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Tablel. Disease severity index considering the
freshness factor in wheat

Disease severity Index
Week 10-20%=1
Average 21-40%=2
well 41-60%=3
Very well 61-80%=4
Excellent 81-100%=5
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Fig 1. Compare of wheat take-all disease severity caused by Gaeumannomyces graminis var. tritici in wheat
plants treated with endophytic bacteria; Cp: infected control, C +: healthy control, MG: endophytic bacteria
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Table 2. Statistical analysis of -1, 4-glucanase enzyme activity in wheat due to application of endophytic

bacteriaisolated from wheat.

Sour ce DF B-1, 4—glucza*r3ase
Time 3 0.000638
Bacteria 6 0.000216™
TimexBacteria 18 0.000078"
Error 56 0.000004
Coefficient of variation(CV) - 20.99%

(Significant difference at 1% level ) as sV Jleast law )3 Jls ne 7*¥
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Table 3. Analysis of -1, 4-glucanase enzyme activity in wheat due to application of endophytic bacteriaisolated from wheat

Sampling time intervals (hour)

Time
Treatment 0 24 8 168
C+ 0.0051° 0.0051° 0.0055° 0.0055°
Cp 0.0054° 0.0056° 0.0075° 0.0075°
MG26P 0.0049° 0.0053° 0.0260% 0.0168"
MG28pP 0.0052° 0.0054° 0.0291% 0.0263%
MG29P 0.0051° 0.0052° 0.0152° 0.0179°
MG34pP 0.0049° 0.0049° 0.0168° 00179
MG56P 0.0047° 0.0048° 0.0056° 0.0075°
0.04
§ 0.035
£
s 0.02
o 2 <« C+
2 E 0.025
e E 0.02 ~ MG26
§ = = MG28
S = 0.015
%" B = MG29
E 0.01 m MG34
%n 0.005 = MGS56
-

48h
Time after inoculation of Ggt
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Fig 2. activity of B-1, 4-glucanase enzyme at intervals of 0, 24, 48 and 168 hours after inoculation
Gaeumannomyces graminis var. tritici to wheat treated with endophytic bacteria. C +: healthy controls Cp:

infected control.
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Tabled. Statistical analysis Chitinase enzyme in wheat due to application of endophytic bacteriaisolated from
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Source DF Chitinase
Time 3 0.000021™"
Bacteria 6 0.00015 "
TimexBacteria 18 0.00000481"
Error 56 0.00000003
Coefficient of variation(CV) - 4.15%
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Tableb. Analysis of Chitinase enzyme activity in wheat due to application of endophytic bacteria isolated from
wheat.

Sampling time intervals (hour)

Treatment Time
0 24 48 168
C+ 0.0024™ 0.0027 0.0030™" 0.0031"
Cp 0.0028" 0.0031'K" 0.0032K" 0.0032'"

MG26P 0.0029"" 0.0047% 0.0056" 0.0116%

MG28P 0.0032" 0.0042' 0.00457 0.0050

MG29P 0.0029"™ 0.0032" 0.0033" 0.0047%

MG34P 0.0029™ 0.0038? 0.0042' 0.0052°

MG56P 00031 0.0031™" 0.0032" 0.0043"
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Figure 3. activity of Chitinase enzyme at intervals of 0, 24, 48 and 168 hours after inoculation Gaeumannomyces
graminis var. tritici to wheat treated with endophytic bacteria. C +: healthy controls Cp: infected control.
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Abstract

In this study the possibility of inducing resistance was tested using five endophytic bacterial strains against
wheat take-all disease caused by the Gaeumannomyces graminis var. tritici (Ggt) under greenhouse conditions.
The results showed that disease severity in treated plants compared to control samples decreased 56.6% and
wheat resistance against the pathogen has been substantially increased. Effect of five endophytic bacterial strains
including Pseudomonas fluorescens, Serratia marcescens, Microbacterium phyllosphaerae, Bacillus pumilus
and Streptomyces argenteolus were studied on some enzymes related to plant resistance at the 0, 24, 48 and 168
hours after inoculation with Ggt. Results showed the highest levels of the B-1, 4-glucanase and chitinase at 48
and 168 hours after inoculating of pathogen. The level of B-1, 4—-glucanase in plant samples inoculated with
Serratia marcescens showed 0.0291 U/mg protein compared to ¢* (healthy control without endophytic bacteria
and pathogen) with 0/0055 and cp (pathogen- infected control and untreated with endophytic bacteria ) with
0/0075. The level of chitinase for plant samples inoculated with Pseudomonas fluorescens and Serratia
marcescens strains were 0.0056 and 0.0045 U/mg protein compared to ¢” (healthy control without endophytic
bacteria and pathogen) with 0/0030 and cp (pathogen— infected control and untreated with endophytic bacteria)
with 0/0031, respectively.
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