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Sclerotium cepivorum, is worldwide destructive soil borne fungal pathogen 

and has been reported attacking onion and other Allium species causing 

considerable damage to the host under congenial environments in Egypt and 

other regions. Recently, this species was isolated from North Egypt after 

long settlement in south Egypt. Many attempts were used to control onion 

white rot disease caused by this pathogen. In the present study three 

fungicides viz. procimidone (sumisclex
®
25), vinclozolin (ronilan) and 

tolclofos-methyl (rizolex) were used against Sclerotium cepivorum and 

compared with a range of non chemical treatments including five 

antagonistic fungi, two antagonistic bacteria, two essential oils and fine red 

onion waste (ROW) in naturally infested area to evaluate their effects on the 

incidence and severity of onion white rot disease under field conditions. 

Among all fungicides tested, it was found that sumisclex®25 was the best 

chemical treatment giving 14.81% reduction in disease incidence and 

13.38% severity. While, Gliocladium virens achieved the best results of 

reducing disease incidence giving 8.89% and disease severity by 8.38%. On 

the other hand, Pseudomonas fluorescens and Bacillus subtilis reduced 

disease incidence, giving 21.48 and 22.96%, respectively and high reduction 

in disease severity by 19.01 and 21.23% respectively. Among all tested 

essential oils, cinnamon oil considered the best treatment giving 32.59% 

disease incidence and 28.88% severity. While, ROW was the best treatment 

reducing the disease incidence, giving 8.15% disease severity. 

 

                    
                   Copy Right, IJAR, 2016,. All rights reserved.

Introduction:- 
Sclerotium cepivorum Berk, is a soil-borne fungal  pathogen infesting Allium spp., including onion, garlic, and leeks. 

As a member of the Sclerotiniaceae (Carbone and Kohn, 1993; Willetts, 1997), disease symtom appears as a white 

fluffy mycelial growth at the base of the stem plate as a soft mould. The pathogen survives in a vegetative state in 

the absence of a host plant as small dark sclerotia, which remain dormant in  soil for many years (Coley-Smith et 

al., 1990). So the fungus becomes a serious problem found all over the world on Allium spp. that occurring large 

crop losses.  In Egypt this pathogen appears after the high dam building, because the recent agriculture production 

system depends on the permanent surface irrigation instead of the temporary irrigation system. This situation helps 

so much the onion white rot disease to be more established in the soil especially in upper Egypt mainly in onion and 

garlic producing fields(Abd El-Moity, 1976 and 1981; Abd El-Razik, 1993 and Embaby, 2005) and now it 

jumped to north Egypt (El-Sheshtawi et al., 2009). Sclerotia germinate only in the presence of root exudates of 

Allium spp. means sclerotial germination stimulants. Root exudates contain a natural products (e.g., diallyl disulfide) 

which stimulate sclerotia to germinate, recently a sclerotial germination stimulant, di allyl di sulphide, has become 

available (Tyson et al., 1999). Many strategies were used for controlling onion white rot disease by decaying the 

sclerotia such as ccrroopp  rroottaattiioonn  wwiitthh  nnoonn  hhoosstt  ccrrooppss,,  aanndd  ootthheerr  iinntteeggrraatteedd  ccoonnttrrooll  mmeeaannss  ii....ee..  ssooiill  ssoollaarriizzaattiioonn,,  

bbiioollooggiiccaall  ccoonnttrrooll  aaggeennttss,,  sscclleerroottiiaall  ggeerrmmiinnaattiioonn  ssttiimmuullaannttss..  OOtthheerr  ttoooollss  ssuucchh  aass  tthhee  uussee  ooff  aannttiiooxxiiddaannttss  aanndd  
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ccoommppoosstteedd  oonniioonn  wwaassttee  hhaavvee  bbeeeenn  ttrriieedd  wwiitthh  vvaarryyiinngg  lleevveellss  ooff  ssuucccceessss,,  ccoommppaarreedd  wwiitthh  cchheemmiiccaall  ffuunnggiicciiddeess  ((OOuuff,,  eett  

