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Genetic Diversity among Some Iranian Endemic Populations of Coriander
for Some Morphological, Phenological and Physiological Trait
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Table 2. Mean, minimum, maximum and coefficient of variation of studied traits in Iranian
endemic corianders genotypes.

La S5 oSl G G S
- Coefficient of

Traits Mean Minimum  Maximum L
variation (%)
oy o508
B 49.47 0.00 75.00 18.19
Seed vigor (%)
e i 3 e alaal
O Jre B 090 Sl 11.21 8.00 16.25 18.51
Day to emergence (d)
b, a8l B 55, alaas
Day to stem elongation(d) 57.76 35.00 79.00 15.35
WK 76 G Jaxs
AT 5, s 66.58 45.00 88.50 13.48
Day to 50% flowering (d)
WK LG G Jaas
D ORR B 290 S 77.47 55.50 85.50 9.73
Day to end of flowering (d)
S e slass
Eol B 55 ol 23.84 12.00 30.00 18.35
Day to maturity (d)
el B 5, olaad
Day to harvest (d) 101.36 83.00 109.00 5.88
A UL Lo g plas,)
Plant height at end of flowering(cm) 47.65 17.00 75.00 24.02
A 559 S Gposaals
A pard 00 S ek s 12.91 2.00 22.70 23.29
Longest leaf length (cm)
Blos 4 ced S a3l 4l
Longest leaf angle relative to stem (°) 61.00 35.00 100.00 29.20
[ IRE VIR VS
R o T 9.37 3.67 25.25 28.31
No. basal leaf
KS &
S 1.85 1.00 3.00 15.12
Petal color
- 13
S Jlue 25.98 6.35 45.80 23.14
Chlorophyll content
e s
e 13274 11.00 253.00 26.25
Umble No.
L8 alass
S S 11.81 4.30 17.00 21.68
Branch No.
3 Jaas oy gd
TR 0% Sowe S e 9.86 2.20 14.30 28.14
Fruit average per umble (No.)
ssx0 I8 05
Thousand fruit weight (g) 11.59 6.60 16.50 22.56
. as
B 0% S S 1389.30  38.50 2250.00 16.06
Fruit No. per plant
é.\...tn 43.61&.5:. le.ba\,.\.a
N 0.04 0.00 0.22 21.25
Breaked fruit (%)
S 90 I >S.L;\.c
" 17.22 0.50 30.90 26.32
Fruit yield (g)
Sl lad
_uu 2 e 0.03 0.006 0.07 29.10
Essential oil content (ml)
RCTIOR
o 029 14.40 0.20 28.00 19.28

Shoot dry weight (g)
TPetal color were in numerical scoring included white (1), bright pink (2) and pink (3).
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Fig. 1. Dendrogram constructed for grouping studied traits in Iranian endemic coriander genotypes
using Ward method and squared Euclidean distance.
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Table 4. Egenvalues, variance and cumulative variance of 5 extracted factors based on
principal component method and varimax rotation in studied Iranian endemic coriander

genotypes.
Jele 8319 Jluga okl S ololy
Factor Egenvalue Variance Cumulative variance
1 6.14 27.94 27.94
2 5.84 26.56 54.51
3 1.88 8.56 63.07
4 1.82 8.29 71.37
5 1.30 5.94 77.31
Rescaled Distance Cluster Combine
0 5 10 15 0 %
| | | 1 |

59347 1 i

TN-59-36 e

5942 1 M

Commercial ~ p=—t=—f

™.59-158 =
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TN.59-160

THN-59-111

TN-59-230 .

Fig. 2. Dendrogram constructed for grouping Iranian endemic coriander genotypes using cluster
analysis based on Ward method and squared Euclidean distance.
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Table 5. Factor scores of studied traits in Iranian endemic coriander using principal components and

varimax rotation.

