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Effect of Some Chemical and Biological Treatments on The
Growth of Aspergillus niger Van Tieghem Causing Black Mould
Disease on Onion
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Summary

This study aimed to find the effective means to protect onion bulbs from Black Mould disease
caused by the fungus Aspergillus niger in natural circumstances storage through testing the
efficiency of some chemical treatments (Moncut, Urea) and biological treatments (Trichoderma
harzianum, T. viride)) on the growth of A. niger.

The results showed the efficiency of chemical and biological treatments that used in the
inhibition of radial growth of A. niger on the Potato Dextrose Agar (PDA) as the percentage of
inhibition reached 100 % at concentration 2 gm/L for Moncut, As for Urea, the rate of the
diameters of the colonies at the concentration 15 gm/L reached about 13.97 mm with percentage
of inhibition reached 84.47 %, while the rates of the diameters of the colonies reached 12.16 mm
with percentage of inhibition reached 86.48 % at concentrations 15 % in the treatment of
antagonistic fungus filtrate T. harzianum and reached 13.43 mm with percentage of inhibition
reached 85.07 % at concentration 15 % in the treatment of antagonistic fungus filtrate T. viride in
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measuring with the Control treatment which the rate of the diameters of the colonies reached 90.00
mm, The results also showed that T. harzianum and T. viride have a higher antagonism ability
against A. niger on (PDA).

The results of the storage experiment had cleared efficiency of chemical and biological
treatments that used in reducing the percentage of bulbs infection with fungus A. niger after the
expiration of the storage which reached 3 months, and was treated bulbs with Moncut are more
efficient which reduced the percentage of bulbs infection to 4.34 %, followed by treatment
antagonistic fungus filtrate T. harzianum, which reduced the percentage to 12.76 %, and the
results also showed that no significant differences between the antagonistic fungus filtrate T.
viride and Urea treatments in reducing the percentage of bulbs infection at the level of possibility
5% as reached (19.14-22.91) % respectively in measuring with the treatment of the Control
which the percentage of bulbs infection reached 62.5 %, As for the effect of chemical and
biological treatments on the weight of the bulbs, the results showed the efficiency of various
treatments in maintaining the normal rate of bulbs weight as reached 493.6 gm in the treatment of
Moncut while ranged between (478.5-485.8) gm in the treatment of antagonistic fungi filtrate T.
viride and T. harzianum respectively, while reached 435.4 gm in the treatment of Urea in
measuring with treatment of the Control which was the percentage of bulbs infection reached
284.2 gm.
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Laall #L8) le 3,08 ) ddlaYL (28,27) @bkl e Je s b W e 5 B-Glucanas s Polysaccharides
s Trichodermin s Isonitrile s Diketopiperazine s Alkylpyrone s Alamethacine J-is i-iball Glaluadll (4w
.(30,29) Harzianolide s Harzianum A
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T. 5 T. harzianum ¢pbiad) G skl Al dadadl) ) < jlal Sl clad jall (e aaall 4 jlae gl o2a o)

Gy sai et Jadlle i T, viride 5 T. harzianum ¢pbéll o) (31) 2 3 ol yhadll s landi 8 viride
Sl 5w T. harzianum bl o (32) 2a5 LS AL niger bl lgiaia (e s (aeadl Gl 53 (e 4 5 jrall iy ksl

bl cudl Jala W ealdll & Rhizoctonia solani shdll e caddl 5 sdall Gie (e da glia 4 Addlad iy ladl)
O A sl A sliall G (33) a5 Al mha (358 LeBlin) day <l alidl & g A QWS ) (g5 hadll 1363 Aalaall (5

L slll 8 el (gl i e i Aa gl mmy Cidae | pana¥) Jala T, viride bl 4 il dlaas ol o3l Aalaa (33 )l

<l T, harzianum bl LAl 5ol dldiae o (34) 235 (s o edumdl Lo slia cabae | laa sl 5 4 il Alalaa Loty

s adll ¢ senall Galall o550 333k 55 9 1,96 dais 31 sY) dalise 8 33b )5 % 8,23 dawiy il ol Jshasaly )y )

oais N @l aaSfae 4 Jrae T, viride Al de sl jhi; deblehll s dldas o) (35) a5 Lad 96 7.24 dpuy