aall..  22000088  aanndd  WWhhiippppss,,  eett  aall..  22000088))..  HHoowweevveerr,,  ssuucchh  aatttteemmppttss  wweerree  nnoott  eeffffeeccttiivvee  ffoorr  tthhee  mmaannaaggeemmeenntt  ooff  wwhhiittee  rroott  

uunnddeerr  oonniioonn  aanndd  ggaarrlliicc  pprroodduuccttiioonn  ccoonnddiittiioonnss  ((TTyyssoonn,,  eett  aall..  11999999))..  WWee  tthhiinnkk  tthhaatt  tthheerree  iiss  uurrggeenntt  aanndd  eesssseennttiiaall  nneeeedd  

ffoorr  ssttaarrttiinngg  aa  sseerriioouuss  rreesseeaarrcchh  pprrooggrraammmmee  oonn  tthhiiss  ppaatthhooggeenn  ttoo  ffiinndd  tthhee  rreellaattiioonnsshhiipp  bbeettwweeeenn  tthhee  ddiissttrriibbuuttiioonn  ooff  tthhee  

oonniioonn  wwhhiittee  rroott  ddiisseeaassee  aanndd  tthhee  ootthheerr  eennvviirroonnmmeennttaall  ccoonnddiittiioonnss  hheellppiinngg  ffoorr  tthhee  eeppiiddeemmiioollooggyy  ooff  tthhiiss  ddiisseeaassee..    CCoonnttrrooll  

ooff  tthhiiss  ddiisseeaassee  ccoouulldd  bbee  aacchhiieevveedd  bbyy  ffiinnddiinngg  ssaaffee  mmeeaannss  ttoo  ssoollvvee  ssuucchh  pprroobblleemm  ttoo  hhaavvee  ccuurree  qquuaalliittyy  pprroodduuccttss  ffoorr  

eexxppoorrtt  aanndd  llooccaall  ccoonnssuummppttiioonn..  TThhee  nnoonn--cchheemmiiccaall  aanndd  bbiioollooggiiccaall  ccoonnttrrooll  mmeeaannss  bbyy  tthhee  uussee  ooff  aannttaaggoonniissttiicc  ffuunnggii,,  

aannttaaggoonniissttiicc  bbaacctteerriiaa  aanndd  ootthheerr  mmeeaannss  ssuucchh  aass  essential oils and fine red onion waste (ROW)  sshhoouulldd  hheellpp  iinn  tthhiiss  wwaayy  

uunnddeerr  ffiieelldd  ccoonnddiittiioonnss.. 

 

Field experiments:-  
Experiments were conducted under natural conditions in an naturally infested area to evaluate the effect of 

biological agents i.e.Trichoderma viride, T. harzianum, Coniotherium minitans, Gliocladium virens, Penicillium 

janthinallum, Bacillus subtilis and Pseudomonas fluorescens;   two essential oils (cciinnnnaammoonn  ooiill  aanndd  ggaarrlliicc  ooiill))   and 

onion waste compared with sumisclex
®
25, ronilan and rizolex-T as standard chemical treatments on the incidence 

and severity of onion white rot disease under field conditions.  

  

EExxppeerriimmeennttss  wweerree  ccaarrrriieedd  oouutt  iinn  infested field in Dakahlia  GGoovveerrnnoorraattee, Egypt,,  aatt  7700%%  oonniioonn  wwhhiittee  rroott ddiisseeaassee  

iinncciiddeennccee  ffrroomm  JJaannuuaarryy  ttoo  MMaayy  22001144//22001155..  PPlloottss  wweerree  eessttaabblliisshheedd  eeaacchh  ccoonnssiisstteedd  ooff  tthhrreeee  rroowwss  ((99mm
  
XX  11mm))  aanndd  eeaacchh  

ttrreeaattmmeenntt  wwaass  rreepplliiccaatteedd  tthhrreeee  ttiimmeess..  RRoooott  ddiippppiinngg  aapppplliiccaattiioonn  ooff  oonniioonn  sseeeeddlliinnggss  ccvv,,  GGiizzaa  2200  wwaass  uusseedd  ffoorr  eeaacchh  

aannttaaggoonniissttiicc  ffuunngguuss  aanndd  bbaacctteerriiaa  ttrreeaattmmeennttss, according to the method reported by El-Sheshtawi et al. (2009).   WWhhiillee  

ffiinnee  rreedd  oonniioonn  wwaassttee  wwaass  iinnccoorrppoorraatteedd    iinnttoo  tthhee  ssooiill,,  OOnn  tthhee  ootthheerr  hhaanndd,,  eesssseennttiiaall  ooiillss  ii..ee..  cciinnnnaammoonn  ooiill  aanndd  ggaarrlliicc  ooiill  

wweerree  uusseedd  aass  rroooott  sseeeeddlliinnggss  ddiippppiinngg..    

