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Table 1. Degree of antagonisim ( in vitro) of the biological agents against fungi associated with rice seeds.

Class of antagonism®  *4dsaall ) ghill g 3aliaal) slal) ¢ bl cila o

Treatments <Salzall

Rhizopus stolonifer  Alternaria alternata

Curvularia lunata

Salaal) Ll

Fusarium solani . . . .
Antagomstlc microorganisms

5.0a 5.0a 5.0a
20b 1.0c 1.0c¢
30b l.6¢ 13¢
5.0a 13¢ 20b
5.0a 1.6 be 23D
4.0 ab 13¢ 12¢
5.0a 1.6 bc 1.5¢
46a 1.3 bc 13¢
5.0a 1.3 bc 1.0c

5.0a Control al&l

1.6 bc Trichoderma harzianum
20b Trichoderma pseudokoningii
1.6 be Aspergillus niger
1.6 be Aspergillus candidus
1.3¢c Penicillium sp.
10c Bacillus cereus
1.3¢c Pseudomonas aeruginosa [
1.0c Pseudomonas aeruginosa Il
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* A 1-5 scale was used to determine the degree of antagonism on PDA.
Numbers in the same colomn followed by the same letters are not significantly different at 5% according to Duncan’s Multiple Range Test.
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Table 2. Effect of the culture/ filtrates of the biological agents on radial growth of pathogenic fungi.

Radial growth of pathogenic fungi %< yaall iy hill (5 jhill galll

Treatments ~<alaal)

Rhizopus Alternaria Curvularia Fusarium dalaal) sla¥) clald
stolonifer alternata lunata solani Filtrates of antagonistic microorganisms
9.0a 8.0a 9.0a 83a Control 2Ll
90a 35¢ 1.6e 32¢ Trichoderma harzianum
9.0a 56b 7.8b 5.8b Trichoderma pseudokoningii
9.0a 29cd 22¢ 5.0b Aspergillus niger
9.0a 4.2 be 63c 3.6¢ Aspergillus candidus
9.0a 4.5 bc 8.1 ab 55b Penicillium sp.
87a 23d 4.0d 5.6b Bacillus cereus
8.1la 1.5d 23e 38¢ Pseudomonas aeruginosa I
6.3Db 1.8d 50d 4.0c Pseudomonas aeruginosa Il
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Numbers in the same colomn followed by the same letters are not significantly different at 5% according to Duncan’s Multiple Range Test.
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Table 3. Effect of culture filtrates of the biological agents on the mycelial dry weight of the pathogenic fungi.

Dry weight of pathogenic fungi (&) dida paal) ) ghadll cilad) 45 g1)

Treatments <Slaleall

alaal) slaly) clald

Rhizopus Alternaria Curvularia Fusarium . e .
. . Filtrates of antagonistic microorganisms
stolonifer alternata lunata solani
042a 0.61a 042a 031a Control Ll
0.27b 0.12 ¢ 0.17b 0.08 ¢ Trichoderma harzianum
0.40a 0.18 ¢ 0.14b 0.15bs Trichoderma pseudokoningii
031D 0.28 b 0.22b 0.16 b Aspergillus niger
0.28 b 0.25b 0.04 ¢ 0.13b Aspergillus candidus
0.11¢ 0.51 ab 0.30 ab 0.16 b Penicillium sp.
0.24b 0.22b 0.18b 0.11b Bacillus cereus
0.22b 0.11c¢c 0.14b 0.11b Pseudomonas aeruginosa [
0.25b 0.48 ab 0.18b 0.13b Pseudomonas aeruginosa Il
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Numbers in the same colomn followed by the same letters are not significantly different at 5% according to Duncan’s Multiple Range Test.
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Table 4. Effect of the culture filtrates of the antagonistic microorganisms on the percentage of spore germination and on germ

tube length of the pathogenic fungi.

