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Abstract:

The research was conducted in Laboratories of Syrian National Commission
for Biotechnology in Damascus and Faculty of Agricultrue at Damascus
University during the years 2021 and 2022 with the aim of determination of
the in vitro antagonistic ability of bacterial isolates from the rhizosphere of
tomato plants in protected cultivation in the Syrian coast against Fusarium
solani causing Tomato wilt. Six bacterial isolates (A12, B22, C33, F63, 191,
JO2) were obtained from healthy tomato roots, one isolate (K11) from the
soil, and one isolate (RIZN) from the periphery of the root nodules of
Trifolium purpureum.

The isolates were identified according to several biochemical tests, and it
turned out that four of them (Al2, B22, C33, F63) belong to the species
Pseudomonas fluorescens and the other four (191, J02, K11, RIZN) belong to
the Bacillus cereus. The antigenicity of these bacterial isolates was tested
with Fusarium solani in the laboratory by two methods, the Sectors method
using bacterial suspensions and Well-Plate Assay method using bacterial
filtrate.

In both methods, the bacterial isolates belonging to the Bacillus cereus gave
the best antagonistic ability, and the RIZN isolate excelled, giving an 43.8%
inhibition rate, and The antagonistic distance between the fungal growth and
the well was 36.3 mm.

Key Words: Fusarium Wilt, Fusarium Solani, Pseudomonas
Fluorescens, Bacillus Cereus, Antagonist, Syria
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: Introduction 4asiali-1

ALK s Ao hal) 553l Aliad 550500 (e IS 553 aalal aal sl (Fusarium wilt) sysaidl Jssd 3y
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o) y)aY Al Aa gl saliadll d88a il Hlasinl Jiays .(Schollenberger et al., 2005,317) J&Y) e
sysaad) Ao asplish Jsed (e AndlSal Jlad (i 4saall Jalgall alaai) o3 LS (Lugtenberg et al.,, 2009,541)
b Laydliy clapdl sl ) e Js e13e e Jseanll g )lly el 2ba)) Ay . (Freeman et al., 2002,164)
oabyal AadlSa b Lglatiia i/ 5 o2l oyl dihaie 505 sall A88N dal) LSISH aladil daal ciyels daal)
.(Pal et al., 2006,1) ilalisa sf 5yilie ye o 5pilie Lygeal) AndlSal Jualse laadiad 3l L) ()6 of (K Lol
:Literature review duaall dupali-2

cLactobacillus : s olall st ) Ayl ol DU Sl dam dllas ) A€l Qulia) (e ol i
Kerr et ) Agrobacterium <Azotobacter «Enterobacter «Serratia «Pseudomonas <Burkholderia <Bacillus
il 8 alae ,als culd Al A paall Slally clolall sy joda e Uiy Jiad 4l 45 .(al,1999,385
s O Slie Curan s (2576200665535 alie) Lidig ulSw (e (o yal canal Sclerotinia sclerotiorum
(iad e A gial) dslaidll (e 45l Sclerotinia sclerotiorum G yedl jhadll dpasdl alualls H3ally Gudll culs
o) Gall (o paall el olat) 4,0l el o3¢ aliaill Adia il B Ay dlje 82 clies 2001 Hle Dl
3o IR Gy Saly papaall il gai dalias 50 Ll S 40K clie 7 of aay Cas N vitro el b
O g 153l Ang)l Ll jlas) o3 (2013) cwals Ajilogba J a3 . Bacillus spp. gsis ) <5 b Leie 3,08
il 4l dsslSall 8 B. subtilis 5 B. pumilus 5 B. cereus s B. amyloliquefaciens .25 Bacillus spp
LS .(205) F. solani s«i 22y B. amyloliquefaciens o rdall Jalall il Cyedals Loyl dshie by in vitro
@l opaall (o Lo Jsamnll o5 A e 55358 LBIA (e <oyl (2015) gy sualill 8 (e b sl
Aysu A 3hliesae e F.oxysporum gsill oo dphd A3e 18 clie Cun cpaped) jhdll Ll e jaeall eilal
shay duyd dphi lie 3 Laa) 23 AL ) Gaesd) Ciiia e Ayl call dualyel) 50l HLas) 5 g
Llle sl Cos calac] Proteus sp. oeiall al clje o 43,5 dlje 100 s axy Lagly ¢ gsaal) sl
Gasil cuad) Fusarium solani aadlSe & dypal) 4a8lKall gk (e 23e 2 23 L (59) 4,800 cijal) 4 ae 43)laally
J8 = Endophytic  Bacteria Jalall jlexind) cld Lyl aladinls ade aally by A el paldll il H50a
Bacillus ¢ Pseudomonas fluorescens ¢ JSI oyl Salal Al s (2022) als Mohamadpoor
il yhaill saliaal bylial) byl il dlyyg Jaliadl) Jassgl) alaainly Ayl eha) o300 Vitro sl 3 subtilis
755 5 752 (e el Usyiss B. subtilis g P. fluorescens <¥je cayelal LSl Leatinn il dgsnll claliaall il
729 5 727 Layis B. subtilis g P. fluorescens cielal ¢ ydadll saliaall 8ylaial) <l al) 2 las) b . Jdsll e
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P. <¥ie el LS . oiliall WS 3k e 790 Aty padll Janfi o5 cdygoal) cilabiaall ) las) a . Jdgl e
O IS Apabimil) Adladl) ol o5 (3) sl e 7365 729 Aty Hhadll i 8 Leullad B, subtilis g fluorescens
Aapde A edglal) sabYl yada * Fusarium solani 12 Pseudomonas fluorescens g Bacillus cereus Lssil)
shill s aid B, cereuss P. fluorescens LSyl of sl cipelals (2021) cupals Salim J oo oo dely)
5 B. subtilis iugall iailKdl Jule il aal L (78) sl e 718.3 5 /22,4 Lyt 4wy Fusarium solani