Onabcaal) G skl sl 5 ) aladiind o LS ¢ saill 3aly 5 <l palll ) dans 334 5 A <l s Pythium sp. kil Alay) 4
Las Leveillula taurica bl 4u (o3 Jaldll iy e 88l (bl (a je daslaa & T, virides T. harzianum
ail) Tay i 8 dlle 4l L Trichoderma sp. oeiall il £ 5331 () (37) 25 Last (36) dba)) A (aéa ) ol
.@‘J}.mn Jsall il & @m\ Ol (a yal Cuall A niger sl Qscla.ﬁd\

(slaill 3 j8l) PDA A1l b )l e AL niger Lhdl sei & T, viride 5 T. harzianum gsbaas)l o kil 5
(PDA) 13all b sl e A, niger bl sai & T, viride 5 T. harzianum osbad) kil 5ils miths o ekl
i Tasl il odn ciela s AL niger Lhil) sail Lajia 55 Gasliaal ¢ yhaill o) (4 Jsaall) 8 Al (Slail) 3 _allk)
1.66 5T. harzianum sbadll yhill 1 33 4L 3 A niger sadll el &l gaill 8 cpabiadl o ki) = &) 5 5 4llad
obdll Jall (358 i a8 Cpaliadll o yadll (5 dadll J 331 () 3) (20) (8 20 s eliall e T viride sbcaal) hall
oAV A pead) sla¥) e Jakill y oldall o (il 8 Lagi )8 ) (uabmall 0 yhadl) Al (g 3a35 A, niger kil
a) o e 1Y) 02 aal s (38) il kil gai Ao il Al V) ol sall 5 Cilay 331 (e sl L) SIS
sail Adadial) ey 1Y) aal (e 2xy 315 Chitinase a<ls A, niger il Leia s <y yhaill el Javidl) Xylanase
4l s 538 Led Trichoderma sp. il ¢ 1531 o) 585 3 (41) 4l Joa 53 W 4 jlie =iliil) o3 5 (40,39) <y kil
o—hdll gl aa g 3  (42) oS3 Lw pagdehladall L&t wdl R, solani —hdll el sid e
Ll T, viride sl () aa 5 53015 (43) a5 P. aphanidermatum _dadl o dlle 40lai 3,88 T, harzianum

Lol e ) a8l g el sl Colletotrichum truncatum kil v dlle dgalias

Sl 555 AL niger il daadl cil Sl ) 8 ka5 Libasl) O el any il

il AL niger Jhill ) Alial dui <Y ana aid L sine |l Ala Y Libasl) Elbaall gaen el
6 bl dpally COal) dlalae il 5 ¢ el 3 ARl 5 ¢ 3a) 5o o lgiil a2y % 5 Alaia) (5 siuse die & jlaal) dlalra as
T. harzianum sbaal jdadll zil ) dlalea Leili % 4,34 ) Abal) daws e caaia 3 WSY) 4 (Moncut) @S O s
ol =) (lalaa (A sine (358 255 p2e (Slan ) Jaladll il i LS (0 12,76 b)) A L cxdy )
(22.91-19.14) <ials 3) % 5 Aullsial (5 shuse 2o Abua)l L Jaxs (i 3 (Urea) Ll 535 T viride duadd
Al el A MEN JAa5 Al 5 9% 62.5 Abal) A Led azly Al 5 (Control) 4tael) dlalas e uldly I g3l e %
AVat 2 38 S aulaiind die (Moncut) <usS ¢ se skl aall el Japdill 800 2 gy (1 JSEN) il A1)
ol alall il 31 e 553 )5 (Flutolanil) e aled sale e (s sing 55 ) shaall 4 jlead) cilapall (e 435S
(22) k) gas i Sl

