBLRAL , B, KEXLUIRETFELL T
FRERZWILEI D & LTHIFE 2L 72,

{2 REgcrelohremi

D ERORAREEEREOBR

35— FHIH T AERERPAEEI - ROCEECTOAS, BI6, Milom
2108 TFAL b BB TREIN, MPOKRI 3 ~4 B3N Y, 4
~SAEHL, 7~8s QATNEBTAEBRE DN T3,

Elesmo ®H2 1 0B FHL6 1 1HXh3TEIATFOL 5 A BRI TO 2 [H
EHEUOH, EMPML THEREL TO 3, BIEBHELAN ORI KENEEO#HK
LLENRF LN KE, 722 s VELEEMBLTO20PBBEINDY, FHATES
PEZDOTRFWLAHB O,

2) EBORE

.

a) B & RBOEE & OBE

HBHFEOSHREBCEOT, 1 08hEL b1 SEMBRERLBHL, Z0
BoBHTZORERI ZHAELL,

FOMRIE RO EBHTHSB,

FIRGOBRFEORER, 1081 RBHELAR SR, BEPESEN D
T, HeBLT2EABEL> DS, BIERRBORBESE L, BRI
BHebisw, BROREORL TAHMCEBIMSHIML T2 a0 BEHE
HRECBEELBAHH B L O cBbN 3, R & DMz o TIRBEILTET &
BTaldb ol



) FEE & nEAER
MREBORHETCSCTRBETODTrOECAREEN, 4~5HTHET S,
ALY RBEBCBALBT2~3 a0 A LBABONMC L EHART M &
ANEED, CREDHTTERRBALZOLE2ART S, LEMEFET ZHTE,
ROZZBHLTMHELED, ST 22 TeoshOXrNET 2, HREMIZ 2 0
~30HT, MbidMERSOBFILMON AR 21E - TiTbh 5, $HREE 6 HTE
Thh, M, TOETLL B oMM, MPEOMETE(RETELEBTES,
Ll RAMBRELTR, BEAERETBCLRTELL, BEBSRBENZL
AOBRAETCOEBIBFRC>OTIEIRAWTH B,

A N 7x1

1204
[+
&
#*  sof
®
.
2 b

] ]
0 10 50 O
ffH & B ®
BN HEFIMEUEEEERE EOBE (1978 )

x ]

fa) FEL4E & INEEE
BN ST 2~ 3 a0t EB L., ZOHRERBLERL, HAHAICL L
MheEThral%efEd, XEOERFERVELAET 2056, FHT2HRL O, #
SHEOPATELMEIND ERITED, ERBLELNE TH LD LL,
BIETZ DR A0,
3) RIEOHRE
R EHOME 1 S el METRED SPHKES TOBRERNH 2, —RI
CIERETH 3, HikT 3BEHELETY, MEALZYT, BARED TN 2,

.._27...



PBRAEE 0.6m, EHI.2m THEEEINAGTHSD, 1HEBT S EMEIEL
T5, HMEENCTRAGOBHMBERINDG, 1 HHRRAAORBREYEH 205, &
e i - THREBREAT 5,

R ACEBIIEE 1.5 milE ChI, BESTIR 1 SmilET D, dhidikR1 0
mBl R T/ETD 5,

(3 SEOHE
R OTE, HEBEE BTRELOMFLRETHEL LR, HALEFKE LI
FRIBTERAR 2 M T 2.
FARBOLTR, AERF*EML L-MEMTRLBU TS E & b, HEEERRCE
HEHOEBNTES HEREOFRDIT>OTEF 2RSS,
4 SHOMES
REIPCEFESD L, RLACRLTIREALEFT 205, BRRFTED 2FERDL
FEREEB. FURMORELEYHYL, RETVEORT 23023080865, 124
EMEORE. SEY - EHNMREORIZET S,
B RKE»WMETHH X ALOEELENBRITET 0%
() HIROEFEED
AR S — FHIEICBS I ABIEDE LT, BREGREIEAD—B®® ¥ T b, XE
R T, FRTLHIEOMBRAAREOCHES2H L, TR EXRTIMELE L28L
Do, BRONMTRAEERERRCRITRES A, REERTECRBRIED
PERH TGV, RUBRNEEBRR I ZBEOMBIRIBARBOHBE L sT0DH, €3
- PR B3 2 ZORBLMBHOEMIZAFS HCLC, BHEYT I LTV,
CDEILHd6, REEMBTAI AL Ol 2B 63 EE biT, g, RBE,
MELEZHOLZL, RETFECHBNR2HITI-OOLHBAR LML S & L THIS
ZRIMLIZ,
() BREFTCHLNIIRROESE
) KEEWMET 35 2 42O

I - FIRBSOT, KE2NETACL2HAL NAGRBREL TORKOWD T
H B,

Pentatomidae # x A F

1. Negara viridula linae (33 I ZPFHx0L)
2. Plegodorus guildinii Westwood
3. Enschistus heros Fabr

4. Acvesternum sp



5. Dichelops melacontus Dalls

6. TEdessa meditabunda Fabno -

7. Thyanta perditor Fabn

8. Acrosternum inpieticorne stal
Lygeidae @ > H# 4 4 L F}

9. HRRE (7EAY B x AL RPSD)

(LRI, # -2 ke vV 7HTORERLS,)
2) MO RATENE & 4 BAVE SO 9
() Ngeare Viridula

FAEEACEL, AEBILTHEOMTMEL LTELTH 34 5, KEBIHRILER
T3,

REFEL T 20, HMERBESEC L 2, KERBELA 60505, FMlid
Al A RE DOERICIME L THEEND, IISII MBI T 1 5L 7 0 ~ 100 59
b, ENHBRBUABTH 3P LEMIRIBAELR T2, ML ¢ AMETSH
Do HMIEENTBET, R OML TERT 2, HARMMEH 1 yAT, 248
S OEH i, BARYMBT S,

ERBERMOMIENTRS B,

@) Piegodorus guildinii

AHIBAEDRMP. rubrotasciatus{ 1 FE LS b x A2 VBT, HHERL2
~2.0mTEARSE, RNTRECHITBED, Aol ubErss,

REREL, EMBEHRALLONZPTHOERBESES S0, HIBET, 158
B20~3 0825 HOKI, K ELEET NS, P s BEIE. Pl 1~35
g CIEATR, RETEQT I, 4~5HMTEHRTS, HHHEEME 2 SHAE
TE Sl T AN Viridulait RO TEBBREHE O,

(3 Euschistus heros

MRS EATHIORAEAL., DMEECRICEAROBHY 53,

BEREL TV, BHERRES L2, BREORMITEE h, ERLY
HEBTH B, AMEEMCRKAETEDS, 1R 6~ 1 280, SRR 5 AA]
%, A EET, BN T 5, SRR 2 S BT, B - Shh
MEFT 5,

HEEMMIR F N EE LD,

@ Acrosterunnm sp

SR 2 0wl BT, SAGSE, HBHEEE, MERRRCE RO B



Hdhd,

REESSET 5, 1 0PMIE 2 0 BPAICHIBR, BoRWRET D, WHMME ¢ BT,
B 1~ A RMAE THEATEFEL, SSWCRPNT D, HRYAME 3 0 AR T
HB,

(® Dichelops melacontus

RRRERE 1 0 milHT. FEHRAXBOT, BERIKRETH 5, BRBOMIEIMIE
IhE©, MERFERTRFARCHEY S S,

BERETHLEOLNIBERBHRFRAEH L0, BRSLEERRIBRREOT,
HTHETMU, 158026~ 1200, BORWLEIND, PPHHIZ 5~ 68, 4
HEMR 2 SANKTH B,

(© Edessa meelitabunde

EHOKER 1 5~1 6mT, B, . PERISETEDWIXBE,

BERETZEEDNS, BRARFET 1T 6~ 1 088, FEoRUIELIND,
BREAMENIZ 5~ 6 B, sheh HIRfi2 3 0 HalE, HRBREINELEEH Ly,

@ Thyanta perditor

HADEE 1 5 mAYN, LHEBRRETHROMAZ B L, ATBGYR LT EE O
2HT 3,

BERLEL T3, EREEEE) L0, NKBEEAT, 1M 20~ 3050, 5
R S~¢H. $hiBEiMiz 2 SHAE®R TH 3,

Acrosternum impicticorne

MEBIZA. spTBEQT 38R0, 2RAFET, HEARAKLESBE, MNERKR
KB EBRDOBHMBA SND, A sp LRESIROHR, NEHELRORE I OH
MOBIHFECE »TEBKEEIaN 3,

BRORHE, EIRF G, SROREFHML &L, Asp RELTZ, Asp L h &R
Higbio,

@ Lygeidae (KREHM) ?

BROER 2 0 mil#:, 2REBETHAECAARRR, MERCERROBAKSE
T, BREF VANV B 60T {l5, SHRIEBTELT, .