 

Onion seedlings (30 days old) were dipped in 1 % sodium hypochlorite for 1 min., and then washed several times in 

sterilized distilled water. Seedlings roots were then treated with talc powder and dipped in suspension of 

antagonistic fungi (10
9
 spore/ ml

-1
) and in antagonistic bacteria (10

8
 spore/ ml

-1
) for 5min.; then transplanted in the 

soil. Planting as 45seedling /1m
2
, planting distances were 10 cm. (Clarkson, et al., 2006) 

Treatments of essential oils were done by soaking seedlings roots in 0.5% emulsion of essential oils (oil emulsions 

prepared by adding 0.5 ml of essential oil to 99.5ml distilled water and 0.5ml tween-80) for 2h.,. Fine red onion 

wastes were incorporated into soil at 1.5k/M
2
. Each treatment was compared with four controls, three of them as 

standard fungicides (procimidone (Sumisclex
®
25), vinclozolin (ronilan) and tolclofos-methyl (rizolex)) applied  at 

3g/1L, then seedlings were dipped in for 5min.,  ((PPuunngg,,  eett  aall..,,  22000044)). However, absolute control seedlings were 

dipped in sterilized distilled water for 5min. Seedlings were then left to dry and transplanted as described before. 

The percentage of disease incidence and severity were recorded after 60, 90 and 120 days as follows: 

100/ 




 CICPI  

  

((PPII))  ==  DDiisseeaassee  iinncciiddeennccee  %%..,,  ((II))==nnuummbbeerr  ooff  rreepplliiccaatteess  aanndd  ((CC))==mmeeaann  nnuummbbeerr  ooff  ssuurrvviivveedd  ppllaannttss  iinn  tthhee  ccoonnttrrooll (Brix 

and Zinkernagel, 1992).  

  

DDiisseeaassee  sseevveerriittyy  wwaass  ccaallccuullaatteedd  aaccccoorrddiinngg  ttoo  Zewide et al. (2007)  aass  ffoolllloowweedd  tthhiiss  ssccaallee  aanndd  ffoorrmmuullaa  bbyy::  00==HHeeaalltthhyy  

ppllaannttss,,  11==TThhee  oouutteerr  lleeaavveess  aarree  yyeellllooww  aanndd  rroooottss  bbrroowwnn  iinnsstteeaadd  ooff  wwhhiittee,,  22==LLeeaaff  ttiipp  ddiiee  bbaacckkeedd  aanndd  rroooottss  ffeelltt  ssoofftt  

ffiirrmm  aanndd  33==LLeeaavveess  wweerree  wwiilltteedd  aanndd  ccoollllaappsseedd  ooff  sstteemm  bbaassee  aanndd  rroooottss  hhaadd  ccoollllaappsseedd  wwhheenn  ttoouucchheedd  wwiitthh  ttwweeeezzeerrss..   

  

DDiisseeaassee  sseevveerriittyy  ==  100
 score maximum  plant   ofnumber   Total

ratings  all of Sum


 














  

 

 

Statistical analysis:- 
All experiments were repeated twice with three replicates for each treatment. All data were subjected to one-way 

analysis of variance (ANOVA) and significant differences between treatment means were determined using 
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DDuunnccaann’’ss  MMuullttiippllee  RRaannggee  TTeesstt  ((DDuunnccaann,,  11995555))  aanndd  Tukey’s HSD test at P<0.05. The data were analyzed by SAS 

(version 9.1, SAS Institute, Cary, NC, USA). 

