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ABS'TRACl'

I\olarron trials tiom naluralh rofled stra$bern tiuits offresh
B(t.i. \ t.Li. !,..trrt,.a i

\1ef.ril\c 1..:11..i ljeldcil )lj lurical isohle. belonsins io ten
sen.ra The isrlatsd tu.ri \ere lu.jfi:d and idenrilicd:rs trpr-:gi1li,r
,Lgtr. llknw'k:, nr)t$itnn. B,11\ii, .ij.t..Lt. L!,1JD\patl ,1 spp..lrlirf spp P.ni.ilh lt spp. PtiontDpsit objurd 5. pguphttitnt
.at torun .Rhi:opu.\ lalauiJet aild frich!)fut-raa lll:;rrrroa Spiaring
of ipore suspension of these f'ungi on:tra\\bcl-r! plants (al thc
beginning of flollerins stage an.l t*o \\eeks later) pro\.cd iheir
pathogeniciq \,loreorer. both B. cineru and p .d.lorrl, \!erc llre
nrost pathogenic oncs.

\,lulching strawben) beds $iih plasiic sheets recorded
significant decrease in the nalumljnfeciioll $ith f.uir-rois comDare.l wirh
I,n hh(dbcd. lnradir'on.pe"o.dlcd rrr lch \a ru . (rrlc,c r.r .. i.

respecl conrpared wilh non perforaied mulch. Also, *,eight ol.the
marketable liuils ofthe Ilrown plants on pored mulch \ras higherrhan that
gro\\.n on non-perlbrated mulch and on un-mulched beds.

No signlficant differences in &e averase percentages ot nalurall\
I.n.J l-r'1. r(.e d(l(cred o.e to ,n. .u'li!.- . r-.i. ,,""...r. .,
Camarosa. ibllolved b! cvs. Rosa Lirde and CaDirola were th. Ieasr
orl<L'cJ V - .ru 1il<. . \. s. .. ( t,d. r. lui,oq.J o. 1, .
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Slralrbern. \lif of \!ric. 1001). ln this colcem. noradars
itra\\berrr planiaLion crmprises the hishest cash crop cirher lbr lbe
cro\\eri or lhe narional rrarrnle.

Because stra\bern tilritr are e\p.lted dircctl) fionl the
gruq ing ticlds. lher.rorc uslng .,l i ngici.les in managemenl offiuit-
rols is not desirable and ofgreai iaTard.

Also. lhe \\'orid i' sultering trom p.illurior $;th agricultural
chemicals rhich make great drslUrbar.e io th. IlLmaf heahh Hcnce.
lhe besl solution lorthis problc ;s using s.rrn. ecri.ultural practices

ln addition ro biological conrrol.
'lhe present investigadon $as plannelj 10 Lhroli \irmelighrLrn

rhe dominant lirngi. in fresh srralvbern plantationi reip,rJ]sible to.
stra\\bcrr} fruit-rots and thc possibiliO ofconlrollifg !h.m \\ irh s.mc
agrjculturc practices as 1tell as some oioagents.

2. NI-ATERL{LS AND }IITIIODS
:.1. lsolatiol, purificstion rnd identificfltion of the associaled

fungi
Strawbcn-r lruits $erc collecled liom ,iesh pleltaliof in Behcr..

G,za. Kalubi\a. \'1enofi!a. Ismailia aid Sharkiya CovemLrrales. The
collccte.l lnrits !!cre iiroroughl] $ashed with lap waler- cot inlo snail
portiors (0.5\ 0.5 cnr). inrmersed in I 1'o sodiu,n hypochlorile for one
rrioute. dried bet\\ee. l'olds olsteriliTed fllter paper arrd put jn as.plic
condilions in I'etri dishcs contairiig sterilizcd PDA ln.diunr. lhe
dishes *ere ircubalrd at:0'U lor I dals. Ihe emergerl fungi we|e
noticed daih and picked up on another PIJ\ mcdium. The isolated
fungi $crc pud|cd using the hlphal tip mcihod and/or siiglc spore
technique. lhen identilied according to their Drorphological lbatures
using thc description of (Cilmar. l95lt Su(on,l96iiNe*hook,r/
./l . lqr-8 and Barnctt & Iiuntcr 1986).

