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INTIODUCTIO37

The preferntial stimulation of sapnrophytic nioroorganisms in the sail
followving tle application of insecticides or hucrbieides ight ه restrict the gvowtl
of pntlogens and stinulate plant ,rawth ع Ware « ( له}1951 stated tlat aر 
actinnmyvete inhilitory to Sclerotian rolYsii, ٤arc. & Nlizortania solani, Fnlmn
hecne lominat in wnster:lc koil after spraying tle plAnt widl 2, 4,-D.  ح ه و" هlnu لار

anl Tsue {1965) isolated frou fumigated sails n Recononas sp. wlDicl couula
stinuulate seed germinAtion an secllin٤١٣row tl «f uar م  ا6٥جو ٥'<l elsم

Appliration of tle inscctieide seviد (N - -ethy]-1 ر naptly! carLanute)
to tlc soil stiaalated certain ٤train of Bacillus mramiun ad peewdowonds
(llwran & Klualair, 1969b). THese strains wer rsistant 1osovin ;one of ther ( B.
ntegnteriiIm, 2) wtilized it As only Eahon nnd nitrogen sonrce. Sone of theseح ،٠ ت لا 

sLrainه deprcssed the aetiviy of Azotobacter ( the autors, 1969e) anا Rhuzobiun٤
(the auLhore ]969]) in th ,il ع مع The aim af uhe prcsent inrestigation is ta reeal
thc nntnre cf efeet of these lactcria on Jisnritm 0ry'sporum, f- tasinfecunn

.hich eauses cotton wiltن 

M1ATERIAL AND MIETHODS

Alicroorganisms hosl plant : Tle baeterial strains stimulatel in tle soil
1ratedl wit sevin were Jacilluus mgaterwm sLrains 2,9& 1l nd pseudouaual
strains 6, 7,10 & 13(the author l969l» ), 'Thle pathoen Fisarium oysporwn

f٠ rasinfectm an uhc seeds of the stsceptihle lost ( nenoufi cotto»1 v:riا y)
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٦ere٤ kidly snpliel l»y hr. )... )0tssef tlis أ dlep:rln1, TlIr٠ pvatlogج e1
-٠ ح

&hnwvel 100%,, patlngenicity t٥ 1e snppliel lost.

{ropnration ofinocrln : A Fwsarinm nunr 0,f 7 ،lays all in Capck': Hiapwitl ncliun
was shaken witl fe٩ glass heeds in 61erile 0lisIihledl ٦atcr 10 give a lonngvnts
suspensi». ln ctltwnre wrk on ml. of" Lis suspnsicI srvd as inculttn
far 20 mnl. ٤1erile nncdiunn in flasks w .l ار250 ر capat:i .y ا l +oil wark, 5 nl8. srr7"el
1s inncnlum 1or every 100 grn <ail,

h cuIture work l ml. 0f 18 hrs, lnrgnisetl growtl a f ر larteria in Caapcks
lipuidl ctilture s٤٤1vu1 as an ineulunn 1ar '0) ml. €1eril medlr i t د {ask« 0 f ر 20

.١erE sctiuentel ly rcntrifugatiuty. ln soil 1ork haelerial csllsا capaciر]. 
washred in plysinlogica} saline and rleir original vulune restored hy- 0li;iliel
٦ater ; 5 .s ر cf tli uspsio خ serVel as an iuculum for «١٤y 100 gm sol.

Kfect in cnltr« : THis Ias heen carried out botll on solia & inli nia و mca١a. Ior
stdying the ctlect on agar [iates, a Iusarium tlisc {7 days old) was plaredi i
un invverteu pit1 in tlc niudle ef a Czpck's ag:r plnte anl oe loopful of
an actively growig ،18 lIours «ll, liauiol hactcrial cutwre was inoculated at tluc
periphary »th ه plate, su 3s ' haeteria caul he tsted far in tl sanc plete.
Inoeulttinns were matle accordig to 1le fotlowiug :

Ior srudying the eifee1 in liruit mudiu, lusaritm wnyeelial dry weighLs
٦er the criteria for the cfret. TlIre flasks were inocnlated {or ench
treatnent. The inuculum was a ahnve mentioncd. Iaoculations wore 1nade
according to 1he following :

{a) Patlrogen anl Lactcria ioculated at tle same tie.
(b) Barteria incnlated 2 nys ء lefor tle pathogcn.
(e) Barteria inoeulntcd 5 «lay٦ lfore tlc patlngcn.

