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Fig. 1. Dual culture test between fungal endophytes
and Pyricularia oryzae in Petri dishes containing
PDA. A. Overgrowth of NR-R302 strain on
pathogen colony, B. Inhibition zone produced by
NR-SH321 strain and C. Control (P. oryzae alone)
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Table 1. Effect of fungal endophytes on mycelial growth and growth inhibition of Pyricularia oryzae in dual

culture test

Treatment Growth rate Inhibition Treatment Growth rate Inhibition

(mm) (%) (mm) (%)
Control* 50a — NR-S28 24.000 parst 52 cde
NR-L86 44.667 cd 10.66 m NR-S50 29.667 hijklm 40.66 efgh
NR-L143 28.667 hijklmn 42.66 defgh NR-S118 11.333u 77.33a
NR-L182 30.000 ghijkl 40 efgh NR-S161 29.000 hijklm 42 defgh
NR-L184 27.333 jkimnop 45.53 cdefg NR-S207 24.000 parst 52 cde
NR-L243 32.000 ghi 36 fghijk NR-S361 46.333 abc 7.33m
NR-L285 24.333 opgrs 51.33 cde NR-$451 26.667 kimnop 46.66 cdefg
NR-L581 28.333ijklmno 43.33 defgh NR-S507 20.333t 59.33 bc
NR-L631 45.667 bc 8.66 m NR-S520 13.333 u 73.33ab
NR-L645 27.000 kimnop 46 cdefg NR-S661 31.667 ghi 36.66 fghijk
NR-L712 26.000 mnopgr 48 cdef NR-SH155 30.667 ghijk 38.66 efgh
NR-R193 22.333 grst 55.33cd NR-SH180 22.000 rst 56 cd
NR-R302 20.667 st 58.66 bc NR-SH252 26.000 mnopgr 48 cdef
NR-R322 34.000 efg 32 hijk NR-SH265 36.000 ef 28ijk
NR-R410 36.333 €f 27.33jk NR-SH312 36.333 &f 27.33jk
NR-R412 37.000e 26 k NR-SH321 30.333 ghijkl 39.33 efgh
NR-R458 49.333 ab 1.33n NR-SH457 41.667d 16.66 |
NR-R459 24.667 nopgrs 50.66 cde NR-SH501 10.000 u 80a
NR-R508 50.000 a On NR-SH502 32.667 fgh 34.66 ghijk
NR-R531 13.333u 73.33ab NR-SH503 46.000 bc 8m
NR-R622 26.667 kimnop 46.66 cdefg NR-SH629 31.667 ghi 36.66 fghijk
NR-R650 32.333 fghi 35.33 fghijk NR-SH665 29.667 hijklm 40.66 efgh
NR-R688 26.333 Imnopq 47.33 cdefg NR-SH778 31.333 ghij 37.33 fghij
NR-R816 20.667 st 58.66 bc

I 1 e Bl 3 S e 53 (SUI ge5T bl gy lils S 2 O G oS e SOle O g 2 3
(Pyricularia oryzae P274) £ L. zob*

Vaues followed by the same | etter are not statistically different (P < 0.01) according to Duncan’s multiple range
test. * Fungal pathogen (Pyricularia oryzae P274)
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Fig. 2. The difference in height of seedling and root
size. A. Inoculated with strain NR-L182. B.
Control.
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Table 2. Effect of fungal endophytes on rice blast severity, seedling height, root length, shoot wet weight, shoot
dry weight, root wet weight and root dry weight under greenhouse conditions

