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begilning of Septcrrber ro mid oi October). e.rrly sunmer season
(fron rhe mid of Octl.bcr ro thr end ot December) and nonnal
surnmcr season {lrom thc bcgirnmg ol Deccnbcr io c nid ol
Februar])- The tottl lulti\'xt.d arca durirrg th. ttrree so\alngi $ar
aboul 200.000 ttddan\ \'hich produccd abour :.000.t1011 t.ns $ lih thc
areragl- o1 l0 lons/tlddan durirg i9r)q {Annu.tl Repo i]lAqr;..
Stati\. Dcpr. Nlir ofAgric..,\RE- 1000).

Potat,) plants are Iiabl. to ata.k \ ith ! ulfcrabl. \ rrrl. bacierlal
and lirng.rl discascs (Da\is. 1e-l: Crther. l93l: Bicici rnrl Lrkilic.
lsli6: Lihanem- 1991 and \\ahdan .1 dl.. l9r)9). 11o*e\er. rirngal
diseises. especiall] blaek 'tLrrf au.l slen: canler caulcd b)
Rhi:ocaniu 5.1rrl Kuhn (lh( inlperlect stalx of lh,rka?phoru\
.rr.irrrs,-;r (Frank) Donk) is ore olthe most imporlant disea.i€s th.rl
calses great reduction in bo$ qualil) and qm[tir] oftuber]ield.ln
addilion. no great attention has heen giren lor this disease nder
Egpthn conditions. with erception of the studie\ cafi€d out b\
Ab.lcl I lalinl (l972) and \\'ahdar ., r/1. (l999)

Thc aim ol'this rnYestigrtion was Lo sludy the.olc ofbiolollica1
ani chcmioal conlr'ol nrelhods in reducin! discasc hazard.

2. }I,1.TERT-{LS AJiD ME I'IIODS

I his lrLrd) iLr!luJ.d por.\p.rirjlirlls- usi!r .r \ ii ul.f ! isoiare .,l n
\r,lrri (\\'ahdan rt 1.. 1999) and Lleld e\pclincnls 0)rder n3tLrral

condit()ni of soil ioteslariorl.

2.1. Soil and pot disinfestation
Nile silr soil was disinl;Jred \rnh 59i lbnlalin solutiLrr..\lso.

pols (2-5cm. in diamcter)rere rinsed in rhe prer ious .olulion and left
10 dr].
2.2. lnoculrm Irepnrrlion rnrl \uil inli\lrtiun

One disk 15 mn. in dianreler) bearing ; dar-old growth ofR
vrLr7i \4as used to iroculale each gliss botllc contrrinln_s BSP mediunl
i7i s *ashed dried barlet, lofi s. *ashed dried sand and 15 cc.
polilo d€ooltior), autoclavcd at 1.5 lbs. (irf -10 min. and ircubatcd ar
15'C. for t11o $eels
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Soil prc\ioLrsh !ealcd \ilh ii,itrlalur rrr
\t rl, Irc ,rJL rr,tr ot I .,, ..,.id. I ( _t! . I rn 

-.rlcn o;.rnb,,rcC r r..c t I

lhorouqhh lni\ed
lJro!ulum:i\9. soil

2.3. field pr€paration t0r so}lirg
. 1 picee of l3nd. lo.ated ar Dakohli\a Co\emoralc. i)rs a backiristof\ of nalural inj;sralion \\illr stenr cankcr and black_scu11.Ji'r..c P ... i tr..r. ir(i,uc r.rsr,_. tt\i.-r .. ! .r..1, .,(r, t, .. Ji :,.4 ..r,J -r (rnr.,t...r,t.,,1 ut rhi. o .r..( J,.ri,r tuo8 qou.,rJ
I q99 :000 growin-q seasons. The land \r as preparea lor porato sorr in qas usual aftt diridcd inio f lors of ti,1m.. ,tlt ,rr" "cri*fi;] pr*ii.;.-tere carried ou1 as recommcnd b-\ tini{ry olAgri.ult,,.. r-oi poturu 

-

2.4. Bidogical control
2.{.I.I'ot crperimenr

ll,.c .-. r'-.er.r"J t-,.J. pr.J"- ..,. pr,.r (,U:r.J,j rr,lllrl,r i0\ rl .oore ,,, t-. ..,.t.,t, ,!":/...r,.,. froll .t
. 