BEFREL TS, LM E L TEET NSO, JHIBECHELNTE, M 5
~6HT, HRYMEL 2 SAMNBETH 5, FEBEMILLHE,

3 SEOHE
RENGHOREEBRCBERBEMOPITTEEE LT, HEHIITCE MR (
BHERKE ) S hit T3,



(4 SHoBEA
VT & BEBR R IR RILORE T 2 B L T B,
C EZFYIHTZTMETMOE EIHE
() UiRoHRLEMN
t 7 - FHMIHZ S 5 MO IKE -2iE»bThah, BEEBLIITRELIIER
VARBTHA2Y, BRAELLL2TH5H LBONAHRC DO TZORERLICRT S
&b, EE, PROLDOENYED,
(2 BiEITcadontifilioms
FEEMBEVPHER SN EAT FERANIRTEROBHTH B,
B N
B H
Elesmepalpus )ignosellus zeller
Diatraca saccharolis Fabr
Chaphalocrocis medinalis Guenel
HEE
Oebalus poecilus Dalls
Tibraca limbativeniris Sta)
*RRE 2 B
K 2
AR
Laspeyresia leguminis Heinvich
Epiontia aporema
Elasmopalpu> bignoscllus Zeller
Urbanus proteus L
Anticarsia gemmantalis Hueb
Pscudo plusis oo Gn
RN H [
gk
Lagrin villosa Fabr
Diabrotica speciosa
£ B

LR RE)

-3 —



Spodoptara frugiperds J E Smith
Agrotis ipsilon Hufnagel
Heliothis zen Bed
Elssmspulpul bgnosellus Zeller
hoE
S]]
*kREE1HT TS5 A
Thyanta perditor Fub
gl e
Diatvea saccarolis Fabr
Elasmspalpus lignosellus Zeller
E woiah
3 2]E
Erionyis ello L
& =
REAE 1 Hi
(3 SEOFHE
FETHOLEEM O pIRT HE & b REFHRBHITI YRR TS,
() SgOMES
MEEOEAEREFEOMBLRERLLEL T 2,



4.

(1)

REFOBRBUBCW T 2MR B kTMC 1513 2 WK

(RILE— & &)

VIR IR E O #2482

FTaL /BT BPRRABNIOHE LT, BRAUMENCPACDRASL »7ELT
CPACHHDHRT 022 bRBINL, ZRAFAOUMBTCHEEH 21> &I
EHNTVD, H-T, TOMAMERECY: 5T, BAAEMFE L CPACHOBEE
LOMTHBESTASNMADAEOb ECEDREHLINTOS, ZORERLOLBET
KBy BOERAMY S b, €5 - FBLOKYOMRE O HESRDREO Y TS
iz,

TERERI, ZORMEES 2 ORUMRA EOREELZ 0D TH DT, ZOHED
BREPHCHT2ROBAS L TUETREH D BLO, T VEESBCIRE T ~ FIS
EL20TONE - BHOZ LobRbNPE N RE UL HIRREc kBrHtS0h
EHRDNZ, LELLNERYBDPHE LTI~ FRBECHTIHNRLED, SHBRIEL
PR EZRDZLHDD1O0BRETIL6E, ChbZNTZHOEBILHS5hEEbN
B, ENCOTRBERTECH TCPACHOBIFEE, HCRPFTE (B9 4 —1—})
LOMIREDEHEBBLINIC LR, bhbhdes—- FEEICHTAIHERERED 3 L TH
B -2 iEH b T, HERRALTHRRYZEOSBRL2EH R ERLERLD
2T,

BANCREOHFHREETOEHT>0T0AE, 27, FPREOHEMEX L S LT,
CPACHDSAEORIEHAZL THRLVECHIELEEH 51, BEDOHK L 1T AHRE
DHEVAFKFROOVTORBERBS RS TLOT ERAPPRETRD -T2 9, BRANB
IS — FEFERBIZARERBOESHE, RFCPACRSY ZHREHOKGL2EHL
RER, ZOEFABLAROBEROMN LR LHBT EE LI,

LOLIRLTKEOHEFEIWN 7225, ERCUBECRAKNZ EDL S LMBEZ LY H
FAHIDOTEARTLS S, THIFPOHEROMFL O C L REFEREBKROR
et 24 OTH 2P0, BEOREIOMELSH 2R =-AD5 2L 500 PIHMSHSRE
TELOTHDEEAD, KEBREZREATIEIIRFALETIE ( OMERDI RIS
N3, LhL, 2hoT~Tr—BIHEFTHLERLIDTEIZLLETRECDT, BHE
BLfEr -»TOAME2E LR EE LI, HAZEHOBR, 5 - FRBIISKE
AREE e o TR ORI E 1P ARERR TH B C & RO FEOHMITH O TIXHRH R b BiF
EN T HBLEDE, ETLD2O0C ERDVTORBEFHEL 12, ThR20THES
LR AEEARAB S L, CPACELTIHATRBESTHENRODHF 2 HMMCHIRL T
Lk 0y BB TTHRE, ULdLInl ERRKOED 6 ANIIHENS <, CPACHD



BEEDOHTLREV S - T, RYHDOEATD AT OBENEL 1 2ORL L., TORT
HEBRORRETHIL L E LI,
@ €5— FRHECBUZATOTEENEL CPACKHITIY 57 OHFRHKE

TS UARBIBAERSMKODD &5 0 6B TRIEVFTDOATHKI, 1970 FRL L
S TREMTEAL, BEREREcREHRT 2MOENHR2H 1, WIRERE L TERY
HEGT % 58 BTt 2 T B,

—FHeI-FEEPEALBLE, TOTMRE» L ATMEE L TREMMOEELEKL
LIt DOREBZTHB) EBON D, SR THIEEHN GO LR FEHHRBERL LTHE
ETHBLEDSL, I — FEBITHITIAENMENELZTHE D,

KGR T3 oARBNTENET TRV I TIFFAAMNBEENT H o720, TO®RNNTH
Koo REINB LI HIRL TR, LPLLITeI - FREEIKEEZLED
ANz EFThE, CNETERRLIEEFFIDERCL-TL(HTHSI, ¥4bb. il
ETCOEMERRLHME, KBRS, LRl TEL I AMOBE R HREEORIT
BUHETHY, TNARBLEFEEOLDORBOBRMKLE, 25014+ 5 - FEEOHEK
KR OH) ORFEMEOCEED S ERAROBEUFNSEE L T 5, €7 - FREOHRIT
LHMEBE L TRKERZER I ANDRR NGB OB HVBETIRELL L0,

DBEBAS>TCPACK BT ZAXTOMFTEEIT 2 THRS, CPACIZES— FITBT 3
TRTOWADE ¥~ 8RE, RO THFE DO 25X THEE L IHER 2
NTn3, E0LY, KGO TRNE, ZOREHT L D6 THid 2 ZODISEEDNE
GFLTOZLT 0, L FoHoXBodRiita4idBthoonTu3, O
HERBI - FlECE L L RE2RETANLDRAEELIETH DD, FOREB LIS
REOCLEDENLDHOFHRZ TRFENTDLLLOCDOBRTH B, T THBHEBBOHT
D226, [, BEEHERE - TELt5— FOXREREOLHEET L, DINE
HNOEEHIFRLENTEZTHE S,

CPACTORBORELALEL T, BROFE2HI% 100 L LBXITZHBT N2 AT
Ak, OPRADPESTIHARC L ~BLOHFN 2RUTILOSETHANKEZFTS>H
EpE T3, RELAGTOQOHRC—BOF AL RUL ., T EORREL 5 —BoO
HIOREEZIHAMKE LT > T %, ATOMDORFE OS> OIRFLO L S ERFH
BRABTHLY, RELELBFHLABAREECMEF 260 TH 2056, LOLRTIFH
WM EOHLTIHEBE2HED B L THUL->TOBEP D THL, L F58 0D KkB D
THREDILDITLERTH 3,

UTHR~OH\REDE, DL IUHRKBHO S ERAT LML T2 Carlos R Spehar
Lourival Vileloy R ¥ 1979 / 1980 FED#HEH D 5 T Gortfried Urben Filhok O TFH



{3)

bhrtoTass,

1978 / 1979 {E D HER

ABERYIA KRGS T R MR R O

HBOHRKRFAN 2 5- FAINRHUIATRIECHOTHEHE L ORERL 2TV
ALEREBOEFRBCHCTLINCPACONT WO TBAL EHTEB, BLw
HMREOREIKGONRAC, BBL2 RITTHLH 0, XBCBEREA DA LML LTI,
BRI T DB R E L TIRESC 2 hadd h, BEORMANES ED - IEHOL
F2BFT3Ra, LAt ZLOHEMHBINTRABAINTORIEKTIR, BERER 253
FAD S >TECRALEER 16T LT HB, 5~ FZBY R AXERIBZOREDN
WILiE, FTCOUEORMORNIE/THBEEALN S,

M P WETNWIBELCOPBLLETHBH, LOBBRTELT— FRH 1YW TRY
Vo T — FREELTOIBYR T E2HBL TAMET 2R A CHERLS J
CIEERTS, CNRBS L Z0HOEBIREI~ FOREZAESLTOVT Y, 2hegl
RuDMORN TRABEETEAZONDTHE ), ZRTH ~RBEIAA» CHETE60
THDh, CNLOUWEN TS ADOHMOMERB TERCRONZIOTHEILLEPEER
hif, CRSOMEASERLTKRILDOTHDERTIVTHES, HEDOEFROFEE L
TR@E, B, &, A, By, BHA, X250, EHHTFESHEETLIIEMRAILSATL
B, €5~ FOMMMBEDEE, 2L oYM » o HE LT, ~HHLERTIEREFOLM
BRBELRaEZEALNS.

