Journal of Agroecology

Vol. 10, No. 4, Winter 2019, p. 1217-1227 Agirdi

9l (il pgr 4y il
WAVSITTY .o VRV i) F o plons )+

sl 55 CiS g (Thymusspp.) el slaai S & j;j@ & Jozs ol

oé}gﬁ Gy deses 9 ¢ W ‘_}:.GL«..J “"_,L‘ajt.x.,w w9 (Mebb' ‘_;J Colda g‘ﬁl’f! él.a e
AAAWARAR Cdki)é @)U

VWAL ATy et

(Thymus spp.) gl (sLadssS (S (53550 4 Joo5 ol YAV i ( S50 g ol (ied w8 Leglies o wdlj Sz eplod (Slo
AVIV=ATYY (F)V e (g5 )9liS colidipgn «jaw glad jd cuiS Cqa

5 slesgl BB g o151 clgm bl > Allis ialesl ¢ (Thymus SPP.) cpivgl cilisee sladisS (53550 4 Jooo b))l yolaieds

dASe

JoygS18 g lossl SBU Loyl sy Bolas MolS” 5l B o 1595818 & ygumdy laiolojl oyl ad plowl (o)) 385ee oSl (g yaliiS” 040l
g dlos] BB Loyl s 55 (31,5 5l dmyd =Y+ g =Y =Vo) lad Jolis Jol 951 s Lol Sl (clom Lol ys j> Bolas JolS” (clacSsl LIB )
T. Thymus kotschyanus Boiss. and Hohen) pisgl cloaisS pgd jo56 4 (sbo cyore 31 9,31 31 abys B1) (o)lspaiges lo;
s T. vulgaris L. T. daenensis Jalas .T. fedtschenkoi Ronniger. pubescence Boiss & Kotschy ex Celak
Jlo s 035953 V0 1 151 (dlon j3 g SIS 3 53,5 13 5 dw ole SO dlessl BB Lalys > Sleoss; o> g (T. sepyllum L.
&5 ) ol cppieS 5 T sepyllum o T. vulgaris (claaiss ;5 iy a Sloods; doyd o i 3,5 5lo doyd =V glod 13 b (6,505l
Oromen i odalie bdisS o) ize BMAT ST (dlon Lulys o 5,5 le ds > Yo o =V 3 s 3 oanlis T. pubescence
s T. kotschyanus o T. vulgaris laaiss 5 S ey sl culs olie T. sepyllum 4 T. vulgaris (T. kotschyanus slass
O st gl STy SlysSl 5 bgemd 1T 5 slam 3l Cullad bld 1 aiztls i o 0 |y sy Sy oo 9 Jdo)ls
b 4 a5 b b saalie T. Sepyllum 4 T. kotschyanus slaassS ;5 sluwSTy apl culld o yiin 4 Jb s wis osnlis ajs

Byl3 (53550 S5 4 Cand (it Jooo T. Kotschyanus 4 T. sepyllum (T. vulgaris (slaaiss 5 5,8 bl lg5 oo otelcasda

g i gogr BLS «Jidg)lS clg e el 5l slam 3508 (S0l

Al olassl G140 g 45 5)b 292y (nb ysboay oS
Oy gl alisee (slaassS (Pirbaluti et al., 2016) s
9 u5)_§wo o 6("_L°) o ‘4.‘.3)_«» o ‘oA_:.me @S &y]aa
(Zsuzsanna et al., 2016) 1,5 o )8 ool 3y50 dy g ylad
peodyp5 b rocslad > oS g5 Gl o 4 13
9 je gLdd (IS sl I ise Gl gl Gl
o5 9 s> ol 5l ekl Slidiss o bjeel Blual els
e oL wladsy Cowl 00y s g5 4 1y (o0l a8
odd plosl o sLad 3 (o 9 (290> LS )5le (s
oS’ copa( Achillea spp.) ol ylegs 4ig8 id (555 5k !
39 Seisdshrse 5 (Nidsid Clhogad lul y jrelad
A. mellifolium L. 4565 45" 0 [aseiie g €8)5 1,8 b))l

kS

dodo
Al e 4565 VO lyls (Thymus spp.) cpivgl (i

a8 Gl 0l (Byme (i ol g0 35 0 Al e ddlais 5 Cul
bl slaisa ) iz cnl 1 895V (il )9S 13 358

pole 09,5 JLokiwl g (S o8l ( SLEL pole 09,5 ¢(5 5> (goziily —)
sl Basee ol (g5ysliS pole oasiihy ( Slel