& pygandl Al Heda ety haldl da sl sl Fusarium solani jadll (gykadll saill bayiis 8 P. fluorescens
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12 4



5t sl caalaall ccadall Ui Fusarium solani 555350 e a syl 55 sd apesa a5 3 Taimall Uy 550 (he dulae Y el Aozl 5 p0dl)

LSSl o Jaia 3 I3 vy Ll NA (53500 Jas (goms gy b () calis o3 cloae Tya) Byantivnn (S ey 3k
%305 mle +LB Broth 70%6 s alaaiuly (0" 20-) aseailly
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RYV dayla e lidl «(Murray et al., 2007,2488) Oxidation -Fermentation Test _.é@ill ,laal «al.,1995,479)
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ofobad) Jlas ladl ((Tille P.M.2014,3251) Starch hydrolysis ¢l Jas laal ((Vries,2011,128) formation
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Bacterial fluorescence production King B by e 4wl Glaaall LSl ~ Wl ((Barra et al, .2016,80)
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Urease byl Hlaal) (Crown et al.,1998,101) (MR) Mythel red Test Jiwall yaal jlodl cet al., 1967,17)
pall dgals Lol ¢ (Shields et al.,2011,1) Motility of bacteria du)iS) 4S)s Lo «(Bailey et al.,1974,1) Test
doa Lol ((Barry et al.,1967,1138) voges-proscaver (VP) _lasl ¢(Ruoff et al.,1999,1) Hemolytic test
4 8lasS sl @ylia¥) =3l 45)laay . (Sharif et al.,1988,227) staining of the crystal protein test <Yt SIV ¢y 5
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-(Bergey et al.,1986,965) 4,5l <yl

i Akaay) Juladl)

Glbaugal Gyds 25 jlaayl IBM SPSS zalin aladiul ANOVA (bl Julas 48, Liliaa) bl Julas al
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DMRT (Duncan's Multiple Range Test)
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s ¥ Jall Gl 5 e Ajes ZEDU5 Gushayla ilhilae b dpenall Cgnll (40 2021 52020 gale Leman o
elpad drna i lgianys M o dadl o gaddl ) (and) e Cleriod) o6l 250 5 layl Led el
dalaie (S dagh 4uiinin ) o el dae Ol dale f d8las clude gy Jas 8 Al ol Jasi ol 3
48 a3 NA Ly o daalil) 2l ¢l jantiveal) HUndl Cungliiy JSEN dyglan ) §utiie cdaliiia pe o Calsall daliiia
20 550.5 o opantl) (e Aol

gl (R pasaall phil) gai danfi B Algjrall Lasl) 58 LA

Gl e e A prall Al el slatl) ddas Ll b (cole Usally slaill £ppa) (A1 Al il ¢y il
g2l bugll e in vitro sl A F. solani aslisd Jsd cune aum Ja Hoda (e g Lo Adamal) Ay 5llg 3 9a0l)
ald N2l 8L Wl 3,0 Alie 49 Jual (i F. solani g3l s sl daa cafl <Nie 10 dla of (PDA+ NA)
Ailua 5l Juald (ol Al (S Al (S saill (358 i Janssl) han JalS il dapdie ula Cua (gybadl) saill A i
Sl (hadll gaill (p Jaalli sl

