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Table 1. Results of combined analysis of variance for the studied traits in Thymus daenensis subsp. daenensis
ecotypes under normal and drought stress conditions
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Continu of Table 1. Results of combined analysis of variance for the studied traits in Thymus daenensis subsp.
daenensis ecotypes under normal and drought stress conditions
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Table 2. Mean and decrease percentage of traits in Thymus daenensis subsp. daenensis ecotypes

3 ; s e ¥ L
3 Sles % Jf sy J'J’U ilm EU’J | J?J" C‘Id“’ o 9§ B30 S id >0 .
. 5L G 9 G 59, o pt . b b ) plul byl
Lol P8 » . . S Sy g s M 7 1! YT
wr . i g 7 ol crﬁ cnf u‘;"nﬁ‘ﬁ ezl Lbezl a Y Olalejl

I s s .

@ s owiE e SN em e Tem) o o e B
YA FSIAY O YSVVE AYRY  WISY WAR RS YeWAY YSIEY OYA VYN YYVIY o9
o
YIY OYELYAWSLY  AYEY SYAYS Ay <Y WYY YOUFF Y OFYAY vV i
Yol-y YWY ha/YY AYY YT S FVE YA/ Yo/¥f VWYY YIS YUUfY e

[

&l Pl 5 0jg e GRS (e lalpd 5 (0) 2L
Lo VST g Yoblpys Nobleys slacuisST o
O oS 9 25 YoXINY o YRVNA SVVYY claSSleo
Lylyd )0 2 £,5 VY pSle b 6555 CuieST 4 bgsye
b e Volle s g Voble s (slacesss] (Suas s
wﬁl 9 Oy ,a)f YV¥/EN ) YYV/EY ‘_;Lmu,i:hp
wzdls |y e pyieS 8 OFFY ke b gl
5 2 5 lop plul s g e i (Y Joa2)

ol o I gxe Lgl (glp 8 po il g 5o p3 i il &S Sl 1

S i llpd 3 g plil SS9 5 g

G5 g OB Ogh by ) nSSle) TANY e
YYIOF 5 (p)S VYVIV o YYVIY ly cuipa (Sis
Al G (S G55 G G lalpd )3 (560Le)
(Y Jgsa) Lol plis 1) ials as s (p,5 FV/AY o YY/VS
cledy g o (Sis i 5l 0 Sl g 5 5 LialS
SBLESY A G iy y 4 (S Fhmogid Dlgo iy (olaid]
Sy ghe 5 Sy b)) wle Slao Jials g olS ole


http://dx.doi.org/10.29252/jcb.12.33.127
http://jcb.sanru.ac.ir/article-1-1068-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-27 |

[ DOI: 10.29252/ch.12.33.127 ]

WY

WAR Loy IYY o)l /wmjlgs Jlo [ely; ol oMol anliimgsy

52 2 0 1) G > dle olad (Ve (068 5 oyl
@l @ dg bV Joiz) B polail 33 4 klys
3Sles (glp Voblp 3 cuigSl oS @i g3 o sdalcaumday
g Sdes p Jhe (ohugy Clao 81 Sis 5 5
oebasl sgha Gialejl Lulyd 93 po )3 1) jlade oy it
Oeeds olge 1y Voblp s cwissl cplply sl o0l
B b oawlie p» Sid blwd & Jesxe oS
g lulhd o ciS caa ) ol 528 (e oiss]
el ety kel
Slacasss| (b5 wdg) el (Sid A Lulyd

s (ke Sgyobods b g cnl ) (yn 290
blyd 4 cod G35 Lulyd 3 (a5 700 5 gl b 5
cdl pials doyd AYY o WYY Cuija (A5 el
cho 93 il sl ol aoy Gl rpeS (Y Jgi2)
ALl olS (59 2 (Suid (i Sl ooy 53 4D odnlia
B 59y oliwd o (Sid 35 850 &5 b et
Sy o cpl G5 o GBI g Cosl o gne (25
obkidle Ol 258 1 0 (AXY) Wy o ol ials
el gpoge cnl 9 03)5 il (BLS Sgeypn 9 AL
Ot o(N) 298 (ol dls e 3)lg Uy (gl ol 298 0
@ bgyo bulyd 93 2 )3 (25 V0 5 (ol U g, Slass
5 o lacissl 4 bayye ol (058 5 5,955 Guiss]
¥ J2) 29 lsen

