International Journal of Environment, Agriculture and Biotechnology (IJEAB)

http://dx.doi.orq/10.22161/ijeab/2.3.13

Vol-2, Issue-3, May-Jun- 2017
ISSN: 2456-1878

Evaluation of Salinity Stress on Marigold’s
Growth with Bacteria Inoculation

Abedini Tina*!, Moradi Pezhman?, Zeinab Deris®

'Horticultural Department, Islamic Azad University, Karaj Branch, Karaj, Iran
Horticultural Department, Islamic Azad University, Saveh Branch, Saveh, Iran
3Agronomy Department, Razi University, Kermanshah, Iran

Abstract— This study was performed to Evaluation of
salinity stress on marigold’s growth with Bacteria
inoculation with afactorial experimental design and 3
replications. First factor was bacteria (inoculated and no
inoculated) and second factor was salinity stress (control,
2, 4 and 8dS/m). After the experiment, some morphological
characters and morphological of marigold were evaluated
such as height, yield of fresh and dried flowers, number of
flowers per plant, grain yield, petals, seed weight. Totally, it
was founded that with increased stress levels from 0 to 8dS,
the height, fresh yield of flowers, yield of flower dry weight,
number of flowers per plant, grain yield, petals and seed
weight, showed 43, 60, 56, 17, 64, 15 and 30percent of
reduction, respectively. Also, it was determined that the
using of bacteria can reduce the effects of stress on
marigold.
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l. INTRODUCTION
Pot marigold (Calendula officinalis L.) is from Asteraceae
family,this plant has medicinal properties and it is used for
treatment of skin diseases (rafeeet al., 2013). Salinity is a
soil condition by high content of soluble salts. The problem
of soil salinity is increasing. Soil salinity stresses plants in
two ways: High concentrations of salts in the soil make it
harder for roots to extract water, and high concentrations of
salts within the plant can be toxic (Munns and Tester,
2008). Adverse effects of salinity on plant growth may be
due to ion cytotoxicity and osmotic stress (Hussain et al,
2008). Metabolic imbalances caused by ion toxicity,
osmotic stress and nutritional deficiency under saline
conditions may also lead to oxidative stress (Zhu, 2002).
Also, Application of bio fertilizers in conventional farming
systems is not common and most of the nutritional need of
plants supply through chemical fertilizers for short period.
Excessive and unbalanced use of fertilizers in the long
period, reduce crop yield and soil biological activity,
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accumulation of nitrates and heavy metals, and finally cause
negative environmental effects and increase the cost of
production. The use of biofertilizers and organic matter are
taken into consideration to reduce the use of chemical
fertilizers and increase the quality of most crops.Plant
growth promotingrhizobacteriaare a group of bacteria that
activelycolonize plant roots and increase plant growthand
yield. The action mechanisms of PGPRs canbe dividedinto
direct and indirect ones.Directmechanisms include N
fixation, soil mineralsolubilization,and productionofplant
growth  promoting substances (auxins, cytokinins
orgibberellins) and reduction of ethylene levels,
amongothers. Indirect mechanisms include favoring
colonization by other beneficial soilmicroorganisms, such
as mycorrhizal fungi, andrepressing the growth of plant
pathogenicmicroorganisms(Lugtenberg et al,.  2009;
Marulandaet al., 2010; Gholamiet al, 2009).In this order,
the aim of study was Evaluation of salinity stress on
marigold’s growth with Bacteria inoculation.

1. MATERIAL AND METHODS
Experimental design performed asfactorial design with 3
replications. First factor was bacteria (inoculated and no
inoculated) and second factor was salinity stress (control, 2,
4 and 8dS/m). After the experiment, some morphological
characters and morphological of marigold were evaluated
such as height, yield of fresh and dried flowers, number of
flowers per plant, grain yield, petals, seed weight.In order to
analyze of data SAS software was used and mean
comparisons were performed by using Duncan's
multilateral.

1. RESULT AND DISCUSSION
Height: Tablel shows result of analysis of variance on
height. Incubated bacteria had significant on height, this
result shown at table 2. The comparison of mean with
Duncan test showed that the treatments of 2, 4and 8dS/m

Page | 1109


http://dx.doi.org/10.22161/ijeab/2.3.13
http://www.ijeab.com/

International Journal of Environment, Agriculture and Biotechnology (IJEAB)

http://dx.doi.orq/10.22161/ijeab/2.3.13

Vol-2, Issue-3, May-Jun- 2017
ISSN: 2456-1878

resulted decreasing in 5, 5and 1 percent in comparison to
the control. According to interaction between incubation
with salinity, it was founded that incubation led to
reduction of salinity negative effects on height (Table 2).
Kumar et al (2012) mentioned that Lower salinity (3dsmt)
did not affect the germination, growth and yield attributing
parameters. Higher salinity levels reduced germination,
growth and yield attributing parameters

Yield of fresh flowers:Incubated bacteria had significant
on yield of fresh flowers,so that,this trait increased 29% by
application of incubated bacteria. The comparison of mean
with Duncan test showed that the treatments of 2, 4and
8dS/m resulted decreasing in 2, 17 and 52 percent in
comparison to the control. According to interaction between
incubation with salinity, it was founded that incubation led
to reduction of salinity negative effects on yield of fresh
flowers (Table 2).