Rhizopus stolonifer Alternaria alternata

Curvularia lunata

Fusarium solani

Qe¥idsh e el qeWideh fleW el qeiideh gle¥iald el dsh E1ed aly) kalaal
il % il % il % il % .. . Treatments
(e Sika) Spore (SiasSie) Spore (e 8ka) Spore (e 8ka) Spore dalaall sla¥) dald
Length of germ germination  Length of ~ germination Length of germ germination Length of germ germination Filtrates of antagonistic
tube/ pm % germ tube/ pm % tube/ pm % tube/ pm % microorganisms
53.0a 30.0 ab 71.0 a 80.0a 399 a 80.0 a 14.7 ¢ 95.0a Control 2aLill
57b 20.0 bc 22.8b 70.0 a 7.1cd 23.0c¢ 8.6d 26.0 ¢ Trichoderma harzianum
712 a 20.0 be 513D 50.0 ab 17.1 be 73.0a 313 a 18.0 cd  Trichoderma pseudokoningii
0.0c 0.0d 285D 60.0 ab 342 a 56.0b 9.5cd 26.0 ¢ Aspergillus niger
0.0c 0.0d 43D 56.0 ab 8.8 cd 13.0cd 16.1 ¢ 40.0 ¢ Aspergillus candidus
24.2 ab 36.0 ab 48.4Db 76.0 ab 25.6b 66.0 ab 114c¢ 36.0c¢ Penicillium sp.
12.8b 30.0 ab 8.6b 30.0b 5.7cd 10.0 cd 13.2¢ 40.0 ¢ Bacillus cereus
1140 37.0a 1140 80.0a 0.0d 0.0d 27.5b 85.0ab  Pseudomonas aeruginosa I
29¢ 6.0 cd 199b 56.0 ab 17.1 be 6.0d 133 ¢ 71.0 ab  Pseudomonas aeruginosa Il

Y05 5 e 2ie S53 LA Cavn Lgany (g L gina ClAT Y Lo Apaal1 G a VL & il 40 sasll Cildass giall
Numbers in the same colomn followed by the same letters are not significantly different at 5% according to Duncan’s Multiple Range Test.
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Table 5. Effect of biological agents and its filtrates on the rice seed germination

(%) sl i) A
Percentage of rice seeds germination

Labu ddina 8 o
Seed not superficially disinfected

Ladaws dalaa g
Superficially disinfected seeds

Ay yladll '&Uﬁ‘ (i

slal dald Al el slal) dald S Akl £19) (3lae
SaLiaal A A aLiaal RSl LAY ataal
. Spore or . e Treatments <Sklaal)
Filtrates of . Filtrates of Spore or bacterial P ¢
S bacterial A . Baliaal) gla¥)
biological agents . biological agents suspension c e .
suspension Antagonistic microorganisms
81 be 85b 83b 80b Control 2aLill
85b 93 a 83b 82b Trichoderma harzianum
95a 90 ab 86 ab 76 b Trichoderma pseudokoningii
100 a 100 ab 100 a 100 a Aspergillus niger
70 be 80 be 90 ab 70b Aspergillus candidus
89 ab 38d 93 a 30c¢ Penicillium sp.
90 ab 86 b 80 be 91a Bacillus cereus
75¢ 82 be 60 d 73 b Pseudomonas aeruginosa [
70 ¢ 74 c 61d 70 b Pseudomonas aeruginosa 11

Y5 5 sime 2ie (K53 LA G Leany e Lsine CBIAS Y Lo p0a V) CapaVL & i 1) A sendl o sial)
Numbers in the same colomn followed by the same letters are not significantly different at 5% according to Duncan’s Multiple Range Test.
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Table 6. Effect of culture filtrates of the antagonistic microorganisms on the percentage of pathogenic fungi associated with rice
seeds.

