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Table 1- Physical and chemical properties of soil used in pots

H EC Mineral N Total N P K oC OM TNV
P (@dsm?)  (mgkg?) %) (mgkgh) (mokgh) (%) (%) (%)
Result test
T i 8.19 1.42 28 0.2 150 900 3.31 571 13.25
09")‘4?%
Optimal amount of
agricultural soil 6.5-7.5 <2 50 0.15-0.25 15 180-250 >15% 26-5 <10
Sand Silt  Clay . CEC
(%) (%) (%) Soil texture (Cmor_kg»l)
7096 1856 10.48 Sandy loam 16.66
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1- Membrane stability index
2- Electric Conductivity
3- Relative water content
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Table 2- Analysis of variance of landrace, salinity and herbivory stresses on some morphological traits of different Landrace

of Savory
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MS
a > Sldpreiged Jgl al> 5o Sy12 piged @gd Al 56
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. Leaves . . Leaves .
Height no. Branches Height no. Branches
no. no.
=4 4 2853817 40.706™ 2.984™ 488.732"  233.968™ 26.041"
Landrace
a9 3 67.508™ 1.264™ 0.824™ 398.780"  253.037" 14.740™
Salinity
oz . 12 68.674"  14.955™ 1.410™ 153.223™  91.668™ 6.713"
Landrace  Salinity
w55y 2 252.008™  187.517" 15.001° 3022.234” 1463.018™  133.597™
Herbivory
Lﬁ‘l)‘tjﬁ’fléb.\jf ke > ok ok ok ok
) 8 26.255 13.168 0.728 192.292 85.066 11.689
Landrace = Herbivory
1355 a2 g g8 sx x x - . x

i mnnd 6 13.096 5.494 0.535 2121217 76.656 9.912
Salinity = Herbivory
SRR3R0 24 34.845 5.108 0.827 90.244 43524 3.252
Herbivory Salinitys Landrace
s 120 1.016 0.235 0.098 1.633 0.860 0.060
Error
.y 8.9 11.6 21.3 10.4 11.6 9.9
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ns, * and **: Non significant and significant at 5 and 1 % probability levels, respectively.
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Table 3- Effects of landrace, salinity and herbivory stresses on some morphological traits of different Landrace of Savory in
two step of sampling

Sldyraiged Jgl als yo Sl yiaiged @gd dl> 50
The first step of sampling The second step of sampling
Lows low ol Sy d ol S o 2l ol
FISEY) FISEY)
s T £l 7 pobleil gl 7 15 St
Treatment Levels ] &g ] Qg y

Height > &g Height - &gy

no. Branches no. Branches

no. no.

Kalat M 12.282™ 4.355° 1.620° 11.842° 8.943" 3.123°
Isfahan il 13.403° 4.829° 1.574%® 6.153" 4.188" 1.167¢
o358 Hamadan ;i 11.840° 4.722%* 1.694% 14.761° 10.954 ° 3.218?
Landrace Dargaz 5, 12.412" 4.583° 1.472° 15.148° 8.954" 2.753"
Mashhad g 6.319¢ 2.278¢ 0.972° 13.764° 7.028° 2.111°
LSD 0.470 0.226 0.146 0.596 0.433 0.114
0 12.048° 4317° 1.619° 16.616° 11.106° 3.173°
Sy 3 10.767" 3.996" 1.322° 12.074° 8.633" 2.706"
Salinity 6 9.757¢ 4.022° 1.389° 10.528° 6.044° 1.944°
(dsm?) 9 12.433° 4.278° 1.537° 10.116° 6.269° 2.074°
LSD 0.421 0.202 0.131 0.533 0.387 0.102
bics 0 13.279° 6.105 1.967° 19.584° 12.959°7 3.959°
oI 25 11.294° 3.697° 1.467° 12.017° 7.997° 2.489"
Herbivory P Arac gt e ‘naac "g7ee
; 50 9.181 2.658 0.967 5.400 3.083 0.975
() LSD 0.364 0.175 0.113 0.462 0.335 0.088
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Means with the same letters in each column are not significantly different in 5% probability level.
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Table 4- Analysis of variance of landrace, salinity and herbivory stresses on the fresh and dry weight of different organs of