CYall o LS L Agyhadlly 4,801 ciall sad cilles (e Antagonistic distance bl il (1) Jsaal) gy
657.67 510 i Ailise Jassgiay F. solani gsill saill lafs 4 <3l 3L e K119 RIZN 53029 191 4l
.5.66 (sstass LSDg 1 e cuilSy ¢ sl e a0 5.33 5
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Lssias F. solani gl syhill sadl lfi 8 el 3L e KL1s RIZN 5 J025 191 fppsill el (358 (%1
16.255 (55t LSy e iS¢ sl e 50.45 51 552.97 555,57 (%) Inhibition Lasfs A

Jhil) gl cilad 3 4, el F. solani Jsdll ské ¢ Inhibition kil 4y Antagonistic distance sl dblua (1) Jsaad)

clolail) 405 6 L pda

(%) Jafil) Gonss Jaisia | aaf (saall Hlailly Gl Agall o Aleald pai dils il R Sl A3l 5y
Inhibition L il 3 )4l 2 &4l 1 <4 3aliadll
48.17° 3.3 3 5 2 3ysndl jsda Al2
47.8° 3° 2 5 2 3ysaull i B22
48.17° 3.3 2 5 3 3ysaill jsda C33
48.17° 3.3 3 4 3 3ysaidl jsda F63
47.07° 2.3 2 2 3 3ysaill ysda G73
55.57° 10° 15 5 10 5ys0dl ha 191
52.97% 7.7% 5 8 10 3yonidl sda J02
50.4% 5.3% 10 3 3 L) K11
47.07° 2.3 3 2 2 L) P63
51% 6% 5 8 sV Jal s RIZN
F. solani Ly 8 4,sSd) <l G Aysina (3558 3sm o J8 Al spiall Can¥l ol daa

1g3)28 P63 5 G73 ci¥jall s 5 eally alaill Ay yhay G paal) dypladll el olad (5580 )l sl il jladl e
Jsan selal LS Alial diluss d5ms (450 Bulal) lans ol Apladl) dnpiial) culae G dyladl) Aapiid) g Japdis e
S s & RIZN il il Fosolani shill e Jaydis 40K il c Aysina 398 3525 a0 ANOVA
Z8luay Japfiil) s laegial  LSDgp daids ¢(2 Jsaall) ae 3.36 sl dilisas % 8.43 Japdti duasiy haill gai Jayi
sl e 435.165767.19 sl

Tl g g lish Jowd s gai Jandtly ciald ) Algjral) LpdSl) Ciyjas

(3) Usaall b daimge a5 Lila o Gapad) il e aum dlime il cyelal ) Ay,aSy) el e

ipla) Al ohe Al Gligaae (AN 1ote pana (A AilaS sl CHLERY) @il e 2L 4Kl ciyall Cuad
gl S5 Y Slysally LSy Slanns) o g S i) aiy) wisig king B laws (Ao dacasasll Glaall ik o555 48 jai
Al 191 Jae Tylad) 4l ohe dumge Sligeas Aalilly 737 Bhall das o sl addad Yy Aaiial) shall cilags
&5 1Y) Oy o8 Ll VLS Ll 5an) o Ssiand) i) g Lils Glasasll SLEAT (o Al 3S5ata ddgla)
il (e acetyl-methyl  carbinol z Ll e 30l o Lall callsg SOGLSH ol 2 Lk Caally dadiyall 3))yall cila )y
Blood Agar laugll Ao el sl (3505 B hemolytic Jaat &y (°37 83ha dajn (Ao anll aadad LS ¢ )< lal)
iy il o Ghyl o dpalual) Jajd (e ol el e o) LS elad dae s goley ) pan) ) S
BERGEY'S MANUAL® OF SYSTEMATIC Lyl Cayieal aoaye aoe bl o2 35)lhayy SLaidlad) oyl
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(<N3e 4) Pseudomonas fluorescens g sill axls I5Y) e genall @llay )5S ¢ Lapuas (Sal BACTERIOLOGY
.(<¥= 4) Bacillus cereus gyl 4t 458l de sanally
QAN g B 9l it (gydad) Jaanall 45 i (e Adg jaall A S el . soOlani J sl shad s Jagfinh) dpaiy aliait) dileaa (2) J 2
Bially alail) 4300 A cighh A