 

Results:-  
Effect of some antagonistic fungi on disease incidence and disease severity of onion white rot caused by S. 

cepivorum:-  
G. virens treatment gave significantly results in reducing disease incidence (8.89%) and disease severity (8.38%) 

compared with natural control (89.63 and 80% respectively). While chemical controls reached 14.81% disease 

incidence and 13.38% severity in case of sumisclex
®
25. This was followed by P. janthinallum, C. minitans, T. 

harzianum and T. viride giving 14.81, 23.33, 27.40 and 28.88% reduction of disease incidence, respectively. While 

gave 14.32, 21.73, 24.94 and 27.16% reduction rates in disease severity respectively, when compared with natural 

controls (Table 1). 
 

Effect of some antagonistic bacteria on disease incidence and disease severity of onion white rot caused by S. 

cepivorum:-  
B .subtilis ( 21.48%) and P. fluorescens (22.96%) treatments significantly reduced disease incidence.While both of 

them gave 19.01 and 21.23% disease severity, respectively. However, natural control gave 89.63% disease incidence 

while chemicals control gave 14.81% disease incidence in case of sumisclex
®
25). ( Table 2). 

 

Effect of some essential oils and onion waste on disease incidence and disease severity of onion while rot 

caused by S. cepivorum:-  
ROW was the best treatment in reducing disease incidence and disease severity, giving 8.15%.  While among the 

essential oils treatments, the cinnamon oil considered the best treatment giving 32.59% disease incidence and 

28.88% disease severity compared with untreated control (89.63% disease incidence) and chemical controls 

(14.81% disease incidence in case of sumisclex
®
25). ( Table 3).  

  
TTaabbllee  11::  EEffffeecctt  ooff  ssoommee  aannttaaggoonniissttiicc  ffuunnggii  oonn  ddiisseeaassee  iinncciiddeennccee  aanndd  ddiisseeaassee  sseevveerriittyy  ooff  oonniioonn  wwhhiittee  rroott  ccaauusseedd  bbyy  SS..  

cceeppiivvoorruumm.. 
 

 

a
Values in the same column followed by a different letter are significantly different according to Tukey’s HSD test 

at P<0.05. 

Each number is a mean of three replicates. 
 

 

 

 

 

 

 

  

  

  

TTrreeaattmmeennttss  DDiisseeaassee  iinncciiddeennccee  %%  DDiisseeaassee  sseevveerriittyy  %%  

6600  ddaayyss  9900  ddaayyss  112200  ddaayyss  

CCoonnttrrooll  8899..6633aa
a
  3344..5577  aa  6644..4455aa  8800..0000aa  

RRiizzoolleexx--TT  3388..5522bb  1144..5577  bb  2266..9922  bb  3388..4411  bb  

RRoonniillaann  2222..9966cc  00..0000  cc  1166..7799ccdd  2222..2222cc  

SSuummiisscclleexx
®®

2255  1144..8822dd  00..0000  cc  1111..6600ddeeff  1133..8833ee  

CC..mmiinniittaannss  2233..3333cc  00..0000  cc  1133..0088ddee  2211..7733ccdd  

GG..  vviirreennss  88..8899dd  00..0000  cc  44..9944gg  88..3399ee  

PP..  jjaanntthhiinnaalllluumm  1144..8811dd  00..0000  cc  99..3388eeffgg  1144..3322ddee  

TT  ..hhaarrzziiaannuumm  2277..4411cc  00..0000  cc  1166..5544ccdd  2244..9944cc  

TT  ..vviirriiddee  2288..8899cc  11..4488  cc  1199..0011cc  2277..1166cc  
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TTaabbllee  22::  EEffffeecctt  ooff    ttwwoo  aannttaaggoonniissttiicc  bbaacctteerriiaa  oonn  ddiisseeaassee  iinncciiddeennccee  aanndd  sseevveerriittyy  ooff  oonniioonn  wwhhiittee  rroott  ccaauusseedd  bbyy  SS..  

cceeppiivvoorruumm.. 

a
Values in the same column followed by a different letter are significantly different according to Tukey’s HSD test 

at P<0.05 

Each number is a mean of three replicates. 
 

 

TTaabbllee  33::  EEffffeecctt  ooff  two essential oils and onion waste on  ddiisseeaassee  iinncciiddeennccee  aanndd  sseevveerriittyy  ooff  oonniioonn  wwhhiittee  rroott  ccaauusseedd  bbyy  

SS..  cceeppiivvoorruumm 

a
Values in the same column followed by a different letter are significantly different according to Tukey’s HSD test 

at P<0.05. 