TibL, RUSMIBHEIN L 5~ FOFRBHTENTBF LS TOREMCDH 12
MEOHFEBEL 63N, BEZNDEHTILLLCEXINLROEMEFRE -THIH
ANBEOHIBRCEZIDEEALNS, Chid, 55— FHBOFEBEOMEMRIIEIL
AERSNKECOBERPENCONTRERS L2HE, INLEFOXKEORL 2MOM
MOFHEPEL(RLDI L5 RIS THS S,

LDEHIREBADNSIE, 75— FAOBTMBORANRRIHALTFYHETEACS
Cedmbmnridiidss s, LLINEHLOMBE LTEDTHB L ETHD, H
BEHF2MO3E0d e RTRINZEVETFOREFRMT L5, Chiz T s 2
DR LEZADL HEPHLILEWHTHA S, TNFYPBIEORTHELHFEZRRELT
Musce2MET508, Ne3BFORPHRDL HIRHELFHY L OLTHERTE
BLETHD,

W D—KMERPINAB L LN E > TZOMBORKIFR AP I EFRETHSE
TR, ROBRE LTHBIRETAESHZOPT L THRTA» L O IHETL 2, HE
Bk Bike LTI, BEHE» 5 AFR IAHY, BREREHSS D, TERBMFORRLLT



BEFIC E BEMERESS 5, 3 RROREEO T 5 O EENERLS. &3
Dby % FE T 3 EYFOHBRE b BEFRSEA T B, CREOHT b RIEORRO TR
DB CIHRET L 5BRS EHRUAORADBEREL > T3, €5~ FOMEORERRET
RIZOHEE S BEFHREIILEIL TR, € - THEHBROMTLE T OMAT» 6L
HrudhidsbnodFE L3,

LCTEBLLBRE L6 0 C &iz, T 5 LA TIIBBBEER T L TBREAR DO MR
WAL ETHD, ABOREACDUTRTTREOREMEIO 5 0 % ( 1977 £ 19784 ) T
HRINTSD, EL4WMMTHEACH 5, £ —ROLEAME LT HRBREDRENMA
EVIEABTBEO, CHTOCTE K OBEHFELRELTHONIEER, TILNT
BAHEBETH 2 BREANASRIERNTHSZ L0, AMOMBOHE TS VTR
BREBHABHENTEC VI3 LRTLIMBOOC I IR IDTEP o0, WEDRS
AT, LOBRBEAFRBOEML, 7o SANBANCOBTHZ L &, RUKABEE
Ehhpbs TEERIBEORIVENTORL EBFRTREGO»EZEALD, Tibb, REH
PEERELEICEBAR (3O EINERORE L ZERNR) TH 548, BREMZLIHE
FOLTILEBTAMTEA30LHL T, RERBIHEHEORKCHT S L 3CHBLTITIR
HEoROOH, 73S0 TREFOLIIETROFHVED THL O, T 75 DA TR
BROBBHECOTLARBELZCORE,. BEMNOLILHBREM LI 10T LD
ABRBEHCLORTLLELTHREITLLEDDTHH I, LODL ST EHMAERBMOTE
B2ZELS ¥, REAREOEHDZEA T 2L 3IBbI S,

LHL, BUTHREAERIRERECHL TERNTH 390 I FEHIK S, FIRE
BEAZEH>SORIMHEFHERFOMBF IZEALGND, CLOLEP L, ¥RPBROMIALL T
BREBERCEZCEL(BEREOMEL L DANTEMCHBEOFHE 2T 2568 08H 3,

HEDEAT, 1978F 1 0B RSB 2L, HFHELUKHLEL I CPACHOR
FLELDDET, T2y~ B CEHERRIBTH - OTCHYELTHRS »
K+ 2L L ELT, SLCOFHERCL - THESBR LOMLOHB 2L 6 4, 4H0R
BOTA%2REDDLLE2BHLIZ4OTH D,

HBAE B1RURTLIT, T30 THRKRECACSNBHBEM MY X% 2
KEOERRK 2531, LN SBREND S bEMET (RN, LREm, JEiwse,
FF LA ) cREME—HHEZ L HTBBRIMLEA6DELER, BEBRNEOZDOR, A
FHER2HU 2130, LRAROHERER 2801,

BESREI, ABERY DI ABEBROBEABTE b 10T, fE58HE LTHADS
BENIMURERR TR T 2PHBR S L2 HA D THC, PR Sk
DEREE 2T 12,



BUERRGR AL 1 WIS AIE 2 v & A B REE U 10 iih T »Acanthospermum australe % &
AR ETIEVORBORELLL, ChRMUBRBARZIATABRELYRZRL, O

18.
19,
20.

21

22.
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DEBETREBICN—FU—~F, Vaans, <o/ RIS —3552CHY e HEPTERE R
Bols, ELANAEOSETRECL D EFNTITHEMETH 72 Acanthospermum
australo (2i3 & A ERETEMBEL . {8 > T Solanum nigrum ( 4 #F 2% ) PBidens pilesa (
TeyFL H)BRUDL HRA - TE1z, i Acanthospormum australet3 IR EET &
B, KEOETHEALBRZOFEOERGECL - TEFTBTEL LI, HED
MEREUETHRHTORREL XTOMBEO LB LEFRERT 2D EBAL LN D,

RBBREANERE, N~F L —b, X Y TU RS — 3BT PRTORE RN,
AGOETHAEL T >R TRGELNAERET 2B N L ST,

AMBE K OB ZRAHTR (ERER) 2ERSRCN T HHRTRT LN 2K
DI d, 2L, MERRHCRTI I KERBEAC2>OTHE2KELRIILOTH
20, POMOEREHALCLL, 0B OB TREEMNR & & IFRTHLHERBUS
NOT, HTRTMKEROFHHETRD LI, TLEECO 0TI, HEITNTERHCS
FT20RAHTH -720T, REPEEHBEHCARGL, RRoPTHREMIHIZ R
64172 Solanum nigrum 2 JIC U THRHEL 12, TERMCBNEERBEHOMTEE . K—F b —
M, AFFI PO, Va0 RS- 3552 HESHBYEKEL, TEMCRES
EARBUKAE L UTHELL S Solanum nigrum X LT F7F 5 yo—0, Va0 R
5 — 3552 BBRCHBRIRERL TS,

—HREBESFHULOYRSH bBHAAERRCHL THELLVHREZRLTVSRLL
HEBRE T, 2, BREALBEBREOHASOETREEOZZOPRYEE > T3
LEHHLomiTRONS,

BEROHR: MBLFHABTLO L1 v ELGORETH»EOT, ThdvS5ELICER
Mrllz0i0BHETH»2, PLATHABRIROHNE LT, SHEOAROHIM 2 RH
THEOIRUTRILORARIHORDL 5B L 2WL T EHTELS,

1) BREAMODPTALHEREBERCR2L 5L HEFALLONH S, L LBRFHOHGHRL

BEEPRRRACI - TELTILOTHI0T, FRAZTATRAB 2T, 209K %
EUSHEHIm LA hid e 60,

TIUNTRERD L S SEHRBUNSEBROPBRELAE L ZOEMT OO TH

H BT 203 &B80{, BEORMEBWRMN L BHATLE—BLTOL VL ST

RZEVOND, HEHBREROBET OO ECIAGROGCEBRAMOHE % BLiay ,

ENPERBUC LT 2L LTI 2L IRFH > CHGAEL 500,

2) BEBRESECERGRDRZRUICERIEELFEREVAS, HADL 5 BRI

HOHMEZRETA1H0 1 20ARE LD THS5, COBRNLL L, §He5 — FOX

QORERERELO 1 DR BRRE2M D ANAEL 6 LOLEASY, 20D



B2 KTRBHI LG 2GR
(RYE, YEECH T80 1)

- MEE B O i

2B B A Soluanl OWO[R K F |
nigrum {FHRER M B[ & 7

(I ) 29.5 | 26.7 4.0 54.2
N LA a 11.0 14.1 5.2 28.3
N—F b= | 10.0 12.5 4.8 27.3
AFFS ro— 0 L2287 D.4 21.3
YZaD | 2.8 | 16 4.2 23.1
xR TL . 35.4 7.4 3.6 44.4
Naos S 12. 4 1.4 21.1 34,9
§ — 3552 0.0 2.0, 5.0 7.0
M TLSY B RE sz 12! 00 104
AFFESIO—N =  # 0.0 2.4 i 0.0 2.4
Nk T ” R 12? 1.6 6.8
e \ 2.8 0.3 | 6.4 19.5
AFpp e - 1.2 1.5 g.4 5.2
W (2193 ) 229 | 20,7 55.4 | 100.0

(L BER T & R AT & ORF T W L3R, REBRSEZhEkosd, AAdEg
oMM, fFR - ALTIOOTOMTIUNETHE S,

3) WHITESHY T®H 72 Acantbospermum austrle BN G OFEOHE I L - THHE LI C
sid, —HORREHTREKO@ S 17T THEENCHRELEITAREOSH B & 2R
LTwd, T4bb, SR-HEBRLPENCERL, AP LRERFZEDICERLI ST
HHIMOUDOHFETRETH S5, snGEIHITIERZHEAANDI I LZE ST, &
Wzl LASEN 2HORBMEI303C L TARTHA I, TOL I U ERBLGER
B LAHMHRORAE LB LOLEASNZOT, LARDOTERER LI 2 LD
HZLEIH D,

4) Solanum nigrum % % 2 Bidens Dilosa®d ) L HHI KB LOFH/AOMBETLERD L
5 e BB M E BN 2, IR N ORMEEORTRIATORBOL ¥ EL