T & T. harzianum ¢pabcaall o yhall 40l dledl) ) o jLsl Gl bl 5ol (e el 4 jlie ziliall o2a ()
O Mg 45 ghal) iy yhadll gai anii ) (350 Ly salh Cdle W) dlabas o) (44) 25 3) el phadl) sai a5 4 viride
el vie saill 8 5aly Il Al il Alaiul (45) A o @ yekl Led A, flavus 5 A niger skl Jie L Ly
kil (46) p233u) LS T, harzianum A gaal) A gl Hlad (he Ay cenall il JAN3 pana¥) A 3
S5 (a8 Phytophthora capsici shdll e casiall Jalall il ) sda (et i ye e 35kl A T, harzianum
Akl @ 53k g3 sl rasnsall F.osolani s R. solani ekl s dabais 38 T viride kill o) (47)

seliS (2 JSll) (3 Al il Cana g 288 CBail) (5 Ao AlaY) 5 Ailasl) el il (i Lad Ll
b ot 493.6 &b 3 el 3 AR ¢ 3l sae slgiil any adall E all 5 Jame Ao lial) A Adlisall O lebedl)
T, Onbaadl opyhaill il 5 ) dlilas a2 (485.8-478.5) Gnle g5l i Laid ((MONCUL) S () 50 (5 kil dusall Alalas
40 )le) Alalae ae (ldlls (Urea) Losdl) sals ddalan 8 a2 435.4 &b s 8« 6l e T, harzianum s viride
EOlalaal) o S Madll (59 Jaaa o COAY) i gy g ca 2842 Bl (g Jaza Led Cl‘ gﬂ\, (Control)
Ao Cuasd) haall ged ot A ol y LS A niger hdll gaidauil e Led 5o g dlalee JS 3.8 L) Alentiiaall Aalisl)
adl (55 Jara e Aadladl JEll g S all 8 iadll lade J8 5 3LaY)

190



2012 / (ale / (AUl dand) - ydilad) alaal) — Aralad) ¢3S daaly Aaa

J.ALAAM

1- Suresh, B. & Srinivasan, K.(1997). Influence of dietary capaicin and onion on the metabolic
abnormalities associated with streptozotocin induced diabetes mellitus. Molecular and Cellular
Biochemistry; 175: 49-57.

2- Maude, R.B.; Taylor, J.D.; Munasinge, H.L.; Bambridge, J.M. & Spencer, A.(1984). Storage
rots of onions. National VVegetable Research Station, Annual Report. Wellesbourne, Warwick,
pp:64-66.

3- Hayden, N.J.; Maude, R.B. & Proctor, F.J.(1994). Studies on the biology of black mould
(Aspergillus niger) on temperate and tropical onions. A comparison of sources of the disease in
temperate and tropical field crops. Plant Path; 43:562-569.

4- Pier, A.C. & Richard, J.L.(1992). Mycoses and Mycotoxicoses of animals caused by
Aspergillus. Biology and Industrial Applications. Butterworth- Heinemann, Boston, pp: 233-
248.

5- Kim, K.; Sugawara, F.; Yoshida, S.; Murofushi, N. & Curtis, R.W. (1993). Structure of
malformin B, a phytotoxic metabolite produced by Aspergillus niger. Biosci. Biotech. Biochem;
57:787-791.

4)aall Gl dun e Slgiall ¢ 12zl s (2002)@;4 (Uil g yac ?XL"“ c‘;\b)ﬂ\ ¢Olaa cJJ&M le —6

el aaml diadatll o glall Hlaall Lud 8 il sl

7- Ranganna, S.(1977). Manual of analysis of fruit and vegetable products. Tata. McGraw-Hill
Publishing Company Limited-New Delhi .India.

8- Diener, U.L.; Cole, R.J.; Sanders, H.H.; Payne, G.A.; Lee, L.S. & Klich, M.A.(1987).
Epidemiology of aflatoxin formation by Aspergillus flavus. Ann. Rev. Phytopathology; 25:249-
270.

9- Doyle, M.P.; Applebaum, R.S; Brackett, R.E. & Marth, E.H.(1982). Physical, Chemical and
Biological degradation of Mycotoxins in foods and agricultural commodities. J. of food protect;
45 (10):964-971.

10- Abd-Alla, M.A.; EIl-Mohamedy, R.S. & Badeaa, R.l.(2006). Effect of Some Volatile
Compounds on Black Mould Disease on Onion Bulbs During Storage. Journal of Agriculture
and Biological Sciences; 2(6):384-390.

11- Walsh, U.F.; Morrissey, J.P. & O'Gara, F.(2001). Pseudomonas for biocontrol of
phytopathogens: from functional genomics to commercial exploitation. Current Opinion in
Biotechnology; 12(3):289-295.

