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Variation of Yield Related Traits, Flower Morphology and Pollen Viability in some
Iranian Thymus Species
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Table 1: Species name and place of collection of the different Thyme ecotypes

sl Je 45 ol Slas R0, Ssleez Je a5 ol lasl s,
Place of collection Species name  Abbr. No. Place of collection Species name Abbr. No.
“5;'5"'_ T. lancifolius ~ TL5 9 (o9 oleael T. daenensis TD1 1
Markazi Esfahan (Fereydan)
ol K ; TK1 10 (Ol)olede! T. daenensis TD2 2
Lorestan otschyanus Esfahan (Dararn)
Ql”'_dj K I TK2 11 6}5)-“_ T. daenensis TD3 3
Zanjan otschyanus Markazi
Ol ) I TK3 12 Ok T. daenensis D4 4
Tehran otschyanus Lorestan
w2t ! oo TK4 13 S T lancifolius ~ TL1 5
West Azerbaijan otschyanus Lorestan (Aligudarz)
e yS T, s S -
© TK5 14 o T. lancifolius TL2 6
Kerman kotschyanus Kordestan
w0 Ol T. fedchenkoi TF 15 oltel T. lancifolius TL3 7
West Azerbaijan Esfahan
ol T pubescens TP 16 Ll > o)) T. lancifolius T4 8
Zanjan Lorestan (Khoramabad)
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Table 2: Coefficient of variation of yield and flowering-related traits in different populations of Thyme species

T13 T12 T11 T10 T9 T8 T7 T6 T5 T4 T3 T2 T1 43_95 P
Species name
64.54 1.13 18.33 11.33 12.10 3.43 43.77 30.50 28.99 17.90 18.87 11.89 18.19 T. daenensis
67.94 2.60 11.72 14.74 9.29 6.82 22.15 41.70 17.26 6.45 7.87 5.69 6.09 T. lancifolius
21.12 55.90 13.00 57.07 9.80 6.62 20.55 65.79 8.35 3.59 20.59 17.56 8.47 T. kotschyanus
—_ —_ T. fedchenkoi
_ _ T. pubescens
lodisS (s £95
36.37 9.16 6.77 7.83 6.41 3.87 10.27 34.12 10.16 11.48 11.95 11.74 10.12 Variation between
Species

G5 5 10 Comex S5 0529 S0t paiy 5 p,lez ST j0 Cewlrdisd (o Ol st g o caieo LiS et (o slacl g 4sS o 9,0 @it Dlas sl Ol o po saies Ll s e slacl

COlas 3529 43S 12 (49,0 £4i5 drmlie 1Sl
The numbers in every row show coefficient of variation in every species, and the numbers in every column revealed CV between species. CV did not calculate in the third ant forth species,
because of the existence of one population in every species

w7 Job T10 (IS Jsbo :TO « cas 51 55, sload T8 cails 50 (9 :T7 sy Sas 039 :T6 o5 p,0 TS oI Jsbo T4 gy gl SzsS ;b8 T3 ooy gl S0 ;a8 T2 waisy glas )| :T1
oé)f ‘SSLao.\j)‘ :T13 ‘w2 slaws :T12 ‘QfoLA J}J@ T11

T1: Plant height, T2: Large canopy diameter, T3: Small canopy diameter, T4: Leaf length, T5: Leaf width, T6: Plant dry weight, T7: 1000-grain weight, T8: Number of day to flowering,
T9: Flower length, T10: Flag length, T11: Pistil length T12: Number of flag and T13: Pollen viability

\a%



o3 JF 539998590 85 hos b i o olheo £ 55 10,10 5 (5T

Table 3: Mean comparisons of yield and flowering-related traits in different Thyme species

L

T8 T7 T6 5 T4 T3 T2 T1¥ aibaie il L:w

Location Species name )

Abbr.