(4)

CHEERLBEDTH B, - TLOMOHLE R TR T AP &0 TLBIRFERD 2
CREBERETO 1 DORELRALEILEDOND, ANZOLDOLFLLTLINGD
HYEDOEBOHRIBDETHDEEAD,

HWRHMER L BHI%E

197928 230k b 5 14 OO, IIARHEMIRBHMEN CP A CTIOTYIILEY

REF LI, TOHMIFIzMEHBRTH -1OT, BZOHRCH LD C OR/HBEMS A
b, EEELORAMEOE CHRNED bz, UTZOLRTROMKROMETO0
Tid~ 3%,

IR E - MR O DO IEBHIN
1) €7~ FiMEEOIE @B

IR R D HOTRE LT, T~ FAMKEDI I LEEHH 20 2]
EMRET AL EBUBETHZ, CONDHEIMTBOIINIRELINIBEL ZORE 2T =15
(ET S ML 6 288, COHLMETTCRATTAL @398, BETAELIZHD 1 2
H, BICRELEZLOITHE, E{FHOLD AT H 12,

RERERXYS - TIET I 20U 7A¥EDODr Tarciso de Sousa Filgueiras OWEHN 212,

CHHDPTHMMPER & LTRECZCRECIIN, PHRNGLLTHEELRo NS b DK
DOUTREBIRXEIZH L THEDLL,

B3k +I- FMKEERESR

Graminae { 1 2 F )

1. Aristida adscensionis Linn

2. Brachiaria plantaginea ( Link ) Hiteh

3. Cenchrus echinatus Linn

4. Digitaria horigontalis Willid

5. Eleusine iodica ( Lian ) Gaertner

é. Eragrostis ciliaris ( Lion ) R Brown

7. Melinis minutiblora Beauvois

8. Pennisetum setosum (Swarty } L Richard

9. Rhynchelytrum yepens ( Willd ) C E Hubbard

10. Setarid geniculata { Lam ) Beau

Compositae ( & 7§ )

%% 1% Acenthospermum anustrale (Loef ) O Kuntge

12.  Ageratum ¢onygoides Linn
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X 13, Bidens pilosa Linn
% 14, DEmilia sonchifolia (Linn ) De Candolle
15. Erigeron sumetrensis Relyius
16. (elinsega paruillora Cavanilles
17. Gaaphalium spicatum Lamarck
18.  Porophyllum yuderale ( Jacguin ) Cassini
19,  Sonchus eleraccus Linn
Amaranthaceae ( &£ 2 ¥}l )
20, Amaranthus retroflexus Linn
* 2%, Amoranthus deflexus Linn
22. Amaranthus Spinosus Linn
25. Alernanthera brasiliana {Linn } O Kuntve
Commelineceae {22 2 95 )
24. Commelia pohliana Seubert
Convolvulacene { & H 3 E)
25. Ipomoea aristolochiaefolia (IT B X ) Don
Cruciferae { 773+ 81)
X 26. Lepidium wirginicum Linn
Euphorbiaceae { # 7 b 2 % 1 E)
27. Euphorbia hirta Linn
28. Luphorbia pruniflolia Jacg
Labiatae ( ¥ /#)
29. Leonotis nepetaefelia ( Linn ) R Brown
350. Leopurus sibiricus Linn
Leguminosae ( ¥ . Bt )
31. Aeschnomene soloi Vog
32. Desmodium canum ( Gmel ) Sching et Thell
Rubizceae ( 7 H FF)
3 33, Borreria alate ( Aublet ) De Candolle
> 34. Richardia brasilienses Gomey
Malavaceae ( 74 A Fh)
35. Sida rhombifolia var typiea K Schum

Portulacaceal ( A~XY k =§)
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¥ 346, Portulaca Oleracoa Linon
Solanacene ( > ZF)
- 37. Selanum nigrum Linn
Verbemncese ( 2= 7 VS E)

38. Lantana eamara Linn

%9. Stachyiarphetla polyura Cham

BMETHRETXILLD

Sida 3 fli
Berreria | 3 fli
Croton /& 2 fi
Lipidium % 1 1§
Echinochloa & 1 Ff
Paspalum & t i
Richardia @ 1 Hi
FlECRETAILLOD
Rubiaceae ( 7 % #Fp 2 fli
Labiatae ( 2 VE) 2
Matvaceae ( 7 % 1§l ) 18

Cyperaceae (B ¥ 74F) il
Sterculiaceae { 734 F VH ) 1 i

2) FEUBORFRUECHTIHA

~BREEFEETORRL DD RFEFIZHPL THHLTHZ LD 068D 0, ML
BROEBELTZOREERSAI OB T THERTORFHELM oL TELED
BETHD, COLSLBA»S, BELBDNZREOHEMFC >0 THRIFRHE2N 04
Liz,

ABORL R, BFLARLNIERBORGCTL > TZOURF EOL I RELT R0
AHIETHEDTH oI, ULHBLERESCORAERZEDHITZLIIHWIIIT LRBT
HoILDT, BREF T TCHEHFPH»NZ 2 208, TLOLEHREDCS FRHT
HEYBELIHRTIRAINTENRECH» WS 2 BMELEROICHRL L 5> &L,

AR  BE O & L T3 Acanthospermum australe Bidens Emilin sonehifolia
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Solanum nigrum @ 6 fi % B 1z,

MF3RAERCAFRLWALLOL, A) EAREOTIFAKATRE( B £
F#31 0 enZfDAl O 2 oOFRH FRES, EHMCIY BU TRFFRBL . FHF
HRAOBLELTRBR I D v — L Mo, BH1HNS 0 g LMOBABKGO? 0 %
PMANLLORRYEE LERTFT 0, ZORMMBICE s TL LDV DB,
W17 Crofy3 1 COMTRIRMMZBEMZRLI, FFFL3 0 AMORFRTE
> THE LI,

CORBTREMHCOLZ2WEHLET, WAGMEOMAPREE S L -120T,
@ o MERG| /I NTHGI NI,

MBI . B L YRR ORI REB A RCRT LD CHBOBRBMICE » THRY BIK
Bl - /M THEWT B, $4DL, Acanthospermum australe FIRAEBKERE (RFLTHE
BRECHZZEHUSND0. ERPETLHUGBBTIERBIAFRESFEI S0
FL . Solanum nigrum TREVPFETRPZEFFBELA L DUBEIEL T EHBR OGNS,
FOMOMEMFTRERFNET - RESENEFTH2HZO8EE 2MAEL S 3, LT
ABTM TR ERIREL 0P U REEHNBL S, Acanthosperrum australe & ff
CT — RN RB TS L LABTT2@MET LI,

EEOMTH TR OFERSMFEL, B AEFTHP L LEHEDAZOT, T
D1OOHFERI IS VEORTORERRWTHILEATALOY, SHOZOHA o
OMFEEFEDD ETHELARILBLDEEAGN D

Fak WEREAKFRCTHILHEBTORIE

] B o
®W % EMER BREE T
- — . .
Acanthospermum avstrale 0.5 iﬁfi{‘?; ' ?(51 | 2;8 12;;
P
Digitaria hoyizori i 30.3 %ﬁﬁ g?‘;’ l: 1732 25[7]
‘ ¥
Eleusine indica P 290 Ei’gﬁ li; ! 223 1’33
Emilin Sol](‘ll;:l—llu : 45.3 i % ﬁ 2;3 ?1; fﬁ;
Solanur nigrum : 41.0 ? ﬁ g:g Bg; 622
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(9

1979 ~/ 1980 =D HER
BIEREIC 0 2 P HAMORR . KEMOBEHH BT L HY OMERPZRCIIT T LHBT
X1, INSORTHCMELZEAGNBME R & bl LTRAE, 1) ERSEHTA L Dlblk
TG HRABRROYE, 2) SHKEAOBRORR. B KT ML L 3HE X I
WNTBHREWPL ML TR E, 3) HEHRC L ZEBRNLBRHROAEEORS, TH 5,
BHSEREORBEREI VT LACOMELRNL L 5 & U TUTFRERS 3 DOMY5AE 25 i
L,
3 BB ORI & I B AT ORI L B DM & L THEIE CRIINR, RELED
To20TEhBITHIIC 1 2ORMPABEL 720
CNEDORBOHMBNFHEOEERIUTER<ZMHTHY, BECPACHGKET
EHHTH 5,
1) KRB\ HUIEMBREGO FME
HBEN METO/ERR L L TAROHNE S 2T, $4Db, KITOHLR
ERET O HBRENFAE BEBELE S E D HIT, INHHFRFIZOHAAGDEET OV
TZOHR % HBWFMT 2, 121X URREAC2CTRAEORBE RS, HKHEFLED
NA3PHERFZTOYREPHBTEEE b, HROBEAZNS > TENLOREHNIT
WTHBHT S,
AR FE KO LREO HBRK 2R 12,

1. P 25¢/ha PP I 13. S 2.0 +M2.5 POS
2. P2.0+M2.5 PPI 14. 8 2,0+L1.5POS
3. P2.0+L1.5 PPI 15. P 2.5 PPI + CM
4. V 4.0 PP1I 16. V 4.0PP1+CM
5 V 3.0+M2.5 PPI 17. M 30 PE +CM
6. V50+L 1.5 PPI 18. L 2.0 PE +CM
7. M50 PE 19. B 2.5P08 +CM
8. L 2.0 PE 20. 8 2.0 POS + CM
9. B 2.5 POS 21. CM