Each number is a mean of three replicates. 
 

Discussion:- 

TThhee  aannttiiffuunnggaall  aaccttiivviittyy  ooff  TTrriicchhooddeerrmmaa  sspppp..  ccoouulldd  bbee  aattttrriibbuutteedd  ttoo  mmyyccooppaarraassiittiissmm  ((IInnbbaarr,,  eett  aall..,,  11999966  aanndd  

SShhaaiiggaann,,  22000088)),,  ffuunnggiittooxxiicc  cceellll--wwaallll--ddeeggrraaddiinngg  eennzzyymmeess  ((CChheett  eett  aall..,,  11999988)),,  aanndd  pprroobbaabbllyy  ttoo    ppeeppttaaiibbooll  aannttiibbiioottiiccss..  

TThheessee  llyyttiicc  eennzzyymmeess,,  aacctt  aallssoo  aass  ffuunnggaall  cceellll--wwaallll  ddeeggrraaddiinngg  aaggeennttss  ssuucchh  aass  NN––aacceettyyll--ββ--DD––gglluuooccoosseeddeeaammiinniiddaassee,,  

cchhiittiinnaassee,,  eennddoocchhiittiinnaassee,,  ββ--11,,33gglluuooccoossee,,  ββ--11,,44gglluuooccoossee,,  ββ--11,,66gglluuooccoossee,,  cchhiittoobbiioossiiddaassee  aanndd  pprrootteeaassee  ((HHaarrmmaann,,  22000000  

aanndd  HHaarrmmaann  eett  aall..,,  22000044))..  EEvvaalluuaattiioonn  wwaass  ddoonnee  uunnddeerr  ffiieelldd  ccoonnddiittiioonnss  ttoo  mmeeaassuurree  tthhee  eeffffiicciieennccyy  ooff  tthhee  eexxaammiinneedd  

aannttaaggoonniissttiicc  bbiiooaaggeennttss  oonn  oonniioonn  wwhhiittee  rroott  ddiisseeaassee  iinncciiddeennccee  aanndd  ddiisseeaassee  sseevveerriittyy..  GG..  vviirreennss  ppeerrffoorrmmeedd  tthhee  bbeesstt  rreessuullttss  

iinn  rreedduucciinngg    tthhee  ddiisseeaassee  iinncciiddeennccee  aanndd  sseevveerriittyy..  TThheessee  rreessuullttss  aarree  iinn  aaggrreeeemmeenntt  wwiitthh  HHoowweellll  ((11999900))  wwhhoo  ssttaatteedd  tthhaatt  

GGlliiccoollaaddiiuumm  sspppp..  aass  bbiiooccoonnttrrooll  aaggeenntt  wwaass  uusseeffuull  aaggaaiinnsstt  ssooiill  bboorrnnee  ppaatthhooggeennss  aanndd  iittss  aapppplliiccaattiioonn  aass  sseeeedd  oorr  sseeeeddlliinngg  

ttrreeaattmmeenntt  sshhoouulldd  bbee  aabbllee  ttoo  ccoolloonniizzee  eexxtteennssiivvee  ppaarrttss  ooff  tthhee  rroooott  ssyysstteemm..  CCoolloonniizzaattiioonn  ooff  rroooottss  bbyy  GGlliiccoollaaddiiuumm  sspppp..  

sshhoowweedd  tthhaatt  bbootthh  ttaapp  rroooottss  aanndd  sseeccoonnddaarryy  rroooottss  wweerree  ccoolloonniizzeedd  wwhheenn  GGlliiccoollaaddiiuumm  sspppp..  wwaass  iinnttrroodduucceedd  aass  sseeeedd  oorr  

sseeeeddlliinngg  ttrreeaattmmeenntt,,  ssoo  GGlliiccoollaaddiiuumm  sspppp..  iiss  iinn  aa  ppoossiittiioonn  ttoo  iinntteerraacctt  wwiitthh  sseeeeddlliinngg  ppaatthhooggeennss  oonn  tthhee  rrhhiizzooppllaannee..  TThhiiss  

mmaayy  eexxppllaaiinn  wwhhyy  GG..  vviirreennss..  hhaass  bbeeeenn  rreeppoorrtteedd  ttoo  bbee  aann  eeffffeeccttiivvee  bbiiooccoonnttrrooll  aaggeenntt  ffoorr  ppllaanntt  ddiisseeaasseess  ccaauusseedd  bbyy  