La S5 Ladele
Trait Factors
1 2 3 4 5
s & a8
T -0.11 0.14 0.32 0.72 -0.12
Seed vigor (%) f
O e 3 55, alaas
’ -0.07 0.04 0.07 -0.85 0.03
Day to emergence (d) t
L'):A) Gl B 390 alaas
. 0.39 0.86 0.09 0.01 0.06
Day to stem elongation (d) f t
JAJK/O* U_’)JJ slaad
. 0.48 0.75 0.27 0.04 0.08
Day to 50% flowering (d) t
WK LG G laas
AR ORR B 090 2 0.60t  0.73 0.08 0.03 0.11
Day to end of flowering (d)
S5 slaa
Eob B 500 olas 015 -042 059 017 -0.20
Day to maturity (d)
cdila s B 5, slaas
’ 0.56 0.68 -0.08 -0.04 0.05
Day to harvest (d) f f
A LG o S gl
0.65 0.51 0.1 0.12 0.0
Plant height at end of flowering (cm) f f 7 ?
B psd 59 S (il Jsb
0.52 0.71 0.26 0.01 -0.11
Longest leaf length (cm) f i
Blas 4 e S il 4l
Longest leaf angle relative to stem (°) 0.02 0.70% 0.14 031 -0.11
(NO.) by S_)-I alaas
e 0.10 0.80 0.13 0.01 -0.11
No. basal leaf f
RS K
S S -0.19 0.16 0.12 0.07 -0.85%
Petal color
. L3
ot e 0.367 0.48 0.28 -0.32 0.43
Chlorophyll content
Sia glaas
Umble No. 0.797 0.24 0.01 0.07 0.10
Al gluas
Branch No. 0.727 0.34 0.09 -0.03 0.22
. a3 Laws
% 09 fams Sl B 0.63% 048 -0.23 -0.13 0.06
Fruit average per umble
8530 5158 (3
. . 0.55 -0.49 0.40 -0.14 -0.01
Thousand fruit weight (g) f
- e
B2 02 e S 0.86t  0.20 0.04 -0.03 0.16
Fruit No. per plant
s GISE slas sio wus yu
h -0.06 -0.06 -0.86 -0.10 0.15
Breaked fruit (%) f
5510 3 Slac
0.95 0.00 0.04 0.03 0.08
Fruit yield (g) f
sleal lad
oo 0.09 0.40 0.28 0.48 0.34
Essential oil content (ml)
50 Sba e
o o9 0.877 0.21 0.14 -0.06 -0.08

Shoot dry weight (g)

+ The scores higher than 0.5 were considered as significant.
lead ﬁs; BUAH! J|Ju.'u.n <16 5 3L GLA‘-’:'J‘AT


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.2.8
http://journal-irshs.ir/article-1-70-en.html

PR

oKas 5

FRSFONT 5 7€ vC 0 <0 ey o0 o e e 07, Tk T e 0 e
-K1[1qeqoad JO [9AQ] 9,6 1B OUILIP JUBdIUSIS uou pey o) Je[lwls Sulmol[oJ SUBIAL

qQ0t°0 ® 200 J2¢€8°0 QLLLS BOC'C 80000 BELTI qQ €001 qQoT°LI1 qQov'Il BOLT 14
80801 BZ0°0 qQLEET ' 8ECI BYY6 B6L0°0 BE00I qe 011 B G CTI qe 26'CC BOL'L €
BIS61 B 100 qe cO°LI BCLYI B 8CCI BZ€00 B 80°6 BEYET BOSPI BCREE BIv'C [4
Bg8LO6I B €00 BC6'CC BCOLI B IS0l B E00 B8Y°El qe c6'Cl By ISI B y1°8¢ L2 89'[ 1
s[quin (%) ynyy 1ySom
A\Mwuﬁwmm, ([) JUIU00 ) .HMM%HM 10d oeroae  pyeaIg nnay R _MMMM”MHU 0100 11 dio
- 1o [epuossy iy L WY g e pussnoyp N PURIE ONRIGHA o 109 1%12d O
T D A T 1 T N A A AR
s e oo o g o oCor €0 w0 il

*sad£10uoF s19puRLIOd DIWAPUS UBIURI] UI Sied) parpnis 1oy sdnolg Jo uoisredwod uespy juo) 9 d[qe],
_ﬂ_alvd..ﬂm;j Klq.ﬁmziv}%Mﬁﬂajmﬁ—ﬁﬂmﬂ%jﬂmﬁﬁ::bﬁiﬂoﬂﬁnﬁﬂqjﬂmﬁqbwﬂi.h«w_mﬂ_ﬂ.