2.2. Pathi,gcnitiN test: "f thc ii,latcd lungi
T\\,o apparentlt healthy strawberry plants (c\. S\\eel Charlie)

r!e1e lransplanted in earjh pol (25 cnr in dismcter) coniainin!
autoclaved \iie silt soil and leli to grot. :\t the becinningofthe
flolverirg nale anri two \cc'ls lalcr- rhe sporc susF.rsion of the
isolated lungi (l \10( sporelml \\'ater-lnl super illn.ts stickcr'L.
spore suspension 1$ as spraled on lhc gro\\ ins planls . Corrirl planls
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2.1.1. Eftict of soil mulch $ith pedorattd or non-pcrforated
plasti( lheeis on the naturrl infection \iith fruit-rots rnd
fruil tieid

Slrl1sbc.:' rraniplants (c\'. S\\ oel Charlie) $!.. lcii 1o Sror on

perforarcd pla\ii. ih.eli ilo pores per onc cm iJl dianreterlm') and

non perloraled !rncs as soil mulch. lran!plants ofthe sanle cuhi\ar
\r'ere l.t1 !o r|(,s \ ilh.ut fiulchi0g.

2.3.2. Susceplibilitt ofth€ lruits ol some cultivars to fruit-rots
Sir slra\berC cvs.. i.c. Carnarosa, Capilola. Carles Pad.

Chandl.r. Roia Lmda knd S$eet Charlie !\e.c uscd lbr this pulpose.

Thr;'larri.\(k'sro\\n on perlbrated plastic sheets and u[dcr lo\\
runr.l! ai menlioned bclorc. l_he gfN!ing cultivars were lefl to the

narufal iniclion b) dre causal liuil-rots

2.1.3. tsiological control
I he n\o bacteria testctl- i c Bacilhl\ suhlihr a P:teutlotntnus

rlrnr?r..rr. Lindl] prorided lrom Planr Pathol. l)ept.. Fac. ofAgric..
Cain L nr\.. $ere gtu\lr on liquid nulricnt agar mediunl. N{ean\hile,
1. har:tutiin lillrlaled Irom slra*bcn) rotted-fruils) *as grown on

lLquid gliolo\in limlcntali.rn mcdium consiled of: 25 g dc\trose. I g

amm.nium rartarale. :g KH,POT- I g Mg SOr and 0.01 g Fc SOr per

one lirer medium. Bacleria \ere grc.u n for' 2dalsatlE"Candthe
1un{us tirr 1ro {ceks at :5"C. I_hc groNd of tlle bi!)agcnts was

liltered through centered glass apparatus tC5).The obtained culture
lilrate oi each bioagcnt \!as used . cach alone o. in diffareBt
conlbinarions. for spraying strawbeny plants (at the begiDning L'l

flowering stage ard l!\o weck jnter\al)at the rate of loi.

2.,1. Disease assessm€nt
Rotted lnrits \\ere counled lbr each cullivar ineachhanen.

Also. the ,)btained mrrketahle fiuit )icid (nn-rolled lruilsl \!as

\\cighed in eac| harlest and the alerrgc ofllnai rieisht $as recorded

l_()r each rcaiin.nt In addit;on. total solubl. solids \.reesti ated

usjng a hard reliaclometer in lhe e\pcrrmenl oIparilog.ni.il\ 1ens.
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2.5. Slatistical anal)sis-- ";;i:,;;;t,;; 
'rerc 'uristicarll 

anal)zcd usirlg llrc complerel]

.-a","ir.a 
'^,,i".r[, 

ftnt ottign 1s"'r1"tni "'rd 
Cochran' 196-") Ihc

"r-;;; -"; .ompared at 5-% level of probabilil]- Lrsing i-'sD

{Fisher, 19181

3. RfSULTS

3.1. Octurrencc and frcquencl offungi associatcd with stra$bern

fruil_rots
i."r",i",r- uoir. fiom roted slra$bcrr] ftuits coliected tiom

aiftr"rt fL"ii.". .t ticsh stra\\berr- pl'ntations (lable l)\iclded

:;:';;""i i:i.,-' r.lor!:rr- r' 'J 2rnrrd rri' r-"dr(d rurl:r $(rr

r- 'f.a'rna 
rdenrrr.J a' ","'p;tt'' 

q''c'' llt'itntfi L'111"1'o'
';,;;;; 