RRhhiizzooccttoonniiaa  ssoollaannii  aanndd  ootthheerr  ssooiill  bboorrnnee  ffuunnggaall  ppaatthhooggeennss  ((HHoowweellll,,  eett  aall..  11999933  aanndd  WWeeii,,  eett  aall..,,  22000055))..  IInn  aaddddiittiioonn,,  

tthhee  mmeecchhaanniissmmss  ooff  GGlliiccoollaaddiiuumm  sspppp..  mmaayy  bbee  dduuee  ttoo  ccoommppeettiittiioonn,,  aannttiibbiioossiiss  oorr  aa  ccoommbbiinnaattiioonn  ooff  tthheessee  ttwwoo  

mmeecchhaanniissmmss..    

  

TThhee  mmeecchhaanniissmmss  ooff  bbiiooaannttaaggoonniissttiicc  ffuunnggii    iinncclluuddeedd  aann  iimmppoorrttaanntt  rroollee  iinn  iinndduuccttiioonn  rreessiissttaannccee  bbyy  pprroodduucciinngg  ppeeppttaaiibboollss  

ooff  mmaannyy  aammiinnoo  aacciiddss  aanndd  ssaalliiccyylliicc  aacciidd  wwhhiicchh  iinnccrreeaassee  ssoommee  ccoommppoouunnddss  iinn  ppllaannttss  ssuucchh  aass  ppoollyy  pphheennoollss  ee..gg..  tteerrppeenneess  

aanndd  ffllaavvoonnooiiddss  ((HHoowweellll  eett  aall..,,  22000033))..  CCeerrttaaiinn  aannttaaggoonniissttiicc  mmiiccrroooorrggaanniissmmss  pprroodduuccee  sseeppaarraattee  ssuubbssttaanncceess  tthhaatt  rreedduuccee  

aanndd  cchheellaattee  iirroonn  ((FFee
++33

))  aanndd  ootthheerr  nnuuttrriieennttss  ttoo  mmaakkee  iitt  iinn  aavvaaiillaabbllee  ffrroomm  ((FFee
++22

))  ttoo  ppllaannttss  ((AAllttoommaarree  eett  aall..,,  11999999))..  

UUnnddeerr  ffiieelldd  ccoonnddiittiioonnss,,  BB..  ssuubbttiilliiss  aanndd  PP..  fflluuoorreesscceennss  sshhoowweedd  hhiigghh  eeffffeecctt  oonn  rreedduucciinngg  ddiisseeaassee  sseevveerriittyy  aanndd  iinncciiddeennccee,,  

tthheessee  rreessuullttss  aarree  iinn  aaggrreeeemmeenntt  wwiitthh  HHuu  eett  aall..  ((22000055))  wwhhoo  ffoouunndd  tthhaatt  BB..  ssuubbttiilliiss  ssiiggnniiffiiccaannttllyy  rreedduucceedd  tthhee  iinncciiddeennccee  ooff  

Treatments Disease incidence % Disease severity % 

60 days 90 days 120 days 

Control 89.63a
a
 34.57 a 64.45a 80.00a 

Rizolex-T 38.52b 14.57 b 26.92 b 38.41 b 

Ronilan 22.96c 0.00 c 16.79c 22.22c 

Sumisclex®25 14.82d 0.00c 11.60c 13.83c 

B. subtilis 21.48c 0.00 c 12.84c 19.01c 

P. fluorescens 22.96c 0.00 c 14.57c 21.23c 

Treatment Disease incidence 

% 

Disease severity % 

60 days 90 days 120 days 

Control 89.63a
a
 34.57 a 64.45a 80.00a 

Rizolex-T 38.52b 14.57b 26.92b 38.41 b 

Ronilan 22.96c 0.00 c 16.79cd 22.22de 

Sumisclex®25 14.82d 0.00 c 11.60de 13.83ef 

Cinnamon Oil 32.59b 0.00 c 21.48bc 28.89cd 

Garlic Oil 37.78b 0.00 c 25.43b 35.31bc 

Onion Waste 8.15e 0.00 c 6.17e 8.15f 
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wwhhiittee  rroott  ddiisseeaassee  ccaauusseedd  bbyy  SS..  sscclleerroottiioorruumm  oonn  ooiill  sseeeedd  rraappee  uunnddeerr  ffiieelldd  ccoonnddiittiioonnss,,  when iron availability in the soil 