(%) Lol dpus Jasia aef Sl dilse ) o
o saliaall Ay, i€l Ajall e,
Inhibition Jows giall 3 s 2 sl 1 s
35.8% 29.7% 23 33 33 Al2
23.7% 19.7%® 23 23 13 B22
24.5% 20.3% 15 23 23 C33
29.3% 243 27 23 23 F63
20.5° 17° 29 3 19 191
37.3%® 31%® 35 31 27 J02
21.3 17.7° 13 27 13 K11
43.8° 36.3 43 33 33 RIZN
F. solani L 8 3,00 il o dysine (358 25ms o 0 dabad) syiall Capal) 1ol daa
A S Rl iy el AilianS sl LEAY) il (3) Jgaad
RIZN K11 102 191 F63 C33 B22 Al2 S Al )
iygeac iygeac iygac iggac iygeac iggac iygac iypac
A Jes
Dsh (S Adye SHsde gag @l
+ + + + - - - - ebe
+ + + + - - - - gsill
- - - - + + + + BIETWESY
- - - - + + + + dpangll Glipall 7l
- - - - - - - - Al e Luluall L
a &) a | 4 3 A | a &) A | a &) a )
:ad)g;gdA :g)g:-;\.ﬁ aﬂ)g:s\“ﬁ :u‘)g_;\. - :L.‘)g.,\“)A :u‘)g;\. i :\J‘)\é;\”)‘5 aﬂ)g;\“ﬁ ol
+ + + + + + + + sl
+ + + + + + + + NaCl 2% Jaas
- - - - + - + - 3 Jise
- - - + + + + + Slysall
+ + + + - - - - oSl Jlan
+ + + + + + + + CEball Jlas
+ + + + - + + - oLl Jlas
+ + + + + + + + il
+ + + + - - - - voges-proscaver
+ + + + - - - - pall dgals
_ - - - - - - - Vg KU o o5
Bacillus cereus Pseudomonas fluorescens Aiall Caypas
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Negative ~lu (=) «positive alad) () 1)) s

: Discussion 4&dliall-5

b Aoyl Aalidl 5y501dl H5da e Alghae (A12, B22, C33, F63, 191, J02) 4,5 clje 6 apa piliil) s
saals Ajes ysanll Hsdan Adamall Al e Al jra (K11) B2als Aies ¢ asplish Jsad doliaa 5505 ks (gsa Jsia
Cum Lyl Al LAY il e 3Ly Leiped i Wy ¢ lsa ) Ji 5aad yial) siadl (e i 3ne (RIZN)
gl a0 191, J02, K11, RIZN <32y Pseudomonas fluorescens gs3ll A12, B22, C33, F63 Yjall aiis
Jodl Curvsall pdadll olas dpaliaill Lghyad il lls (2019) 05031 Mohammed it e (3815 135 Bacillus cereus
sl (%) dardii dpass Ja gy 2l dalose ST cadae ] il 450K el o) bl Cpelal Cum L (171) Uit asplysd
&= G385y 1aay Bacillus cereus g5l it F.solani yadll olas ¥l aleail) 4 e & Ly aslysd Jsd Sl
g5l Al V3Rl (3585 LW caslysh b ilyse AadlSa 3 058K mShll alasin ol ((2013) 5,405 Ajilogba
&l o) sy Allg (2015) 50405 Ben Abdallah g5l ae (38151 1385 ¢ phaill st Jandis 40 8 Bacillus cereus
(196) g yhdl) saill Layiitll iaal ) a .Bacillus spp Leain all D)

:Conclusions clalifiuyi-6

s i & e 5)08 3 Bacillus cereus gsill dalill A,aSl eVl of zlagl 8 slaail) jlad) dags a1
.Pseudomonas fluorescens g sill Gl Yjall ae 258l F.solani sl Axyia

Fasalls LBl 138 3505 «3Y Wie (e Wiliie zlasl) (8 asplish Sl dasdie pai Janii b Al ci¥all il oIS .2
oW oy o LSl a1 Y s (Y