69.24d 0.29ef 47.33a 5.41f 20.61c 270.83g 384.17gh 175.83def Esfahan (Fereydan) / (% ,8) ol T. daenensis TD1
73.53ab 0.28f 27.16e 5.86f 27.99a 357.77bc 434.44c-f 188.88cd Esfahan (Dararn) / (;,l,l8) o lasl T. daenensis TD2
74.38a 0.22g 43.27b 5.91f 23.33b 435a 510ab 262.33a Markazi | 535 T. daenensis TD3
70.38cd 0.55a 25.95¢ 9.58a 18.63def 358.33bc 470bc 210b Lorestan ; .., J T. daenensis TD4
72.28bc 0.45b 39.16c 7.94¢ 18.91de 309.44ef 402.22d-h 171.11ef Lorestan (Aligudarz) / (; o Jl) s ) T.lancifolius ~ TL1
74.22a 0.43b 42.33b 7.86¢C 20.94c 282.78fg 390.55fgh 175.55def Kordestan / :\lws,S T. lancifolius TL2
75.45a 0.34d 24.16f 6.41def 19.91cd 346.67bcd 430c-f 193.33c Esfahan / el T. lancifolius TI3
70.36¢d 0.55a 17.25h 8.91ab 20cd 324.17de 400.83e-h 168.33ef Lorestan (Khoramabad) / (sbT ¢,3) o\l ) T. lancifolius TL4
63.14g 0.32de 18.27h 5.75f 22.41b 337.78cde 447.22cd 188.33cd Markazi | ;S e T. lancifolius TL5
70.39cd 0.43b 14.16i 6.33ef 18.74de 337.77cde 421.11d-g 178.88cde Lorestan / ;e ) T. kotschyanus ~ TK1
71.35¢ 0.40c 8.26k 7.50c 19.77cd 370b 440.83cde 168.33ef Zanjan | ;= T. kotschyanus ~ TK2
70.34cd 0.56a 20.259 7.16cde 20.72c 263.89g 367.78h 190.33cd Tehran / )l,e5 T. kotschyanus TK3
67.26e 0.33d 48.27a 7.99bc 19.80cd 266.679 323.33i 151.11g West Azerbaijan / o ,¢ oyl T. kotschyanus TK4
60.38h 0.38¢c 26.25e 7.36¢d 19.52cd 423.33a 515a 178.33cde Kerman / ;L 5 T. kotschyanus TKS
65.30f 0.39¢ 12.33 5.72f 17.11f 255¢ 324.44i 160.16fg West Azerbaijan | ¢ oylb,3 T. fedchenkoi TF
70.37cd 0.43b 30.41d 7.33cd 17.61ef 306.67ef 393.33fgh 190cd Zanjan | ol T.pubescens TP

(P<e/0) i)l X00Ss b o Sls yge3l Blod 51 a0 50 lao a5l (6 lo sime IS coiiivd alie B> S JSlas glyls a5 slaoogs
Means in each column followed by the same letter are not significantly different by Duncan multiple range at the 5% level
oS B 10 Comex Sy 3929 Judods paiy 5 p,lez oasT jo . Canlrdisl o Dl (o b oaied lis et o dlacl g digS 2 9,0 calite Dlas (gl Ol (o pb saipo Ll (s, e slucl
SuBla5 929 W95 58 (19,3 £955 Armilone (ISl
The numbers in every row show coefficient of variation in every species, and the numbers in every column revealed CV between species. CV did not calculate in third ant forth species,
because of only one population in every species.

w2 Jobo T10 (IS Jobo T « 25 S U 55, oloss :T8 cailo 3o )55 T7 caigy St 59 :T6 oS 3 (5,6 :T5 oSy Jobo ;T4 ¢ o5y gl S8 ,had T3 hgy b Syl T2 @y el 1Tl
oejf @Loo.).s)‘ :T13 w2 Slass T12 “;ol.o J9‘|" :T11

T1: Plant height, T2: Large canopy diameter, T3: Small canopy diameter, T4: Leaf length, T5: Leaf width, T6: Plant dry weight, T7: 1000-grain weight, T8: Number of day to flowering,
T9: Flower length, T10: Flag length, T11: Pistil length T12: Number of flag and T13: Pollen viability
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gl i SloaisS )5 ) 0yse IS L das e Slao ke anglie 1Y Joaz aslol
Table 3 Continued: Mean comparisons of flowering-related traits in different Thyme species