FASINT 5 00 70 0 oS e oy o e e 07, ke S¢S e
"A111qeqoad JO [9AJ] 94G 18 QOUIYIP JUBdYIUSIS UOU PRy 1o} Je[iwls SuImo][0F SUBIALL

q0S¥ 08¢ q91°0T qor°'s 099'¢8  ©99'6T 201°9¢ 999'9% 200°s¢ € 8S5°01 ©00°SL 14
qe Z1'y CRANII € o8Th qesL q¥001 e8¥'LT qQ9L VL q.L0°79 q8¥°S¢ LRaAN! © 88'8¢ €
€898 BOI'IC ©9¢8¢ vOL 61 B0'80T ®BELLI B 1788 B11°08 BICIL B 0S0I 9999 C
qe €L’¢ qQ6€¥1 B LSS q65'8 qe 8'z0I  ®'BITI'E€C qe8L6L  9e 0¥'69 qe €0°6¢ e90'I1 48 00°0S I
wJs 0) - SuLMO[} 3 3uLMO[}

JAIE[aI 9|FuE :Hmowﬁw . ! Jopudie Jea[ JSoAey  AjLImjewa :c@%om %08 uone3uo[®  ooudSIourd

JBd1 1898u0] K Y3y jueld |eseq 'ON  O1AeQq  014e( pu> .M ) ke o1 ke wops 0)Aeq 01 KB 1oSiapoog  dnoin

ey ) Wma S At QFrTe s 570 sre Sl e o Tl el ey AR
s o T T2 HAHO oTe sy oome C6C e €6C 1«1«. W_MW 9 -0/ ore C6C g o C6C g
e e T (Cm? Fop o = -9 corye C6C

"sadK10Ua3 SISPUEBLIOD OIWISPUS UBIUEBI] Ul S)Iel) paipnjs 10j sdnoid jo uoisiedwiod Uesjn 9 9[qe .
SO 4= omy e SO0 D FFSTN D) O e o ren ) W) gl 70

[ 60-20-G20z uo Jr'sys.i-feulnol wo.y pspeojumoq ]

[82TLT'S6ET ¥STL089T T'TO0T 0 :HOd ]

YY¥


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.2.8
http://journal-irshs.ir/article-1-70-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

ool it o g slosu 57 S sulaad S5 g5l

o

855 sl oy s ga s ool 58 slasu S G (2L (S5 g5 pully 43S sl G s b
OV Jals € 053 YU (o gae s udpeilng (o omly s B 555 alass (sl (SB35 oy 5 S5 (S8
(VA) il g e Tl 31 ol sty 805 5 (S3up 0l JSES Lo (mdle ) (S5 sladale VL
Lass 53 gl G sl Gulend s GBS G 9 (5588550 GBas O s (SB35 Gl b cures el Gl
it alad) 5088 (55 5y S L8 sladalllae L dalllas ol (sladass o aalsd cialio pusu ) (S35 6l
B 50 slaas aloa 5 cbidonany 5o S50y los (VL £95 Sasel 5o (i g3y o Sisosk 4 o)ls clillas
AN ) @YL osae gl 5 s SEUIE 5 SBway Guilsly Grines (VY) ad (LIS il
SN 0083 5l (rrupa9) 4 Oasens 510 531534 (sladalisg 5u 4S ol g (VY) wck saaliie (S35 ol LIS
oo 9 Skae (sl ST 5 SBway £ 68 lacu s ol suliiul wls |y endlass B 55, alaad 38
Jae VU (B8 swiasplis ool S use Vb sad aosln (SB35 edday 5 oesee sehaihy s onlb
ouliad s Wou 55 e GLAT Gl s macal (S5 g 0l JSBS 5o (has sladale oS 5B 5 L5 ol 33l
g5 sl rs 308 (K5 £ 95 555 sMallas 5o (V) sl shres (SB35 cisde b sl o)
ad GE15S s s 9 Slae (6l (YL (AVIY ) (posae snipadlsyg 5 Gl (YAPA) SIS 5 (YA/-A) (SlBwy
S 508 5 e gre YL uSlae 4 oliis 5l 4S ol 3 Y0 003 YL uShee 4 a8 L 0l by (YY)
5 B0 £50 slacn o slajluie o aa s basd soliial sul3igs sladelisg 5o ally Glsie 4 sa s ool
O Guileal Hlate JLES 50 b3 (ol 33 31 € o8 8 dalh o) 5 oo (SUB3 @ g 5 s il (SIS
I 31 38 e dose sLGEWS s 4S WS LIS (V) slall 5 LiSis gheallian 5o )l ¥
o8 saliiil (gl Wl g5 oo puilesd HlaBe 0 SWL g 1l L VP su gl il wsa g (YL £ e Gl Hlade
) s SEa 055 OiSile Gty YOV 605 05k dan 55 S 55 s Gl 505 5 sal34 sladeli s
ol ol B oo sad dalas [Sib3 slaslol Gulial oo .0l e Wil 53 oo 835 (shuw Buma (sl «S cutly
OF 33 oS Sl 580 ains ladole 5 s Lae3 o2l 3l 531 JSES S0 s 4 sy S8 055 4S i <
ol SB35 (¥l £ 938 S ad peddie g alad) jims Hu 5uaS glass B (SUB3 698 (595 2 slealllas il
(VF) el sa s gos o0 sLasa S G (S