.1 

, , , , 

" 1 : 
, 

. 
p .: . ..,, t,.,,..,,.,:, ,, .. r,,o / ^.,.r!. -r u\ r' Jr.d llr,u \ ,...r. , rrr .-.4 ,;. lor . ,., .r.rr...r,..,<

'.aed lor rhii purpose. t:a.tr it rhc conmercrat pr.,duus (as usc.l

:.--. , 
".r,1..pp,..r, \ a.drr-\ \(-1-., ra !j. rr-< \.,u'nr.\'tr tu.l 0rr" r.d. lr,t , nsrjcker (s!per iillr) ii!.ceds (tub.r.). UItr.at.d lrrsm.nls \!er! s. \nas coDtrol trcalmcnl. I u.!r ftagnenrs llc.e jecaecl in eacl pot ana rerrpols wr're used tb. each trcatment.

2..:l.2. Fiekl s\p{jriments
Apparenrll health). Iiagnlents of polato tubers (c\. Dimont)$erc. trcaled \e i!!r the tcsted bioagenls as mcnriote.i before the;so\!n. Lrtleal.d fragmenr wcre used ror jo$ing thc control

'r.rrn,(lt f :\L,a..Jonr /cd .cr,icd.c 
f lol,, g t r ., r,.,. r...1 t"; ;:r.i;l.1Jl_r(..r Jlrc (\p\rrnL.r.\ $irc !rriJo . .r duJjng ..,og ,oJq 

an.,ro.,O _rrU, g,ruHt ,rn- ..

2.5. l'h(.nricxl cunrrol
2.5.1. Pot erperimrnts

'I lr;e ;;nnrcr-ral jiLlii.rd.! iati.l! Ro,"lal 509i rllrodione).
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Su.rirclcr 509,0 (Proclml{tonc) and Rizolc\ I(1"tl'hhi-'s m'rhr-l)

werc u.ed t'ot iuber,-lrcssirgattherale(]f1ll g pluj'n'inl slicker

,1,,,c, I' rf,. 'e.r' tr' h'r''' tl'e i'l ' I f'!\ ' (l ' rlr

,.',,,-ri,, dno len\d \'h t( ' ',1ttt ':oo n"''r" ''r

di.tritut"d u, the pols. Thc lrea1.d. and unrreated' lrlgments *er:
sor\I iD rhe pots i$o lragnrents wcre sown i'l erch fo1 and tln po1:

$ere used lrrr eacll treatlrlent

2.s.2. Field trDrrimerrl-- 
oao",.'i,'f hcol'lr) lr'!lr. l'r' f'rrr' l'| <r'\\!r( lre"ri'1 'ti'lr

.,.. .,,,f1.,fr.. ..re-t',",'r.l',e'.r''.1' r' u-r1J'rd "r c'''u|rrol

"ni 
o.r. tot n i,, pt,,r, of8'lrnr. lile rand'rnrized plots *erc so\\n to'

"oJ 
treat,r"nt. fu. e.'perim.nr ltas caried oul during 1998i 1999 and

$as repcated during 1999'10{10 gro}ing scason.'

2.6. Disease assessnents
Di!.ase assersment $as done b] calcrtaling lh' dead phrls'

dre to rhe slem canker. Lt\o months afler plandlrg' hr ad'litirtt'

n.,-,,,rae" t h.i,'(,r(JrJo...' .r'D.r!l'-Jr''r'(''rrrIed"r l\
ii-r. ", i.'l' "., n|,..r qL'n5. r ^l 

:r l('r\o rub(r' i'' ('r''' pror rhc r'l'(
a."."g" p.rcentugcs (r€lateC it) the iotal n'lnrbcr o1'e\amired luber\)

of infccted mbers *ere recorded.