Cnnutrl fla>kk ٦٣r0 prrparr hy inoculating 3 fasks ith tlue fungus alonc.
'٢le inaentlnte {lasks wTre incubated at 30 C {ir 7 d،y3 at«r iruocwlating tle
pathgen1. Far callcting {ingal nycrlia flIratiu١١as nuade tluouggl hatman

,t f 2٠4 huonr375-702 اh0. 51l wluiel were peviously- dried aو iltr 1aperا 
left t٥ cool in a dEsiccator :ud weigled. Several consceaLive vashings wcrc
nLadc tlnt no aparcnt sign of baeterial growtl was 0lservetl in tle rcsiduc ;
hacteriul cclls passcd tlrougl tle lilier p:per duri w aslig and u)إ tLe fings
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rennai .n,,tl و ٦٦\٠٠n ١/a¢1rriaأ١٤٠٨١٠٢١١١١ l٠١٠:١١٢٠}١٤١٠٤١١-٢٢٤l ٢٢٤٢١٠١٩٦٤٤rawi١١٤ ٩٠٤١5٦ا اخ٩ و٤'3

filIrati? was 1l 1tat« al يlunu أ {gro٠١١0،٢٠ani4l٠0r008:4،\ آ .r0. 7'l٥٠٠ fl١«r
nent ionodl١h alv٢٦٤n at٠l٢٤٤١٤irD:id i١[:01 جr «:utaiing IIr 1esiTuv- wر 

1rpera١١١re ( CoelLaر s l'(:لا } [ar 2-.hurs. l,1t t «l in a ١l«-٢irra0r, an h٤en
weihcl. Son 1lsks btlI أ«، th treatn-١t : their r٠٦٢١٤٢ti٦0! ١'aitrols
wcru lotograplLcd ر llre liltratiun.

Ect in sail :'The criteria fur Le efreL insail 7re Ilu' patlegenieitv at Fiisriun١·٠- 'م-» {لإد 

an tلا evlopment wf' the sustEptiLte hu,-1.

The patlogenicity was inestiجg ut«.l }١y cuttin;; tras7٢rse arl lengitwdinal،4 ج ٠'٤٤٠ ••

hand sectins L 0hseTvr lrwuing anl pliy , f ر ١h٤٤٠٠9ر cيأ ر[١ xanininR
 ته ح٥3٨ ،٠ ا٤ا٥

nnicroLone staincd eLions Lo 0h٤٤7إ ¢ hr wccnrYnte n 1l patltogen, anl  ت و4١ هr ر٢[

exuminig morplolgical sywptrws ( naic PruraIce, wiltin o ي f ى leaf nargi١س أ6ا وي( ر h٠ا و-

and falling olttyleonnry lcaYes). [eprstnativc plaus ere surfad sterilivcdl
lisEcted al lelt on Capek 's aar plate-. 01lr rprtsettivs were left in
jars cntainig +one watrr. ftsariwn gr0١h١ wn tt nnediun١ or tn 1l plat
iر tl hunnidl :nnIospLtre, inlieaLeul ٤tL las4 tl «ntteT7 of' tlu {udws

• '١٠٠٥
Tle lcvrlopmental ي ء rriterit uf tle husL ١7٠r Ul lrnب tl l 1l priay rwat٤' اة١٩ •

ant tle lypocotyl, hotl tu lcngtl an ١il١l 0! 1l «otyteantary la1, anl ١le
numhers oأ lntl lateral an adlvcntitios r0»ts 1٠r piantt.

Tl¢ exprimnental soils nse for s011g with٤ rott«1 +7-d٢١٥٠٩r٨0٢

(a) Sail.

(h) Si inucudtl أ wil 1Ic patlagen alon١  ح,

(c) Soil inucalated wvitl Lacteriwn :l«:u.

(d) SiI inoculatel wiu lotlu tlr [:thge a! 1lt h١adteriumح ، و 

5uن il :lune serwel as ٤ cr،ntrwl tor 0lYelaprunt & si] itk ١lu pratigerv alonuص -

a٦8 cnLrol ن lur palugeHeity oi ع wi١ أ tlu l٤r1«riur ule 8s a unusure fnr
iLs eiict on «lcveluprenl, :l i خ wit أ latle 1lie 1athgen1 and ١hr L:¢1eriun-ح ا،٠ 

as a rasure ol 1htc cIfet ol tl lattr 0» tle pathrgrnuie pntrrntialit3. 1'oraus,•+ع٠٠ ١ 

potA of alouL 700 g capaci4y 1ere wscd. ln eacl١ treatrert ]t pts werC $0171,
cucl ly 7 (٧ liour8 saaked ) seedls, 5cl١٠ere e0٧er0l with atrut 2 cnn. eptl
o soil. The pa0ts wer irrigatd daily wiu caual volun« ol ١٤٤٢«r at opninu
coر ditivo (tcnperatIre alout 30} () 6or '} w8+k«.