6l Jyl Jele @ s slaShy lacurs (o oo 50y ble umd Gum Y w s L
oI5 0oy s SEA G5 oo dlaal dald sluad iy sluad S olass s wb YU o Slae (a0 Gaa,
G Ol Sul3i Bas S (Sose Lo Grines g AT WOl a5 5 (sab) ssae wlasd 5 s
b aladl ol calidonay 4 by so Lo S50 (S a0 Jole (555 03 R3S Wb wdly wsus)

g I3 sladaling s GlSee sl 8508 slasa s 5l (sledisan wiad ) Jala slada® G aa s b
lor o0 55 p o8 858 slass S s 5t (oings sLaplal 5 a9 Slas o e 9 Shae Sy il
Slaad (K359 50 5 a g 858 (slasy o3 i g suliiod o gols slacsaa 5 3L Guilal HlaSe Caua 4 Guseuy
P 5 Jsl oS 4 o (1S GShe lidoniny sla S5y soles SIS 51 5 Sl (il E5L B 5y,
@l il 5 (s 8559 G BS 5 uSlae (hhal 5 usSlae s Gun YL G e B L Ol by il
s 4 0 Slae 0 Gua; S 30 latelin s suliiad (gl 05 S Cal slasa s Bl Olsige 058 ol
29 Ol ise 0385 Gl 3 Gl sl o O (05 polea 808 dadidio 0 B3,L o a5 (a9l 5 Yk
£S5 oo 2 sladllae 5o e (ol KB 4 punad Bud 4l o guliie laels
©ad a5 ST G ey a0 A0S ad aladl (VY) GLIKea 5 Sl by 4S 5SS

Yo


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.2.8
http://journal-irshs.ir/article-1-70-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

OolSas 5 illos

lacurea gl Gubisls 48 Jla Ko (7F-F) Oy Dlaews Las g S 5 Lass S5 olee bl &S (Fose
S5 alold ity usay 4 aa st b o (AV--FA) Vb Lacnaea (500 5 (AVF-TY) Lassie Loy S o500
9 s S5 Gl b curea 4 Gane; gl alls Olsie 4 Olsee Lasa s (ol S YT 5 Y8 slasa s G

950 saliial ul3ia sladeliy 5o o ta Dty 4 (ol Giaes

References &b

o= YOF sl ol pany wagd oKl olplaml aid Oly sBloedlal AYAY .G Slaal

Stipa ) & aline o S (SB35 98 e AYAF . Glisns olisme 0 s @3k g ef i Slasassy
Olol Kaa y 28 GLLS ol 5 i3 o8 Jia g5y — ale woliliad )l o (arabica L.
N0 NV

Y.y L.)‘J'Q:’ 4.3;\5:» (5L_£u obl.ﬁ.:ll dJ‘ _\.‘9 LSQLA_)J OLAL._S K) L§'~3~9~)‘J QLA‘:sg AYAVY T K‘}AJJ.A.H UAJL‘A .

sl s s 0 Slae () adole € 323 AYAY L led . 5 anolai o LAslE p ca isas sk
A AV L Swdla 5 a5 auS olus guad

aa o ooy s S5us sl Wadele 43a3 5 (SUB5 g5 e AYAY (S350 5 a wsulb] K
ViNNOIY Gledeal panle mlie 5 (6555LES 53 5 psle pso00

SLHLATI dan 53 o suite win soblel Glaghos b Bl AYAA 3505 o8] a5 (saane Gu ca aule .

0 YA 5058

7. Abou El-Nasr, T.H.S., M.M. Ibrhim, K.A. Aboud and A.M.E. Magda. 2013. Assessment
of genetic variability for three coriander (Coriandrum sativum L.) cultivars grown in

Egypt, using morphological characters, essential oil composition and ISSR markers. World

Appl. Sci. J. 25:839-849.