2.,_. Statislical anal,lsis
Ihe obrarjled dala \!er. statiilicall) anallzcd using thc split plol

deiign (Snedec,lr. 19671. t he e\ eragci \cr' 
"mpared 

al jln lt\'l trt

probxbilit) usirg L.S D. (Fiihcr. l9 i8)

3. REST]LTS

3.1. Biulogical control
3.r.1. Pot crperiments- - 

o"r, fl"t l.. 1 ) lhot drat all the thrce lcSted Lrioagents causcd

signilicant reduction io the percentagc of both Ctad planls (sienr

",irterr rrd infccled tubcri i tr lack'sc urll !\ilh signiticaT t mcrease rr

ihc lub.'r )leld comPared \1!l control treatnlenl' |r this respect'
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1 6.5 an,:l I 8.9jn for inlccted tubers and : 1 1'l l L 6'i .lnd : l l'-ikg rplol

,i-i ",,, 
,.b<, \r-'.i l'rol:r or. 'rl'tr' ""L ' 't''et ''tc

':. . :" -rd i-\.. t:. r.'\D<.r..j\. \' 'rrr f .'' 'd

;f".,"a ,rrr",. ,vere obscried $hen planls wcre grorn in rhe un-

;,,i"rt"(] .o;r. rn 
^aaiti,rn. 

ihc a\cragc $eight oi tuber lielJ olplanls

",,^'',"' 
:,. t',.."r .' 'l "'" 'ien'r''''rr' : 'nrr<r'el lr" 'lr r

.,".,,; ;;, ,,,...,., . :.. r,., J :hr I drLr 
.r'.o , _ pr, .s-

i.,p".ti".11

3.1.2. i-ield e\Pefinents"'- ;ril;t;i conrml c\perim'nts lrablc' l) \cre lanied our

"-,,,,, 
,;"i """.ro ..,1 ',ro .<r.,',rs Dar:r<r.ar rlrr t\etlr'e'_,",,,'.,-,rf 

.,.,,.',',.-u.e....r'titi.J1l'<urtr'.nrr.r'rh.rerJrl.r r'
,.-;;-.,,,^. , , 

jo ;,,L.r.o I rh(' rb tr\'""r lr rl' 'i:r itrc 'r"

,.;;; ', ' '. '.- o .''rrp 'r'J '' rr '''nr-' I rr' d'r''crrr JU'' rg l-' tlr

Proffot \\as th€ besl bioagcnt ii rcducirtg dead plants

. l.,s:" q' l'l:,1. lirrrJ r JR:" r' t''r'*p'rri"3\crJer'\'<r'
,'S- 

---',a 
. . r-\f(!r \J'\' rilr' 'r 'i-nrrr'rr' I rr< ''\"' l'

^ui;,tou. 
lr,r,'.""- oi an-r 

"i' 
rhe lhtee lested bioegenls rcsuiled in

,-1".,,"'f'. r,lc.,eJrrr-er t rrl r'r-'LrIr'hc''u '80''- 
il.-.- ui r,o(r "c'J' fr3"r' lr!Jr'd $;r L"' 

'no' 
'r 'l;/' \

*., ",i,. 
r,igf ,* r iari. b€nrg I 8 Lik!' pl'rt (8 lnrr ) L'lio\\cd b-\ Plen1

c,,"'.1 l.iit l si :t'g plni ttl':'''l {i1|i iLt !igrrilrrrl.^Ji!}er'ircc

Veanwhile. ihc averagcs ol cLrntrol tl'etmcnl ser' lb 6l ! lc'r llcrl

.lrii.. r:.Srt inr blik scurl and I r1 li kg' flol lor tuber ) itl'l'

rcsPectivcl).
h all cascs. no srgnlircalll

a\era3es of dead Plants. irnict"'d
dillererces \\tre ,ilerecled in thc

tubcrs ar)d tLrber ) ield duc n) llrc

effect olthc gtowing season.