',;'.',.u.'^1 ";u", sor vr'vl 'rD P'a''l/"'rp'
;:;;:,i,;;p:;-.;;;,,;,'," i 4tupnii,n cdttutan RhizoPu\ !tutu'| irer

ui |'t ichotentld hutztun m-"'"'';ii;; ir";t *ere isolared from rlre inipccrtd locationi' bur

'.;rr, 
i,ii"r.n, liiquercies Also rolted iiuirs 'olle'l€d 

ftotr rhe

;;,:;i"".."',oi.'.t'o n'rrreic'r<'"''-''bcr''-<' I'

;:";:, 
- 

"ii"."" 
h: ,.^ \r'r ": ' '' rrd Ber'<ra

,;l;;::;;,,... o. ni ,-- : ,r- '- ' ,,..:,i 'oLare .

' ihe'i-.ular.d funci aliLr re.(irde\i Jiltilenl irequerrcie'' B rlttclra

*^IJ.d ,:.. :"l,e.r r--L-r .\ .' "'r " 
| 'J"'r't 

rh''n R

,;",-;;;, ; " 
, ri,. ., 'pp r- - :rt.bt ooJn'ro:rurr,dr r"'lrr<''

'"."..',^" ' 
rf*' "l'1,. ,- , ,.t -' ""r' '< urueJ th' Ios$t

ir.[".".' .1.".i b1 '. r./ :'; ' ''o t < t''"'t't'tLtta t

,,,l,lf",,ro. U..',, -. *. I and l' ''"' c'r''r'\'l' i rLldilirn bolh
')i,.' 

)ii"r'^ra pir,,iti"rn spp' rec'rrded -1; and l1 isolates rcspecti\el)

3.2. Pdlbogenici$ t{sl\of lhc i\olaltd lung'- -'-;; 
prc'ented ir' Inble r-r J'd< r"''r I l'<'(Jerlirrr-'

,'.,. ,;; l, .au'e trrit r'r I r'-r"'n r' lr' (''.'iJrr ' I r
}.Larar,. Mor.orer. lhe fungusI (r'lei"e'llollo$ed bl P' 

'rr'ld''it''
.rr..a ir," r,iG* *f..tion' bclg 51'0 end 13': % respecri\el)' Borh



Tabk {l): Occurrci.€,nd Acqucnc} of tu ngi }soci.trd sjth st.asberr\ t uir rut\.

* Each sample was rep.esentcd b) J0 rcncd tflriis:

ll5

A. tu issi?.t ard )). ob\cura! caused nnrderale intcction. beins l:.ai
oIt o.' o r..p<Jt,!<h l.$ pLr(e ta_-r...t i..:r .u..(!r(. ..\,\-J
on lruils inoculated whh ,{. t7zge,"- (l tospL)t.i t spp.. -11kro7-itp..
PdticilLiu spp. antl R yL)lo lfet,beilg t.8.2.1. 1.6.:6and I lr"
respccti\eh.

Ihe cflict oft|c irGction b) lhe iirngi rosted on reducjns rolal
sr,luble solids (T.S S ) was obvioush, noliced in dre case of firils
inoculatcd \rith , .rrs.e.?, lollosed b! f. .d.lorrlrr .bcing 6 4 .l .l
'.,0. respccrireh. On the othcr hand. liuirs inoculaied\irhtheorher
tlLngi caused lou decrcase. !\irh thc exceptjon ol Tl ,.r:i.r,r./rr \\hich
Save rhe *nic figures r)1lhc control.