.(501100020595) Jisaill a8 (335 (33 danla (o Jsae Canll 138 1 Jagall

12 &9



5t sl caalaall ccadall Ui Fusarium solani 555350 e a syl 55 sd apesa a5 3 Taimall Uy 550 (he dulae Y el Aozl 5 p0dl)

: Reference galyall—7
Proteus <Pseudomonas _sl—ia¥! <Ny e ;8L5.(2016) .as—ne 5yt sls Slsd Aalaall 2y ena ¢yl L]
daals ddae . Jaally alapll @l 8 Fusarium oxysporum f. sp. Ciceris gaesll Js3 4s8lSa 8 Trichoderma g
83-59.(9) 38. &l
Apaall alualls lilall (ans Hsia e LS i +(2006) <G5yt ¢ e csladls dsann e sl (e alie .2
polall (Bliad daalas Alaa Lo plu (i el Cusal) yadll 8 alias ,als @3 Sclerotinia sclerotiorum 45l
275-257 .(2) 22.4.e))3)
3. Ajilogba, F.C., Babalola, O.0. and Ahmad, A. (2013) Antagonistic Effects of Bacillus Species in Biocon-
trol of Tomato Fusarium Wilt. Ethno Med, 7(3), 205-216
4. Alkhlif, R.A., Azmeh, M.F. and Abu Ghoura, M. (2023) Resistance of some Tomato cultivars and root-
stocks against Fusarium wilt pathogens. Damascus University Journal of agriculture sciences.(accepted on
18/7/2023)
5. Amini, J. and Sidovich, D.F. (2010). The effects of fungicides on Fusarium oxysporum f. sp. lycopersici
associated with Fusarium wilt of tomato. Journal of Plant Protection Research. 50 (2), 175
6. Bailey, W. R., Scott, E, G., (1974). Diagnostic microbiology, 4th ed. Mosby, St. Louis, MO.
7. Barra, P. J., Inostroza, N. G., Acufia, J. J., Mora, M. L., Crowley, D. E., and Jorquera, M. A. (2016). For-
mulation of bacterial consortia from avocado (Persea americana Mill.) and their effect on growth, biomass
and superoxide dismutase activity of wheat seedlings under salt stress. Appl. Soil Ecol. 102, 80-91.
8. Barry AL, Feeney KL.( 1967 ) Two quick methods for Voges-Proskauer test. Appl Microbiol.
15(5):1138-1179.
9. Ben Abdallah, D., Frikha-Gargouri, O.and Tounsi, S. (2015) Bacillus amyloliquefaciens strain 32a as a
source of lipopeptides for biocontrol of Agrobacterium tumefaciens strains. J Appl Microbiol. 119(1):196—
207
10.Bergey, D.H., Breed, R.S., Murray, E.G.D. and Hitchens, A.P.(1986) BERGEY'S MANUAL® OF SYS-
TEMATIC BACTERIOLOGY. 2 ed. London. Williams and Wilkins, pp. 965-1599.
11.Colwell and Grigorova. (1987). Current methods for classification and identification of microorganisms.
Methods in microbiology. 19 .1-67
12.Crown, S.T. and Gen, J., (1998). Micromethod for the methyl red test. Microbiol. 9 p. 101-1009.
13.Dela Cruz, T. E. (2012). Gelatin Hydrolysis Test Protocol. Retrieved from American Society for Micro-
biology. 1-10: http://www.asmscience.org/content/education/protocol/protocol.3776
14.Facklam, R., Elliott, J, A., (1995). Identification, classification, and clinical relevance of catalase-
negative, gram-positive cocci, excluding the streptococci and enterococci. Clinical Microbiology. 8(4), p.
479.

12 & 10


http://www.asmscience.org/content/education/protocol/protocol.3776

58 sl caalaall calall L Fusarium solani 55s5) e a s ) 358 Jsd capmse 2 (o) Tapmall U 555 (g Aulae Y Jad Apaliaill 5 yadl)

15.Freeman, S., Zveibel, A., Vintal, H. and Maymon, M. (2002). Isolation of non-pathogenic mutants of
Fusarium oxysporum f. sp. lycopersici for biological control of Fusarium wilts in Cucurbits. Phytopathology.
92:164-168

16.Haggag, K.H.E. and El-Gamal, N.G. (2012). In vitro Study on Fusarium solani and Rhizoctonia solani
Isolates Causing the Damping Off and Root Rot Diseases in Tomatoes. Nat Sci .10(11):16-25. (ISSN: 1545-
0740). http://www.sciencepub.net/nature

17.Kerr, J.R., Taylor, G.W., Rutman, A., Hoiby, N., Cole, P.J., Wilson, R.(1999) Pyocyanin inhibits yeast
growth: a role in the prevention of pulmonary candidiasis. J Clin Pathol. 52: 385-392.

