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Extended Abstract

1. Introduction: Microgreens are immature vegetables with green leaves that can be harvested and consumed
shortly after the appearance of the first true leaves. Basically, the part that appears above the root is used as a fresh
vegetable for salads. They are more nutritious than their adult plants. In this study, basil (Ocimum basilicum) seeds
were used to produce microgreens. Pythium spp. such as Pythium ultimum is one of the diseases that limits the
cultivation of many microgreens.

2. Materials and Methods: Ten endophytic bacteria were isolated from the roots of some adult plants of the
Lamiaceae family (including basil, Phlomis aucheri and rosemary). Basil seeds were disinfected with 1% sodium
hypochlorite for two minutes and then washed five times with distilled water and dried at room temperature. For
each treatment, 20 seeds with three replications were placed in two layers of sterile filter paper inside petri dishes
and transferred to an incubator with a temperature of 21 ° C and a humidity of 65 to 70%. In the initial pretest to
select the best bacteria in terms of growth stimulus characteristics, three traits of germinated seeds percentage,
seedling height and wet weight at a common bacterial concentration (5x107 cfu/ml) were evaluated. Antifungal
activity against P. ultimum was performed in mix of PDA and NA medium. Bacterium was detected using 16S
rRNA region primers: 27F and 1492r. Several growth factors and biochemical changes including total phenol,
peroxidase and catalase were investigated.

3. Results and Discussion: None of the bacteria showed a direct antifungal effect against P. ultimum in the
laboratory. Among the bacteria, isolate GF1 showed more effects of growth stimulation than other bacteria. All
growth traits showed a significant increase in the level of 5% probability in both bacterial isolate GF1
concentrations compared to the control, so that the least observed changes in the increase of each growth factor
was above 50%. The highest increase in both concentrations was related to seed length vigor and germination
vigor. In some cases, a significant difference was observed between the two concentrations of GF1 isolate. None
of the bacteria showed a direct antifungal effect against P. ultimum in the laboratory. Sequencing of 16S region of
ribosomal genes showed that the bacterium is Rhizobium sp. This bacterium (in two concentrations of 5x107 and
5x10%) had a significant effect of improving the weight loss of microgreens, the disease severity and disease
incidence caused by P. ultimum in comparison with the control. Biochemical analysis showed that total phenol,
catalase and peroxidase were significantly increased in microgreens inoculated with this bacterium. The results
related to changes in total phenol, catalase and peroxidase after 14 days and at the same time with microgreen
harvest showed that the bacteria in both concentrations were able to increase the amount of total phenol and defense
enzymes in the microgreens. The concentrations used by the bacteria showed a significant difference in all cases,
but the low concentration was also able to increase the amount of total phenol and enzymes compared to the
control. Changes in total phenol, catalase and peroxidase in almost all cases from highest to lowest included the
following treatments: high concentration of bacteria and fungus, low concentration of bacteria and fungus, high
concentration of bacteria, low concentration of bacteria, fungus alone and the control which did not contain any
microbial treatment. However, in the case of catalase, the changes resulting from inoculation of the pathogenic
fungus alone and the changes resulting from the use of bacteria at lower concentrations were almost equal and did
not show a significant difference.

4. Conclusion: In this study, unlike many similar studies that aim at biological control. The initial screening of
bacteria with useful potential in agriculture was not based on antifungal properties. Rather, the primary goal was
to increase germination and microgreen growth factors. Since the goal of biological control is ultimately to increase
efficiency of crop yield by disease control, it makes sense to prioritize growth-promoting characteristics that
directly affect the efficiency. This study showed that the endophytic bacterium, Rhizobium sp. GF1, without direct
antifungal effect using inducing resistance mechanism and increasing the plant's defense compounds is able to
significantly control the disease. In this study, bacterium was obtained that have a dual useful ability in the fields

of plant protection and vegetable growing.
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Figure 1- Growth stimulation pretests in bacterial isolates: germinated seeds percentage (A), seedling
height (B) and wet weight (C)
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Table 1- Mean percentage increase of different growth factors related to seed germination, after
inoculation of basil seeds with two bacterial concentrations compared to control
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The different letters in each row show a significant difference at the level of five percent between the two concentrations of
bacteria in the considered factor.
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Table 2- Comparison of the average effects of endophytic bacteria on vegetative traits and Pythium disease
status in basil microgreens
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: Negative sign indicates the percentage of reduction and lowercase letters: indicates significant difference at the five percent

level between different states in each column.