10. B2.0+M2.0 POS 22, AFEBRE

M. B25+L1.5 POS 23, MEpRE

12 8§ 3.0 FOS

BIP i RvoUx2Y, Vin—Fb—b, MxFF5 90—, L 1Y=o0
B:xXvs/Sr, 8:8-3562, PPI ML SmMEE. PE SO
POS ' FEF@®ME, OM : BBEN

—~ 44—



BRI 2O TR T OB - FESERSOUTRHONENS 2 LA bhd, RBRO
K2 IRFATOKMEOWES & fiE & AR D IHERNBohiRe gt zAVB L L
e LT,

2) HHEOM AT B R RE R OLR Hik RE

AFEM  AEOHBTH T, KT LEEOMEHSRCHEE L5 & 2 o1,
COLOMBECHLTEDL I UBRGRBBILBHDR L2025, B ORH
Flit20TENLOFMCHTIER 21T 3,

e

1) HMRME  Acanthospermum australe . Bideus pilosa, Digitarid horigontalis,
Emilia sonchhifolia, Solanum nigrum

CNOHEORFEOREZHIRCTRY, FEARRCEREHMOBF—ER i ¥

%o
2) feaBre AT A

FUZATY) L, 1.2 2.0¢/ha
I - L) R 2.0, 3.0
—F e | 3.6, 4.0
Foxbhy 1.2, 2.0
AFF SO~ 2.5, 3.5
L) R » 1.5, 3.0
N S R 0.5. 1.0
Fooo—i 5.0, 5.0
FE3HoT7 S 3.0, 4,0
N BT 1.5, 2.5
8 — 3552 7.5, 5.0
KK-80 1.0, 2.0

FRARMEIIH TR INHRRAOMBDINLBETHL L IR, XKEOEFIHNTS

BBz OoOT LMD,
1) MEEIPGER OB D 6 Rk M A ERE FR O B

RPEM . G ERTOREONEDS S (EHORBRACL o THEOLEFT 2HEIL I
HEEHEDZEA OGN D, KERECHOTRARFREEGHRRORE - EHFLLDOLIIR
W2 hemh, WhsRorsoLBaReBL LT3,

SR T EERBORLDREO LR LD HORTBRROTHAOT~TOHALED
O E T Do
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BEi:vrs0-%, VFV—1, Lo7 5~ 2740

BEGE 35, 50, 65en

BRECHE - MREME, REFWD BRE

INSOFRNBMROXGRIPERSOTEZDOEFEHIFHCHIAL . 2OHOBHEOH
F2BROPRTE,
4) R MK E T EREOEF - WK R TR IR CRRENR ORE

RBBAM: €5~ FITBUARKEOEECHOTREL(MHORL ML OLLSTE
OBEEHITONIWEENS D, THRIEL RBORE RFREETHT 2BEMIBHEL
EZAbND, CARDOTOHH 2BD DR MK, REE. BBESAEOET I
MCBETRERPAS S T %,

HERTTHE (RO L 5% 2 00Kk & EFRHEOR S 3 3RERF I HOBOMAE
HE DR 2T %,

HifIKAE ¢ P2 Os 100, 300 Kg . ha HEFD

BH . voso0—~9F, UFV—1, 1AC—2, Lo 75— 2740

BEGH : 35, S0, 65en

INHZNBOXGTOET LB HEL, AT IEE L HLBRBEET 5.

#

ol

Ao U220 37— FHB T ZMENAEAEO L DOEME L2 BREEEN P
REYHCEFZAMELT. PRBNPRLZBECBNL TG TILOTH S C & @MET b
MAINBEIBETH D,

HEQMORME R b Mg #, BNEHCBELMETH 2OTHRBRIT A CBLDRI
PR-THBLETHEDZ VDTG, THi3, RHMORBEPHMTIL Liho5Eh,
RMiOA L DBECENIC L »T, BRMOKK2HLCED (T2 LOTRINEL b, &
DEICEBATSETCVERDPAOHIOHRBHFHEIHEDLUT R, BROKEIDFEL
HoTHETILLSDHAO—OBRE HTBUL OTRECHEDS,

LaLZCHAREE (Ao 2—n—b)XHEN, BHOoDD RN P EREHT AL
Boh T, BodbbBAOGNBLLABEL, ERCLDOEHCEAT 2 WO CHBL T
boSCEETEN, L~ BEHE 20X HBELOUNCBRILOTH b, ¢
VTRCBHRTRL L, SBELCOBNEFREZITETHELL DXL THG A LS I
o

AToU 27 rOBEMELTHIDNST £ 5 — FERKEEREHIORS & 1 2 R E TR
BIZ L0 CERBEATANEEY THALEETH 5, PEHPRFEMHTY - T 3 Lo



LEUER, COMALABOERL, —Bohasttfie by, Ll RKAsB/aNsT
i, WAOPILBEHORNA LTl o TRUDTHITIDLDOTH B, COEKL BEFK
DB RBYOAXOBIOA Tad FALEHSNIITHSE, Bon AR, B6 Nk
WTHRGIHC B2 DN DNAX ARMFEHEM T2 2WIL SRR b OTLDD H A
o BUAKRYILC L, CORGNEBHOR TS, FRCHHLFALT T ERITE,
ZLUTTI AP C iz, Loh b LnEHBRALAMNEEL 2 BU TIOEICERL THL
VAL ETREDSD I, PRRGTCRBELTARRAZ O TREVY, PHTIOH
TRPEAHL, XEL20h 26T HDTHZEET S,

—A7—



5.

(1

{2)

5~ FiT#5i2 5 Tittoge System 4 305
(BHYE # B

B IR R TE O #2AR

WBE2 AR TS U PREHEL 725, TTIT1977 7 1978 R RER D BB E Tz e
. BESII S - VREOBRMBE L BRRESTT S T &L, Mins Gesais,Goias O
MR FDistrito Federal (HiFBEEER)DBEME 2 HE@T b > THEL , HHHREOW
R 5 Al FeD BT 2 85 L 12,

LS DRBZ > TEBHEPYRDPIC S5 - FERMER(CPAC) s
Alternativas de abertura e monejo de cerrados ( 3 — FORC A RFHMEOWHE ) O
FEEFHESLTHLCEVIBHLANSED 72,

Lo L. COBiIFIE, (1CPACOLEBINEIBIFE Encas Zoborowsky K ICk > T19758ED
LEMINTVRIIOT, SBRBTTRV—F LT ERBTUBRIRORP LT L,
@DEL S EC EHMYHNT MR CRT L. BB 6 TTRRUDOH 558
BEEFHHELTOLCEOHESED» S, CPACOHUAN 2D O HEEORKE, HKRECD
CTHIR*>EMFTZCLRXCPACOREREL,

MROAE

1978 /79 B EO P TR

B 25— Ft3 2 BERCHIEEEEHEEORFTM T 2092, 1975FECP A
CHHRILINTLUNR, YHRFOS - & b HELHFARE L L THRSTOA TN, 856
NEERBELFRTLOTER, PR —BHULEERBRROFEAMBA» SFTWINT
VLHOEHIR, ZORRPEBOLEEORTRETZE TTRTE T L,

FRHEIBCOL > BIRPWET D DIT, TIEO 3 ALZBHRCANTEAM L Tillage
system 2REVL IS LTEEDTH B,

a N3 I(H{EARONEE ) OBL L RN T I-DDORY
b, T EBANLO: DO EERE
¢ ABTHORA>HRTIOOMIAGD T B P

B, KPS EFETATHEFMEOCPACEKRE — Dk 2EEMBD Araxa @
NOMURABRASD 2 fifF CH 5.

Ttk - 19784E1 0 I CP A CRI'NOMURABRAS 0o+ 5~ FEM 2 A LT,
ZREFN 1.25ha & 0. 6ha ORBFY) % BT 12,

CPACHABREIRIA TROE D THEDORS , ERJIKRRGAR, BISHEOR %08 L
Uice T2I2L 1978/ 79BBIERHETAERTH - 12100, BHEDOR I L MBIEMELco w0 T
OHMBERMEL . EREBAF T AC— 2 2 AFLTHE L,
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B AH®D A, Ko ha g 31 B ;3
HBREOBEa

cn B T ABY 4 1 # B 24EELIRE
_ i 7
U -
140 LR R
15
# T
400 HE
&0 12 17 Z—\-ﬂﬂ
_ ]t 7
ﬂ A
149 LE REHE
a0
- #© 13
0n 07
4 60 Tﬂ (] ;Fgrﬂ

S EHOMBERNRE RN E & 700 %/ ha T 3

NOMURABRASOHMBRE I TEO L LY THEOR, BEEOBORME L TX
H — DEO2EERFI-7, U UE1VEHO KSERINTREEC & 21g—8E, ki
MBI XITRHETHREL 12, REIZKXT A Parana, NEMB B 1146 Th 12,

1 EEH ORI Bao£ 2FER LM O

X 51 h E B3, o X 8 AN 3
77 1 77 B 3
AHE 15 H 3 N : F
N A BHE V8 : 7

it %5
I " I E
N T 30 fi 7 ES ;¥
TR AHE N i35

R VER L 2FBOMITIT -2,

HBREOWME: CPACIZIsITZ 1978, 79 BEFORKGNRE2TRIRLL, Chitkde
SR O ERMETHIAPER L LTRIDBTENTH -, —F, BRI T
R % M b o IS ORIINER NE o, FTBRSEC L AWMNELHEORI
BHE L (K aods, THRAFEOAS = 2B HENEL T BRI RZOBEVRMTD »
FLERIBELEALGN, PUET D OXF Z adSEE L Tond, BIRTILDE 5 21
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BMBIIBLNh LI EHEIND,