18.King, E. O, M. K. Ward and Raney, D. E. (1954). Two simple media for the demonstration of pyocyanin
and fluorescein. Journal of Laboratory and Clinical Medicine. 44:301-307.

19.Klement, A. and R. Goodman (1987). The hypersensitive reaction infection by bacterial plant pathogens.
Annual Review of Phytopathology, 5: 17-44.

20.Lelliot RA, Billing E, Hayward AC (1966). A determinative scheme for the Fluorescent Plant Pathogenic
Pseudomonads. J. App. Bacteriol. 29. 70-489.

21.Lugtenberg, B. J. J., and Kamilova, F.(2009) Plant growth promoting rhizobacteria. Ann. Rev. Microbiol.
63, 541-556

22.Mohamadpoor, M., Amini, J., Ashengroph, M. and Azizi, A. (2022). Antagonistic activity of endophyte
bacteria Bacillus subtilis and Pseudomonas fluorescens against bean root rot fungus (Fusarium solani): in
vitro study. 24th Iranian Plant Protection Congress. Tehran, Iranian Research Institute of Plant Protection. 9.
3-6

23.Mohammed, L.B., Hussein, A.R., Toama, N.F.(2019) Biological control of Fusarium wilt in tomato by
endophytic rhizobactria . Energy Procedia. 157: 171-179

24.Murray, P.R., Baron, E.J., Jorgensen, J.H., Landry, M.L. and Pfaller. M.A.( 2007) Manual of Clinical Mi-
crobiology. 9th ed. ASM Press, Washington, D.C.pp.2488

25.Pal, K. K., and Gardener, B. M.(2006) Biological Control of Plant Pathogens. Plant Health Instructor.1-25
26.Ruoff, K.I. Whiley, R.A. and Beighton, D. (1999). In Murray, P.R., Baron, E.J., Pfaller, M.A., Tenover,
F.C. and Yolken, R.H. (ed.), Manual of clinical microbiology, 7th ed. American Society for Microbiology,
Washington, D.C.

27.Salim, H.A. and Hassan, A.Y. (2022). Antagonistic effects of Securigera securidaca extracts, Bacillus
cereus and Pseudomonas fluorescens against Aspergillus sp., Fusarium solani, and Rhizoctonia sp. in vitro.
Euphrates Journal of Agriculture Science-14 (1): 78-85.

28.Schollenberger, M., Muller, H.M., Rufle, M., et al. (2005) Survey of Fusarium toxins in foodstuffs of
plant origin marketed in Germany. International Journal of Food Microbiology, 97(3). 317-326

29.Sharif, F.A. and Alaeddinoglu, N.G. (1988) A rapid and simple method for staining of the crystal protein
of Bacillus thuringiensis. Jornal of Industrial Microbiology. 3. 227-229

30.Shields, P. and Cathcart, L. (2011) Motility test medium protocol. American Society for Microbiology .1-
10

12 = 11


http://www.sciencepub.net/nature
http://www.sciencepub.net/nature

5t sl caalaall ccadall Ui Fusarium solani 555350 e a syl 55 sd apesa a5 3 Taimall Uy 550 (he dulae Y el Aozl 5 p0dl)

31.Suslow, T. V., Schroth, M. N., and Isaka, M.( 1982) Application of a rapid method for Gram differentia-
tion of plant pathogenic and saprophytic bacteria without staining. Phytopathology. 72: 917 918.

32.Tille, P.M.(2014).Baily and Scott's diagnostic microbiology. thirteen.edition. Mosby, inc.,an affiliate of
Elsevier inc.3251 Riverport Lane. st. Louis. Missouri 63043

33.Winn, W., Allen, S., Janda, W., Koneman, E., Procop, G., Schreckenberger, P., Woods, G., (2006). Color
atlas and textbook of diagnostic microbiology, 6th ed. Lippincott Williams & Wilkins, Philadelphia,
PA.ppl736

34.Vries, Y.P.de. (2011) Bacillus cereus spore formation, structure, and germination, Ph.D. thesis. Wa-
geningen University, Wageningen, the Netherlands — with summary in Frisian and Dutch — 128 p

12 12