The averaqe cl marketablc lruitstrarx rrrs also allicied b! ih.
l(.lcd|||9||,|Ll.,.,r(rl',,a,..lI,|'$edi../
lhe highcsl rcJucrlorr. being 1.t1.0and 161 6 g'phnr. r.spe.lr\ et] . I he
olhci lirngi did Iol causc ercar reductio xr rhe tiLrir \ reld \{orco\ er
.1..,,t. ''r,,.1:.reo \,lh / r,Jr-; /,. ,\.,. rl .rc ... .t,<!.,1..
plants. bcing 3i].1 and 3i0.0 gjrla|1. re.pc.ti\et1

tions in differentgolernorates durine rebruar\ I99tj.

Tested lungi Occurrence arld freouency offunsi at
Ismailia Giza Menofiya Behera

loral

5 E l0 8 'lt

6 2 l-\

48 60 57 58 :_18

) I 2 8

6 7 21

I

20 3l l9 18 88

t5 l5 t9 1r- 66

-l t1

t6 ll lt' i6

ltl l4r- lll ii,r 543
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Table (2). Pathogenicit\ ttst of thc isolated {ungi on cv Sreel

Charlie, Pot ex iInert,

3.J. Lffe(l ot \uil mulch silh perforated or Bon-Pert'rraled Plaslic
'" ln.*i- "" ,f," *'ural inl'ecrion sirh lruil-ror' aod fruil l-ieldl

llblr ( i, 'h. $ ' llrdr :ru\\i": 'llauben\ o dl'Is on D(u\!r \\L!!

"'.n "'.Ii"r.,'.o 
nl',;-n 'p' '' "5'.''' -ru eJ 'rvrifi'arrrrcd rctiol' i"

,;]' i;:J,;,;. :,rra,;d $ irr' rr"'e gr'r$'r'r ;' n r-<rr .c^r":''' 
itr'

,i^, "..i",^t.o ',,,. i aro 'r' 'n'rrLrcn'J

.:snil,.rrrl JirlcLn'e' drno 'L rh' rlr(c \"1 c''''""'rl" 
1"0".,', ', Ir '1rrrr'r' \J'r'"'rr'd ''' "'" \'

",,,-#;';;"j,'t.i,-;.i"g 
rr:'o rss t ard r-rj -1 KgFrL'r(+8 m '

"i,l;:il"l. 
, 

";" 
-o''' ; ,r. r' riF' ' d' '' ',n : ':i,.'; :.,- I ]

. thc eftert ul Lh. gr'tl Lrs icav rr 'r I llLi

ihc ohrrirrcd rnark'rabl' lrrr t r re I

3.1. Reaction of some strr$berll tulti\ars to natural itrf€ction

s irh the caural fr uil ror'""il';:'.':.; ;- "''d'!'"'\'r\ '

,** Li"ti". ifr" ""rrIll 
intectior * rth the 'ausal 

fruit-rots' Ho\re\er'

,iri,"'rr","-tlr,,i,lt*t Liiflcrences anr'Dg lhe \ alue' oithc tested * s

lll this rc:p.ct. liuil\ ol cr ' c'irlartsa rverr Llre lern 3ifcc1"l L'eing 8 0

Totalsolubl€
solidt ofthc

L.s.D. rl 59!

-t
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% followed b) cv. Rosa Linda (9.E 9;). On the other hand. irujrs ot c\.
S\rcct Charlie uerc ihe mosr affected. bcinq tj.7 9/a tbllo\red b\ c!.t,rllolL bci c .l Bo'lr.\..('r"ndl<.arJU.^u,indereJ.rdel
10.9 and l0 ?% lruit-rois. respectivel)_