3.2. Chemical control
J..2.1. P{}t exDeriment-'- '_ 

o*'or.*n,t't in lable(l) :ndicale lhat lrrc zpplical;on olan\

ol Lhe rhree le'rcd tungicide' lP' Ru\ral 50oo sumi5cler' <0'o and

ir-i"r-lo;2" ".r*o sifoificant reduction in the average of natulal

i"i"",., *f,f, .i"r-"un-k", (dead plants) and irlfecled tubers (black-

slu,i ruith signiticant incicasc in lubcrj-ield The respecriir"e avelages
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ol deal plants lor rhc lfiree funsjcides 11or€ 1.5. ;.S. i0.0 and 17.5%\hjle h.{ ;rt(- \o ...\e.. *--. ,_.u r_.,.. :. d d ,, : 0dtrd
thosecftube|ricldlr .plir j\\ere::l 8..j1,r :tt.l al1a jtj j!

3.2.2. trield erpcrimen15

Rcsulls {Table j)indtc.rre rhat each .f rhe three lested
luDgicidcs. i.,.Itovral500:;. Sunriscle\ j0,t! and Rizote\ t0!; clused
si{nificant reduction in the averagc ol rraruml inte.rjon *ifi nel]l
canker (dcad planrsl and intecrejtubers (btack s!urt-rceLrs.d tr\ R

'ul.zi,r during bo.h.cd.oI. /.,..,'J!d tooo.nd ,"a)tJ..,..- pr?.1u'rh .-orrtrul t-c]l LIr I he rcsDe( \( a\ero!(5 ot de.ro 1tanr.,'r .tr-rlr_ce llln!.tde: $e-c I.'. l. r dllo,hooDandln.\,,U, lrr..L<dlubcn were 2.9. :.9, l..l and 12.59i,. respec \eh Moreover.
.trplicr,tiorr ,'Lnri(;J<...u,-dri,:)rt,.rnrrrrcr.ln*,rr rircr,b.r,r.tr.qeilr-r a:.r. o..lr. tEoS:no t.8(: ptor ,b.n )

No sigl]ificant diftere,ces
dead tlanrs. inf-ectcd rubers and
ihe grcwing s.ason

were delecred iI the a\eraecs of
tLrber ) iel,:l,flot due to lhe .Ilec1 ol'

{. DISCUSSION

_I 
wo trials ibr .onrrolling sterr-canker a|LI black scurl.Lrl potalLr.rr.r.l Lr ,n . :i-. ".,,-.rrdri.l(J ,rite-.r,rt ..1,1 I j\|.r r)r<.{\, .'lJ r, -Jl , .- l,fi<ld(\pJr .r\ t.r.\\" JJn r /.. ( q,,oru.cdrh,Lr ndr<-r nerr. r.

l ,' c r..r,ilr r. jLL.c ti.sd.(.. .... \Ird . i t-,"r, n ",_r-. L .o.c(din!.-t.ano ilrer.nt Ji,.ir r:.Jr \pR r-J ,htdr,.,d -.,."rr.

t h3' o((n l. u d'rcrc r ',r-'.. rj_ J . o pr..n r ,.r r. p
d|d H ,,. \ rio rmc-cin 