Biien R AL, K&/ ha F. FUEE. K&/ ha
0 &+ 1409 2,070
" 400« + o0AE 3,175
0% 140¥%% 2,380
5 400 %+ 60%K 3,805

wHC AR, il R

CHETORMERINIELS -~ FTRBCAPERBRATZZRE L THRMRZEL a0,
I EEFEORIE ABE X N T 325, BERYIZ Elasmopalpus ligrosellus ZollorDIEE PN
S0k BHEHKE B APEO MEER S RLHC T IR UFRO—DLL 5T
%o

ARROHRRELANERZHOTH, HEHIBREABEOYWRERTL - T, KREOHEIN
D TE3LL2RLTE D, BERERFETRLILEFARIVLEALGN S,

NOMURABRAS O¥—#HBOAGINHIEE 2.1t /haTH o712, XML C P A CEHM
CHENTHIAMDBAYKE» 2t s, BHRAOHEHLSPREL, BRDO#ITEL »T
KEOET - R KA LERBECK, 2EBO /IR IREEEINC MBI @A Uk
RI-THAESH, NAZ2BBTHLEHBTI L 10,

1979780 B33 6F O fadt &

CPACKRI'NOMURABRAS & 4 Hl OB R -~ THB 2 HE TS, B AR 2
FEHORERFNCHLAKGOEABLEOEDRCREBORR LAHERE O MFETHEOT
HEE{,

1980 /81 2 RHFE LI DA RS E

ABIRABRHODR ERHHER, BEOGMELERY, 5 - FLBCBU 28BHELT
OTHEBEOBRL L 2T 310k, SEORPABLLTRAZNLLDOTHZDT
#EvFHEh B,

Bir o v s—-rn—t OBHIRR

FHREDAY 8-~ THBDEDECER KX CPACOHNEHAR T RBRONM
FThd. TORADUBRBRYD D, KRBT BB LR > TMAA TV B, KRk
HROLHEHEETH 5,

3 DEDECEK Kit, 1981 RE» 6 SEOTHTHLBMBOLO 7 Y #WETH &



I T A,
(B {EMRE D6 A1 ZOLOMIERE
HECPACZLBOTHRAINTC Z2E ( Programa do CPAC2BMR) LIS ITIEDE
oAl - FREOTMENMERIRDOIILIONHBLEALNS,
1) CKERFNZEZONAm TR 3 2090
a BCA#HLHMESI ZKEDOEFRRORKOIRA
b. hEOLRERRORY
2) 3 — FRH1IHEMFarming systew (T[T 2 BHTEE MBI
3) RAEHOHREERZEDOLE & W%
(CYR: 4/ [ S TRV E A HBE €13

2A
L 1978 { 1979 ' 1980 0 1981 ' 1982 !
1R T oma | s | 4ER | SR
SREA
E R
[ 1 xeRzoum #m) |
2 Tillage system | {Z500 - 1N&5 ) Ti)lage system [I
3 EREAL (ER) EMEATL
o 1A JRaft
4
5
[
?

MU L 0D 72 3 O BIM AR 1T Ko OF R BRI AR, 1978, 2~ 1979, B
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€5 — FLE T 2MEDORBBRFER T 205, 1978 ~80.8
5 — FiL#T S Tillage system T 30098. 1 (AifHH) 1978. 9~80. 8,
I (#UA) 1980. 9~85. 2

EmE AT 2%, 1 (8148 ) 1979. 10~80. 8 T ( il ) 1980. 9~83. 2
MEHORCWT AR — 5, &Sk, 3iE, ALBEFC20T—, 1979.2-5

HHEDOMBEERZEORM L X9, 1980.2~80. 4

EBIERE R, FICRH,. Non— tillage, Mintoum titlage TBYT 2 BISE, 1960.9~80.19

EO1979/80 BREOSREHMCICEDOEZIIDH1979F 1 0 AL 5 OB 28 L
Told, BEINRBEIN TG, TTCABRKERNEAY -0T, XELRB»
FIEL, RBOSLFBERED B,

77— FR&ISBZE Farming system T 28498, 1980. 9~80. 11

B 7-FREUIREAROERBIEIZHRTH 3, Wr 0BRGN, RERLHEN
ROEGEZEOHY - BRBECTISERT LI PHEL T, FORA VS i
THLERBE5— FREIRHAROEAMFRRLTH 3,



6. I - FhmT It 2RMERCET 255

(e 50 T8IES)
(HEXE # &)
Mancel V., d¢ Mesguita Filho
1) BIRREOBE
I - FRELLTT SO ARBRCHTT BEALBE T, M2 HilR TR 4 DM s
TONTU2LME, BEAESNKHAOIEIRAEIN TS,
Rii, TO—WTKRE, PMEOEFE2#H0 & T 2ERMS BEHRIEHINIDHBH,
OELFH UL, HOME T WEOKERB Y, MAEL, »OFEETH S,
CORAELT, 5~ FIBOLEI LHTFAMOD L LIh BTN TINE, €5~ ¥t
BABEHGHL, LB THEE7L 20 A0ARBBORY, EHORBEIHEAB T, &
(EBREA~OMEPFCLEEON TS, E12, 57— FHBRESLHESYUETINT
BhH, BECHLADPCLLRBIFYPREITARTH» 2L, BECBOTERIZ L REN
HPEHBAEHMRBELT, REOABUEH IR ELEREPS5A T 5,
YEOR, COLSLRBRIOTACERT B3I — FOBNRMULPRBT DT, £5—
FRBGLEDRBORBELRYL, TORRER2MWosbr T3 4k, MREH2EILE
FELT—HOWRPEHNTHD, COMERZTOPHEROMIZ2 B~ DTH B,
KB, COPHE LT - FOEREYTS -7, REOCAESLERNES 2RI 2RORAD
Tuwd,

2 BB HIERRE ORI

R i2BOEROCPACHBTEE L INEHORETH» S, BHE (H20=) § Hill
HR(H 1 0a) d KELEHBOMBEIRRBHTEL, 5~10aTIE T %, —7, IS5
M ETIRACHRMSKECMEL, BEATRONZERLAERLIRL 3BHEETRL T0 %,
o+ mEae Lind, TEEAKES UM (LVA) T, SRR oRREgE 2T
L, FHE S (L) THEKRIRT  Bbht, UL, KBETEI - BEGEORENSZ
LS, Bkt ash B ko, TRAFOBERCINE, OTNORLBCTIRS 3 0ad
TOLWP HiE 5.1 EH 20T (Table®ll. V), AABROEHRORRZIBRO&NE, &
LESFAI o AL AMBCRETIEEEZAINTE, LOLOTRORIBOTHRT
OHEER S BRIz i L THET AL RERTRIFUTH 2,

25— FHMTOCOL S SEHAOMESTRLATE, 25~ FUATOERSTRGR %K
W BB, TICARBOTRY BELLBO—>T, EPOEFRE > THERF O
VAREODNEF—5D 5 L OXEOREZMBL 2, WEBHL L FY ~FOXEH



#H (CNP—So)THhd, 3EMITH20ENy 7 :-HMELTHARAINTET, TOKK
SORBEE & 4 - LCARBE AN ATORSZE 2RRLL, HEX. V vRIEBROV
Th 2OHRIL2 0 BT T, AIREBIEAET, I3-FLIRIBUIRGORELEIH
LSRR STHRB2RL TV,

COTMOPHITHHE(0~18em) T60,FMLTIHA8TH-I, L £CC)HT
it , ROT CRERBESACRERL, AR v, Ll TRE TEARIREY
BRL., AEEL ( 3.5mgrad ), B EEMNMO, AECRFBRKBSERINIOTRIEL
hEBONTZ, L LEME, COLINRGETRBOTHY VREMXTRERSTELAE
THRE T,

L5 FTRAGERRLBEN 7 20 s v B THEMAINNL (Fig3), CDI7 2 a2
HBBZ I 0ERDOCPACHE TRIEINIAAMO IO TH%, HIROERIIH Sk
{, MBOXBIOEI 1 3alffif Tt - T d, HRALOWREIALIMEL, TO—81I2
3FRFiC s 0emllbiw L T,

THISERE S F A (LVE) THEIRERREESRFEL, BREbRIFEEDNI, L
L, BERE T Tl HEL ( 2.2m ) ARREEL2RL T, THSBEDIHO
BRCEINIHER L (CL)ITH 58, Fhitibiagt (L)ehge, 86, ZTREHBITL S
BLOBEBLYVELLMEATOD, 2LT, BECHEMXEXET 23 EHEE L LB LL,
BHtBMoPHIZS.14b, Ca, P, KICHHAT I (Table @1 ) LD L, EOTHLIIPH
4.8~8.5TCa, P,KTEZ Lo nls, LOZEIFAEMPBELTE, BMNOBEDOISTRT
MtRrWRBEINLCTEERLTOS,