IES1 1,T5

hn cultur, , لا tgatrriunt +1rais 2, '}. & I١ inlil»itc ١ 0l٠.vlrpuenut «f
thu pathogen (Tal»le ] }. [nwilition was «vitlrnel hذ y apparanr: ot clear zonte
of inlilitio o1 agar plats (٢.g. Fig ,( .ج ا :t alsrnce of 1uugal rawru ع in

• ج٤

Iimuil mediwn ('Ial»l 2 ٤ ar بa٤ .ع2.)(١;1 pla4s, ١lIen tlu: ladteria ٦ere
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[t٢-٢٠١١٠٢٠- م٤ rriur n٤٦3porun f. tnsinfectrr. on١ aar plutes
١٠٠ haeri٤ .tiwnulat,} in w«i treatcl ٦٢i1] ١l inccticie scvin,
{-٠)٢1٢a٧٠١١٠٠٢ of inuhiitia ; (:) lattcnig or dlisintigration  هم' أ»

1ypha« : ( ١١gativ٢ efict.

 و» د»د،

[٤trria

 د ه

ln1arulat ions f laeteriuة Tuariun

11 ١h i33٤10٠ria 2 [usariu2ر L:ttcriu 5 [u4nriunLS
١ie 0lays ielure tlays hefore «luy hclure 01ays Lforeaن١١٤ 

٠wtsarinIn haCt٤ri٤ k'usarin١ laclcrin

b. reggat«'gi, 2 (٠) (-) ( (٠) ر (')
'(,nFgiIvitn١-) .ا (-) (-) () (-)

L. 1::1rrium. l} (-) )د( (٤) H-) )ا(
Puseulnnetl [r., 0 (+) {) (±) (±) (-)
Pمع .lannoad sp., () ة (i) (±) (±) ()
[sulnnRcnIad p., 10 (3) (:) (±) (:١ ()
Ps,walomrnad 5٢., 13 (٠١ (٤) )ذ( (') ()

»٩٥ ،د ن ،٠ لاد » ، »- »،  د ي

Table 2

» ي ،ي

lspns٠s «t fwsariant «.rysnorwn, t. vasifectuu in tiguid nedlitm
t0» hateriu stinlatcl in sil tre:4ed witlt t insecticidle ''sevin"
1Y. mreي toritn strains t:tst ckte inhihitiw0n.»

) inlieat4 signifieanl lt«:ras0.

 د» د

٦f٠٠an nycelial 0lry wreiي hs ( mg. ) in liquid medinn
inoculatel witk lnteria anl Fusrrinm.

Jaeteri٤ :

1'sewtluuvoal s1.,  6ن
Pseudlonontl sp., 7
J'ع culoronwdl sp., lt}

eudlontonad s0.,  ع']13
(otrol ( twsarir alnث 

ne1 ذhu sا٤ Lacleria ٢ و {م »lact«'ria lay5 ة0
tinue «las lrfUre lefore

 لا د ،

،2.6 ،8}. 32 ة.)-(
61.0 (- 7٤٠1 (-) (-)٣،2.٠ ي م
86.1 82.8 75.1 (--)
79.1 89.1 71.2 (-)
8٤.1 109.2 112.6

 د د
 _-"ح-تكت'- مس. ر
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inocnlated 5 days bcfore Lhe fungus, its inlwibitioN was shuar aral «lisrinr١ as von­
pared to othcr appearauccs (Fig. l).

As for L eل strains of thc pseudonouas, thc elIEc ex0rted on th fuIusج •

٦as not cqully pronounced. Flattcning of tle fungus cn the si0!s near t tle
bacteria or dying out and disitegration of the fungal hyphae bryunal the line  ن٤
contact, erc the i ibitoryلم sigs obscrved (Tuble 1).