Treatment Disease Seedling Root Shoot wet  Shoot dry Root wet Root dry
severity height length weight weight weight weight
*) (cm) (cm) ) ) ) )
NR-L182 0.06 bc 44930 a 8.632 ab 2.260 a 0.500 a 1.034ab 0.168ab
NR-L243 0.16bc  40.866abc  7.166ab 1442e 0.340 cd 0.656d  0.122c
NR-L645 0.06bc  39.164bcd  7.498ab  1.160fg 0.236 e 0508e  0.080d
NR-R193 0.08bc  40.798 abc 9.032a 1.840c 0.460ab  0934bc 0.180a
NR-R302 0.08bc  38.732bcd  7.196ab 1.180f 0.238e 0512e  0.088d
NR-R688 0.24b 40.164 bc 8.43 ab 1.720d 0.368bcd  0.870c  0.168ab
NR-SH321 0.08 bc 41.198 ab 7.564 ab 1.700d 0.270 ed 0.670d  0.076de
NR-SH502 0.18bc  41.130abc 8396 ab 1.984b 0.438abc  1.140a 0.154b
Inoculated control 0.72a 36.398 cd 6.830b 1.050 gh 0.200e 0.414e 0.072de
Non-inoculated control Oc 36.662 bed 7.030ab  1.044¢gh 0.220 e 0.502e 0.074de
Nativo Oc 35.464d 6.766 b 1.020h 0.192e 0500e  0.058e

RN PP T Wt e 53 SSG13 0 ga3T el eiyls 5 2t O S5 a8 ols ke O g a s
(el o3 ol S5 5 5 1S5 ) bl oo slod 2 3 b sl (ke ((s)ley Sk 43 b gy sltel *
Vaues followed by the same | etter are not statistically significant different (P < 0.01) according to Duncan’s
multiple range test.

*The numbers related to disease severity, are the average of disease spotsin each treatment (5 replications, each
including 10 seedlings).
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Table 3. Charactristics of effective fungal endophytes in controlling rice blast disease under greenhouse

conditions

Strain Species Tissue Cultivar Efficacy Locati GPS Accession
(%) on coor dinates No.

NR- Microdochium  Leaf Locd 91.67 Rudsar N:37°8 9" MN338379

L182 bolleyi E: 50° 16' 26"

NR- Penicilliumsp.  Leaf Improved 77.78 Bahna  N:36°40 27" MN453402

L243 mir E: 520 47' 19"

NR- Fusarium sp. L eaf Local 91.67 Sorkhr  N:36°39'9" MN453403

L645 ud E: 520 22' 44"

NR- Chaetomium Root Local 88.89 Rudsar N:37°8'9" MN338363

R193 globosum E:50° 16' 26"

NR- Nigrospora Root Local 88.89 Babol N:36°22' 57"  MN338358

R302 oryzae E: 52043 17"

NR- Chaetomium Root Loca 66.67 Rasht N: 37°16'93" MN338361

R688 globosum E: 49°45' 14"

NR- Chaetomium Sheath  Improved 88.89 Bahna  N:36°38 19" MN338362

SH321 globosum mir E: 52° 46' 45"

NR- Chaetomium Sheath  Local 75.00 Babol N: 36° 33 2" MN338365

SH502 globosum E: 52° 42' 37"
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Abstract

Rice blast caused by Pyricularia oryzae is the most important disease of rice worldwide. Although application of
chemical pesticides can control the disease, but they cause harmful effects on environment and human health.
The objective of the current study was to isolate and identify the fungal endophytes of rice as the effective and
safe alternatives to chemical fungicides for controlling rice blast disease. Fungal endophytes obtained from leaf,
stem, sheath and root samples of rice plants in paddy fields of Mazandaran and Guilan provinces. The
antagonistic activities of the fungal endophytes was evaluated in dual culture test in vitro and the most effective
strains were selected accordingly for greenhouse experiments. Rice seedlings were treated with the fungal
endophytes and P. oryzae P274 isolate. Disease severity and growth parameters were measured. The lowest blast
severity were recorded for Fusarium sp. NR-L 645 strain and Microdochium bolleyi NR-L182 strain as 91.67%
disease control. In addition, these two fungal endophytes significantly promoted the growth parameters of rice
seedlings compared to the control. According to the results of this study, fungal endophytes of rice could be
applied as the potential biocontrol agents of rice blast disease and plant growth promoters, but more research is
needed for developing them in the future.
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