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Abstract

The objective of the current study was to isolate and identify the fungal endophytes of rice as the effective and safe alternatives to use indtead
of chemical fungicides for controlling rice Bakanae disease caused by Fusarium fujikuroi. Fungal endophytes obtained from leaf, stem, sheath and
root samples of rice plants in paddy fields. The fungal isolates screened against aggressive strain of F. fujikuroi F257 in dual culture tests and the most
effective endophytes were selected for greenhouse experiments. Rice seedlings were treated with the fungal endophytes and F. fujikuroi F257 isolate.
Disease incidence and growth parameters were measured. The lowest Bakanae incidences were recorded using Chaetomium globosum NR-R688 and
C. globosum NR-SH321 strains as 2% (with 97.4% disease control) and by NR-L243 Penicillium sp. and Fusarium sp. NR-L645 as 6% (with 92.3%
disease control). In addition, these four 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 Bakanae disease and plant
growth promoter, but more research is needed for developing them in the future.
Keywords: Biocontrol, Fusarium, growth parameters, nursery, seedling blight
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strain and C. Control (Fusarium fujikuroi F257 alone).
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Table 1. Effect of endophytic fungi obtained from rice plants on mycelial growth of Fusarium fujikuroi, the Bakanae disease pathogen.

Treatment Mycelial growth Inhibition Treatment Mycelial growth Inhibition
(mm) (%) (mm) (%)

Control* 70.00 a - NR-S28 33.00grs 52.86 efghi
NR-L86 53.33 cde 23.81vw NR-S50 41.33 jkim 40.95 nop
NR-L143 39.33 kimno 43.81 Imnop NR-S118 20.67 x 70.48 ab
NR-L182 36.33 opqr 48.09 hijkl NR-S161 38.67 Imno 44.76 kimnop
NR-L184 43.33 hij 38.09 par NR-S207 33.00 qrs 52.86 efghi
NR-L243 27.00 tuv 61.43 cd NR-S361 53.00 cde 24.28 uvw
NR-L285 37.67 mnop 46.19 jkimn NR-S451 36.67 opq 47.62 hijkim
NR-L581 43.00 hijk 38.57 par NR-S507 29.67 st 57.62 def
NR-L631 54.33 cd 22.38 vw NR-S520 26.00 uv 62.86 cd
NR-L645 32.67rs 53.34 efgh NR-S661 40.67 jkimn 41.91 mnop
NR-L712 40.00 jklmno 42.86 Imnop NR-SH155 34.67 pqr 50.48 ghijk
NR-R193 34.33 par 50.95 fghijk NR-SH180 46.00 gh 34.29rs
NR-R302 21.00 wx 70.00 ab NR-SH252 30.00 st 57.14 defg
NR-R322 41.00 jklmn 41.43 mnop NR-SH265 42.33 hijkl 39.52 opgr
NR-R410 52.33 cde 25.24 uv NR-SH312 45.67 ghi 34.76 grs
NR-R412 51.33 de 26.66 uv NR-SH321 41.33 jkim 40.95 nop
NR-R458 55.67 ¢ 2047w NR-SH457 52.67 cde 24.76 uv
NR-R459 37.33 nop 47.62 hijklm NR-SH501 18.00 x 74.28 a
NR-R508 60.67 b 13.34 x NR-SH502 40.67 jkimn 41.91 mnop
NR-R531 24.33 vw 62.24 bc NR-SH503 50.00 ef 28.57 tu
NR-R622 33.33qrs 52.38 efghij NR-SH629 52.67 cde 24.76 uv
NR-R650 42.00 ijkl 40.00 opq NR-SH665 47.33fg 32.38 st
NR-R688 33.00 grs 52.86 efghi NR-SH778 42.33 hijkl 39.52 opgr
NR-R816 28.67 tu 50.05 cde

Solew g .JJJ\.A;)!:L;"MQBK:;'-\M)JQCﬁwﬁ;,ﬁjb@)yﬂmu\ﬁ‘xﬂa S e G o oS ol Sl D5t s o

(Fusarium fujikuroi F257)

Values followed by the same letter are not statistically significantly different (P <0.01) according to Duncan’s multiple range test. * Fungal pathogen

(Fusarium fujikuroi F257)
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Table 2. Effect of fungal endophytes on Bakanae incidence, seedling height, root length, shoot wet weight, shoot dry weight, root wet weight and root
dry weight under greenhouse conditions