O olKiily ¢ SLel pole 09)5 ¢ luiily g Hbbiwl sy =Y o ¥

)l Baze olKuisly ¢(6559liS” pole 0uSisly ¢ SLel pole 04,5 sluwl —¥
NS oSy «(gjyaliS” pole 0aSLiil :g,j (swiige 09,5 Hlutily 0

(Email: Zakizadeh55@yah00.Com : st s g5 —#)
DOI:10.22067/jag.v10i4.63381


https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%D9%87%D8%AF%D8%A7%DB%8C%D8%AA&lastName=%D8%B2%DA%A9%DB%8C%20%D8%B2%D8%A7%D8%AF%D9%87&id=124479
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%DB%8C%D9%88%D8%B3%D9%81&lastName=%D8%AD%D9%85%DB%8C%D8%AF%D8%A7%D9%88%D8%BA%D9%84%DB%8C&id=124481
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%DB%8C%D9%88%D8%B3%D9%81&lastName=%D8%AD%D9%85%DB%8C%D8%AF%D8%A7%D9%88%D8%BA%D9%84%DB%8C&id=124481
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%D9%85%D8%AD%D9%85%D8%AF%20%D8%AD%D8%B3%D9%86&lastName=%D8%A8%DB%8C%DA%AF%D9%84%D9%88%D8%A6%DB%8C&id=124483
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%D9%85%D8%AD%D9%85%D8%AF%20%D8%AD%D8%B3%D9%86&lastName=%D8%A8%DB%8C%DA%AF%D9%84%D9%88%D8%A6%DB%8C&id=124483
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%D8%AD%D8%B3%D9%86&lastName=%D9%85%D9%84%DA%A9%DB%8C%20%D9%84%D8%AC%D8%A7%DB%8C%D8%B1&id=124480
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%D9%87%D8%AF%D8%A7%DB%8C%D8%AA&lastName=%D8%B2%DA%A9%DB%8C%20%D8%B2%D8%A7%D8%AF%D9%87&id=124479
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%DB%8C%D9%88%D8%B3%D9%81&lastName=%D8%AD%D9%85%DB%8C%D8%AF%D8%A7%D9%88%D8%BA%D9%84%DB%8C&id=124481
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%DB%8C%D9%88%D8%B3%D9%81&lastName=%D8%AD%D9%85%DB%8C%D8%AF%D8%A7%D9%88%D8%BA%D9%84%DB%8C&id=124481
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%DB%8C%D9%88%D8%B3%D9%81&lastName=%D8%AD%D9%85%DB%8C%D8%AF%D8%A7%D9%88%D8%BA%D9%84%DB%8C&id=124481
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%D9%85%D8%AD%D9%85%D8%AF%20%D8%AD%D8%B3%D9%86&lastName=%D8%A8%DB%8C%DA%AF%D9%84%D9%88%D8%A6%DB%8C&id=124483
https://agry.um.ac.ir/index.php/agroecology/editor/allAuthorArticlesNew/view?firstName=%D9%85%D8%AD%D9%85%D8%AF%20%D8%AD%D8%B3%D9%86&lastName=%D8%A8%DB%8C%DA%AF%D9%84%D9%88%D8%A6%DB%8C&id=124483
mailto:Zakizadeh55@yahoo.com

IVAY Lo oF o)lods Ve ol (65)9LiS (cwlidh pgo 4y p25 YA

{(Lietal., 2010)

55 aale B oLalS olon g 5 (Koo ied Gl
JS bl > (85589 L 4 cuws (Echinea Purpurea L.)
3y50 3, 5 Bl =V U =¥ slaled odga e byl Codd o
Lo b sled Glgie 4 0,8 Bl =Y lod g c8)S 1,8 L)l
b)) (Asadi-Sanam et al., 2015) . 80 (SaiiS
Foeniculum ) 4531, oL slacaisST (53j5 4u Conglio
ol JyuS bl 3 ($55u calisee slales 51 (vulgare Mill.
e A I ) ‘Sl_ml.nb 00)_sw JLl ULALS 9 S oala_wl
sled pasab L mls w5 )15 5,8 Sle as s -V
-0 LngLoJ 5 ‘_5_]9 odiles 0l u_mLS &> )bju.uLw -\v
a0 VY slod )3 5 BWle o) b dem oIS Sl 4> > =Y
Sl sl ol 51 sl o155 S do > VY Ladsd o 5 5l
(Rashed et al., 2009) 1 eolaiwl laeuisST duslds

