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Temperature and precipitation 2017- 2019
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Figure 1- The ambrothermic diagram during 2017- 2019
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Table 1- Soil sample test results -Homand research station
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Sample (ds.m™) % oC %  (mgkg?) (mgkg?) (mgkgl % % %
specifications %
=Y SB Ges
8.3 0.8 0.97 11 6.5 34.0 834.0 3.1 33 46 21
depth 0-20
Foo¥e SB Gas
8.4 0.4 0.98 11 8.2 38.0 653.7 3.2 37 42 21
Depth 20-40
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Table 2- Chemical properties of animal manure used
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b 16.4 8.2 1299.5 2583.97 2.1 1.2 14 92 1.78 39
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Table 3- Results of analysis variance of morphological traits and yield of medicinal plant Satureja bachtiarica
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SOV &b plant height Bandd Number Dry weight Percentage o Sl Fo il Ye-to
d.f Canopy area of main Y Idg of dry "“"5” Moisture content
shoots yie weight Moisture relative
comparedto  content relative to dry soil
plant fresh ~ todry soil at 0- at 20-40cm
weight % 20cm
YJeL;r 1 2216.936™ 294521.185" 2787.852"" 135200.074”  158.329" 95.228™ 50.344™
(Jb) e 4 5148 503852  6.796" 184370°  7.934™ 0.355™ o
Rep(Y)
>.’§. 2 323556  88141.352"  332.074" 14501556  189.591"" 2.470" 0.633™
Fertilizer
368 X Jlw o - o - - ns ns
2 124.963 6014.685 176.963 11489.407 165.515 2.126 1.082
Fer*Year
(5% EGJ‘;; e 8 2.926"™ 532.796" 1.852" 31.565™ 6.804" 0.484ns 4516™
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Density
r‘,Sl);; XJL..; sk * ok ok e ns ns
2 37.574 26390.519 41.796 37028.574 314.211 2.403 2.218
Den*Year
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Den*Fer
Sl x oy 1.491" 1141.685™ 0.824"™ 2055074  98.448"™ 1.753™ 4.273™
Year*Fer*Den
”°E$ 24 1.917 1282.315 1.472 129.889 12.465 0.937 2.354
holebays 6.9 46 9.1 7.2 83 20.6 19.7
% C.V

Bl oo gyl e pie S NS ¢ 7N D waw 3 (g b dre by cud Sy %
*, ** respectively means significant at the level of 5%, 1% and ns indicates non-significant.
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Table 4- Comparison of the average traits of morphological traits and yield of medicinal plant Satureja bachtiarica under the
influence of the main factors of organic fertilizer and density
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Y
Density
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High density
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Medium density
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Low density
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In each column the similar letters indicated no significant difference among the means (by using Duncan at the 5% level)
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Figure 2- Results of comparing average interaction effect in year and density on the plant height of the medicinal plan
Satureja bachtiarica
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Figure 3- Results of comparing average interaction effect in year and fertilizer on the Canopy area of the medicinal plant
Satureja bachtiarica
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Introduction

Savory plant (Satureja bachtiarica) belonging to the Lamiaceae family and the genus Satureja is considered

as a valuable medicinal plant. Flowering branches are widely used in food and pharmaceutical industries. This
plant is native of Iran and grows well in the western, southwestern and central regions of Iran. Cultivation of
permanent medicinal plants adapted to the dryland farming conditions of each region can be the best option for
alternative annual cereal cultivation. Establishment of permanent medicinal plants, while creating suitable
vegetation, can prevent erosion caused by repeated annual plowing. One of the main pillars in sustainable
agriculture is the use of organic fertilizers in crop ecosystems with the aim of eliminating or significantly
reducing the harms of chemical fertilizers. Organic fertilizers help to human health and environment. Also it is
absolutely evident the importance of their application to medicinal plants that are directly related to human
health. In dryland farming condition, plant density is an effective strategy to improve plant yield, which depends
on climate and rainfall. At optimum density, plants make the most of environmental factors such as light,
moisture, and nutrients. Plant density per unit area is one of the important factors in creating competition among
plants. The appropriate distance between planting rows and between plants on the row are usable growth space
of each plant. Proper density is one of the important factors in the success of dry farming of medicinal plants.
Therefore, achieving proper density in different areas is very important.

Materials and Methods

An experiment was conducted as a split plot based on randomized complete block design with three
replications at Homand rangeland research station of Damavand in 2017 and 2018 in dryland farming conditions.
Organic fertilizer as a main factor included three levels of cattle manure (30 tons ha), wheat straw (10 tons ha™)
enriched with ammonium sulfate, and control (no fertilizer). Plant density included three levels of 26666, 40000,
and 80000 plants ha™ as a sub-factor. Measured traits included plant height, canopy area, number of main
branches, shoot dry matter yield, percentage of dry weight to fresh weight of plant, and percentage of moisture to
dry soil at 0-20 and 20-40 cm depths. Analysis of variance was performed using SPSS software. The statistical
significance of differences in mean values was assessed by Duncan's multiple range test.

Results and Discussion

The results showed significant differences between treatments in measured traits. Among the measured traits,
the effect of organic fertilizer and plant density on plant height, canopy area, number of main branches, shoot dry
matter yield were significant at 1% level. The interaction effect of year, organic fertilizer and plant density
showed that the highest of shoot dry matter yield (426 kg ha™*) was related to cattle manure application and high
plant density in second year. The highest plant height and number of main branches were observed 34 cm and 29
numbers, respectively in treatment of cattle manure and second year. Organic fertilizers increased the storage
capacity of soil moisture and created suitable conditions for growth and increased the biological Satureja
bachtiarica yield. Improving soil structure and nutrients and better root growth increased plant growth and yield
due to the use of organic fertilizers. The plant density due to higher plant per unit area, plant competition,
optimal use of available space, and also establishment and more plant growth in the second year increased
significantly the Satureja bachtiarica yield.

Conclusions
This study showed that understanding the success of establishment and full tolerance of this plant under
dryland farming conditions and the minimum soil moisture in the cold semi-steppe region (Damavand) with an
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average rainfall about 340 mm per year and also the use of cattle manure and high plant density can increase the
economic yield of Satureja bachtiarica in second year of cultivation.
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