(%) 3N 9% s A saal) yghill 23 65 dpaud

Percentage of the pathogenic fungi on rice seeds (%)

Rhizopus stolonifer Alternaria alternata Curvularia lunata Fusarium solani

BYTAY BYSTXY BT BURTY Treatments <Slalaall
Alalaa ol Alalaa Alalaa ol Alalaa Alalaa ok Adalaa Alalra ol Alalaa Saldaal) slad
Treated Untreated Treated Untreated Treated Untreated Treated Untreated Antagonistic

seeds seeds seeds seeds seeds seeds seeds seeds microorganisms
0.0c 10.0 a 22a 194 a 0.8 a 29.0a 1.7¢ 70.6 ab Trichoderma harzianum
09¢c 11.1a 2.1a 21.0 ab 0.0b 17.0 ¢ 20.9 ab 61.6 bc  Trichoderma pseudokoningii
00c 13.3a 1.1b 25.0Db 0.0b 10.6 cd 23.0a 80.0 a Aspergillus niger
0.0c 11.7a 2.8¢ 150a 0.0b 25.6 ab 20.7b 4.00d Aspergillus candidus
5.1a 159a 02b 133 a 0.1b 20.0 be 1340 56.6 ¢ Penicillium sp.
0.0c 20.0 a 0.0c 15.8a 09a 30.0a 0.00 ¢ 50.1cd Bacillus cereus
3.1b 144 a 03D 13.3a 0.4 ab 152 ¢ 26.6 a 63.0b Pseudomonas aeruginosa I
03¢ 122 a 0.5b 13.0a 0.1b 5.8d 14.0b 71.0 ab Pseudomonas aeruginosa II

Y05 & sima 2ie S50 LA o Lpany (g U gine CAlAT Y Lgadi p0a0¥1 (i a0 & i 3l 30 sandl Cildass siall
Numbers in the same colomn followed by the same letters are not significantly different at 5% according to Duncan’s Multiple Range Test.

Abstract

Sarhan, A.R.T. and M. K. A. Shibly. 2003. Biological Control of Pathogenic Fungi Associated with Rice Seeds. Arab J. Pl
Prot. 21: 102-108.

This research was carried out to evaluate the efficiency of some antagonistic microorganisms, fungi and bacteria: Trichoderma harzianum,
T. pseudokoningii, Aspergillus niger, A. candidus, Penicillium sp., Bacillus cereus, and two isolates of Pseudomonas aeruginosa(1&I1), to inhibit
the pathogenic fungi associated with rice seeds. Results showed that all antagonistic organisms inhibited the pathogenic fungi except R.
stolonifer whose growth decreased only in response to the bacterial treatment. It was found that the culture filtrates of the antagonistic
microorganisms, 7. harzianum, the two species of Aspergillus and the two isolates of P. aeruginosa reduced significantly the radial growth of
the associated fungi grown on PDA. The culture filtrates of the antagonistic organisms also reduced the mycelium dry weight of the pathogenic
fungi, and the filtrates reduced spore germination and germ tube elongation. The treatment of rice seeds with antagonistic organisms or its
filtrates did not have any negative effect on seed germination except the treatment with Penicillium sp. which reduced rice seed germenation, but
the filtrates reduced the number of fungi associated with seeds which was determined on the basis of infected seeds.
Key words: Biological control, pathogenic fungi, rice, Iraq.
Corresponding author: A.R.T. Sarhan, Department of Biology, College of Science, University of Al-Qaadissiya, Diwaniya, Iraq.

References

W

‘d:.‘-,")\ el C).aa FEAPN ce)lﬂ\ < ¢ tiuala &})Li
Aaia 97 Gl

Lzl 1991 Al £158 aalay 4k Lol 2 (Gaw 3
shdll any AR Alternaria alternata  yedll (s sl
215-206 :(1)22 Al _jall Aol )5l aslall Al Ly Sl

praai (1980 .daxa juall aeg dgaaa gdld gl L
il s Aeball sl Iy Asge el )5l bl Jilas
4882 263 3l cdomsall daala
el gl 423K 1990 L35 s A (g ugashll 2
Helminthosprium sativum 8 4w N 5 dall (e

107 Arab J. PL Prot. Vol. 21, No. 2 (2003)



14.