9 u-’?)b blgf aliss Lgl.mdo?f JJ]B uy.{b dSqu LY d.>9;‘.:
SNl g Cosl 0ads (1135 5948 3 (b slod 4 (pdag] (g
)45 392y Loy i bl 3 o (obewdon SlpS 3590 5
O (S5m0 9 (alesdon ISl gy p Baal yob Simgh
L s ol g (ohb ogl olS gai g 45) absje 1 oy slod
Do jewsliad o clals cops i opl Bl sladiS
g

L g, 9 dlge

olale 3T Jas g cusad go

01315 5 YRA Jlo Lalg) V¥R b Jylsl 51 zalefl ol
() Jsis) a5 Il oo e oSl (g)sliS

Swolo »® Jﬁb)l wk«:‘,ﬁ: o5 | uwh.w‘yh Oledb! - Jg.\?

halojl glal (b 43 3 e
Table 1- Meteorological data of Ardabil station in cold
months during the experiment

ol Jw 39y dlaxs b glao Jélas
Month Years Olswsy Absolute min.
Freezing temp (°C)
days No.
JN 2014 18 -5.8
November ~ 2015 22 -10
ol 2014 18 -13.8
December 2015 21 -11
a9l 2015 21 -8.8
January 2016 26 '16
498 2015 26 -18.8
February 2016 14 -13.2
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Table 2- Analysis of variance of the effect of thyme species, freezing stress and species xstress on some
traits in freezing chamber

a0 ub)ss.ui KWWY JPWY Sl
i o &l oo JTEw el $Ggowd Culg yiSII oHon
S.0V df Survival Ascorbate Peroxidase  gyperoxide  Electrolyte Proline
peroxidase dismutase leakage
(G) x5 5 94 .4+ 8.2"™ 165# 13.56™ 12# 0.77"
Species(G)
(S) i 2 76361 57 39+ 2851™ 44 9¢#= 11.2#
Stress (S)
X435 10 94 4=« 2.8™ 35.4%« 8.6™ 1.9™ 0.31™
GxS
las- 54 16.6 1.6 7 7.56 0.83 0.13
Error
il yuad oy 7.43 19.3 25 23.6 13.3 235
C.V (%)

oy ) Jleis ] pdaw 53 I gixe g diopd O Jlain] prdaw 3 I gixe )3 pze ColdS pas (a5 4y g # NS
ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively.
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Table 3- Analysis of variance of the effect of thyme species, freezing stress (sampling time) and species xstress
on some traits under outdoor condition

i ol @ jlaSTn ObySwl STy Jedg,l5 Sy Sy SN Gt oo
SYOAY) o3t Ascorbate Peroxidase  Chlorophyll 3G gomd Electrolyte Proline
df peroxidase soD leakage
Sob 4 0.2m 1.9m gns 17ms 37.9™ 0.17™
Block
(G) w5 5 1.97m 159+« 8.9" 22.7™ 430+ 0.53™
Species(G)
(S) i 2 48+ 707.7+" 803™ 375.5™ 12508™ 1.55M
Stress (S)
xS 10 5" 46™ 4.3m 24.5™ 1117 0.47™
GxS
Las- 68 1.35 5 3.35 10 50.4 0.19
Error
Ol oy 19.8 28.8 19 28 17.3 25
C.V (%)

Ao ) Jleis] daw )3 I pxe g do)d B Jlein] pdaw 50 I pxe )b gz Lgls pas o 4y Taksg # NS
ns, * and **: Non-significant and significant at the 5 and 1% levels of probability, respectively.
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Table 4- Mean comparison of the effects of temperature and sampling time on some traits under
freezing chamber and outdoor condition
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I oies L ones Vet e ke 00
FW.min) FW.min) FW.min) FW)
CC) w4 pp ol SEUT
Temperature (°C) Freezing chamber
-10 100a* 4.9bh 5.5¢ 7.4ab 0.86¢ 25¢
20 L. 62b 7.83a 9b 8.7a 2a 36b
-30 Oc 7.22a 20.2a 6.15b 1.72b 54.7a
Gy dges loj s131 slen
Sampling time Outdoor
a9l 15.4a 100a 4.24b 15.8a 1.96¢ 1.66b 64a
June
ool 7.6b 100a 6.4a 12.5b 8.8b 2a 28.3b
December
4593 5.6¢c 100a 6.9a 8.6b 12.7a 1.58b 28.5b
February
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* Means with with same letters in each column and each sections have no significant difference at 5% based on
Duncan multiple range test.
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Fig. 3-Mean comparison of proline content in different
thyme species under freezing stress in freezing chamber
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Fig. 1- Mean comparison of electrolyte leakage of different
thyme species under freezing stress in freezing chamber
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Fig. 2- Mean comparison and chlorophyll content of
different thyme species under outdoor freezing condition
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Table 5- Mean comparisons of sampling time on electrolyte leakage and POD enzyme activity under outdoor freezing condition
and freezing temperatures on survival rate and POD enzyme activity in freezing chamber in different thyme species
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* Means with with same letters in each column and sections have no significant difference
at 5% based on Duncan multiple range test.
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Introduction