Treatment Disease Seedling height ~ Root length Shoot wet weight Shoot dry Root wet Root dry
incidence (%) (cm) (cm) 9) weight (g) weight (g) weight (g)
Inoculated control 78.00 a 23.57 ab 3.09 efd 0.56 fg 0.17d 0.09 fgh 0.013 ij
Non-inoculated control 14.00 bed 24.85 ab 3.40 cde 0.65 cde 0.20c 0.11 def 0.017 hi
Triflumizole 6.00 cd 17.64c 3.91 abc 0.37i 0.05h 0.07 ghi 0.011 ij
NR-L182 8.00 bcd 27.72a 3.67 abcd 0.75b 0.10e 0.19a 0.042b
NR-L243 6.00 cd 23.85ab 2.84 ef 0.67 cd 0.07 fg 0.15 bed 0.027 f
NR-L645 6.00 cd 2797 a 3.51cd 0.75b 0.31a 0.13 bcde 0.038 bed
NR-R193 8.00 cd 26.61a 4.19 ab 0.85a 0.09 ef 0.11 efg 0.024 fgh
NR-R302 8.00 cd 2471 ab 3.32 cdef 0.66 cd 0.09 ef 0.12 bedef 0.024 fgh
NR-R531 30.00 b 23.93 ab 3.49 cde 0.46 h 0.19 cd 0.11 efg 0.017 ghi
NR-R688 2.00d 26.56 a 3.45 cde 0.65 cde 0.10 ef 0.11 efg 0.024 fgh
NR-S28 22.00 be 23.76 ab 2.73f 0.60 def 0.08 ef 0.09 fgh 0.015ij
NR-S118 12.00 bed 24.82 ab 3.54 bed 0.64 cdef 0.09 ef 0.15 bc 0.031 efd
NR-S161 14.00 bed 27.04a 3.65 abcd 0.71 bc 0.23b 0.16 b 0.041 bc
NR-S507 66.00 a 21.82b 4.17 ab 0.27 ] 0.08 efg 0.06 ih 0.008 j
NR-S520 84.00 a 16.32¢ 3.24 cdef 0.15k 0.05 gh 0.05i 0.018 ghi
NR-SH252 10.00 bed 27.10a 3.65 abcd 0.62 def 0.20c 0.14 bcde 0.058 a
NR-SH321 2.00d 24.78 ab 425a 0.59 def 0.09 ef 0.09 fgh 0.024 fg
NR-SH501 14.00 bed 2441 ab 3.39 cde 0.46 h 0.02i 0.12 cdef 0.035 cde
NR-SH502 10.00 bed 24.14 ab 3.83 abc 0.50 gh 0.07 fg 0.11 def 0.031 ef
NR-SH665 10.00 bed 26.46 a 3.84 abc 0.59 efg 0.08 ef 0.09 fgh 0.028 ef

Values followed by the same letter are not statistically significant difference (P < 0.01) according to Duncan’s multiple range test
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Table 3. Characteristics of effective fungal endophytes to control Bakanae disease of rice in greenhouse condition.

. . . - - - GPS Gen Bank Accession
0,
Strain Species Tissue Cultivar Efficacy (%) Location coordinates Numbers ((DNA-ITS)
2700 Q"
NR-L182 Microdochium bolleyi leaf local 89.74 Rudsar, Guilan E ggo f6'926" MN338379
- . Bahnamir, N: 36°40' 27"
NR-L243 Penicillium sp. leaf improved 92.30 Mazandaran E: 520 47' 19" MN453402
. local Sorkhrud, N: 36°39 '9"
NR-L645 Fusarium sp. leaf 92.30 Mazandaran E: 520 22" 44" MN453403
. 0 Q' Q"
NR-R193 Chaetomium globosum root local 89.74 Rudsar, Guilan ES%Z 1%’%6" MN338363
. local Babol, N: 36°22' 57"
NR-R302 Nigrospora oryzae root 89.74 Mazandaran E: 520 43' 17" MN338358
27014 02"
NR-R688  Chaetomium globosum  root local 97.43 Rasht, Guilan N o720 0% MN338361
. local Sorkhrud, N: 36°39' 9"
NR-S118 Neoscytalidium sp. stem 84.61 Mazandaran E: 520 22" 44" MN453404
. . . local Amol, N:36°31' 17"
NR-S161 Microdochium bolleyi stem 82.05 Mazandaran E: 520 27" 47" MN338380
. improved Bahnamir, N: 36° 40' 27"
NR-SH252 Chaetomium globosum sheath 87.18 Mazandaran E: 520 479" MN338360
) . improved Bahnamir, N: 36°38' 19"
NR-SH321  Chaetomium globosum sheath 97.43 Mazandaran E: 520 46' 45" MN338362
. local Babol, N: 36°33' 2"
NR-SH501 Nigrospora sp. sheath 82.05 Mazandaran E: 520 42" 37" MN453405
. local Babol, N: 36°33' 2"
NR-SH502 Chaetomium globosum sheath 87.18 Mazandaran E: 520 42" 37" MN338365
. . Babol, N: 36° 37" 2"
NR-SH665 Chaetomium globosum sheath improved 87.18 Mazandaran E: 520 13' 23" MN453401
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