2 Ll e VOIYY Coge (SiS D pioted
U5 5 U5 ol Lmals s S S ol
5 ol pe g odl5 g5 lawg sadpbol Cldllas o  Sis
(V) Sssgmga g (i (0B g (lS olS 59y » (1Y)
Q.;.\ C"L“’ L S a5 edud o U.}L:J] Ll olS 59y
sl G geh kil cialhe iagh
OB Lalyd 53 g pieS p e ST g (o pn 52951
S5 A S Ghen cuisST g ot 5251 oS
P ol Loy e (Y Jads) Ldgr Bl 1y 3l 5 5
Uil (Y Jga) 291 o pd YO/ Y Jolee (uilsl 3 Slas
AU Slgiee SB- Cagby rals 3155 il 5)Sloe
a5 Lol sl olS iugy cend A3y p o) E5 )]
olS gy Cuond 3)Slas il 3Slas s> (n ke
plul i ()jg oguone 2l ey cplply ol
Sfdes Jials il el g uilel 3Shes (alga
gy ordplol slagimggy ) (Sid (A5 15 uilul
(V) a8 5 galoxd 5 (V) (Ko 5 (2lady jodeone
Odesl 5y (V) ohlSen 9 (sadyss 9 (£l oagl )
sl cilbs Limgg ol i b &S 15 LblS b
63l sl g cupdn Yolles 5 Volles Cuiss]
peladl sgha Laulyd 93 o 3 1) (il 3 Slee o oS
(¥ Joax) ol

bocwpa Vollps g Vable s lacwss] o bl
93 2 3 ol e g p)S AV/N g VY clay Sike
A5 ead p)S VYA 4Slke b G5ls uisST o Lalys
(¥ Jg)

Moyd i bzl 4 baye Glas Sl
Wb odnline (Lo )d YA/D) Lidazh pdaw Cbn o ials
Al G5 o s ) el 55Ske S gyl
Al Sis G5 bl s e yele YeVYI
b dezlge )3 olS (Y Joi2) 29 e yhe(lo WVYY/YY
Gyl c@bads ol Glie Al jglated (St G
LialS Lol wls 4 s |y 35 cesls Ol
> x50 g gl ks als el Joo ol &5 a3
g odlj obgw bawg sdelcuwnda guls (FA) 23,5 o olS
2 (V) OhlSen 5 S5 g 0550 olS (55, 2 (YA) oS
3l cdlas Giagh nl @l b 4520,5k olS )
Vblp g sl o A5 gt bulyd ) glidaw ot
YAOFIYY o YYOF/FF polie L cuipdy ,aabipelyd o
Jie b wils oSl 3 ol nyeS g e yele
b (S G5 bl )3 g @pe el AYO/TR
b casia Vable s 5 Vable s caiss) o ol daw jlade
20l yieS g @pe yo b YADY/YY 9 VAAV/FO ol
(Y Jgio) A5 ssalie aye yio il YAV/YD W55l CuieS]
bzl b (pySasS 9 () lho ke ol
92 2 3 Ol S 9 Vable 3 ST s Lkl 9
(¥ Joda) ab ond Wil cuigST o Loyl yis