Only one-third of the total land area on earth is free of ice and 42% of land experiences temperatures below
—20°C. Plants may or may not establish in extreme cold or hot temperatures, prolonged dry or wet soil conditions. For
this reason, there is a growing demand for native plants in the landscape. Factors influencing plant selection include
assessments of hardiness and aesthetics, ease of propagation and culture, naturalization potential. There is a high genetic
variation in the flora of Iran, about 1810 of 8000 recorded taxons in Iran are native. So there is a great potential for
using native plant in regions with harsh climates. The genus Thymus L. belongs to the Lamiaceae family, consist of
about 215 species of herbaceous perennials and small shrubs in the world. They originated from Mediterranean region.
This genus is presented in Iranian flora by 14 species .Overall, cold acclimation results in protection and stabilization of
the integrity of cellular membranes, enhancement of the antioxidative mechanisms, increased intercellular sugar levels
as well as accumulation of other cryoprotectants including polyamines that protect the intracellular proteins by inducing
the genes encoding molecular chaperones. So, the aim of this study was to assess the freezing stress tolerance of some
thyme species as ground covering species in landscaping projects
Material and Methods

Seeds of Theme species were sown in containers filled with sand, manure, field soil mixture and maintained in
glasshouse. Then, the plants transferred to outdoor condition until the late May. At 24 hours before the end of the
acclimation period, the plants irrigated and transferred in their containers to a freezing chamber with 3°C for subjection
to freezing temperatures (-10, -20 and -30°C). The temperature reduced at the rate of 2°C per h, and after 1 hour at
exposure to the freezing temperature, the containers with plants immediately transferred to growth chamber at 4°C for
24 hours to reduce the speed of ice melting and then returned to the glass. Survival rates, proline accumulation,
electrolyte leakage, antioxidant enzymes activity were used to evaluate the freezing tolerance of species. For field
experiment germinated seeds in container maintained in greenhouse until the environmental conditions were not
limiting factor. After that, seedling planted in outdoor condition and subjected to Ardabil city freezing weather in 2
years. In early spring survival rate recorded. Moreover physiological and biochemical and physical responses of species
were evaluated in 3 different times (June, December, February).
Results and Discussion

Results showed that freezing stress adversely affects growth of theme species. There were 100% survival in all
species under Ardebil outdoor condition (during two years), but under freezing chamber condition plant treated with -
10°C and -30°C showed 100% and 0% survival, respectively. While in -20°C the highest survival rate were shown in T.
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vulgaris and T. sepyllum, but T. daenensis had the lowest. The lowest values of electrolyte leakage were related to T.
sepyllum, T. kotschyanus, and T. vulgaris. The highest chlorophyll and proline content achieved in T. vulgaris and T.
kotschyanus, respectively. Peroxidase antioxidant enzyme activity in T. kotschyanus and T. sepyllum were higher than
other species. While there were no significant differences among the species in superoxide dismutase and ascorbate
peroxidase enzyme activity. According to the results, it can be deduced that T. kotschyanus, T. vulgaris, and T. sepyllum
are more frost tolerant than others. However, because of high survival percent in Ardabil climate and under -20°C, all
species can be used as frost tolerant ground cover in landscapes.

Conclusion

According to the results all of the studied thyme species are frost tolerant but T. sepyllum, T. kotschyanus, and T.
vulgaris have the ability to withstand the harsh weather condition without a considerable loss in their ornamental
potential.

Keywords: Antioxidant enzymes, chlorophyll, electrolyte leakage, native plants, proline






