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Abstract

Introduction

Salinity stress is one of the main factors that limited crop production. Salt stress causes
physiological disorders by decreasing soil water potential. Azomite is an inorganic mineral that
contains more than 60 kinds of micro/macro nutrients. Azomite modifies and improves the soil
by its high ionic exchange capacity, so it is used to reduce effect of salinity stress. Mexican
Marigold (Tagetes minuta L.) is a medicinal plant from Asteraceae family used in food and
cosmetic industries. The purpose of this study was to investigate the effect of Azomite on growth
and biochemical characteristics of Tagetes minuta under salinity stress.

Materials and Methods

This study was conducted at the research Greenhouse of Ferdowsi University of Mashhad as
factorial experiment based on completely randomized design with three levels of salinity (0, 30
and 60 mM NaCl in irrigation water) and four levels of Azomite (0, 4, 8 and 12 g/kg soil) in three
replications in 2018. The studied traits included biochemical characteristics (RWC, electrolyte
leakage, chlorophyll a, chlorophyll b, carotenoid, total chlorophyll, antioxidant activity, total
phenol, soluble carbohydrates, and proline), dry biomass and essential oil content. Statistical
analysis was performed by using Minitab 17 software. The mean comparison was done by
Bonferroni test at the 5% probability level. The figure drew by Microsoft Excel software.
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Results and Discussion

The results of this experiment showed that the interaction effects of salinity and Azomite had a
significant effect at a probability level of 1% on all of the studied traits. The highest amount of dry
biomass (30.25 g plant™), RWC (74.2%), chlorophyll a (7.5 mg g'FW), chlorophyll b (9.26 mg g
FW), carotenoid (16.73 mg g'FW), total chlorophyll (33.39 mg g'FW) and essential oil content
(0.46% v/w) were obtained in the treatments without salinity and 12 g/kg soil of Azomite
application. The highest amount of electrolyte leakage (83.55%), antioxidant activity (97.27 %),
total phenol (95.10 mg g'FW), soluble carbohydrates (114.4 mg g'FW) and proline (0.12 uM/g
DW) was observed at 60 mM salinity and without application of Azomite. NaCl stress can reduce
nutrient uptake by the root of the plant which is resulted in decreasing of plant growth (dry aerial
biomass), RWC, chlorophyll a, b, carotenoid and total chlorophyll and increasing of antioxidant
activity, total phenol, soluble carbohydrates, and proline. Application of Azomite under salinity
stress increases water holding capacity and inhibits the plants from excessive uptake of Na.
Therefore it prevents Na toxicity in plant. The result of this study showed that the highest salinity
level (60 mM NaCl) and application of Azomite especially at 12 g/kg soil level had the highest
effect on ameliorating biomass and biochemical characteristics of the plant.

Conclusion

Application of 12 g of Azomite per kg of soil compared to other levels improved the dry biomass
of shoots and biochemical properties of Mexican Marigold. The results of this study showed that
Azomite can be used as a suitable technique to reduce salinity damage in the production of this
plant in saline areas
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Tablel. Result of chemical and physical analysis of the soil

K (mg/kg) P (mg/kg) N (%) Organic carbon (%) EC (dS.m?) pH
202 24.6 0.057 0.66 4.09 7.55
Table 2. Chemical analysis of the Azomite soil used in this experiment
Elements Concentration (ppm)  Elements  Concentration (ppm) Elements Concentration (ppm)

Ag 0.2 Cs .
Al 81094 Cu 25 S 2762
As 6 Fe 42802 Se <0.5
B 150 Gd 4.01 Sn 2.6
Ba 571 K 46058 Ti 6053
Be 2.1 La 24 U 2.6
Bi 0.2 Mg >2% \Y 133
C 1600 Mn 723 Zn 73
Ca 42630 Mo 0.66 Zr 76
Cd 0.23 Na 4709 N 1.6%
Ce 52 Ni 31 pH 8.05
Co 14.5 O 6325 EC 1.38 dS.m™
Cr 80 P 706
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Table 3. Analysis of variance of effect of salinity stress and Azomite application on studied traits in

Tagetes minuta

Mean Squares (MS)
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" Significant at a probability level of one percent.
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Figure 1. Mean comparison of interaction effect of salinity stress and Azomite application on dry
aerial biomass of Tagetes minuta
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Table 4. Mean comparison of interaction effect of salinity stress and Azomite application on the

studied traits in Tagetes minuta
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Numbers with at least one similar letter in each column are not significantly different based on Bonferroni test.
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