IhHbRERP7 U avtbb I6CEROMEZRL GIH%E 2450 Guandu ( Cajanus
Cajan ) THIZ LI ( Fig.4) o Quandu DFERXETH -7, COMBHLIFAD 7z 2 2
OCEBALCH-T, ALLBEAESI LV (LVE) Thdd, HBH2FRTREINL
Guandu (FEXFH 2mRBEL TORY, BRES 24, BEARC@RIZ M, &0 b 0EY
TmEAEL TV, ZOTHRLEECHRBINT (HLELEZOTHLIOLABRE{ RE T
O BCHHESI N RB IR OABEOSMRBEINT LR,

RSGHBHFEBD 55— F1 B (LVE ) TAEOREZBE S W REBN O N%DRTH
B, EDRO—FIBEI S 0l EREBL T2 85, KBHDEDIFHT T 1 5 T TOHEN
HMTERL Tote, CnEARLPEZOBROFHREBEEDOCP A CO»A Y (LVE )
TTHHBRINI, MERERIERERLD, HR2R S, GREDE CHBHTRE 2%
TREOH, 25~ FLETTCORMEBLIPTHEABL TR LTI A B,

DEOBED S, o~ FLECHU2RYREG, Z0ABRONTSHLRCRsN, T
REDTRZOEROMES LHROBOMB THIE L TFREAMET, WRAKEHEIE L S
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(3) Ko FHRE

€5 - FEMREW 2IEMRBOXBIHL & CEFHERO BB O ME £ 1L BR O BERE % 5
THNLHDREFOR» r BB #FT 12,

B 6t RKILEG A B ETE <. L HOBUOFOMBLEE, ©5— FIET S ZOREN
DEL, FROEFIZE sTIHTRFOP LV BMOB T LB (BFRI L T4 & FKBT F
JVOZRRELR ) 2MOTKkGE2REL, 2BANGECROMESTHREBERLZLDTH 5,
LORPOMOMLEIR, OThOLBRSOLTHLATRITEREBDONIRE ER LI,

3, - FOMBGTRIEINLKEURR BB 2 ER T3 & 2BEL, KRGO
o PSS TIRERAEN 2@, COLHZEB L A, FCHRBICRO 2E LB 2RO L5
BERERLSHETEL, BBTIRIRCOAEERIBESL, ZOKRERIRDERDT
HWOMEMDAMELIIORELT, T+ b TREFIPHES SRS R TS5, BRBO
BB LP ST DEEI LIS,

ZLT, M ERBOBHLOBUE2WorT T EHIT, €5 - FAHBTCTEB~BHLE
vy L b ERES R ATR LY VELAROBIBH B ZATHBOIMER/HAL Iz, TOK
PR7EZEND LI, KEORBRAET S oI TOLBMCHEIBLIIK (A) TRIZFZZTON
ICKFHAORBUEAL, BEEODFTLLWRP THETHICGEE 20, F, 28 (0~
20 YR L R (B ) TR, BEREEFATHI L >TLLL AL, HEOHXE B 512,

M (Fig,.8), to9Eoa2 (Fig.9), 7=z % s> ( Fig, 10), THLRABOBMPEET
X1z,

W & B

£5— FOEBTIZ Goandu, 222 32>, KEZOGRIENRERZ R Y, FNLEHFEELT
CTHEBHTES L, TOROCHTROMER L CHEIKECHEREL Tz, CRERED
RABTw o v TADOHBRORKGTHAEINTO S, Z0II LEHROTBEMAD
ME 2T OBERELTIRES - FIROBHOHRS, AIBEE7 A 2040300088
HiIFoit. GROHMHE 74 29 LOEENFERL, ROLERFM~OMRE2ELET L5
AbhTuv 3,

L L, ASBORRCEANE, CPACORAET M /A TRRIBOBIES <. oK
FAIZO L BEAYFELTOROR DL T ( Table DI, W), ZORIBEBHTE
CRFIB LN T E (TFig, 1), $2t3 - FORPMIB(LVE ) 2ROy bR
ST, BIKPY v EHSLL THARROERRMI TR &2 5, ROLHRM~DMEBER
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Summary

Poor root development is one of the limiting factors in
cerrado solls for increasing crop yields. Field observa-
tion and pot experiments on soil-root relationships were con-
ducted to maxe clear soll factors influencing to the poor
root systems of soybean, wheat and maize,

In cerrado soils, the abnormal root systems characterized
by the superficial distribution of roots in many crops and
short main roots, sometimes lack of them, in leguminous crops
were ouserved(Figure 1, 3 and 4).

Cn the other nand, in Terra Roxa a soybean plant had a
vertical main root which was longer and bigger than all late-
ral roots. + also had betier root distribution(Figure 2).

The resulis of soil cnemical analysis showed that in
the cerrado soils *he Zeen layers were in lack of plans nutri-
ents although the snallow =illage layers were rather fertil

o

with applica=ion of fertilizers{Table).

In pot experiment, soybean plants grown on the maiured
s0ils 0f Dark Red Latosol{iVE) and Yellow Red ILa%osol(l7ij},
and alluvial soil with traditionzl fersilizers snowed normal

g

roo* developmenz(Figure 5

$]

o]

o]
[
!

in anozher pot exzeriment, the effects of lime and
ent

phorus mixed with ihree soil layers to root develogimen of
soybean, wheat a2nd maize were examined, The root distri-

bution of each crop concentrated to the layers mixed with the
fertilizers(Figure 7, 8 and 9).

Te results suggestied that the superficial root distri-
bution and short main roots of leguminous crops in cerrado
s0ils were caused by shallow application of fertilizers, and
that lack of plant nuirients in deep layers of cerrado soils
was believed to be detrimental to better development of root

systems.
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Figure 1, The soybeans(IAC~2) were grown in a cerrado
8011(IVA).

A: conventional plow(about 10cm depth)

B: desp plow(about 20cm depth)
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Figure 2. The roots of soybean(Vicoja) in Terrz Roxa.

A: control
B: 160kg PZOS/ha
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(scale; cm)
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he roots of feijao

T

Figure 3,

s

stage of full growth which was grown in a cerrado soil{LVE).



(scale; cm)
Figure 4, The roots of guandu(Caianus cajan) in a
cerrado soil{LVE).
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The roots of wheat(BH-1146) at the harvest

time in a cerrado soil(LVE).

Figure 5.
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(scale; cm)
Figure 6, The soybeans were grown in the different soils
for 2 weeks after being sowed in a green house.
4: grown in the alluvial soil collected from Taguathinga
B: grown in the surface soil collected from the field in
CPAC(LVA)
C: grown in the surface soil collected from the field in
CPAC(LVE)



(scale; cm)
Figure 7. The soybeans(Parana) were grown for 4 weeks
after being sowed in a green house where a virgin soil

of cerrado(LVE) was used.

A: Triple superphosphate( 1%t P205/ha) and lime( 2%t/ha)
were mixed with the soil in the surface layer(0-5Scm)

B: The same amount of the fertilizers was mixed with 2

total so0il(0~20cm)
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The same amount

nixed with the soil

harvest time grown in a greern house.

of the fertilizers in figure 7 was

(LVE) in the surface layer(0-10cm).
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Tadle. Chemical properties of the soils in cerrado

Sample Depth pH Al Ca+NMg P X Q.M
cm 1:1 me/100ml me/100ml ppm  ppm %

0“""18 501 0048 1:78 005 88 nd

45«55 4.5 0.64 0.22 tr. 16 nd

0-10 5.8 tr. 2.76 12.5 63 2.7

II 10-20 4.9 0,34 Q.88 tr. 33 .4
Araxa-LVZ 20=30 4,7 0.36 C.82 ST 21 1.7
gpac.iyinp 8715 5.1 0,04 1,20 2.0 12 zd
15=20 S.1 Ehalt .13 2.5 ¥ nd

v 0-20 5.2 c.04 2.3C 4.5 =2 Jotod
CPAC-LVA-DP 20-30 5.2 tr, 1.56 ir, =39 né
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7. VEMB AT BHI9E (EBYXE & 1B)

t 7~ FANOREMLIEHBANER, TTbATOL Y, BELI~ FTELGINTOH3
EEBE . KT, M, B, P EooL, -2 ¥THB9, COILBRIERT =
J% Elashio palpus Lignosellus® RS20 A XL, 73— — it HRE» B3
PLLAHBD 0, NPV EDIVRHIERS L MALBE LTI, I~ FOBI AP
FERDEEL G, KB LRS- FOFREY T, RO L L5 HBHKNEBOLECESBTH D
B, KERCHEINTO20TRAFOBI2OBNHLOEFOAL O,

g1, SEOLS - FOIRLHHAR, 05 BHOEY R »SELT2L51T43
EELLND,

AR LI DOEII LMALS L5 - FTAUMTE L BA Sh 2(EH 2, TR LEE>S
HAL, ZOBLHUOBEL2LTIHBLILTILOTH A,

1979 80 BN ED ML
RES TRAFLIIEDZ BB 3 RBEHERIITROLEBITH2, ThHBSECPA
CHIM THIET S,

Hordeuwm vulgare L. emend Lam. 3
Eragrostis abyssinieca Schrad. 19
Festuea arundinaeea. 1
Miscanthus sinensis Anderss 1 K
Psophocarpus tetragomolobus ( L ) DC. 4
Lespedeza striata et Arn. 1
Puerariz Labata 1
Medieago dentienlata Wild. 1
Brassica napus L. 3
Corthanmus  tinctorive L. 3
Fagopyrum esculentum Moeneh. 14

1980 - 81 MR ELIB O ABHE
DX XTA L, MAOTEESS2LEASNDI ORI P20 TRRHEAREZIT S,
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g3xE GHMEMEROMAED
FINAL REPORT

Takehiko Yoshida
1. HEAREBYUMRO PR EE

Based on the agreement between Brazilian and Japanese Governments
for the Cooperation in Research in Cerrado -Agriculture, I stayed and worked
for about three months at CPAC.