15 4Bl olass 5 wigy £lis)) oSy Jsb lio il
4 Coud 2o YYIY 5 VM BVY LialS cpa &g
Olas Hlade (ials (Y Jods) Wl ol i ey byl
s ials by wlgoe (Sts 5 1 o)
OElS 1l o sk dnwssi g A5 bl domd )3 g oo
ol )3 g Sy e (BB coge da sl Sl g w2
Jomends 235 0 (olugy by (il g jresd als
9 Sy FSess ojlul p ol eralin b S oyl
sl ol S5 g Ll a5 5 LS a8 glis)
G 85 G g ¥ st @l 4 arg L (YO )
P gy Slio ST Gl bgee Rl eel (S
IS @L’I; b (3 u.;‘ C"l‘" oS Gl ol b W5]
Ve D N) £l g b uingl (gg p caliste Gl )
e 5508 g cpyie )b Cdllas (JA XF IV V¥
Gl @ bape i G5 gh alpd o Sy Job
(5o 5l +/20) 3555 uisS] 5 (sto 5l YINN) Vablp
VEY) Yoble b sl gy o G5 lulyd o
7 Jpi2) 33 (st 10A) YOST) s  (in ko
OB S| b 93 8 )3 g B Glise (i
023 395l ST )3 Laulpd 93 32 ) () ljee a8
4 YOS cssl g Yollps cuigst (F Joia) a3


http://dx.doi.org/10.29252/jcb.12.33.127
http://jcb.sanru.ac.ir/article-1-1068-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-27 |

[ DOI: 10.29252/ch.12.33.127 ]

WY

25 gl glocisST (Sits 4 oo L)

by ZU aaw (2lop pll 5 )5 Slao (ly (SS9 35 el bulyd (o uwa‘ SLissT 5:S0ke duslio - Jgi>
oIS > S5 ol Sy Jgb

Table 3. Mean comparison of Thzmus daenensis subsp. daenensis ecotypes under normal and drought stress
weight, canopy area, leaf length and number of flower in inflorescence
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Table 4. Mean comparison of Thymus daenensis subsp. daenensis ecotypes for the measured traits
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Table 5. Genotypic and phenotypic coefficient of variation and heritability for the mesured traits in Thymus daenensis

subsp. daenensis ecotypes
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Figure 1. Dendrogram of cluster analysis in Thymus daenensis
subsp. daenensis ecotypes under normal condition
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Figure 2. Dendrogram of cluster analysis in Thymus daenensis subsp.
daenensis ecotypes under drought stress condition

Table 6. Compare groups of cluster analysis under normal and drought stress conditions

i S g GRS g bulypd )3 gladgs aiod ] ol (sleeg S aulie — £ Jaun

3,Sles Aoyd &Blw dlass 2 J5 sl b joy olass b joy dlass 5lfj)' u‘i); LJ?I” @I‘“’ i b g S g8 u.’.)):;)f Sas OJ? Pl 5 o9 _ Llys
T ¥ 2 N e S S SR A L NI et e A ORI i il
Y/vY Y/AN Yo/t VAD/YY Ya/YA VZdAtd ARVA% +ISA AARY VY- /VE ¥./0f ¥¥/5 OA/YY VOAIY Jﬁ\ aa)f
¥/\A ¥/of SNIYS YYa/sv av/ay A-IY \V/5D -[¥5 V/AY YAY-/Y INARS s0/5¥ av/so YYAIVS p9d 03; o
Y%V MDA ¥R YA AerAR AA WY A Y AT ¥¥/YD 8% SVIY Yo5/% b 09,5 o o
AVARY ¥/¥ Y&IAN Y.V/IVY A/AY Yv/5Y VAR ~[OA \Vid Y-YY/\ YEIvY OY/+A YY/\$ YYV/Y Axol> u:i:lm
VYY \A%d YY/AN \OF/YS YA/VO HO/AF \EIYY e S ASYIVS Yo Y¥/-Y YV/¥0 /Y¥ J5| 55;
Y/\Y oy YY/YY \YA/YS av/o¥ AY/AY \O/VY g RARY VYA YY/AA ¥/ ¥Y/-¥ VVO/DY £9d 05; .
y/A ¥/F¥ YA/ - VAA/A A¥/¥Y £A/Y0 VO /¥y VYD A\YYY/Y FY/¥Y O+/YY AO/5 Y-£IA P 05; o
Y-y A7AR Y¥/-¥ \VE[-Y AV/¥Y SYINE VO/VY /0¥ RANY AYYY/YY Yo/¥¥ VXYY ¥v/a¥ WYY Axol> uai)l»ﬁ