12- Veverka, K.; Stolcova, J. & Ruzek, P.(2007). Sensitivity of fungi to urea, ammonium nitrate
and their equimolar solution UAN. Plant Protect. Sci; 43:157-164.

13- Harman, G.E.(2000). The myths and dogmas of biocontrol: changes in perceptions derived
from research on Trichoderma harzianum stain T-22. Plant Dis; 84:377-393.

14- Barnett, H.L. & Hunter, B.B.(1972). lllustrated genera of imperfect fungi. Burgess publ. Co.,
Minnesota. 3" ed.

15- Raper, K.B. & Funnell, D.1.(1977). The genus Aspergillus. Robert E. Krieger Publ. Co.
Huntington, New York, pp:686-688.

16- Domsch, K.H.; Gams, W. & Anderson, T.H.(1980). Compendium of soil fungi. Academic
prees., London, New York, Toronto, Sydney, San Francisco, Vol. 1.

17- Chang, I. & Kommedahl, T.(1968). Biological control of seedling blight of corn by coating
kernels with antagonistic microorganisms. Phytopathology; 58:1395-1401.

18- Abbott, W.S.(1925). A method of computing the effectiveness of an insecticides. J. EC. Ent;
18:265-267.

oo gall daals | il g deLdall sl clanall (1993). sibaan ) 35 73l g ol s el ~19

20- Bell, D.K.; Wells, H.D. & Markham, C.R.(1982). In vitro antagonism of Trichoderma spp.
Against six fungal plant pathogens. Phytopathology; 72:379-382

191



2012 / (ale / (AUl dand) - ydilad) alaal) — Aralad) ¢3S daaly Aaa

Sl ls Al Aadall A )l ladll Julad g aaad (2000).32 el de el A g 3 genae @dlA gl —21
Seagall dadls | il 5 delilall
Ay daals el A el Gan il g dlall el 5 5) 55 Y1 Cilase (2006).28 AA Jalall —22

23- Chun, D. & Lockwood, J.L.(1985). Reduction of Pythium ultimum, Thielaviopsis basicola and
Macrophomina phaseolina in soil associated with ammonia generated from urea. Plant Disease;
69: 154-158.

Aoy Al o) jiall 3 )0 (e Lo gans g iadl aa Lo il ylab A slia 8 L) sl Juasivl ((2000). 8 datls comen —24

Alaas daala el ) M A o) g€ A gkl

Sle A flavus s A niger e i i i€ gD cend) L3 )50 (2003).0mes o N cpad sl -25

A8 S drals o slall A0S privale Al ) Lago Aal) (e ) jtuall 3,00 Juala dolaa 4S5 (anl) Al dacsl (oany
ol sall Gy B A gl 5 A sl 5 A 5l 5l Jal sall Gamy S350 (2006). cile Joaly Sl cgapal) 26
Ad Sl Aol coslall LS iiiale Al Pythium aphanidermatum hdll 4l

27- Sivan, A.; Elad, Y. & Chet, 1.(1984). Biological control effects of a new isolate of Trichoderma
harzianum on Pythium aphanidermatum. Phytopathol; 74:498-501.

28- Windham, M.T.; Elad, Y. & Baker, R.(1986). A mechanism for Increased plant growth Induced
by Trichoderma spp. J. phytopathology; 76 (5):518-521.

29- Ghisalberti, E.L.; Narbey, M.J.; Dewan, M.M. & Sivasithamparam, K.(1990). Variability
among strains of Trichoderma harzianum in their ability to reduce take-all and to produce
pyrones. Plant and Soil; 121:287-291.

30- Claydon, N.; Allan, M.; Hanso, J.R. & Avent, A.G.(1987). Antifungal alkyl pyrones of
Trichoderma harzianum. Trans.Br. Mycol. Soc; 88: 503-513.

31- Agarwal, T.; Abhiniti, M.; Manish, B. & Trivedi, P.(2011). In vitro interaction of Trichoderma
isolates against Aspergillus niger, Chaetomium sp. and Penicilium sp.. Indian Journal of
Fundamental and Applied Life Sciences; 1 (3):125-128.

32- Mathew, K.A. & Gupta, S.K.(1998). Biological control of root rot of French bean caused by
Rhizoctonia solani. Journal of Mycology and Plant Pathology; 28:202-205.