I am greatly appreciated to EMBRAPA and JICA together with CPAC
and NIAS (National Institute of Agricultural Sciences - Tokyo) to have an
opportunity of studying in Brazil, though my stay was not so long. I got
intimate and warm friendship with a number of Brazilian colleagues, particularly
with Dr. Jose Euripedes da Silva who worked together during my three months
stay at CPAC. Dr. Elmar Wagner, Dr. Hence:lau Goedert and Dr. Edson Lobato
kindly gave us excellent orientation and guidance. 1 would 1ike to express
my heartly gratitude to all of them.

1. Period of stay: 23 February 1979 - 14 May 1979

2. Aspact of Research: Root Development in Cerrado Soils

3. Record of Vork:

23 Feb, - Arrived in Brasilia
1 Mar. - Orientation at CPAC
5-7 Mar. - Field inspection in Araxa, with Dr. Dedecek, Dr. Iwata and Dr.
Kawasaki
8 Mar. =~ Visit of CNPArroz e Feijao, Goiania, with Or. Iwata and Dr.
Kaviasaki
12 Mar. - Discussion about experiment with Dr. W,Goedert, Dr. E. Lobato,

Dr. J.E. da Silva and Dr. Y.Espinoza

13-16 Mar.~- Preliminary test for root activity measurement

20-21 Mar.- Preparation of experimental field and seeding

29-30 Mar.- Investigation on bean root distribution in field by the monolith
method

2 April - Started a root-chamber experiment
3-8 Apr. - Visit of Rio da Ribeira Project. Sao Paulo State, with Dr.
Yamamoto and Mr. Kobayashi
10-11 Apr.- First determination of root activity in corn, soybean and bean
16-19 Apr.- Visit of CNPSoja and IAPAR, Londrina, Parani State, for the

inspection of soybean root development, with Dr. Iwata and
Dr. Kawasaki



23-25 Apr. - Second determination 6f root activity in corn, soybean and

bean

27 April - Harvest of root-chamber experiment

1-5 May - Visit of CPATU, Belem, Para State, and UEPAE, Manaus, Amazbnas
State

7-9 May ~ Third determination of root activities in corn, soybean and
bean

10 May - Seminary on "Phosphate absorption by crops in response to

environmental changes", by T.Yoshida and "Measurements of

root activity and root distribution of crops® by José Euripedes

da Silva
11 May - Sampling of soils

4. Qutline of the experiments

(a) Field inguiry on bean root distributien

Roots of bean plant at flowering stage were taken by monolith
method, then washed and prepared a sample showing bean root distribution in
soil. Although the soil has been improved by incorporating 4 t/ha of lime and
1.6 t/ha of phosphorus, bean root distribution was restricted in shallow
horizon above 15cm. Extension of roots in deeper layer was quite few. Monolith
method will be powerful means to find out the methods to improve root
development under Cerrado conditions, though much labor is needed.

As for the method: See "Improved monolith method" by M.AMMA and

-K.0DA, transTated by T.YOSHIDA.
(b) Measurement of root activity in corn, soybean and bean grown in
experimental field

Corn, soybean and bean ware sown in four plots, high Time-~high
phosphate, high lime-low phosphate, low lime-high phosphate and low ]ime-
tow phosphate on 21 March

After germination, root samples were taken at every 2 weeks, and
determined roof activity by T7C and a-naphthy]amine method. In pafa11e] to
the measurement of root activity, growth analysis of crops was performed by
measuring leaf area and dry weight of tops.

This experiment is still continuying by Dr. Jose Euripedes da Silva,
and the detailed results will be reported by him when the experiment is
compieted.

As for the method: See "Method of measuring root activity" by T.
YOSHIDA, translated by T.YOSHIDA.

-7f—



{c) Root-chamber experiment
In para]fe] to the field experiment mentioned above, we made an

attempt to obsefve the root development of corn, soybean and bean using root-
chamber method. Experimental design was the same as (b). Three kinds of érops
were séwn in root chambers on 2 April. In contrary to our expect, howevef,‘
serious sympton of iron deficiency appeared in heavily limed plots, thougﬁ
the plants in field showed no symptom at all. The reason for this is possibly
attributed to so complete mixing of lime with soil that resulted in a rise
of éoil pH in root chamber. In a sence, this experiment failed, but raised
an important problem about the incorporating method of lime into soil,

{d) Detection of aluminum in root tissues
Because of the 1imitation of time, actual testes were not made.
1 expect that the validity of the method will be tested in future.
As for the method: See a note "Histochemical detection of aluminum
in root tissues-by aluminon reagent", b& T.YOSHIDA,

TY/memf



Leguminosae

Caséfa sp ?

Desmodium sp ?
Rubiaceae

Borreria alata

Richardia brasiliensis
Malvaceae

Sida sp ?
Portulacaceae

Portulaca oleracea
Solanaceae

Solanum nigrum
Verbenaceaé -

Iantana camara

Stachytarphetta polyura

Note : The symbol " ? " shows that exact name of species
was not defined,
All of the specimens will be examined by a taxo-
nomist in the University of Brasilia to be defined

the exact name,

From the observation of cultural fields in CPAC, it was
found that following species were so dominant that they must
be called into question in the study of weed control : Cen-
chrus echinatus, Digitalia sanguinalis, Pennisetum setosum,
Acanthospermum australe, Bidens pilosa, Emilia sonchifolia,
Amaranthus lividus,Lepidium virginicum, Borreria alata, Rich-

ardia brasiliensis, Portulaca oleracea, Solanum nigrum.
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2. WEFEHYFIKOPFTER
Basic studles for weed control of cultural fields

in cerrado
Hiroyuki YAMAMOTO

As a short term expert dispatched from Japan, I, Hiro-
yuki YAMAMOTO, have worked in EMBRAPA-CPAC, being concerned
-in the study of weed control in cerrado agriculture, for the
period of 3 months, from February 23 to May 1%, 1979.

The results obtained in the work is undérmentioned.

1. Listing of weed occured in the cultural fields of cerrado

In order to get the basis of weed control, weeds in cul-
tural fields were collected and provided for the identification.
Forty species of weed were collected and 25 of them were con-
firmed exact name of species, For each species, pressed=-
leaves-specimen was made for future reference,

The weeds collected in this study were as follows :
Gramineze

Brachidria plantaginea
Cenchrus echinatus
Digitalia sanguinalis
Digitalia violascens ?
Echinochloa sp ?
Eleusine indica

Melinis minutiflora
Paspalum sp ?
Pennisetum setosum
Rhynchely trum roseun ?

Setaria sp 7
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Compositae

.Ecanthospermum australe

Ageratum conyzoides

Bidens pilosa

Emilia sonchifolia

Erigeron sumatrensis ?

Galinsoga parviflora

Gnaphalium spicatum

Porophyllum ruderale

Sonchus oleraceus
Amaranthaceae

Amzranthus deflexus ?

Amaranthus lividus ?

Amaranthus spinosus
Commelinaceze

Commelina robusta ?

Commelina virginica ?
Convolvulaceae

Ipomoea aristolochizefolia
Cruciferae

Lepidium virginicum
Euphorbiaceze

Euphorbia hirta ?

Euphorbiza prunifolia
Labiatae

Leonotis nepetzefolia

Leonurus sibiricus
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2. A study on characteristics of germination of weed seeds
In general, weeds show various behavior in germination ewing the
existence of dormancy of seed. 1t is important for getting ides of
weed control, to know the characteristics of germinaiion of weed seed.
An experiment was planed to selve this problem,
Materia! znd method !
Seven species of principal weeds in cultural field were tested
{1} Elevsine indica, (2) Cenchrus echi natus., {3) Digitalia sanguinalis,
{4) Acanthospermum avstrale,(5) Bidens pilosa,(é) Emilia sonchfolia,
{?) Solanum nigrum, }
Fully matured seeds were collecied, After prepared, the seceds
were piven different storing conditions !
A,Air dried eondition under room tempersture
B. Placing into the soil ( 10x deep ), under natural condition
of temperature and humidity

Cermination tests with the weed seceds were planed as

follows :
1. April ¢ Immediately after collecting seeds
2. May 9 With the seeds upder storing conditions A and B
5. July 23 ” ”
4. September 22 ” ”
5. November 24 ” #

Germination test was carried ont on 100 prains of seed (with 3
replications ), using soil moistened with water of 70% of the maximum

water holding capacity. under the room temperature for the period of

30 davys.
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Results

'
"Up tu the psesent. the lirst work of germination test ( April9—May
9 ) was [inished and the second test was started. The result of the

first permination test was a5 follows :

Table 1. Germination percentage for the seeds

immedistely after collecting

Species Germination percentage(%)
Eleusine indica 29
Ceneh echinatus 19
Digitalia sanguinaiis 35
Acanthospermum australe L
Bidens pilosa 4?2
Emilia sonchifolia 45
Selanum oigrum 41

Althouph defferences of germination percentage were found between
speeies at this time, detatled informution of dormancy and its relation
to the different storing conditions must be expecied to the results of

sequent germinat ion tests.
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