T13 T12 T11 T10 T9¥ — 47 el aslel
Location Species name Abbr.
38.25i 3.91ab 8.44d-g 8.27 cde 8.08 de Esfahan (Fereydan) / (o3 ,8) kel T. daenensis TD1
79.40c 4a 8.22 efg 7.35¢fg 7.11fg Esfahan (Dararn) / () ) okas! T. daenensis TD2
12.431 4a 8.91 c-f 8.30 cde 7.69 ef Markazi | 535 T. daenensis TD3
41.04h 4a 11.91a 9.66 ab 9.58ab Lorestan ; ..., J T. daenensis TD4
50.37 g 4a 9.02 c-f 8.27 cde 8.36 cde Lorestan(Aligudarz) ; ¢, 3os iy -l T. lancifolius TLL
745m 3.77b 8.80 c-f 7.05fg 7.75 ef Kordestan / :\liws,S T. lancifolius TL2
31.26 4a 7369 6.19¢g 6.94¢9 Esfahan / )20l T. lancifolius TI3
68.16d 4a 9.83 bc 8.19 c-f 8.19 de Lorestan (Khoramabad) / (sbT ¢ ,5) oyl ) T. lancifolius TLA
20.23k 4a 10.02 be 9.11 abc 8.94 bc Markazi | ;5 e T. lancifolius TL5
53.24 f 4a 7449 8.33 cde 9.38ab Lorestan / )t J T. kotschyanus TK1
50.26 g 4a 8.94 c-f 7.85 def 8.08 de Zanjan | ol T. kotschyanus TK2
69.23d 4a 9.66 bed 8.58 bed 8.69 cd Tehran | ) ,e5 T. kotschyanus TK3
57.06 e 4a 10.61b 10a 9.69a West Azerbaijan | ¢ oyl )31 T. kotschyanus TKA4
82.10b Oa 9.97 bc Oh 7.66 ef Kerman / ;L 5 T. kotschyanus TK5
88.30a 4a 7.941g 7.25efg 7.69 ef West Azerbaijan | ¢ oyl 3l T. fedchenkoi TF
53.30 f 4a 9.35b-e 7.11 efg 7.331g Zanjan | ol T.pubescens TP

(P <o+ 0) 36,05 K0S b S5ls g0l B 5l cy 03,90 Slao a5l 6 )ls cme SN caiiwn aslie By> S Bl sl ls a5 laosgs
Means in each column followed by the same letter are not significantly different by Duncan multiple range test at the 5% level

va

03,5 Sleoasy T3 oz olowi (T12 (e dow) (Sole Job :T1L (o ho) oz 0 Job :T10 (o k) 5 Jobo T9¥
*T9: Flower length (mm), T10: Flag length (mm), T11: Pistil length (mm), T12: Number of flag and T13: Pollen viability
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Table 4: Correlation coefficient of morphology and flowering-related traits in different Thyme species