33- Ahmed, S. & Srivastava, M.(2000). Biological control of dry rot of chickpea with plant
products and antagonistic microorganisms. Annals of Agriculture Research; 21:450-451.

34- Inbar, J.; Abramsky, M.; Cohen, D. & Chet, 1.(1994). Plant growth enhancement and disease
control by Trichoderma harzianum in vegetable seedlings grown under commercial condition.
European Journal of plant pathology; 100:337-346.

35- Dinakaran, D., & Ramakrisshnan, G.(1996). Studies on the control of tomato damping-off with.
Trichoderma viride. Plant Diseases Research; 11:148-150.

36- Kumar, A.M.; Reddy, K.N.; Sundaresha, S. & Ramachandra, Y.L.(2006). Compatibility of
Fungal Antagonists Filtrates Against Germination of Powdery Mildew Spores, Leveillula
taurica (Lev.) Arn. Plant Pathology Journal, A. Manoj.

37- Rama, B.R.M. & Krishna, M.K.V.(2000). Efficacy of Trichoderma spp. In the management of
collar rot of groundnut caused by Aspergillus niger Van Teighem. Indian Journal Plant
Protection; 28 :197-199.

38- Coskuntuna, A. & Ozer, N.(2008). Biological control of onion basal rot disease using
Trichoderma harzianum and induction of antifungal compounds in onion set following seed
treatment. Crop Protection; 27: 330-336.

39- Cotes, A.M.; Thonart, P. & Lepoivre, P.(1994). Relationship between the protective activities
of several strains of Trichoderma against damping-off agents and their ability to produce
hydrolytic enzymes activities in soil or synthetic media. International symposium on crop
protection.Universiteit-Gent; 59:931-941.

40- Elad, Y.(2000). Biological control of foliar pathogens by means of Trichoderma harzianum and
potential modes of action, Crop Prot; 19:709-714.

41- Lewis, J.A.; Barksdale, T.H. & Papavizas, G.C.(1990). Greenhouse and field studies on the
biological control of tomato fruit rot caused by Rhizoctonia solani, Crop Prot; 9:8-14.

192



2012 / (ale / (AUl dand) - ydilad) alaal) — Aralad) ¢3S daaly Aaa

4 s AadlSs (1988). 31 de arie s 5 G (Ao Dalgall falla Jlae ¢ o ) €22 (bl oy 5 —42
chaniall Ay yall ol e Anala gl A8 5 o sl G oy yall il Jiad) 8 Al plls Gl (a5 dilaaS
Baniall Ayl &l ey

43- Bankole, S.A. & Adebanjo, A.(1996). Biocontrol of brown blotch of cowpea caused by
Colletotrichum truncatum with Trichoderma viride, Crop Prot; 15:633-636.

LS 8 BL eeS 515 Alternaria solani sl (e L sl il dn) 53 (1997). e 2 caine —44

Alaig daals Aol )l AIS piiiale s ) Apdlal)

45- Yedidia, I.; Srivastva, A.K.; Kapulnik, Y. & Chet, 1.(2001). Effect of Trichoderma harzianum
on microelement and increased growth of cucumber plants. Plant and Soil; 2:235-242.

46- Sid-Ahmed, A.; Perez-Sanchez, C.; Egea, C. & Candela, M.E.(1999). Evaluation of
Trichoderma harzianum for controlling root rot caused by Phytophthora capsici in pepper
plants, Plant Pathol; 48:58-65.

Sl Adas Adalalall ol jaly &gl A gaall da gliall (1987). 0 A8 migr g (s AW cada ¢ 350 Jai cauld —47

221-213:1 222l 5 alaall ¢duilal 3 ) gall g dae) 3l

193



2012 / (ale / (AUl dand) - ydilad) alaal) — Aralad) ¢3S daaly Aaa

A. niger Lhil celeill saill & (Moncut) ¢s il auall (e ddlise 580 53 580 1(1) Jsaall

(%) Ll 4 (o) &) yeriaaall Hhad Jane (SVae) 380
88.18 10.63 1
b b
100.00 5a3 g g adc 2
a
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a

)y S 0 Jame Jsaal) Ao gl i) Ji e
e agaall aasie €00 SLAAT G B senll U Hlaall Lgi Lo T sine alind ¥ G a1 i Joad 31 c¥axdll o
Yo 5 Adlaial (5 sise
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