(

Fig. 1Representatiwe plates for efect of bacteria an Fusarصu which was inoculated
5 days before ( rght plate ) or 5 dAys after ( Ieft plate ) bacteri .a inoculationل B, megate­
rium, 9 ( right eide in every plaاe ) inhibited FsaruD whereas Pseudomonau, 9 ( 1eft side
in ewery plate ) did not

L liquidم mdiص (Table 2) psewdomonad strain 7, produeedl signilicant
i hibitoryم cfcct in all treatmenقا , whereas strains 6, 10,& 13 eerte this eIRect
oلN y whcn bacterai were i culatcdم 5 days before the fungفu . Nrgative restts
١ere even sometines recordel in casc of these strais (Talle l). . لا ntegateriumt
strains gave dcfnite and evident inhibition of te natlogen in all 1reatmncts,ج 

mو de ( e.g. Fig. 2 ). They «ere not tabuated in 'Taile 2, LecauEc o د fungal growtlج 

١٧as olserved. T isلا is also wly B. megaleriunt stranis only were inoeulatcd in tle
eoil togleter wit the pathuogen Iesuts showed that pntlogenicity eriteriA
were observed in boU controls { trcated witl nathogcn alone ) and trcatunenLs  ي ه

Tho variation i seYerity of symptous (e.g. Fig. 3) was cxteral. .1l ١He lants ر
were 0lcfniLely infeetel.



160.،

 ج
 جي

 --لا
£

g

e و

 ج
 د

iج ه 

+ -{-
$ ب

 بى
8

 ج
 ن
 ب$

 ­ج
 ب
 ج

 ج
 إ
 ج

eم 
 م

 5ا
١€ جب

 ص
 ب
 م

 ت و ص
 ٥ج

cجع 

iء 
 ح٥ ت

 3ج

٥
 ف

 ع
 ب
 ت

$
R١

 ت
،-1-
 =ا

 س
 ي لا٦
 تم

 جي
 سبه

 ي
 ج
 م

 ن ى
 عد$

 بم
٥ ب

 ب،

 مة
 ب15 ع

٥٥  م=eب5٣٥

e نة

 سيب سيه
42 ة ته ث ع٢5٩
 جي يم ه ك٤

 سه
٣و٣ ها٣٣
 ب ب ب ب
 زج بم م٣

 ن ن
 ن
 م=
M
 و ب
 بز=

 ا-

 ن
« د
« د

5
٥  مط ض
e ث  ح،
= قت  ذ6ن
 ن

 د٤
 {و

 تة· ثر±
 بم ت

c  ع
٥, »

 ص»
5 صم  بز ز

 د٤
 ي ثم ط
 ب ،
 ةt٥ تة=
 بد ث
 ي ج
 ت ه

 ب٦

 وجي ج

 نه و
 جز
 ثم
<

 ر

 سه
 ا ز: بجة وة ء­٢٨٣٦

 ج جe 2ج
 وسي جي

-- -} -}

e٥ ي٥
5و ب<١ ت

 ج5
 م

5 ب٣ ا
 ن ىs2 ب
-tن ف 

 نث

£ £»  اد ي،
 مق€

2 و
 عت ت=
 د جع تم= ةة نت مط

 ي٥
 ج ع ك
 م د
٢ مح

 م
 ج=
 ص
 س،، له
 ته٤
> ذ
 د±
 بم ص٥

 سهب
،

 و ج
 بم بر
3 ج
 مق يع
»»

2 يب
 ن لك
٥ ته٤ ت ب t:
 ت٢

 ن
 ،حز
 ن
 ص
e ب
 بت
 ,خز
 تم

 ح لو

 .حل
 بم
 ب
 ص

g بم
٥  بو ح
 بم

€
٢
 ب€

 تعم

 م
 ج٠٣>

 تم ع تة ب• ف بب
 تق ا ا،

 ق ب ء £ة

 م ق٤٤

 يم
±
 م ط
$  ي، ب:

٤ ي ٠٣٥

 بو
 مت

 بم

٥4
 ة

 و
 ج٥ م

a

 ق
 نة ب«
c
 ٥د
 ة

٣= د ٠٥و بر
٥ ،٠ مر ا ،  ص ي
 ج ت

 م ض
 ف ك
 بم٤٥
5 ة
 فت بز
»

 د
 م ج ت
»

» ا
٥
 ير

 ى اسيلا٤
 ع مع
 أو ت

a
 م ا، ث

 د و ى
 بر م ك٩ي غ

 رء

- ب  ة ج·
» ة2

 اص »س»
 ج نا ق يو ج تة ج ع =ي

، تتE به

 ص و

Eة «

٢  بز ؤ؟€
$

 را٥

٥ يب ك
:2 ة8

 تم· ع كر ت
 هو طا

 ي حم ؟$ ه ب ثر٠
·- ٥  ب

 ن ج
 ب ة
 أبو ي .ة4 ق ب

 خ

«

 ,ز

e ت٢
- ت ي

 تة .و بي
 ابب ثإ د·

٧٢3ي  نة م ؟ تم ية
 ن« د»