Yield of dry flowers: Incubated bacteria had significant on
yield of dry flowers,so that, this trait increased 50% by
application of incubated bacteria. The comparison of mean
with Duncan test showed that the treatments of 2, 4and
8dS/m resulted decreasing in 2, 36 and 53 percent in
comparison to the control.According to interaction between
incubation with salinity, it was founded that incubation led
to reduction of salinity negative effects on yield of dry
flowers (Table 3).

Number of flowers per plant:Number of flowers per plant
was affected by all factors.Incubated bacteria had
significant on vyield of dry flowers, so that, this trait
increased 42% by application of incubated bacteria. Applied
salinity caused a significant reduction in Number of flowers
per plantithe treatments of 2, 4and 8dS/m resulted
decreasing in 2, 4 and 12 percent as compared to the
control.According to interaction between incubation with
salinity, it was founded that incubation led to reduction of
salinity negative effects on number of flowers per plant
(Table 2).Salt tension can affect plant survival, plant height,
biomass and plant morphology as well as the ability of a
plant to gather water and nutrients (Parida and Das, 2005).
The huge effect of salinity is deficiency in hormones (Jaleel
et al., 2007).

Grain yield:This characteristic was affected by simple
effects and interaction effect of treatments, it was founded
that using of bacteria increased grain yield about 52% but,
salinity stress led to reduction of grain yield, so that,
application of 2, 4and 8dS/m resulted decreasing in 11, 46
and 70 percent as compared to the control. According to
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interaction between incubation with salinity, it was founded
that incubation led to reduction of salinity negative effects
on grain yield (Table 2).The decrease in grain yield might
be caused by the salinity, which induced reduction of
photosynthetic capacity leading to less starch synthesis and
accumulation in the grain (Turki et al., 2012).

Petals yield:Tablel shows result of analysis of variance on
petals yield. According to means comparison, Incubated
bacteria had significant on height, this result shown at table
2. The comparison of mean with Duncan test showed that
the treatments of 2, 4and 8dS/m resulted decreasing in 4, 6
and 8 percent in comparison to the control.According to
interaction between incubation with salinity, it was founded
that incubation led to reduction of salinity negative effects
on petals yield (Table 2).

1000Seed weight: 1000Seed weight was affected by all
factors (Table 1). In relation to incubated bacteria had
significant on vyield of dry flowers, so that, this trait
increased 2 fold by application of incubated bacteria.
Applied salinity caused a significant reduction in number of
flowers per plant;the treatments of 2, 4and 8dS/m resulted
decreasing in 4, 17 and 18 percent as compared to the
control.According to interaction between incubation with
salinity, Salinity is of concern because of its deleterious
effect on plant growth, nutritional balance, and plant and
flower marketable quality, including visual injury, flower
distortion,and reduced stem length. Plant growth is
detrimentally affected by salinity as a result of the
disruption of certain physiological processes that lead to
reductions in vyield and/or quality. Growth, vyield, and
quality reduction may occur through a decrease in the
ability of plants to take up water from the soil solution and
the destruction of soil structure (Barrett-Lennard, 2003). In
addition,toxicity resulting from excessive concentration of
certain ions, principally Na* , Ca?*, Mg?*, Cl, SO4%and
HCOgas well as nutritional imbalances (Grattan and Grieve
1999),may also play important roles in the response of
plants in saline environments.

v. CONCLUSION

Totally, result showed that t with increasing stress levels
from control to 8dS/m, the height, fresh yield of flowers,
yield of flower dry weight, number of flowers per plant,
grain yield, petals and seed weight, showed 43, 60, 56, 17,
64, 15 and 30 percent of reduction, respectively. On the
other hand, it was determined that the using of bacteria can
reduce the effects of stress.
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Table.1: analysis of variance of studied traits

Yield of | Yield of | Number of .
Anova d.f Height fresh dried flowers per Qraln P_e tals Segd
flowers flowers plant yield yield weight
Replication 2 7.43 50.2.0 12.6* 21 3.4 45.8** 4.98
Bacteria 1 143.2** 178.2** 65.0** 20.8** 25.3** 11.6** 45.6%*
Stress 3 122.1** 319.5%* 110.8** 34.7** 71.9** 14.9** 69.7**
Bacteria*stress 3 23.0* 165.3** 17.4** 4.9* 14.3** 8.8* 11.2*
Error 14 5.4 44.3 3.6 11 2.1 2.1 3.2
Table.2: Means comparison between treatments effects on studied traits (Duncan 5%)
Yield of | Yield of Number of
Salinity | Height fresh dry flowers per Grain yield Petals yield 1000seed weight
(dS/m) | (cm) flowers flowers (gr/plant) (mg/ flower) (ar)
plant
(gr/plant) | (gr/plant)
o no 0 33 |c|155|d |39 |b| 30 |b|100| ¢ |325| d |883]d
inoculation
2 32 c | 158 | d | 399 | b 3.0 b |105| ¢ | 310 e 883 | d
4 31 cd | 159 | d | 397 | b 2.9 b |100| c | 30.0 ef 6.833 | e
8 29 d| 75 | e | 190 |d 2.8 b | 20 e 29.5 55 f
inoculation 0 395 | a |180| a | 558 | a 4.4 a |135]| a 38.5 a 145 | a
2 365 | b | 173 |ab | 535 | a 4.4 a | 129 | ab | 37.0 ab 135 | b
4 345 | b | 168 |cd | 520 | a 4.3 a|1l24 | b 36.5 bc 125 | ¢
8 355 | b | 83 | e | 257 |c 3.7 ab | 3.9 d 35.5 c 135 | b
At each column, means with similar alphabet don’t show significant differences.
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