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Table 1. The mean comparison of mycelium growth inhibition of Pyricularia oryzae in dual culture, culture
filtrate and volatile metabolites tests

Fungal isolates Growth inhibition (%) * SE
(dual culture)

Growth inhibition (%) * Growth inhibition (%) *
SE (culture filtrate) SE (volatile metabolites)

U. alternariae 37.31+047c 40.00 + 0.56 bc 40.13+0.54 cd
U. cf. alternariae 34.64 +0.47 cd 37.47+052¢c 40.48 +0.52 cd
U. cf. consortiale 43.16 £0.52b 4476 £0.55b 4754+0.34b
Ulocladium sp. 4250+£0.55hb 4475+£0.52b 47.02+0.54b
C. pallescens 37.60+057¢c 41.02+052b 4358+ 0.54¢
Preussia sp. 38.33+045¢c 40.25 +0.52 bc 4350+0.54¢
T. harzianum 51.25+0.58 a 53.75+0.56 a 56.25+0.54 a
Epicoccum sp. 40.16 £ 0.57b 43.29+£0.52b 46.01 £ 0.55 bc
T. virens 47.50 £ 0.47 ab 50.02+051a 52.25+0.54 a
T. viride 45.00+0.55h 47.60 £ 0.47 ab 50.27 +0.74 a
A. citri 43.42+055b 4596+0.45b 48.31+0.44 b

Josd )3 sde ,8) L,l LSD 05e3T 55 70 Jlex] cb 23 S5 sma O] (S mhe 3 S Sl b sl yles

(ol 1SS Kl

Treatments having at least one similar letter do not show a significant difference in the LSD test at P<0.05, (data

are the means of three replications).
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Table 2. Mean comparison of percentage of reduction in disease severity of Pyricularia oryzae under greenhouse

conditions

Fungal isolates

Reduction of disease
SEzxrating (%)

U. alternariae

U. cf. alternariae
U. cf. consortiale
Ulocladium sp.
C. pallescens
Preussia sp.

T. harzianum
Epicoccum sp.

T. virens

T. viride

A. citri

7.96 % 0.44 de
3.41%0.42 g—
9.19+0.52d
3.60+ 0.53 ef
557+0.51e
3.64+ 0.52¢ef
27.36+ 0.45
449+ 045e
20.75+0.45b
17.92 % 0.56 be
15.60 % 0.56 bc

Jod 3 sde ;) Wl LSD el s 70 Jlaz> cb 23 Sl sme Vs (S i U3 eSS Sl b sl yles

(ol 1SS Kl

Treatments having at least one similar letter do not show a significant difference in the LSD test at P<0.05, (data
are the means of three replications).

&‘J}u}l)})\oJLa.“._w‘L;c,j_ajéCA_M_‘J;EJTLSLAG)UJJJJ\SJ:}'UM44&3%:)}»&@‘;@%@—? d)b

)‘J‘_g:&n ;}w\
Table 3. Comparison of means of the studied traits affected by antagonistic fungi by least significant difference
(LSD)

Fungal isolates Height (cm) £+ Height (cm) £ Fresh weight Fresh weight Dry weight (g) Dry weight (g)

SE (only SE (g) + SE (only (99£SE + SE (only +SE

antagonist) antagonist) antagonist)

U. alternariae 52.33+1.244a 51.32+1.24a 11.22+052a 11.13+0.52a 222+0.30a 2.01+£0.30a
U. cf. . 50.12+0.55a 39.24+120c 10.22+0.50a 7.11+0.52¢ 1.98+0.40a 0.99 +0.30¢c
alternariae
U. cf . 52.35 +0.55a 53.23+0.67a 11.22+0.52a 11.25+0.39a 2.12+0.30a 2.03+042a
consortiale
Ulocladium sp. 51.45+0.56 a 4451+125b 11.22+050a 9.01+0.52ab 2.10+£0.35a 1.26+£0.31b
C. pallescens 50.48+ 1.55a 4957+125b 1122+052a 10.29+0.52b 222+1.30a 1.92+0.52b
Preussia sp. 5245+ 0.45a 4541+125b 11.321+0.48a 9.31+0.42ab 222+0.30a 1.42+£0.52b
T. harzianum 5245+0.35a 55.67+1.20a 11.32+0.52a 11.75+0.52a 2.32+0.22a 2.05+0.32a
Epicoccum sp. 50.45+0.50 a 4728+ 1.10b 1122+152a 9.51+0.51ab 2.25+0.30a 1.63+£0.42b
T. virens 51.48+0.35a 5436+1.25a 11.30+1.22a 11.23+0.50a 2.30+£0.30a 2.02+042a
T. viride 5145+054a 53.54+055a 11.27+052a 11.08 +0.51a 2.25+045a 201+£0.32a
A. citri 50.35+0.55a 52.99+125a 11.22+0.52a 11.02+0.52a 2.22+0.30a 1.99+0.22b
Inoculated
control (with P. - 3999xl2c _ 708%052c ~ 099#032¢c
oryzae)
Distilled water - 50550.79a ~  11.25%050a - 225%0.32a
(control)
LSD 5% 9.27 4.77 2.23

(El J1SS o o SiLee

Treatments having at least one similar letter do not show a significant difference in the LSD test at P<0.05, (data
are the means of three replications).
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Abstract

The rice blast disease caused by Pyricularia oryzae is one of the most important fungal diseases in Iran and
worldwide. From 150 samples of healthy and infected rice seedlings, leaves and spikes collected from paddy
fields of Guilan province, 68 fungal isolates were obtained. Eleven isolates identified based on morphological
and molecular methods that were not able to cause disease on rice in pathogenicity test including Ulocladium
alternariae, Ulocladium cf. alternariae, Ulocladium cf. consortiale, Ulocladium sp., Curvularia pallescens,
Preussia sp., Trichoderma harzianum, Trichoderma virens, Trichoderma viride, Alternaria citri and Epicoccum
sp. were selected for rice blast disease biocontrol studies. In the laboratory, we used dual culture, culture filtrate,
slide culture and volatile metabolites methods and based on results, T. harzianum, T. virens, T. viride, A. citri
and U. cf. consortiale isolates had highest percentage of mycelial growth inhibition of P. oryzae. These fungal
isolates were inoculated in a four—leaf stage on rice plant of Hashemi cultivar under greenhouse conditions. All
inoculated fungi except U. cf. alternariae, reduced leaf blast disease rating, among them T. harzianum with
27.36% reduction in disease rating was the most effective antagonist in greenhouse studies followed by T. virens,
T. viride and A. citri. Comparison of data average in least significant difference (LSD) method showed that there
was significant difference between biocontrol fungi (T. harzianum, U. cf. alternariae and Preussia sp.) in terms
of efficiency in rice blast control. Also, there was a statistically significant difference between the fungi in terms
of effect on height, fresh weight and dry weight of rice plants in the greenhouse and among these fungi, T.
harzianum showed the highest efficiency in improving these traits. The results of the present study showed that
there are different fungi in microflora of rice plants which are considered as potential biological control of rice
blast disease.
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