'1 
n ble(3): Eftict of mulching srriEb.rry beds rith perforared or non-perforared ptasric shcets

on the natural infc(rion {ith fruir rots and ,rxir}ietd(rv.S*eetChartie)during
and 1999/2000

tli,. Roited fruir(
during

1998/1999 1999/2000

Avcrage marketable
yield (kgyplot (4sm1)

during
1998/1999 19992000

M€an

Perforaled nrulching t3 8 13.6 13.7 r9 i.i) r93.0 192 A

\on'perforaied mulchnrg 19.2 I9 -1 t9.l 185.2 186.-i I 8-r 8

Un-nIlcbed 34-2 )6.2 13,1.8 136.0 li5.J
Mean 2.2_4 23.1 170.3 I7t.8

L.S.D. ai 5 % for: T@tne"rs (T) - 3 2
sedon (s) =
TxS = 28

35

There *ere sigrificant dilferences in the a\.erages ol the
marl,etabie f.uit yield ditc to thc aesled culfi\,ars. In rhis rcspect, cr.(-rn"ro,i ed\e hc l,,slrefl )icld.hein!:U5 K{ pl.,t r.l6m ) tollJ$ed
h) cv Sq,eet Charlie (192.0 Kg,plor (18 mr) and c\,. Oso crande
{l90.6Kgplot (48 rnrl. tvtean$hile. c\. Chandler gave rhe lo\\.esr
r'arL(t!.lc tnrir r;eld. bciri -oq LpD'ot ,18 rrrt'ollo\.rub\ r\
Cafitota beirg I 8 ] 8 KFiplor (18 mr).

\o significant djfferences r\Ere detectcd due t{) the cffcct olthe
gr(riir! season on dre incidence of the disease and the obtained
markerablc lrLtit \ ield.

3.5. Biological control
Preliminan e\aminarion in ritr".) re\ealcd thd allihe bioalenr!

r(.rllr..., . t . r 1.-ar,,..,,.,.d / ,-..: rr.r....r,l Jrq,. r

dcgrees of anlag,r istic acrion eirher b} inhrbitirra rr.5rrlrl^ rnd
P floutette,s .) or h\p€rparaiitism t.T. ]:rrrz ati n; ) . ro ihc gro$ih ol'

1998/199S

5t
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R , in :t'e.t dno L t! /o''''i 4r \\ 'l n PD \ llcd trr'
" ""i,'i,,'",.'" ,"" In t"''r' '' ' 'hos rrrd 'Trrr"r'or arr oItrt'

.,l.,,r,""',ir,'ii."-":-,''. r.'r-.1 F:^d''enr' / F 'r"'"/'( rB\' P

a.,a'"ir.,'4".. 'lu'<o 'iinlll'a r rclujL'o'1 ill Lh( \crzsL fcrJenlJc"

"i',1" ,r,",l ,_ur.' ond ''rrrill'rrr i'(r<d'< 'n rlr' rnrrk'lnbr'' fruil'

.1,;;'i, ::,i ."1'' , ',.',,'"n' 
rn r('| erdr' 'prd).'ne or I\c rrri,\r'rr'

1,, ,,llr,',. :r.rrrL ''r B\ Pl lH 
':'1\' 

h< hc't rJ5urr' I

l"..,li;;',' . r,;".. :." .t\ ,narter,tnh rrurr\' b(i1- 2 h arrd

:n,n -.0r,-R r, < D-.li\(l) l'lr'$eor'\Lne n''ltrrcolPf

li, 0"". ,.. -.; oou^:ot,'i,r8rn ',hr h\ tr,e'rr'\rur<o'Bs
' i,"'n.i. .: ar o ,oa 0 rr 1r' ' ' 18 "n ' r"pc'r''e[ a''db rr"

I'Iil,.|""i'rt -'ti'rr. t';ne-:'o % and 1e7'7 (-s/plot ('i8 nr-)'

,.,}e..'.: " <crherh''J'''ini rr\o'rlre'rrhrr"<rl'rr'rr<olr\(
a1.",'"",' t..,-, F\. Pl ial Ir*2"r "rr''r'c'inrorr|ol"n'
,ili'.'', i.rl,, o.. -- , --\ ',rL.r,r'.r<'rLc'\'r\'c''rnpa'id
iii,;,';; 

"'h;.",..",,,"",r 
\t!o- fieie rre.nn.nrs sa\e l!.\\ markehbie

;'. , ;. "-'';.- 
; t'A .no 'u nE ^'" r rhm ' re'p*tr, clr

..i" 
": 