 ب
 ية

 به
 د
 ص
 ي ت
«» ت

 سب

 أد

 بم ص ة
 ب

 ته بي

«€ تو ته٤ ،oد 
.٤ ةة a ب»  م ح

a  ن د«-/ ب٦
 ب# ب
• ن ت ث
»
 بلا
 و ت

 ج ة
 عز

 ا
 ج ث
 ت

 يب٦ج
 ي٥ تم
٢إ متب ة ت تة يم
€
 بر

s
 بم5=



16l

Fig. 2- Representation u show the inhibiton of Fusarum development (right) by
B. megaterium, 2 as ompared the ما contrl { Fusarum elonc, left ). 'The fungus and the
becterium were inoculAted in the treAtment flask at the sAme time.

loculatio of D, nagwlerium, strains 2 n ه ll Lut not strain 9, togetler
wiIl Fusarirm 0rysporwmn f tasinfcctrmn signifcaItly dccreased tle leugth of
١he primury root of the cotton secdlings. Tلا i lid و ه not lnppcn wlen baoteria
( a٣ cutrol) wer inoculated alonc i tlc soil. Signiicant increasu iلا wurlers
of lntcrnl rooLs whcn Lacteria alonc vcre inoculated in tlc eoil, did not remain

ogonل ignifcant wlen Eoil was inoculated witl both the lactcria and tle pauه 
tgether..

DISCUSSION

Dacteria stimulatcd in Eoil Lrcate witl tlue iusveticide sevin hatc cRerte
٤٧ppressi7e cfeeLs on Azotobaeter aد d Rhizoliun ( the «vlluors 1969e & d).
Tlis was cnsicredl a sign of tleterioraLiop of te fertilty stملna nl of te soul.
Ln tlis investigation the i ihitionلم of the wit patlogen Fusarium 0vysporwr
f٠ Yهeinectwد in culture was tlouلg t of importnce in controllug tlis patlogenب 

biologically in tLe Eoil. Jesults however, have shown that 1le lehaviour iر 
ctltre lifferel froد the behaviour in soil. Warious faclors uight Lc involvedl

٤wgggcste to le 1lc nvostthis ruspecL of whiclI tl "mieruliolggical factor" isمن 

(H)



-]6 لأ-٠

#
٤

 الهيي
 تم

Fig. 3- Menoufl cotton scediiags raisad for 3 wveeks soil هز incculated wth thG
pathogen alona lower And the pathogen rogether with Bacillus megaterium, 9 upner. Lif­

ference in seventy is extemal, both showed inuemnal symptoms of infectlon.
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inportant. Joculauion of the eevin -sLiulated haeL -: ٠ ١:٠\ 1م
4uc .u milt ]aYen١٤rء ٤'.٤ 

resultcd in thue lominane nf sant nicruorganisns 1¢liel ""
- ٨١ ar antaonistic to

tlع . Tlcrefare, tLcse Jaminم ting Lacteria miglt lia ١ ل إ,]
IcrUascI 4lL acti7i٠'5' اة ن٤٣·

oأ" antagonising 1le patugen in tle soil by- tle sevin - s1imula teal 1, ٤;٨ 1,n.aCTerIو ه-٤:٩.٥٢٠٠٠٠ 
cYidlcnee of the inportance of thue "nuieroliologieaا fae٤٨r" i, ٤١,,٤] إ

-٥7er،٢ ١و٤eer١١٤٠5، و 
changing ( dyamie) natur of tho mierolial equilihriun ; ا١ ;،٤«

1n re5 0tsE.5Uو ه١١٦٤ 
t applying م thre insccticie seyin ( the authars 1969.), ٨ 2,٨},],, R. 2 ':١١, an٢ [rnin/v- in res Ionse
L0 appyin ay aulitive ١ tle sail. 5P

Th varialili1y of leluaviour nf antagonietic nierohcs in eulture from thaL
in snil las heen demoustratedl ly مرl ه MLostala ad Cayedl ( 1953). 'T]  ,1ر

·٠٠١٠٠.» ء ا/d ؤ-
٤crvcal that Triehodern ririale was antugonistic {0 E, ', .,إ

TSIYeetILnT:٤٢١٤٤rttو ٤،٥. 