Savory
MS Olas o (uilo
s aslie )l — T - ..
Ol &2 ol shyFok Sl S0 SRF0 s Wl RS Gl Sy oSS o
S.0V Root Stem Leaf
df fresh fresh fresh Roqt dry Stel.n dry Leaf dry
weight weight weight weight weight weight
Landrace osg 4 0.00025™  0.030™ 0.035™ 0.000™ 0.002000™  0.00075™
Salinity s 3 0.00030”  0.016™ 0.005™ 0.000™ 0.001000™ 0.00000™
Soyrkedy - 12 0.00080™ 0.007™ 0.005™ 0.000™ 0.000333™ 0.00008™
Landrace = Salinity
@'”“_fﬁ 2 0.00050™ 0.055™ 0.054™ 0.000™ 0.002000™ 0.00100™
Herbivory
&ijtjﬁiiiobﬁ o o o o o ok
. 8 0.00000 0.006 0.007 0.000 0.000125 0.00000
Landrace = Herbivory
1555yt g yguis x o o ox o ox
ST REES 6 0.00016 0.016 0.011 0.000 0.000500 0.00017
Salinitys Herbivory
1555 o g yquiod g x o o ox o o
SR HES g . 24 0.00012 0.007 0.005 0.000 0.000167 0.00012
Landrace  Salinity = Herbivory
Error s 120 0.00000 0.000 0.000 0.000 0.000008 0.00000
TCV s gy - 13.2 12.1 12.7 114 224 12.6

e 1 370 s 53 s 3 faisine pé iy NS
ns, * and **: Non significant and significant at 5 and 1 % probability levels, respectively.
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Table 5- Effects of landrace, salinity and herbivory stresses on the fresh and dry weight of root, stem and leaf of Savory

o 5 Aok o S SEpg SR g
e o Tt Ro»o)t)ere‘-;ﬁ 4l Léf?r:sﬁ adyy 4l Sy
Treatment Levels weight (g)  Stemfresh  eight(q)  Rootdry Stem dry Leaf dry
weight (g) weight (g) weight (g) weight (g)
Kalat &M 0.007? 0.0872 0.087? 0.003? 0.022° 0.013?
Isfahan kol 0.003¢ 0.061° 0.040° 0.002° 0.011° 0.004°
035 Hamadan _Jues 0.006" 0.051° 0.059° 0.003° 0.010° 0.007°
Landrace Dargaz 55, 0.004° 0.048¢ 0.034¢ 0.001" 0.012° 0.007°
Mashhad .z 0.001° 0.007° 0.003° 0.001° 0.001¢ 0.001¢
LSD 0.0005 0.0005 0.0007 0.0007 0.0013 0.0018
0.007° 0.075° 0.060° 0.003% 0.018° 0.009°
s 0.003° 0.054° 0.046° 0.002° 0.009° 0.006°
Salinity 6 0.002° 0.030¢ 0.037° 0.001° 0.009° 0.005°
(dsm™) 9 0.004° 0.044° 0.036¢ 0.001° 0.008° 0.006°
LSD 0.0006 0.0004 0.0007 0.0006 0.0012 0.0004
0 0.005° 0.082? 0.076° 0.002? 0.016° 0.010°
5 25 0.005? 0.048° 0.041° 0.003? 0.011° 0.006°
Herbivory b c . b c c
) 50 0.002 0.022 0.017 0.001 0.005 0.003
LSD 0.0005 0.0004 0.0005 0.0004 0.0010 0.0007
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Means with the same letters in each column are not significantly different in 5% probability level.
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Table 6- Analysis of variance of landrace, salinity and herbivory stresses on some biochemical traits of Savory
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RWC% MSI1% (mg.g™) (Umol.g™)

OLJ:ﬁdrace 4 11259.844” 3.996™ 4271.110™ 401.693"
ggﬁfmy 3 1293.364™ 4.414™ 2501.544™ 186.539"
e Salinity 12 35647917 14727 2120.811" 188.160"
ﬁ;)bi/’;ry 2 10155.465 6.022" 7337.590" 687.979"
2038 podgs o - - -
Landrace = Herbivory 8 2369.810 0.618 923.333 81.439

1355 o W ox - . *x
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u;’ror 120 3.297 0.005 0.212 0.051
VC"\"/”" e 5.130 11.830 2.180 3.480
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ns, * and **: Non significant and significant at 5 and 1 % probability levels, respectively.
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Table 7- Effects of Landrace, Salinity and Herbivory stresses on some biochemical traits of Savory

o Mg Spmiolgle  iboboe Ol ShitaS
roline aroonydrate
Treatment Levels RWC % MSI % , R
° ° (mg.g™) (umol.g™)