.l " ,, 'l .^' ""' 'n"'' In '4Jr'ion ' n'nrJ\cd pldnr

;"".:i;.;',r" i,,_,,-., ",*,.", 
,., ", and rle ro\\e., narr'<Lrhr(

fturti (l sl.0 LgPtot l-18 m )'

4. DISCUSSION

lsoLaiion lrials lloin rotted strawberr) liuils collccled lron

,1,-"r..,,'i^.u'' Ji I'e'h pla 'ru';^'r " icr'led rnarn I rrr!rl i"rlar(5

;:,":;i ' . 'i,,.- *e,. purr.o ,"r 'dcni;ti'd 
a'' t'r'rl.tt+ nie't

t"i,"l*",i"' )ii"i'" Banli\ cinetad Cl&tosPoriun spp'' 'l{u':'r

]1"'i,..,r,,,,'pp''", r'r"'r'' "''tr ttNtrt'hth"r"a'tu'un'

^1.\ pt,, ,,,. ,tn,,.,ter \' lllc '' aLco f'rnri prored rh'rr

:fi,"J:;;"^" ,, :;;';; ; """ b a'. o "nr r ' ' /o''l $(re rh(

;,,.,;;i;"r"",' rrr1": rl < - 'r'r ' eu 
' '\ 

\ dnd nrrr\(rJbr( IrL'r'

*.* i,"",ril r;.,.,.'r) h\ 8' ''''r'l"rd P " /' !a lrrJ ''olar<d

, ,'"Ji 
-'l'.","' 

r.'i",'rl 
'''o 

ircd b' nu-''n'e'r'goto-''Krratart'Io8)'
ilii",;;',:. .1, l, -,ios 

s.1,.. ..os 1 r''.. , r 'odu: . (.. ,d, / . /..

iijo,",," H.r"i 100'r a rd 'or'nJ r'3r 'nc.rre rc'r'n' blr 
''r

i^u.inu +iuir-"r. 
"na 

ttduclion in Iruil ]ield
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Nowadati. the }!orld is suft:ering fiol]) grear pollnlioll \irh
fian)_ chenical residuals lncluding agrochemicals. Iherefore. man\
altempls are firadc 10 redu.e thesc pollutants. In fiis respect_ thrcc
salel] lrialj oi conrrolling nra\bern fruit-rots \!erecmploled, i/
perlorared nulching shceri and resrsianl cuhi\,ars as agricuit!rel
praclices in addition ro usrn! cuhure llltfate ol solnc bioagents.

Table (4): R€acliofl of strawberry cultivars to the natural
infectioB by the causal fruit rots and fruit leld during
199a/1999 

^td 
1999nA00 (field experiments at Menofiya

Governorate

L.S I). a15% ibr: Treatnenls (T): 0.9
seasoi (s) =
1xS : 2.5

1.5

7.1

\{ulching stra\rberry bcds with perfbratcd plastic sheels oaused
significant reduction in the natural infection of fiuir-rLrts $iLh
signiiicanl incrcase in the ma*etable fruits compared. e\en. sirli
mulched beds rith non-pe#bratcd plastic sheers a|d un-mulchcd .f.i.
This rcductior. rnight bc dLrc to the pored mulch thar did not (!ep an\
1.ee \!a!er. lirr a Iong drrraiion (\!e!1css duration). ou lhe plasri. ih.et:
',vhich is rcsporJible lor lluir-rol infeclioI t-,\ iL:ngal parho5rnr.
esp.ciall\ those $hlch lcel hish moislLrrc st1.1 :r; rl eu[rErr arJ I

Cultivars

%. Rotted fruits
du: ing

t998/1999
1999A000

Mean

AYerage
marketable yield
(kg)/plot (48 mr)

During
199E/1999
1v)9t2nfin

Mear

Camarosa '7.2 It8 3.t) 207.4 202.6 205.0
Capitola I r.0 11.8 I 1.4 t8l.0 r82.6 t 8 t.t
Chardler 10.8 I 1.0 109 178.8 181.0 179.9
Oso Grande 10.9 I0.5 10.7 t{18.0 193.2 I90.6
Rosa Linda 92 10.,1 9.8 t89.5 ts0 ? 190.1