A\

Hbarrmer (2 4.7 (|57 0 ciea ) oo L1y A0 L


http://dx.doi.org/10.29252/jcb.12.33.127
http://jcb.sanru.ac.ir/article-1-1068-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-27 |

[ DOI: 10.29252/ch.12.33.127 ]

\\rg

b3 gl slacusss (Sis 4 Joos b))

09,5 4w 4 Iy Ll o)yl dailie bl ;I (Thymus sp.)
bl (V8) OSen 5 0988 sagp 03)S s (ol
Sbee g 0)ly ibly Bl () 4 ladgd 458 @l
Iy (Thymus sp.) cpiogl i 3l GadsST Ve a8l alold
pasudie 9 25303 )13 e 09,5 w3 (2l)j Clio lise
&9 Cunl lilys d)lge (S > (allya STy &5 A5
NP lizee gblie )3 &S (ol lodisS (0 |y (S5
lasss aps (W) 50 auI’le 2l dbol wisyls
Slao ololy |y 26> (piagl adllae )90 slacsy
S 38 e b ] Jiis 55 o 0 (Seidose
atls oV il gl oldlis slito b (ctnog S (5550l

b pingh ol 3 (i 2090 SlacisS| oS

S cadly calhe Ll g0 il bl LusT,
sosldl olgs 5l e a5 A8l cpl ey Sl oo £9dge ()
slge Jols wsle (6,50 Jolge ¢ oldlyis Lite 4 bagsye
95 > (SB) haloyd g (S5 dlge (3)50)y (S
e 5 gundyss adllae )3 (V) Wil 5o 3929
sadys o bcuws SuSly &5 Md asuie (VY)
cals bl glilie dol | S5 bl il
slaceiss] o Wb ooy Ll (hag nl > Sspbe
g agly (e 05,5 S YU e B 5 STH Y 1Mo
09,5 2V 2o g b Ole BB g 095 S WiLS
Woebil b (M) ghles 5 (alsy a5 )18 %o
Oyl iz (oo GBS I Cumer VY gy o

O g bl 3 205 gl slacssS (saieg S (sl el o @l =Y Jgie
Table 7. Results of discriminant analysis for grouping of Thymus daenensis subsp. daenensis ecotypes normal

condition
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Table 8. Results of discriminant analysis for grouping of Thymus daenensis subsp. daenensis ecotypes under drought

stress condition
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Abstrac

Thymus daenensis subsp. daenensis is one of the endemic medicinal plants in Iran that is valuable for
high essential oil content and high thymol in its essential oil. In order to study the effect of drought stress
on some agronomical traits of 12 ecotypes of Thymus daenensis subsp. daenensis from different regions
of Iran and their classification, two experiments (under normal and drought stress conditions) were
carried out using randomized complete block design with four replications in Payame Noor University of
Abarkouh (Yazd province) in 2017-2018. 14 agronomical traits were recorded in drought and non-stress
conditions. The results of combined analysis of variance revealed that the differences among ecotypes
were significant (p<0.01) in all the studied traits. Drought stress reduced leaf width, plant area and shoot
fresh weight 41.4%, 39.5% and 39.4%, respectively, compared to normal condition. The highest genetic
diversity was observed for shoot fresh weight under non-stress (40.31%) and drought stress (44.33%)
conditions. The highest broad-sense heritability was belonged to shoot dry weight (97.65%), number of
days to first (99.1%) and 50% flowering (99.65%) and essential oil content (99.7%). Shoot fresh and dry
weight, number of days to first and 50% flowering were the traits related to drought tolerance. Cluster
analysis, based on Ward method and by using Eucilidian distance, classified Thymus daenensis subsp.
daenensis ecotypes under stress and non-stress conditions into three groups. Drought tolerant ecotypes
were placed in second group under both conditions. The results showed that Khoramabadl,
Khoramabad2, Arakl and Fereydunshahr ecotypes are suitable for improvement drought tolerance in
Thymus daenensis subsp. daenensis.
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