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ABSTRACT

Bakanae disease of rice is one of the most important rice diseases all over the worlds. Elongation is one of the conspicuous
symptoms of Bakanae disease that is caused by gibberellins-producing isolates of the pathogen. The present investigation
was done to reconsider the species of Bakanae, the ratio of pathogen’s species, virulence, gibberellin production and the
relationship between virulence and the rate of gibberellin production in 23 isolates by gathering 50 samples of infected
plants from rice fields. In order to identify the disease severity, inoculation of the plant stem was done by injection of spore
suspension at the seedling stage in the Gohar variety. Results led us to identify two species of pathogen Fusarium fujikuroi
and Fusarium verticillioides, and each one of them had a population of 88.4 and 11.6%, respectively. Results of the
pathogenicity test showed that inoculation of the seedling causes infection in all the plant. Furthermore, the disease severity
caused by the tested isolates were different in all the host plants. Results from tests of gibberellin determination using
spectrophotometry and HPLC methods revealed that all the isolates were able to produce the hormone but the amount of it
differed among isolates. No significant correlation was observed between the amount of gibberellin and percentage of stem
elongation (disease severity). Perhaps, it may be due to early effects of virulence ability of the pathogen in comparison with
late effects of gibberellin in the host plant. This leads to a lack of relationship between gibberellin levels and the disease
severity of the pathogen.
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Table 1. Characteristics of the purified isolates of F. fujikuroi

Isolate name Cultivar Location Date Stage/Segment of plant
Gl native Lif Shagerd 91/2/13 leaf/nursery
G2 native Sheikh mahale 91/2/13 leaf/nursery
G5 Hashemi Nokhale 91/3/2 leaf/nursery
G6 Khazar Chamesghal 91/3/2 leaf/nursery
G10 Hashemi Golsarek 91/3/3 leaf/nursery
G18 Gohar Field of rice research institute 91/4/26 crown/field
G19 Khazar Ghazedeh 91/5/3 crown/stem/leaf
G20 Khazar Laksar 91/5/3 crown/stem/leaf
G24 Khazar Some sara 91/5/3 crown/stem/leaf
G26 Khazar Roudpish 91/5/9 crown/stem/leaf
G29 Khazar Hoda shahr 91/5/9 crown/stem/leaf
G31 Khazar Shah abasi 6 91/5/14 crown/stem/leaf
G32 Khazar Shah abasi 5 91/5/14 crown/stem/leaf
G34 Khazar Shah abasi 3 91/5/14 crown/stem/leaf
G35 Khazar Shah abasi 2 91/5/14 crown/stem/leaf
G37 Khazar Shah abasi 1 91/5/14 crown/stem/leaf
G46 Khazar Torbe bar 6 91/5/21 crown/leaf/field
G47 Khazar Abkenar 4 91/5/21 crown/leaf/field
G49 Khazar Torbe bar 2 91/5/21 crown/leaf/field

Fu=22 Khazar Asalem 78/5/13 crown/stem
Fu=23 Khazar Asalem 7817117 crown/stem
G189 Khazar Abkenar 83/5/29 tillering
G261 Khazar Shahrestan 83/5/20 Tillering
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Figure 1. Means of elongation of the stem in comparison of four evaluation stages of plant length. S;: the first stage
of evaluation, S,: the second stage of evaluation, Ss: the third stage of evaluation, S,: Fourth stage of evaluation.
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Table 2. Comparison between the average increase in rice stem growth (%) of treatments in four evaluation stages
and amount of gibberellins hormone produced by each isolate (ppm)

Isolates First stage Second stage Third stage Fourth stage Gibberellin (ppm
g g g g pp
Gl 27.32° 7.93% 8.75° 8.30 PCder 499.96
G2 36.98° 11.830 22.13° 17.99%¢ 73.02
G5 43.06° 14,110 9.15° 12,72 bece 785.98
G6 21.68° 9.20 1.1262 0.92°¢f 646.70
G10 26.47° 31.81® 16.82° 13,32 bedef 1249.87
G18 26.82° 11,05 bede 2.36° 4,37 bedef 593.55
G19 19.48° 3.09¢ 0.93? 8.04 % 201.71
G20 27.33° 23,733 19.752 6.27 bedef 776.21
G24 23.82° 9,78 bede 5.05° 3.80 bedef 666.75
G26 30.37° 11.50 P 4.80° 4,56 "ot 767.55
G29 22.05°% 16.86"% 14,91 39.19° 593.35
G31 24.10° 17.85 4.45° 4,07 becef 1042.68
G32 27.07° 3.67° 7.642 0.61f 753.38
G34 32.97% 19,79 cde 14.832 1.84 % 688.20
G35 26.38° 17.510ce 12.60?2 9.33 bedef 940.11
G37 34.99° 23.25% 26.27° 14.06% 869.19
G46 23.54° 6.19 % 9.01° 0.71f 877.44
G47 25.63° 26.44 % 6.98° 8.36 odef 1034.21
G 49 22.27° 5.31% 1.332 17.15® 462.70
Fu22 27.40° 17.543%cde 10.152 5,24 bedef 844.27
Fu23 26.69° 16.18 5.072 2.80 «ef 175.77
G189 18.40° 44,447 8.82° 1.33¢ 109.16
G261 31.55% 15,27 bede 6.42° 1.73°%f 52.40
Cil 17.22° 4.79° 19.472 1.62%
concenfrafion (ppm)
130600
1200.00 A
1000.00 —
306.00 A
206 0% \ // / v \\
eI PIFFPFIFTISFIES i’{@(;g:\

isolates of F. fiyjikarod
F. fujikuroi z,18 slalas o jo 31 S gileg S ol 5l ooliiwl b opd jo 50,92 (e (o5 puess gl .V S
PPM ez 2

Figure 2. Results of quantitative determination of gibberellin hormone produced by using each isolates of F. fujikuroi
(ppm) HPLC method
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