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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
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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

conditions for shoot fres
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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

oges (5l () 8535 i e pd () (isid ey ol
) St i G g St A5 G g
/vE FE/XY £/% \A A2 AR lom el 5 54
av/sa vo/¥F vo/sy YEIVS YS/A. lon plul Sis 3
/sy ARV AA/SA YAIVA YE/E. Dbzl B 5 )5
ar/y /- ) Vs \IAN] ¥/ gl B o iSa oS
\V2 YA YAINY \ZZAR FA/FE izl grdaws
YAIYN ya/f. y./oy V05 YAIAY Sy deb
AY/50 \S/0A WY YY/AA Yo/¥y Sy oy
-/ /AN AZAYN AR \¥/EY Gy glal
aa/y WIYA VE/VY YA/¥Y AYIYA A gl b 59, ol
/50 WIVY WV/Ya \#-5 \Y/¥D S 7D b g, sl
a5/a AA7AN ARIAQ) YY/sY ARIATN Sy JS ol
aa/-y Y&/ - YA/YA ¥ /¥y ¥V/AA Loy pd ddle iy
/Ny VY/AY \Y/50 \Ya e VA/YY u,.;L.,l Ao yd
av/y YY/YA Ya/¥A YAIFN Yv/5¥ ol 3,Sles

slogby, AL ops J adls picdly s
dg0 drgs bl andlamd o (i ]y Cde ol gl Sl
(el axels 4l 3540 » lpamio ¢ piycilyy ylp oS
oo ol asly by o) 3 aS Jae g (6410 pdiges 092
(1) el
Slanigd @300 31 03l b e sST (gakeg S
eolizal | 25 (92 Ll 53 adlln 3,50 (slacass]
do 2 MY ol dols oo 43 5 slades e
oSl Jol 09,5 ) () JSK8) widyS )13 Nome 095
i8S L8 Ghes 5 gpd (liel wiils S
P p 290 Slao el el og)S cnl lacasss]
5 g ol amly (:Ske | g elis) 5 Sy oye
S0 S 38 Wog)S plu 5l 0g)S cpl 3 Clie ki
NS obles lcssST psd 095 3 F Jsi2)

@ (S5 g9 pogde (2ol dcly G )3 Cudbye

S phcdlyy Yoome ki pS 0 )8 (o Jelge b cod
A Gl (8 Jgi2) (soges iy @l )b VL
Ojg Slao & byipo (ages s p il Gline (il &
A8 ol 1 5, slass (o> AVISD) len plil (Siis
bl Mo pd Aoy AA/FD) Al TDe g (1o A4/Y)
5 39 doyd (AA/+Y) gy yd ddlw dlaxi 4 (o> AA/Y)
025 9 (20> VAIVY) Sy Jobo 4 bawpe o o yieS
&S Slas dj50 30 (0 Jodn) 24 (deod AV/FD) Sy
Oppi 85 CSS plgiee 55 (VL (eges il
039 (Sif Jelge JpuS Cod ondosalie (o59id g4l
DP9y Oms Sly elie o8> g phcdlyy Gl
Cawl (0154 sloasly )0 Cio S Mol Cgs glls


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

[ Downloaded from jcb.sanru.ac.ir on 2026-07-06 |

[ DOI: 10.29252/ch.12.33.127 ]

WY

b3 gl slacusss (Sis 4 Joos b))

s 5l 09,5 cul 2,31 &S i8S )18 e 5 5398l oMo
T0e g odol B gy s i gli) pa clas plos
3Sles g uilul dopd (@3S > U5 sl (el
§ i ol iy it oS sl (S il
g 5 (F Jsi2) 292 st Syl 09,5 0 o blize oo
Ldg bwgio > 13 09,5 pl 0 Olaw polie & cuS

5 5 lacigs] cpl o5 KBS 8 jeutign B g Yallp s
g el 9 Sy 2)e 2 (rp 290 Slio ples
09 by 3 e (P Join) Bogr yid sy (5S0ke
s lao 81 k3 5l pgd 0g) 28l S s oo i
ol e ol s (B Jere) wdp e polie
2 2bo eiusl YL o Sles 4 pliwd glp 1y laeyssST
SdsST pow 09)5 53 90 el AT o balyd

Dendrogram
Ward Linkage, Euclidean Distance

17.38

-
=
u
©

Distance

5.79

v‘%{_'l« 1?@ ‘Q@o {\b ,bb"’(\
£ v @

&

*3\0

2) > &
N NG
*\bé (’b& = ‘?5\q "’z&
& 9
¢ &
Ecotype

O O Bulyd 5 (3 gl o] 5 (sladss a0 pl,S g, ) IS
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
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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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