15.

16.

17.

18.

19.

20.

21.

22.

Freeman, S. and R.J. Rodriguez. 1993. Genetic
conversion of fungal plant pathogens to a non
pathogenic mutulist. Science (Washington DC)
250(5104): 75- 78.

Gracia, S.B. and E. Lippman. 1972. The bursting
tendancy of fungi: Presumptive evidence for delicate
balance between wall synthesis and wall lysis in apical
growth. Journal of General Microbiology, 27(3): 484-
500.

Huber, D.M. 1983. Non- fungicidal, chemical control
of soil-borne disease. Proceeding of. Annual Fertilizer
Conference of Pacific North West, Idaho-Moscow:
95-98.

Ikotum, T. and O. H. Agboola. 1992. In vitro, using
the microorganisms in inhibtion of pathogenic fungi
growth. Egyptian Journal of Microbiology, 24(3):415-
421.

Liu, S. and R. Baker. 1980. Mechanism of biological
control in soil supressive to Rhizoctonia solani.
Phytopathology, 70: 404-412.

Luz, W.C.D. 1994. Effect of microbs associated with
seeds on the control of wheat pathgenic fungi.
Fitopathology Brasileria, 19(2): 144-148.

Mckeen, C.D., C.C. Reilly and P.L. Pusey. 1986.
Production and partial characterization of antifungal
substances antagonistic to Monilinia fructicola from
Bacillus subtilis. Phytopathology, 76: 136- 139.

Nelson, P.E., T.A. Tousson and C.A. Marasa. 1982.
Fusarium  species. An Illustrated Manual for
Identification. The Pennsylvania State Univ. Pres.
211 pp.

OU, S.H. 1972. Rice disease. Commonwealth
Mycological Institute Kew Survey. England. 368 pp.

Received: October 24, 2000; Accepted: October 10, 2002

LS e dataal) Ailall Claliadll 1978 Lagea (s (AAdl
65 _pad) dasla calall L ¢ piivale da g hl  Bacillus (s
Aaia 106 .31~

Pyocyanin &l il sall 215 (1985 Ua ajla i giny
BEC S aladin) LS4l 5 P geruginosa WS (e
daaa el )l K Gitiale dagplal Al clelial)
Asdia 118 .G31all calarg

pBS (s dana (gusi ugedd ald alu o (aga
Ogdl) e dadl ) Cilial w2001 Lo 2ana uaag
a3 Alve it Giay Jladl e o

7.

10.

11.

12.

13.

44.-35:(1) 6
Agrawal, P.C., C.N. Mortensen and S.B. Mathur.
1989. Seed borne diseases and seed health testing of
rice. Plant Disease, 76(10): 1013-1017.
Bell, D.K., H.O. Wells and C.R. Markham. 1982. In
vitro antagonism of Trichoderma species against six
fungal plant pathogens. Phytopathology, 72: 379-382.
De-Guzman, F.S., J.B. Gloer, D.T. Wicklow and P.F.
Dowd. 1992. New diketopiperazine metabolites from
the sclerotia of Aspergillus ochraceus. Journal of the
Natural Products, 55(7): 931-939.
Domsch, K.H. and W. Gams. 1970. Fungi in
agriculture soils. Longman Group limited 290 pp.
Domsch, K.H., W. Gams and T.H. Anderson. 1980.
Compendium of soil fungi (Vol. 1) Academic Press
Asubsidiary of Harcourt Brace Jovanovich, Puplishers,
London. 859 pp.
Dossantos, A.F., and O.D. Dhingra. 1982.
Pathogenicity of Trichoderma spp. On Sclerotinia
sclerotiorum. Can. J. Botany, 60: 472- 475.
Egorov, N.S. 1985. Antibiotics: A scientific approach.
Mir Publishers Moscow.

2002/10/10 : 48 Lo 488) gal) &y 5 2000/10/24 :p5uY) Fa

(2003) 2 = 21 alxa Ay pl) il LBy ddaa 108



