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Abstract

Wheat root and crown rot is one of the most important diseases caused by Fusarium fungi. The aim of this study was to
seed biopriming with Bacillus Velezensis UTB96 isolate in order to control the fungal pathogen of root and crown rot and
improve the growth indices of wheat, in vitro and in greenhouse in 2019. The effect of bacteria inhibition on fungal
pathogen growth in vitro in cross-culture test, volatile metabolites and filtered extract of bacterial liquid culture were 60,
50 and 30%, respectively. Bacterial isolate was able to produce biocontrol enzymes, metabolites and growth-promoting
hormones such as auxin, siderophore and ACC deaminase. In vitro, disinfection of wheat seeds before priming had the
effect of increasing the efficiency of the biopriming technique with bacteria, because in wheat seeds it is not disinfected,
the Bacteria had no role in controlling the pathogen Biosmopriming, osmopriming and halopriming solution, respectively,
have a great effect on the control of pathogen and increase the growth indices of wheat (germination, length and dry weight
of root and stem organs), in greenhouse conditions. Although the solution of talc powder and gum in the germinated seeds
reduced root and crown rot, but reduced the germination of wheat seeds in this treatment. The combination of talc powder
+ xanthan gum with bacteria improved the mentioned traits.
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Table 2- Analysis of variance for the effect of pathogen on germination and
root and crown rot of wheat cultivars
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" and **: Non- Significant and significant differences at 1% level of probability, respectively.

P o1 45b 5 4ty (Shw s Solew 5 S50 2 8 sl 258 5 S0l A lie ¥ U
Table 3- Compared the effect of pathogenic fungus on germination and root and crown rot of wheat cultivars
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* Mean in each column with the same letter is not significantly different at P<0.01.
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Figure 1- Percentage reduction of seed germination of wheat cultivars in the presence of
pathogenic fungus compared to control treatment
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Figure 2- Pathogenicity of the fungus in wheat cultivars: diseased (A and B) healthy (C and D) plant

Gl 5T 55 ol S8 asms )3 cptman (Y JST2) B. velezensis UTB96 (S ySb 4 o> oblgi -V

55 4Jg ACC deaminase 5 jlué ;S Glsy & e S Cudsilio 9 @ 3T (OgessR Al
- . W

ﬁjﬂAtjjjadjfkdu‘jédkjﬂ.(\c‘_}g_&) o

Lo a4 sl S @ lds> aS sl Ol_is mles
AT W g4 536 (6 S S sl Olis ACC deaminase SN e &

Loe 3305575 S5 BT CAS Lasmn 55 ) b5

35 73 5 oS et FINY Oljass e S10 50552 5 NFB

BE] |);)Lo.ﬁ 44_3) Lshe-\ﬁj‘:jli}hi..:jﬁtﬁ u\.:jj.';

v



VFor Ol 3 /F o yleis /Y .Ll:-/obl\)x‘_;)}u}(}\;@_fu

0P80k M 5 b Al 5 n s STL (T 5 g Ll 2
3 ees S SIS Iy oes 53 54 g0 T S| oli
3o 53 5Ll 53 503 8 ol 8 sl o s
S Ol oy o Ll 5o 5ok A5 pl ol i
o) S b Sl s 5 ST e A S s
L .(Ahmadzadeh, 2014) 53 5 ¢ len J 5 Ee
Lot s Solan U8 50 S0 LUls 4 4 g
a0 g 58 5 b 5T o plio 15 5 A8 tyleT

U’i‘ )ﬁ)\f Séjb S99 db..::-‘ O’i“"\_&) éfj».a

5 Rl L 5o Ll e a0 b 53 ST
REINE N

..Cg Bacillus velezensis UTB96 s SL L 54 s

B s 05057 538 28 A LT Ll 2
a8 AL il Sl e Ol sl S plis
okiasOlas jal ol &S (S Wiy Cdl g5 T3 S ey
Bl E e 5 b S gle s e ST
Sl 3 oS LUlS Rl e ks o 5 b
231508 s e 5 iy 35040 5 0ks g1 31 ge 5 OT
SV [ JP. S P PP K CRVCO. PR VY PEEp
Ul 48 ol ST O gay g0 033 8wy iy il
a( Bacillus subtilis) s ;S\ 35 Oseysn cpl LI g
G s (Araujo et al., 2005) Cwl sdwy LI
B. velezensis UTB96 &l &S di jaduis 5o ol

ol en s Pt 5 aaST 000 5w 506

D 50 &l s B) L gsdkom « (A) ST A 5 03 6 STL Uy Y IS5
Figure 3- Bacterial ability to produce auxin (A), siderophore (B) and nitrogen fixation (C and D)
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Figure 4- Ability of bacteria in produce protease (A), chitinase (B), phytase (C) and ACC deaminase (D) anzyme
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Table 5- The effect of different concentrations of filtered extracts of bacterial culture on the growth of root
and crown rot fungus of wheat in vitro
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Table 5- The effect of bacteria, Metabolite and different concentration of bacteria extract in control of the
growth of wheat crown and root rot pathogenic fungi in laboratory conditions
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Figure 6- The effect of biopriming solutions on preventing pathogen growth and the effect of pathogen on
seed rot (A), the effect of bio-esmo-perime on control of pathogenic fungi in infected (B) and uninfected

seeds (C), the effect of bio-halo-perime on control of pathogenic fungi in uninfected seeds (B), the effect of
Talc powder and Xanthan gum on seed germination of wheat
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Table 6- Analysis of variance for the effect of biopriming solutions on
seeds germination of wheat in laboratory conditions
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" and **: Non- Significant and significant differences at 1% level of probability, respectively.
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Table 7- Mean comparison of the effect of Biopriming solutions on seeds germination of wheat in laboratory

conditions
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* Mean in each column with the same letter is not significantly different at P<0.01.
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Table 8- Analysis of variance for the effect of priming solutions on bio control of disease and traits of wheat
in presence of fungus pathogen in greenhouse condition
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" and **: Non- Significant and significant differences at 1% level of probability, respectively.
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Table 9- Mean comparison of the effect of priming solutions on bio control of disease and traits of wheat in
presence of fungus pathogen in greenhouse condition
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Figure 7- The effect of bio hallopriming and bio osmopriming on root growth and bio control of fungus
causal agent of root and crown rot of wheat in greenhouse condition
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