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Table 1- Selected chemical properties of organic matters used and soil

Sior (Pyimd (K) opesliy
(N) ojor () r%es ™™ PH EC(dSmY wdly
(%) (ppm) (ppm) Texture
s 0.04 12.00 280 7.4 44 ™ 09
Soil Sandy loam
3 (N gjors  (P) ywd  (K) puwly
Fertilizer (7) () )
ot 4.09 1.61 1.69 6.1
Hen
3 0.41 0.38 0.29 6.8
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Table 2- Source of variance of investigation characters

Ola yo (wKike
Mean of squares

&b a4 3 Slos 3 Slos KW 3laxi Lo Cuio ol 380as dig g5,
Ol 831 Sjodem puilwl ol Bl Ol o Y Judg IS &l
S.0.vV Df S5 Relative EC Chlorophyll :I_ar;]t

Biological Ol Ol Numper  Water index  Grain  "¢9N
yield yield percentag of content yield
€ branches

skl

Irrigatio 1 2237° 2637° 0001 ns 280" 1606° 1929** 83" 1903* 1463™*
n
(A)

Yol 4 1713 3474 0.035 1.1664 92.695 50945 22.78 14617 11.030

Error 1
8
Fertiliz 3 1850°° 216% 0005ns  4743"  197ns  2754% 53° 1063*  1624%

er (B)

AxB 3 9647 ns 10.54 ns 0.016 ns 5324 ns 104 ns 18.58 ns 5.7 ns 2555** 26.1ns
Vs 12 6484 19.63 0.0261 79759 119.12 11.173 5611 16713 17.860
Error 2
035 (C) 1 6258 ns 5341 ns 0.010 ns 50.6™ 2.75 ns 4438 93 ns 7872 603"

3
AxC 3 4755 ns 16.62 ns 0.008 ns 3.504 ns 430 ns 1.244 ns 32 ns 791 ns 2.11 ns
6
BxC 1 6077 ns 0.022 ns 0.003 ns 1.171ns  2218ns 2243 ns 9.5 ns 10305 0.14 ns
7
AxBxC 3 2775 ns 15.78 ns 0.019 ns 2.798 ns 1951 ns  3.181ns 6.0 ns 765ns 4.18 ns
Yo slas
16 171571 11.69 0.0266 1.546 8842 4.003 5441 1481 1.596
Error 3

D drepie 5 doyd gy g S Jloin] pdaw )0 )b xe i A NS g %
** * and ns are significant at the 0.01 and 0.05 of probability level and non-significant, respectively.
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Figure 1- Intraction between fertiliz and stress on grain yield of Savory
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Means in each column and for each treatment, followed by at least one similar letter are not significantly different at 5% probability
level- using Duncan's Multiple Range Test.
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Table 4- The correlation coefficient between guantitative and qualitative characteristics Savory
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** * and ns are significant at the 0.01 and 0.05 of probability level and non-significant, respectively.
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Introduction

Savory (Satureja hortensis L.) is an annual and aromatic plant from Labiatae family, which has plenty of
essential oil and is important in medicinal, food, health and beauty industries (6). In comparison with chemical
fertilizers, organic fertilizers especially manure have lots of organic material sources, and can be used as
nutrients, especially Nitrogen, Phosphor and Potassium. Organic fertilizers also keeps more water in the soil
(14).

Water deficit is one of the most important boundaries of production in arid and semi-arid regions. Drought
stress reduces water content, limits plant growth and changes some physiological and metabolic activities (31).
This experiment was conducted as there is a global interest for production of medicinal plants with sustainable
agriculture system, and with low input and shortage of information about Savory reaction to fertilization in
drought stress condition. The objective of this research was to compare the effects of chemical fertilizers and
different organic fertilizers on quantitative and qualitative characteristics of two ecotypes of savory under
drought stress condition.

Materials and Methods

In order to study the effects of organic and mineral (N, P and K) fertilizers on quantitative and qualitative
characteristics of savory in drought stress condition, two separate split plot designs with three replications were
carried out in 2012-2013 vyear, at the research field of Shahid Bahonar University of Kerman, Iran. In each
design fertilizers including cow manure (30 ton per hectare), poultry manure (10 ton per hectare), chemical
fertilizers (used equally with macro elements existing in both poultry and cow manure) and control (no fertilizer)
were used as main factor. Kerman and Khuzestan ecotypes were sub-factor. One of the experiments was
irrigated to 100% and the other to 50% of field capacity. Two experiments were analyzed as a combined design.
The important characteristics of Savory such as plant height, grain and biological yield, chlorophyll index, ionic
leakage, relative water content, number of branches, essence percentage and essence amount were evaluated.
Data were analyzed with SAS and MSTAT-C software and mean comparison was done using Duncan test at %5
level.

Results and Discussion

The results showed that drought stress reduced plant height, number of branches, oil yield, relative water
content, SPAD index and increased ion leakage. Meanwhile, it had no significant effect on the percent of oil.
Fertilizers increased plant height, number of branches, yield, chlorophyll index and oil yield, while it decreased
ion leakage in contrast with control. Baher et al (2002) have reported that drought stress reduced plant height,
grain yield, and branches number of Savory. As nutrients deficit is one of the main factors in control of plant
height and yield, plant that were treated with control had the lowest growth. Organic fertilizers provide
appropriate plant growth via gradual release of nutrients during growth season and saving water. Two ecotypes
had significant differences for yield, number of branches and ionic leakage. Kerman ecotype showed better yield
performance. The results showed that water stress reduced yield, number of branches and plant height of savory.
Meanwhile fertilizers (especially cow and hen manure) could reduce the effects of drought.
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Conclusions
Generally, organic fertilizers, especially cow manure, produced higher yield and showed a better response to
drought stress. It might be for higher moisture maintenance in contrast with chemical fertilizers. It seems that,
using cow manure could be helpful to overcome the negative effects of drought stress.

Keywords: Drought stress, Essential oil, Fertilizer, Savory, Yield and yield components