was reduced by the addition of an iron chelator and chelating agents which are not equally effective at all pH values. 

 

 Competition for iron is supposed to be the mechanism by which bacteria suppress disease. Siderophores such as 

pseudobactin are special case of Fe-specific chelating agents produced by plants, fungi, bacteria, function in 

rhizosphere to help Fe transportation may also help to solubilize Fe from solid phases, disease suppression 

occurrence in soil with low iron availability.   The addition of iron in a form that can be assimilated by the pathogens 

(FeCl3 or chelated ethylenediaminetetraacetic acid, Fe EDTA) also reduces the capacity of the bacteria to suppress 

disease (Hammer, et al. 2004).   PP..  fflluuoorreesscceennss    mmaayy  iinnccrreeaassee  ssyynntthheessiiss  ooff  pphheennoolliicc  ccoommppoouunnddss  ssuucchh  aass  TTaannnniicc,,  

GGaalllliicc,,  CCaaffffeeiicc,,  cchhlloorrooggeenniicc  aanndd  cciinnnnaammiicc  aacciiddss..  TTrreeaattmmeenntt  wwiitthh  PP..  fflluuoorreesscceennss  wwaass  ffoouunndd  ttoo  bbee  mmoorree  eeffffeeccttiivvee  iinn  

iinndduucciinngg  pphheennoolliicc  ccoommppoouunnddss,,  the hyphae of the pathogen surrounded by phenolic substances exhibited 

considerable morphological changes including cytoplasmic disorganization and loss of protoplasmic content.   

 

Plant synthesizes defense compounds as a greater accumulation of defense compounds when P. fluorescens-treated 

plants were challenged with the pathogen during the experimental period   ((BBaasshhaa    eett  aall..  22000066)).. UUnnddeerr  ffiieelldd  

ccoonnddiittiioonnss,,  RROOWW  wwaass  tthhee  bbeesstt  ttrreeaattmmeenntt  rreedduucciinngg  tthhee  ddiisseeaassee  iinncciiddeennccee,,  wwhhiillee  aammoonngg  tthhee  eesssseennttiiaall  ooiillss,,  cciinnnnaammoonn  

ooiill  ccoonnssiiddeerreedd  aass  tthhee  bbeesstt  ttrreeaattmmeenntt  ffoorr  rreedduucciinngg  ddiisseeaassee  iinncciiddeennccee  aanndd  sseevveerriittyy  aass  wweellll..  TThhiiss  ffiinnddiinngg  aaggrreeeess  wwiitthh  

CCoovveennttrryy  eett  aall..  ((22000022  &&22000066))..    TThheeyy  aaffffiirrmmeedd  tthhaatt  aapppplliiccaattiioonn  ooff  tthhee  rreedd  oonniioonn  wwaassttee  aalloonnee  oorr  ccoommbbiinneedd  wwiitthh  TT..  

vviirriiddee  ccoouulldd  eelliimmiinnaattee  SS..  cceeppiivvoorruumm.. Onion wastes are not suitable for phytopathogens, e.g. S. cepivorum (white rot). 

(Lecain et. al., 1999). Processing and stabilizing onion wastes (residues and surpluses of onion) could represent 

both advantages: a solution of the environmental problem derived from the great onion wastes disposal and the 

obtaining of stabilized onion by-products as natural antioxidant ingredients. Under field conditions, the 

ssuummiisscclleexx
®®

2255  chemical fungicide treatment sshhoowweedd  tthhee  bbeesstt  reduction in disease incidence and severity. This result 

agrees with (Stewart and Fullerton (1991) who reported that procymidone gave a reduction in disease incidence 

and disease severity of S. cepivorum. 
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