T13 T12 T11 T10 T9 T8 T7 T6 T5 T4 T3 T2 T1 olis
Traits

1 0.61" T2

1 0.86™ 0.55™ T3

1 0.29** 0.28" 0.33" T4

1 -0.30" -0.01™ -0.01" -0.11™ T5

1 0.01" 0.17"™ -0.12" 0.07" 0.17™ T6

1 -0.37" 0.69™ -0.49™ -0.29 -0.20™ -0.26™ T7

1 0.01™ 0.21™ 0.06™ 0.27™ 0.02™ 0.02™ 0.34" T8

1 -0.28™ 0.32" 0.01™ 0.30 -0.23™ -0.19™ -0.15™ -0.14"™ T9

1 0.53™ 0.34™ 0.11" 0.10™ 0.07™ 0.06™ -0.40™ -0.39™ 0.06™ T10

1 0.18™ 0.52" -0.34™ 0.33" 0.14" 0.54™ -0.09™ 0.05™ 0.13™ 0.05™ T11

1 -0.16™ 0.87" 0.16™ 0.58"™ 0.05™ 0.01™ -0.07™ 0.07™ -0.43" -0.45™ 0.06™ T12

1 -0.32" -0.01™ -0.31" -0.06™ -0.40™ 0.27™ -0.41™ 0.04™ -0.12™ -0.14™ -0.25™ -0.46™ T13

S sre e 9 2oy S g gy Jleixl Zakaw (ol sixe oS iay NS g s o
*, ** and ns: Are significant at the 5 and 1% probability level and non- significant, respectively
w25 Job T10 (S Jsb TO a3 S b 55, slaws T8 ails 5o 39 T7 gy Sis )39 :T6 o5 o o2 T5 o5y Jobo T4 ¢ gy gl SzoS 1B T3 how gl 53 ;a8 T2 waigy glis )| :T1
oé)f ‘SSLao.\j)‘ :T13 ‘w2 slaws :T12 gé.)Lo Jj.lc T11

T1: Plant height, T2: Large canopy diameter, T3: Small canopy diameter, T4: Leaf length, T5: Leaf width, T6: Plant dry weight, T7: 1000-grain weight, T8: Number of day to flowering,
T9: Flower length, T10: Flag length, T11: Pistil length T12: Number of flag and T13: Pollen viability
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Table 5: Result of stepwise regression for all studied traits in different Thyme species. Plant dry weight was considered as
dependent variable and the other traits as independent variables.

. ¥ g s.«.:‘ 2 .
Cumulative RZ Regressmn coefficients Traits
B6 B5 B4 B3 B2 B1

0.88" 057" B dsb
Flower length

0.90" 037" 0.29" w7 Sl
Number of flag

0.92" 37.53" 64.12" -0.41™ P9 B S5 sl

Large canopy diameter

0.95" 023" 68.01" 013" 0.04" 2,5 Sl o
Pollen viability

0.97" 0.18" 047" 27,71 -0.08" 012" oz Jsk

Flag length
0.98" 039%*  1605° 1927 047" 0.38" 047" byl 03

1000-grain weight

Aoy S g i Jlaizl mahaw jo lo g i ey
*and **: Are significant at the 5 and 1% probability level, respectively

T. lacifolius (Lorestan)
T. pubescens (Zanjan) |

T. lacifolius (Kordestan)

T. daenesis (Esfahan)

T. kotschyanus (Lorestan)

T. kotschyanusi (Azerbaijan)

T. kotschyanus (Zanjan) -

T. lacifolius (Esfahan)
T. lacifolius (Markazi) [
T. fedchenkoi (Azerbaijan)

T. lacifolius (Lorestan)

T. kotschyanus (Tehran)

T. daenesis (Lorestan)

T. daenesis (Esfahan)

T. daenesis (Markazi)

T. kotschyanus (Kerman)
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Fig 1: Dendrogram of cluster analysis for all studied traits in different Thyme species
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Variation of Yield Related Traits, Flower Morphology and Pollen Viability in some
Iranian Thymus Species

Golabadi'®, M., Zaghian?, N. and Zeinali®, H.
Abstract

In this study, 16 ecotypes of different species of Thymus were evaluated for morphological and flower related traits
(plant height, canopy diameter, leaf length and width, plant dry weight, 1000 grain weight, number of day to flowering,
flower length, flag and pistil length, number of flag and pollen viability) in a Randomized Complete Block Design with
three replications at the Research Center of Agriculture and Natural Resources in Isfahan. Analysis of variance showed
significant difference for these traits between studied species. Mean comparison showed that the highest amount of dry
weight has belonged to species of Thymus kotschyanus from west Azerbaijan. Therefore, this genotype can be offered,
if the purpose of breeding program is increasing of plant dry weight. Study of correlation between traits showed that dry
weight had a significant negative relationship with 1000 grain weight and pollen viability percentage, as increasing of
the number of seeds per inflorescence may reduce the availability of photosynthesis materials for the vegetative parts of
plant. Stepwise regression analysis showed that flower length, number of flags, large canopy diameter, and percentage
of pollen viability, flag length and 1000 grain weight explained variation of plant dry weight and these traits are the
most important component of plant yield. Cluster analysis on the studied species could be divided them into 4 distinct
groups. The results showed that these groups did not follow geographical distribution.

Keywords: Dry weight, 1000 grain weight, Canopy diameter, Pistil lenght
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