Kalat &y 56.104% 0.379° 25.996° 7.739°

Isfahan ;g 26.345° 0.184° 5.443° 1.946°

039 Hamadan )se» 31.833° 1.017° 16.608" 4.762°
Landrace Dargaz 55, 50.065° 0.806" 23.153° 6.983°

Mashhad g 12.758° 0.681° 34.556° 10.872°

LSD 0.847 0.33 0.215 0.105

0 41.428° 0.952° 17.395° 6.397°

s 3 37.826" 0.783° 26.310° 6.602°
salinity 6 29.096¢ 0.467° 28.358° 8.912°
(dsm™) 9 33.335° 0.253¢ 12.542¢ 3.931¢
LSD 0.758 0.029 0.192 0.094

] 0 48.102° 0.869% 29.325° 8.996°
Hﬁ;’.iﬁ 25 36.057" 0.713" 25561 7.770°

1Y

o Y 50 22.105° 0.259° 8.568° 2.615°
LSD 0.656 0.026 0.166 0.082

)5 03 B Jlets] a3 (6l gixe gl (glel (a3 5l gt b yd S yniie g ()b slauSibe
Means with the same letters in each column are not significantly different in 5% probability level.
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Introduction: Environmental stresses are the most important factor in reducing the yield of agricultural products
worldwide. Salinity and defoliation stresses are the most important environmental stresses that affect the
properties and production of plants. Salinity stress is also considered as a hyperionic stress and is a major abiotic
stress limiting growth and productivity of plants in many areas of the world due to increasing use of poor quality
of water for irrigation and soil salinization and defoliation stress is removing leaves from plant or area of land for
agricultural purposes that reduces plant fitness. Savory is a medicine herb which its scientific name is Satureja
hortensis and is native to the eastern mediterranean and southwestern Asia (Iran). savory is from the Labatiae
family, which runs through the months of July to september in Iran. It has soft and rectangular leaves and almost
petiolate and narrow and have a lot of essential glandular fibers. Winter savory is Satureja montana and summer
savory is Satureja hortensis that are two important species of savory and it has pink to blue-white flowers that
attract honey bees. Savory has properties treats nerve pain, increases blood coagulation factors, decreases fat and
weight.

Materials and Methods: To determine the resistance of the savory landraces in this study to salinity and
defoliation stresses and planning for breeding programs in the future, a factorial experiment randomized
complete design was carried out with three replications in greenhouse conditions in Payame Noor University of
Mashhad, in 2017 and 2018. Treatments consisted of four levels of salinity (0, 3, 6 and 9 dS.m™), three levels of
defoliation stress (0, 25 and 50%) and five savory landrace (Kalat, Isfahan, Hamedan, Dargaz, and Mashhad).
The traits of this project contained height, number of leaves, number of branches, fresh, dry weight of root, stem
and leaf, leaf relative water content, membrane constant coefficient, proline and carbohydrate. Salinity and
defoliation stress was applied to the plant after 8-leaf level. Statistical analysis of these data was done using
Minitab and MSTAT-C software and then comparison of the meanings by LSD method was done at a significant
level of 5%.

Results and Discussion: The results of this study indicated that defoliation stress has significant effect on all
traits of savory measured landraces and the maximum and minimum values of these traits were observed zero
and 50 % at defoliation level. So the values of the morphological traits and fresh and dry weight of savory organs
were decreased by increasing the salinity levels. Also the content of proline and soluble sugars were increased by
salinity stress. According to research of Santa Maria et al. (2001), proline is a low molecular weight protective
metabolite that increases resistance and prevents damage from salt stress. Prado et al. (2000) also considered
carbohydrate increase as a way to reduce the effects of osmotic and ionic stress and, ultimately, adapt plants to
these conditions. According to Greenwich and Mon (1980), due to the salinity stress, the growth of the Sorghum
plant is stopped due to low water potential, ionic toxicity and excretion imbalance by salinity, which in our study
also reduced the morphological traits by increasing salinity and defoliation stress levels.

Conclusions: According to the results, Kalat and Hamedan landraces were superior to various levels of salinity
and defoliation stress for morphological traits and fresh and dry weight of different Satureja organs. The
maximum amounts of proline and carbohydrate were observed in Mashhad landrace, Due to these two traits,
Mashhad landrace is known as a salt-resistant landrace. The maximum value of membrane constant coefficient
was observed in Hamedan landrace. The highest value of leaf relative water content was observed in Kalat
landrace.
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