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Table 1- Farm soil analysis data

pH 7.2
EC (ds/m) 1.02
J5 o)l
N (%) 0.059
el BB ey
K (mg/kg) 216
ol LB jiud
P (PPM) L7
Jgloee s 3.7
Ca (meq/l) '
o 0.72

Organic matter(%)

SE (554500 3o

depth of (cm) 0-30
sampling
Skl o ) )
Soil texture Loam-clay-silt

P olals o A dgas 4 S 8 S Gyse Sloj bl

I sBgS (lond 4135 W -Y Jga
Table 2- Chemical analysis of fertilizers

Agoi EC (ds/m) o B s e B pply g5 o)l
Sample P (mg.kg™) K (mg.kg?) N (%)
oo 255 15 116 537 1.48
cattle manure
A b Congia 116 327 352 0.44
municipal solid waste
S 0.64 83 165 1.07
Organic matter
S Baliod s 50 53 25wl 3,90 T 3IUT gl - Jou
Table 3- Farm water analysis
Mg Ca K EC H Goos
(mg.LY) (mg.LY) (mg.L™Y) (ds.m) P *
15 15 1.4 0.6 6.6 <!

Water
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Table 4- Variance analysis of medium and ecotype effect on yield component in Satureja hortensis L.

abs e L S0 ok Job
S T i e B T
1 . oot dry oot fres 00
SOV af See((jr;/]ve)lght Seed per bush weight weight length
9 © © (cm)
S ns o *x *
Medium 4 0.00143 85235400 7°* 5.59 95.42 40.29
=5 2 0.00004™ 31666727  044™  613™  7.45m
Ecotype
X 0.00084"  164747.9™  0.027" 124 317"
Mediumxecotype
ks 42 0.0012 41854242 0.30 701 1029
Error
et 5.49 14.58 12.68 12.47 10.33
CV (%)

WSl oo (6D gime pas g Moy B o )

&

2O O gime )i 4 NS g s

***and " are significant at 1 percent, 5 percent and non significant, respectively.

Al 00 (Lrcad o513, Mos il 2 CulS s 3G il g 42505 - € Jgaa dols

Table 4 continue- Variance analysis of medium and ecotype effect on yield component in Satureja hortensis L.

SLid s
¢ 1z O el 5
O nd5 molie REPR e g 40 J5 Dl P Syl el o g glis )l
?35 ¢ é - ! '?,\Il?c\ﬁi]r Number of &gy sl Bush fresh Height
o h (mm) flower Number of leaf ~ Bushdry weigtht (cm)
weigtht ()
()]
’;m_e 4 0.067 ™ 11725834.98™ 5044444.86™ 1872.48"™ 40660.19™ 94™
Medium
S|
e 2 0.11m 693665.15 ™ 945702.72™ 190.85 "™ 1818.45" 1321
Ecotype
igSIx
X 0.016 ™ 51523.02 " 59061.57 "™ 9.48 ™ 128.17™ 0.90™
Mediumxecotype
s
42 0.046 410434.2 299476.88 159.56 1406.95 15.24
Error
el 8.95 13.38 10.73 16.42 11.64 8.38
CV (%)

il oo (g )b Gxe pis g Mo D B o )d ) e (D (b I dze iy 4 NS g e
*** and ™ are significant at 1%, 5%and no significant, respectively.
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Table 5 - Mean comparison of media effect on yield component in Satureja hortensis L.

23241 158 5

o Seed woidht Agr p> pd Slam Ay y SUS (339 adyy P 059 adiyy Job
Treatment ee (rr%glg Number of seed per bush  Root dry weight(g)  Root fresh weight(g) Root length(cm)
Medium
2ald 0.64 2 9359.7 b 3.16° 16.23 27.8°
Control
|
oo > 0.612 15159 2 4542 23.14° 32.26°
Cattle manure
5 Al Cuw
SRS ) = 5 0.632 14597.7 @ 4492 21.992 31.592
Municipal solid waste
6_’“'5[5 0.63? 14948.9 2 478 22,582 31.822
Organic matter
byl 0.642 16069.3 @ 4792 22.13% 31.792
Complex
Aol oo ySSIs (glaseld Lz 90T il duoyd B o )3 I3 ixe WS 4Bl gty D S e by >
The same character have no significant differences in 5%level by Duncan’s multiple range test.
it 030 3,Shos (5151 31 carisST g CulS yiumn s (el dunglie —0 g dals! o
Table 5 continue- Mean comparison of media effect on yield component in Satureja hortensis L.
JS pé P pF el el SS y Splsl 5 o5 Sy £lis )|
S (30 ko) oL Wy (5) lop s& (¢ 5) 1 (o o)
Treatment Flower width Number of ~ Number of  Bush dry weigth Bush fresh Height (cm)
(mm) flower leaf (9) weigth (g) 9
Medium
aals 2452 3019.5° 3978.3° 54,72° 219.52° 41.85°
Control
ol 2g8
2.384 5200.8 2 5575.32 8344 357.74 49.042
Cattle manure
S Al CungraS
Municipal 2338 5167.42 5160.52 79.97 2 333.462 46.312
solid waste
c a
J_"‘sl} 5224.72 5275.22 82952 356.512 47452
Organic matter 2.34
byl 252 5313.42 5503.9 2 83.51¢ 343.33 48.052
Complex