"",.r"... ,...i -, | .:(.r. .- nll.. r e
\ "l l)^nrc J:.e.-(.J, cd,..d . rr . ,.,,1 -o nr, ,..,, r . .r, r..j.,r $ Lrl.nr . r'lk,r Jna r. .,,1..t. i I, I t.e.reo.'i\1./1 t.J\f\, j. I ,..-J...,,...J
c\perimelts) \\llh siurific:ni incrcr,c in ihc DrodLrced tub.r\r.td
Ihc usc rJfbioag€r;ls jn cll)rr,rtliN,{ \.rit b.m: li:easec inclLrdrn{.ste,,
..,k.. .r a.-- , t,. ,."rJ,, .r.,a

r-.-_:-=
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aulhors ((hei. 1981: Boocerrr.1l_ t9q0:Abada. l99,ji \\iicks.r d1o..'. \r.,r '-.o.,. \l .. r ,^" \--, rdir.c l., D.n r..,,r \\eo r(- . , I li" - :,ri.-:rinr -r,.e,.tr5...' ]... rlb' /rr'.r,,.p .a

lJ..r ,.n( dr.'.,.-e.. Lj a. ir.e. . r(pt,:rr..Ir.-rb\.u:dr

i lJ- . J e rcd *. JIil ...* f,.ute.rc d r o.,.. . l- ol ,
-\'loreorer- l,oelfer er al. (1986) pointcd out Lhar dtc arragon:stic
e-J(cl.^'b.r'^/,//.lo*,L]'l.\l.<.r!Lll,lll,,lpa
f.rr.r ,r. ou. ro d.pco Jc r"nrpornrj, rr-rr.rr-b,.r. rl a dlr.!\rn\.i .l-:rcdrrior.. I dJrr rrr rr .r R^.,!t, .q.,m<.11.{re"Lh.
I 1,..:t.t,,t.t. dn d,ntttr\ \rhl.r/. I.d\ .c.1r dI inr 'lcir ur,{\tr..^.n(,r.d!i i.li. .u^.l;rr..e. and.r ,\,h r.r,1nr.,\r i.rrtr,t.aor)
suppress thc gro$th olnlan\ soil bonre patholenic fu si.

Re.r r. TC "ir i.r, r,....crIrci, -, rr.rul . trreo.ca.r L,rjrr
stud\ b) somc tLngicides. r.!. I{or ral :09i Sumisclex j09; and
l( /u,e\ '40. ,rJi.".J h"r U.:,c h<*rr,rrc,J..,.r.rJ,isntljcd,jr
.,i,( ior r,. rl)< an,uu,,.t r,e o;.(,,.e $irt. .r_r.i'r.-r,r i,,.rcr.< :- rh<

prod!.ed .Lrberljold. either in por or ir] field cxperinien!s. tn addition.
chemical con!.ol \\as more cffic;ent ir this regarcl conpared \\ilh
biolo.qical conlrol Ihis may- be duc lo rhal fungicides usualt\ have
.1 rr.'l ."opr<.,ir. leth,, e (.r ^r, \e oa.h.:<ni- rr. _. .o, p,,.a,, r.Ict,: :.,,r.,r. r.. ..r-,t ..Ib.r. 

<.r . -.t.J: r.r-,n
..rnkrr "no 

l,r..,..,r I ot' Jur.l^*,r\alf red o\ .,ron\ I.\e\rir,Iurr
r:.r .onrnl" ,- .-. r.. -..rrr. Jr.e:,se., t t.H;;t, , .;.. ,r: n c:n,tn.r.l
et t!.. )982. l:ahimcaa/.. lg87: Satiga and Indra_Hoodr. 1987:At1ia
-rfl \o.Llr 0r)-. \t,dor. too)d,d tuq6ir rJ \hd(-t dflJh.t00tr

l' a r,rirrcn. i. $J. r..,l]. ,Jllr"t ll,JJdr(rerrcc llJr(ritr..\uorr
FiLn) maj pariallt pla\ a role lrl increasins rhe elilcieno .rlihcrr.tcd rrmer.t.rl otu-ce t. ilnd ru cr.:,1*, *\rcn r,ar c-1,.e{ul',lrh,r, .h. j:!.1 Jen.:r\ ..r.ur,cc,lJl.or, ot r-c l!.tLd DiurrJnr\

l

I

I

I

I
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