5 BB U5 s Ol Sl g baes]
CpreS A o i 5l 0)lge pled o L—’)"-’ oSy
L YL chale oS 5 lasles Jolt o5y
Vb cdale oz B g 6550 op8b clale oS 5z B g
2all 5 L 7B lesd w628k (il il (o 1St
SYBB 3 50 50 iz 50 091 (29,500 slasd g95 0 230
Sl 9 S S lew @) il 1 Jol> Sl

oLS gL b b po (Su5glgn jud Ol i
oSy o YU (S Jgd &l pess b ad o gl
oL g 579,800 cetlo o b (ylojon 9 59, VY oy
Oliee Sialdl a4 Jold ccdale g0 o 10 (6,551 as olo
sl 0091 iy 9,800 )3 (S0 slam il U5 J5ib
o2 boolge pled o oS 4, )15 4 slacdale
30 e ol cdale Jg aisls lid o s S
5 05 s olime il o o8 sl | anlis



Ya

1) um) 9 ).o.ab g o)lm:’: Y 0,99 4 Jl.w ‘Ub‘s}:uw re,].: sn.l.c Ml}.laaégo

ool plai ) gad; @iz Jolpe jo 5 g5iie ol
@by e g9y Sllllae ul odes vz jo sl
S50 50 FeS 5 adS Djee gllS K
o2l b el o0 plonil el Sl Loy $s Sene
Sa (2 53 (LS o) adyl) azalS Jolie 052
!

RVEPRY

Gl SL dsad glp aildy Glidss
s Achromobacter xylosoxidans
Ay Ol eyl ,S5L8T 5l saislas Bacillus pumilus
) (Wl cglie b Lo o) ol Sl 0
Az g)ler Ol ee 5 Gl o ST slaazal s o

Forchetti) wols Lzals oL pl )0, =, 5,k

(etal., 2010
GJNA
7 7 (o} a b
_t - 6 A f e d -
< —
\\,,‘ % 54 =
v« = 4
K g 4
“’L ‘g 3 -
25 27
Do) j=2] 1 i
2% £
0
> N & N &
&° \Q@ N ° (;< <(.°
(}oe Q§ L (§<\’ Ao&x kS
S N4
&

Bacterial isolates s z:SU slaalas>

9 05 oo 58 (oou BT g

Ol 9 iiw Jle

505 plp Loy a8 il 5 6250 0 )5 Jol>
(Y US) olas lis (gl e B
S slen pals )-*-’l’ b Oddsl sl Beios 5o
b g 8,5 18 s n 050 Ol Gloin S 5,5
Foe Jolos plo oS Cuns (Some e cnl el s 8
95 2 Dl 5 0gz s b 2l s S g o
s (215, BB Jgone slo g, L aS o5 polie jo
Wlowglas s Plas Jg conl il oo8 g
ol JrsSom 5o 3o slo)esl 5l (S oy )
Slidod s ge olas olon, 2,5 5,50 5o Soler
Olpss obnl 5 W Caglie obwl il

2 Codenil Glag SL hwy wbae (Soieleed

SS9

Bo
£ 2 7 a
2 1.8 A b - b
2 16 _ C
5 14 A
o 12 A c c
E 14 4
& 084 -
E 06 1
2 03
> <& N & N &
(966 \(;Q\ ¥ 5 (3‘\/0 @Xé( xO.Q
< N &
NS
T

Ce
D - 6 -
‘D a
1—%5 - b
N S 5 1 d —
Y e
qoo f -
o 4 4 _ =
2 €
12 2]
\\,)‘g 2_
T 9
RE 1
3 8
b5 o
> N & N &
N -\\\,@ & N & <<.°
s Qg\ S < V\'\\o@x -&‘\XO
<&

Bacterial isolates s zSU slaalas>

(@) 3l 9 (@) YBE (A J5 Jd 1 ol g2 3o Ol i - S
GF11=g iSL oY cdalé § GFLOL = ¢ S opily cdalé
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Low bacterial concentration= GF1.01 and high bacterial concentration= GF1.1
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