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Extended Abstract

1. Introduction: Savory plant (Satureja hortensis L.) belongs to mints family (Lamiaceae). Environmental
and abiotic stresses affect the agricultural plants growth and yield in many regions of the world. Salinity
is one of the most limiting factors for growth and production of crops in arid and semiarid regions. Soil
salinity is a dominant issue for the sustainability of agricultural production. Reduction of vegetative
growth, dry weight and cells mass are some of most common adverse effects of salinity. Salinity increases
energy consumption to remove excess sodium ions accumulated in the root cells leading to significant
reduction in plant growth rate. Nowadays, effective microorganisms (EM) is one of the biological
fertilizers which has attracted a lot of attention as a useful tool to increase plant productivity and stress
tolerance rate. The micro-organisms existed in EM improve the health and yield performance of
agricultural plants by increasing photosynthesis rate, producing biologically active compounds such as
hormones and enzymes, controlling soil diseases and accelerating the decomposition of organic matter in
the soil. Therefore, the use of EM bio-fertilizer under conditions of environmental limiting factors such
as salinity could be highly important to develop horticultural plant cultivation in regions with saline soli
or saline water resources. The purpose of the current study was to investigate the morphological and bio-
chemical responses of the savory plant to salt stress, and using EM bio-fertilizer to reduce the adverse
effects of salt stress.

2. Materials and Methods: In order to investigate the effect of EM bio-fertilizer on the morphological and
bio-chemical characteristics of the savory plant under salinity conditions, a factorial experiment was
conducted based on randomized complete blocks design with 4 replications at the Faculty of Agriculture,
University of Mohaghegh Ardabili, during 2021. In this study, Em treatments were applied at three levels
including O (control), 1 and 2 %, and salinity was induced at three levels including 0 (control), 6 and 12
dS/m NaCl. Fresh and dry yield of plants and fresh and dry weight of the roots were measured with a
digital scale. The content of chlorophyll a and b, and total chlorophyll were measured by a
spectrophotometric method. Proline, soluble sugars and total protein were measured as physiological
characteristics.

3. Results and Discussion: The results showed that the highest height (30.66 cm) was recorded in plants
treated with EM 2 % and grown under control condition. The height of plants decreased with increasing
salinity level. Also, the highest fresh and dry yield, and fresh and dry weight of root were obtained by
applying EM 2 % under control level of salinity. The highest number of leaves was counted in plants
treated with EM 2 %, and grown under control level of salinity. The lowest leaf number was related to
non-treated plants grown under salinity level of 12 dS/m. The highest recorded contents of chlorophyll a,
b and total were 3.11, 1.85 and 4.96 mg/g FW, respectively. The lowest value of these traits (1.14, 0.65,
and 1.79 mg/g FW) was recorded in non-treated plants grown under highest level of salinity. Generally,
the amount of chlorophyll a, b and total decreased with increasing salinity level, while EM increased the
values of these traits. The results showed that the highest amount of soluble proteins was obtained at
control level of salinity and application of EM 2 7, with an average of 38.03 mg/g FW, while the lowest

value (15.30 mg/g FW) was obtained in non-treated plants under salinity level of 12 dS/m. The amount
of soluble sugars increased with increasing stress level. The highest amount of proline (35.4 umol/g FW)
was obtained under salinity level of 12 dS/m. EM increased the content of photosynthetic pigment under
salinity conditions which led to increase photosynthetic performance of treated plants. Also, accumulation
of proline as osmoprotectant agent in cells of treated plant, definitely led to decrease the activity of
reactive oxygen species resulting in lower damages to cells membrane.



4. Conclusion: In conclusion, results showed that savory plants fed with EM bio-fertilizer had better growth
and yield under salinity conditions than the unfed plants. These plants showed more tolerance rate against
salt stress due to better absorption rate and physiological responses. So that the highest values of
vegetative traits were recorded in plants treated with EM 2 %. Therefore, this treatment could be
recommendable to overcome adverse effects of salinity on savory plants characteristics.
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In each column, different letters indicate significant difference between means based on Duncan's test (at 5 %
probability level)
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Figure 1- Interaction of salt stress and EM fertilizer on chlorophyll a (a), b (b) and total chlorophyll (c)
content of savory plant. S: salinity. Different letters indicate significant difference between means based

on Duncan'’s test (at 5 % probability level)

O—ST b sloaisS glgil g5 o LacratSy n
0375 e Sl (e (598 (5 S ey
3 Rl e Wb oy n HgelinST
Codlad Grals s w0 ety (Slgime
roslS g 5L (slislS GLS'gs, Sl slags 5l
Sl i cow el Sl @l BlSgISI-Y
swlie s (Rezaei Nasab et al., 2018) ol
G5l e Jsle slagaisn LS |
Qarbanli et ) coul oo 5,155 3456 oLS jo (5,940
Lulg, 5l Gloggen, Hlews e LS .@l., 2002
adyel g o Slce Jlo,05 0 65 ladss 5 o
PPN PENCERL QESL Sy D CTEY JOF X< N S
Shokouhian et al., ) ol oo (s yimwgis Slodgs

(2016

a8l b as ol s Sl Slglie gls

ooty 4alS Jolowo (slacrtisn ol Sl )55 G
2ol mha (6550 53 Sdio (pl Oliee (p i S
55 2 S YN (oSile ) 0o s Y EM
ol Oiee (eS8 Jlojo b ol (5 0
EM 5 e 5 pioj oo VY gl (5550 50 Cdo
039 PS5 2 S ke VOIT e (Sl L) vald o
GRS oo Sl (V JS8) e Sl (5
G i bl b co oS Jsle (slagetiy
° Frgid OLh iwgd £ 5 gax el coen
F Slp 6908 Olge g Wbos 1A (6550 Ll
Casi By il (6)9h G 09 ged el Loy
L LS 2ol glagesisn Jldo Gty anll
Sdlad (Sl STL g et e e ralS



AY

VEoY oyboune) 9 sy ¥ oylocs VF 050 Y Jlu b g pole soke dolibindys

=S50dS/m

Soluble protein (mg/g FW)

G 03905 2 eSS o) el s

=S6dS/m

E= |de

OlSen g (gl

S12dS/m
b

G 3 05 ) EM Jles

EM treatment (mg/L)

Oglise Bgy> (55940 1S 00 oL Jalmo (uiigp Sleie w EM 055 g (5588 (i iSon po ¥ JS&

(0033 & Jlocio| gedaw) ol (5S31 59051 (ol 3 B puiloo oy 410 imo IS,y
Figure 2- Interaction of salt stress and EM fertilizer on soluble protein content of savory plant. S: salinity.
Different letters indicate significant difference between means based on Duncan’s test (at 5 % probability
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Figure 3- Interaction of salt stress and EM fertilizer on soluble sugars content of savory plant. S: salinity.
Different letters indicate significant difference between means based on Duncan’s test (at 5 % probability

level)
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difference between means based on Duncan's test (at 5 % probability level)
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