Sw€et
Charlie 13.8 I1.6 13.7 191 .0 191.0 r92.0

Mean 10.5 il.0 189.3 190.5
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ckloru Ja is. 1962 mentioned thdl under tarorablc conditions oI
\relness arr tempcralure during flo\\erinll and harrest. ) ield Ioss .or.l]d

c\ceed j0 %. The samc author ( 196.1) and Bulger cl r, (198?) f.rund

that frui!-rot incidence \\as highl! correlated wilh pre-har!esl duretion

ol relati,re humidil] more than 80 9'. and the amountofpre-har\en
raint'all. lhus, environmenlal \ariairles sucir as wctness duration are

likel) 10 ple\ a criri.alrole ln the developmenr of iatent infection .

especiall! lvilh B .inrl(r, and suhseq ent rot ol'ripe liuits Onthe
other hard. stra\\ben1 lruits srorvn orr un_mulched beds recorded lhc
highest irfecuon and the 1o\rcsi marketable f,xi1s This resuli is

expected, \1here the anachmenl oflhe 1ruiI. *'irh lhc hrrnrid soil oalhlr

beds incroases thii infe.rion due to the lact that soil, mostl! is inlbsted

v\,ith man) kjrds ofdre palhogcns in.luding rhose causing lru;l rots. ID

addilion. ftuil' groN. .n un'mulohed beds are ol lo\ marketable

degree and the) monl\ bear sand and,/or soil pani.les which make

them uniuitable ior e\porutilrn.

Tlble (5lr tflect ol loraying stiEberry pllnts wilh clltu.e ,ilrrat. ol some

bioarents on th€nrluralirfection *ithlhccausalolliuirrolsard
truir Jield (N. sle€t Charlie) during 199811999 !nd 1999/2000 (fi.Id

ents,t Me.ofi Y, Govcrnorate

r998ri999 lq99/2000

marLrrdble frnit lield
(kg)/plot (16m:)

duriDg
1998/1999
1999/2000

51 6.,1 63 196..1 195.2 t95 8

(PF)
58 i.6 57 195.0 196.4 195 ?

(TII)
13 i.3 t8 195 0 194.0 t91.i

BS+TF 1.1 l2 :ll 197.0 l0l r)

BS+TH 3.,1 1.8 1.6 t96.4 199.0

PF +1'H 1.6 28 l2 I98.2 200 0 199 0

B S+ PF +TH 24 28 l6 2000 t0.1.{r 202 0

E3 r3.6 li.7 i93.0

i.4 58 196.t 19, lt



:i2l-

L-S.D. at 59'o lirri lrealrnents (T) = 1.6
Season (S)
TxS

2.7
n. s.

3.'70.9

Th. .r -sr.q.n .r .e.red drd n,,t e\r,r ..n. .rLIrfir.rJit(,.r.r. | .t.. -.r.,r.r, 
" ,,-,r,at ,.r..,,",r,,i;";;:'t.";l

I""-* .' Cunrarosa *as thc towesl ailecred 
",r. "",:1 

;;;";;highest markerahte rield \iz. c\. S$ccr Chartie. afAl*gf, in" itt., 
"r,$as rhe mosl sus!eplible one. al least urdcr l:g\.ptian co-nditions. bui ;iga\e an iart\ rield by 2_3 weekstha,.. C"irj""*, r,". i,+f, i.i.d

:"11., ,l '( r,c: k .r, ;r. f,,du(riur r. O,.ri,r. n.*n,oc, ,na rr,.D.-r'rr,i I llnudn thrs crrr and rbrrrrd-n \,"-.t i,.,i ,!;.\r.rol,ur p-.r. ,.erero.c..r.. th\.,-rorc, "lAp,;;; 
"-"r,;. li.'..\cpl:D ', rr .rrasbcrr !r\ rn ..,t ri,i rr. prL\ruu\i\ reDofl-du.jJr\ nr<Jr.rdlor\((hal--i t,,Rl. Brlt,nJ, ,.. , . t,)ur: qrt.rr,

and Chandlcr. 1995 and Ot.orl-Reid 
"ra 

vr,,".". iqcif 
-i, 

",fd:;i;rhe iluctuarion irr the ntarkerable truii.,"". fr" a* tf," atff.*,."" i,susceptjbilit) ol'rhose c\s. to the causal of tiuit rots .,rd";",;,;q.netir \ariarions anonq rhese cultivars.