١:١ie م،(4, «n+y antagniد rt aن xه ء it failel cmap»letely "" ؟whereaultwr٥ د1
iusaritn patlggcnicity to cotto.

1'lie vbservedl variatر i tlre degree 0f evrity ي f ٦wil [,٨٤٨٤ ٨;
rn1% tIn.y٤ و٠:$١١

lع s9 rastie ه in tlue presence o'tعH iم veevigae1 6. m««aterium straias, ،ig) , ا زم
at the inuportanي of Uue "inocnlunn siwe" a a بر fivLor respuoد us iLl، 4or tle  مورا٢1
results. 'T'le aluatian of this facuor mes furtlr iir, ;٤,i ا

٤٠5 ٠٤٤A LL

megalerirn,r0١١;],: م slrdins inucrd signfea1lalvenutitiaaلا٤. 
!٦٤٤ ٤T٦1Iull'ء ٠-:٤١ :٩' ••

٠٠i أ ءig مi تمي[مم «1ereas tii+ ia««e١ion wasأدع »ة atuد ae0 aloe in te"°ا 
٩ت م- ه ح' ة،

ohservec when tluese sLrains ١ere innculatl in {ai ع tog1ب- ¢r wi١ [r%, ,:. ع
• ٠٠ '5" ' /3trtutl.

٨lougl Uhe iruporUance of' tlis finlingg was not rellectedlan tl ٢
uCcutrcnC; 0r! 1]c١mو·٠ ٥'٠١٠٠ 

,١0er pwysial،@iea1 va١، yم Meruaws Jat« ai1 miie٠٧٠٤,riteriaع yا iمعم""""لإ 
١٠١٤٢2 ح٠

1e 01eree scveriy ه 01' 6ymptony to bc nent iontl i tliر r,sReet '
٩0٤5et ن»»»٤»a٠»١i٠٤i٠٠ ا»»١»»r """ر 0n٩ مإ١٤

C ٧٥]١٠-٠٠ ه ا»٣ ي ٧re ony arc lر y no nws inteyr] «t :lequLut,

«١٠١-٧٠٠»٠٠٠4٠»»٠i«١٠١٠»٤»١i٠٩٥٠٨٦»٤٠e:ت,,"3 "لإق%م"٣ إ" 
·4١٠ ialez Lor ccourngemnenL,' ،

SUMIAIY
d عs هReeudonoma1٢ ارا\ء «ur onمة megaerivnnعس Daeiluه٢ inم trعم"" ة •

5Enulatec in sevin treuted soil, were tcstel [or tleir efteets a tlLe dlevl, '
«»ie م .»»»ء سه،:u- «»مa "·ةث:؟"و"}، i««ر±ه٣«»«4 د» oiam&دؤ %"

٥ he susceptihle Mfenou cotton pمnt, in he .il مع •

#. mgarernam strains iطn ibited ue funguر iد CapMk 's [iaa;1  ,م
A aar١٨٢8٤ا٦•

 م"ية: ي"" ي ج/ إ١١ بع»٠ مد٠ا٠٠١»aai٠»» ،« أسند.،،،،

.٠ا١٠١٠ وt١tr٤ خ٤1oinL.:A٢ شا.»+3 ر.%.-%-"."""٥٠ ميي٠ بد٠
±eswls nbtم iنaA in eulure. L aلا١ He raied plaa1- the parleagenuiاy-  وبرج

en إ&phgg يing 'اسw ب ي(ج" observeaL, TLese 1seR tAe brosni؟ 
uCcurreNtCصن3%٥5 و١٣' 
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f tl patlugen in 4ruXsVers <ectir- ai the pilartt,th uurpulugical ymptows د
nanely mu:ai6 appcaranc, .iltixg ' ا the maجز i aud ±atlig oF th cotyledonary
leavEs, n thc levlopment of Fusariun hpli' tle ء incubation of surface­

lisectedl plmntF. HowYer, tle :cveri4y of the symptous was1 منerilizcdو 
nnucl less reduccd.

0n the otler hanl, sigItilIcant difcreIcE= ١١re recardlcd iu sone 1uorpkolo­
gical etemiatiens {c.g. adentitious ront fornnation) hut these were wot
rcDected o the occurrenc of the patlngrnieity eritcri ; they probably were
tl causu of tle rednction in tle KTcrity ol ptons. '1he atthors uggestctl ذ
that ceryiug uut 1ests for hiolgical coutrui planL ا patligcns in culturc owly
ae Ly no meanقu intgral nr alctuate.
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