Al o 5SSIS ygejl oll o> B laws j3 5 ine BMES] 1815 ygi yb p3 S e by y>
The same characters have no significant differences at 5 percent level by Duncan test.
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Introduction: Essential oils make up a large part of aromatic substances in plants. Generally, essential oils are
considered as remnants of main processes of plants metabolism, especially in stressful conditions. Summer savory
(Satureja hortensis L.) is one of the most important plants in Lamiaceae family, which it’s more than 30 species grown
in the East Mediterranean. It is one of the oldest plants that have been used as vegetables and medicinal and aromatic
plants. Dried summer savory has been introduced as one of the most pleasant spices that are planting in large areas of
farmland in many countries. Generally, the aerial parts of it, that is usually harvested at flowering stage, has therapeutic
effects such as facilitating digestion, stomach tonic, diuretic, astringent, carminative, anti-diarrhea and anti-worm.
Summer savory essential oil is used in food (conserves and beverages) and pharmaceutical industries. Various studies
on S. hortensis essential oil has been showed that it contains high amounts of phenolic compounds such as Carvacrol, y-
Terpinene, Thymol, p-Cymene, p-Caryophyllene, Linalool and other terpenoids.

Organic fertilizers have been known to improve the biodiversity and may prove a large depository for excess
carbon dioxide. These fertilizers increase the number of soil organisms by providing organic matter and micronutrients
for organisms such as fungal mycorrhizae, (which aid plants in absorbing nutrients), and can drastically reduce external
inputs of pesticides, energy and fertilizer, at the cost of decreased yield. Nevertheless they are as effective as chemical
fertilizers over longer periods of use.

The aim of this project was to study the effects of different organic matters on vegetative and reproductive growth
and percentage and components of essential oil in three Satureja ecotypes in Gorgan, Golestan, Iran climate.

Materials and Methods: This study was designed as a factorial experiment based on Randomized Complete
Block design with four replications and done in research farm of Agriculture and Natural Resource, University of
Gorgan in 2010. Treatments were cattle manure, municipal solid waste, leaves compost, the mixture of them and
control. Three ecotypes of summer savory studied in this experiment were Kordestan, Shiraz and Yazd.

The plants were harvested at full flowering stage, when they have the highest essential oil and were dried in oven
at 45 °C. The essential oils of dried samples were isolated by hydro distillation for 3 h, using a Clevenger-type
apparatus.

Statistical analysis was performed by SAS software and the mean comparison were measures by using Duncan
tests at 5% level of probability.

Results and Discussion: The analysis of variance showed that media had significant effect on yield components
in summer savory. There were no significant differences between ecotypes and media*ecotype effect on some
parameters of yield components. The cattle manure showed positive effects on bush height in this experiment. Hendawy
et al (2010) showed that the application of cattle manure and sheep manure had reached significantly the 5% level of
plant height and essential oils percentages. They concluded that sheep manure have macro and micro nutrients which
provide thyme plants with their requirements from these elements. Essential oil percentage also, tended to increase with
application of organic fertilizers either cattle manure, sheep manure or compost. Khalil (2002) showed the effect of two
kind of organic fertilizers on Rosmarinus officinalis and Jasminum spp growth parameters and yield components. In this
experiment organic manure treatments showed increasing in plant fresh and dry weight. This could be related to
positive effect of organic manure on soil texture and fertility. Ahmadian et al. (2006) showed that the animal manure
significantly enhanced the number of umbers per plant, the number of seed per plant, the biological and seed yield in
Cuminum cyminum. Animal manure significantly enhanced cumin aldehyde and p-cymene and decreased B-pinene, y-
terpinene and a-pinene in cumin oil.
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Due to the results, treatments had no significant effects on essential oil percentages, but were effective on essential
oil components. Hussein et al. (2006) showed that compost levels combined with different distances had a pronounced
effect on the various essential oil constituents in Dracocephalum moldavica. In this experiment, Although Shiraz
ecotype showed the maximum essential oil percentage (1.2 percent) but there was no significant differences between
ecotypes. Among essential oil components, the maximum percentages of Carvacrol achieved in mixture media and
Yazd ecotype. Control treatment showed the highest amount of y- terpinen and paracymene in compare to other media.
Shiraz and Kordestan showed also, the highest percentages of vy- terpinen and paracymene, respectively. Plants in
mixture media had maximum levels of Carvacrol (74.69 percent). Between ecotypes, Yazd had maximum Carvacrol
percentages. Between media, Control treatment was maximum contents of y —terpinen (5.48) and paracymene (1.76)
and other treatments had reduction effects on essential oil components. Between ecotypes, the highest y-terpinen
percentage (5/79) was in Shiraz ecotype and the highest p-cymene percentage (1/69) was in kordistan ecotype.

Conclusion: Therefore, by considering the fertilization of savory plants with different organic manure fertilizers
in the form of compost that are economic in each region is recommended.
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