.. .ln itra e\:a|nill?,tion revealed rhal thc threc rcsted bioagcnt,r. r .,.B. \uhtili.\. P flhorestut (Bacteia) a\1i 7l l,,rr_rrrr,,,,., ti,,r;;:; ;;..,;anragrnistic and/or hvperDarasirisnr ro rhe !$o morc patiog;ni. linrgi.i. b .t'..to dn P ,.(tn.t, - l,.c- acr.o.r. $.,e or.\iuu.t\.D, 1<J b\ I dr\ r, \c.lisdroF rt,(r.ni\ rrr \\.:r.i._ t;:1.HrJIr4...r.r.C (1\. t. - B,AcrJ jd,,.t. t., i(t,et .r8i-
Canpbell. 1989. pe,rg and Sunon. 1990 aml t.cgard ar r/.. 1000) I.this respe.r. Chct r l9S.1) reporre.l thal the aclion 

"t;;;;;;;. ;:
: 

r' *, lr d.enr r.,\ .,., .r\a rr\...pdr:r.rt(. *1,,. 0..r.. r.,r.',.,rrlon. ...rc dr.rbr..(.. I,Ird. ir.elr ,., lhe p,lt1,;er . tr,.ru. h,
' Ldr l<. rr_ lrl"re a d bcgi11.,,..1..6qq g\lra-ce tLr.rr \ trc e.z\_I-\. :n .\ d- . i ctu.a r\(. clri.irra,e. p.o.(.r< a n or I po.- i 66q.r.,.,,rlqth,,.nl n, d rh"r rh. .rnr,o., i,r. r,tccl.Jt; .,,rali. rorarA.u'lu. roe(rr,rnr . t patloFcr,i. ," r-r.r,r. t,,gi rrc rj,rr rodirreuLrdcrurr,p,urrJ. -a,n.rr o.,.rh.i, dno r<..:rrnr;i11 1,n l..;;rl;.;i\n.,,J ./ ./ , qsur dc.,.rrcJ t,t. i nt..,,
l.:::.11. " rrr 

,aIil rntsJt fr..o(r c. i J r..( nr .r I p,r,.,, ,., \o,'-<,r.\, d.. tn..dd;1.,r t.iiJ.r. . n..no R,.,,,, __.).:.(nr,n-,i
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lh t t hd:iina and B. .\ublilis mB\ secrctc. duringlheir qrc\rth.
..'IL 'rjrl....ri,r( I1.ar!(. Ird,r l\lic .|L,.-r.. s.,r oi, LJbt\
su|press the gro\\1h ol nan! s.il bome pathogenic jirl]qi.

4, rll. <,,pLr,mcr.r, irr".rred r-. r .\.cn .h! - \tu c cl rlr-
cultu.e filtralc ofthe bioalenrs lested *i useJ. lo\\. irlection b\ liuit
rir. (... r<.o-dcd i, r. rirrrr.rrorr ).\ bc CU. ^ rl,. crr.ci. trn.
diflircnt kinds ol sec.cled a litimsal substanccs br rhe rhrce
L,r' dr1,. \1.-c...., t,.e.'e d....r'.":r .uhr.r.. ,.",i.^..,,,1,
r(.n.r .,1,i( ur ''..\r.; : lh- tF< | J\l Ine.l, .o. 

^,controlling straqbllll jiuirrori iuch ar harrestins the rolred lruits

another !\orkers and colleciinE ali the derd jira*bem pl:urt dcbris arrd
burl tlrerrr !(r reduce drc suil.rble mcLlium ibr sroyirg the causal lirrir_

, .,,, .. \..J. "r,.'r.r1 r,. ri... $ilhor,r ,ce
\letness laier e\aporalio0 the dc.!\)is \,ery inrportant.
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