\2


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.2.8
http://journal-irshs.ir/article-1-70-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

ool it o g slosu 57 S sulaad S5 g5l

8. Dyulgerov, N. and B. Dyulgerov. 2013. Variation of yield components in coriander
(Coriandrum sativum L.). Agric. Sci. Technol. 5:1314-412.

9. Emamghoreishi, M. and G. Heidari-Hamedani. 2006. Sedative-hypnotic activity of extracts
and essential oil of coriander seeds. Iran. J. Med. Sci. 31:22-27.

10. Hojati, M., S.A.M. Modarres-Sanavy, M. Karimi and F. Ghanati. 2011. Responses of
growth and antioxidant systems in (Carthamus tinctorius L.) under water deficit stress.
Acta Physiol. Plant. 33: 105-112.

11.Johnson, H.W., H. Robinson and R. Comstock. 1955. Estimates of genetic and
environmental variability in soybeans. Agron. J. 47:314-318.

12.Lopez, P.A., M.P. Widrlechner, P.A. Simon, S. Rai, T.D. Boylston, T.A. Isbel, T.B.
Bailey, C.A. Gardner and L.A. Wilson. 2008. Assesingphenotypic, biological, and
molecular diversity coriander (Coriandrum sativum L.) germplasm. Genet. Resour. Crop
Ev. 55:247-275.

13.Meena, Y.K., B.J. Jadhao and V.S. kale. 2013. Genetic variability, heritability, genetic
advance, correlation coefficient and path analysis in coriander. Agric. Sustain. Dev. 1:27-
32.

14. Mengesha, B. and G. Alemaw. 2010. Variability in Ethiopian coriander accessions for
agronomic and quality traits. Afr. Crop Sci. J. 18:43-49.

15. Mohammadi, S.A. and B.M. prasanna. 2003. Analysis of genetics diversity in crop plants:
salient statical tools and considerations. Crop Sci. 43:1235-1248.

16. Monirruzzaman, M., M.M. Rahman, M.M. Hossien, A.J. Sirajul Karim and Q.A. Khaliq.
2013. Evaluation of coriander (Coriandrum sativum L.) genotypes for foliage yield and its

attributes. Bangladesh J. Agr. Res. 38:175-180.

Yv


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.2.8
http://journal-irshs.ir/article-1-70-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

OolSas 5 illos

17.Msaada, K., K. Hosni, M.B. Taarit, T. Chahed, M. Kchouk and B. Marzouk. 2007.
Changes on essential oil composition of coriander ( Coriandrum sativum L.) fruits during
three stages of maturity. Food Chem. 102:1131-1134.

18.Shukla, S., A. Bhargava, A. Chatterjee, A. Srivastava and S. Singh. 2006. Genotypic
variability in vegetable amaranth (Amaranthus tricolor L.) for foliage yield and its

contributing traits over successive cuttings and years. Euphytica. 151:103-110.

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.2.8
http://journal-irshs.ir/article-1-70-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

Iranian Journal of Horticultural Science and Technology 17 (1): 13-28 (2016)

Genetic Diversity among Some Iranian Endemic Populations of
Coriander for Some Morphological, Phenological and Physiological Trait

H. Dehghani’, A. Hasanzadeh and M. Khodadadi'

Information on the genetic diversity in the target population is the basic step of each
breeding program. In order to evaluate the genetic diversity of Iranian endemic coriander 16
populations, an experiment was conducted based on randomized complete blocks design with
three replications in the research field of faculty of agricultural sciences, Tarbiat Modares
University, Tehran, Iran in 2014. The differences among coriander genotypes were
significant for all studied traits. Results of mean comparison showed that the populations NO.
160 and 353 had the highest fruit yield, essential oil content and shoot dry weight,
respectively. Five factors were extracted from factor analysis, which accounted for 77.31%
total variation of data. Coriander populations were categorized into four groups based on
cluster analysis. Based on the proximity matrix, thpopulations NO. 230 and 306 had the
maximum genetic distance also, 347 and 36 populations had the minimum genetic distance.
Finally, to get more fruit and fresh vegetative yield and early ripening 450, 353, and 230 can
be used in breeding programs, respectively.

Key Words: Cluster analysis, Genetic diversity, Endemic population, Coriander.

1. Associate Professor, Former M.Sc. Student and PhD Student of Plant Breeding, College of Agricultuer,
Tarbiat Modares University, Tehran, I.R.Iran, respectively.
* Corresponding author, Email: (dehghanr@modares.ac.ir)


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.2.8
http://journal-irshs.ir/article-1-70-en.html
http://www.tcpdf.org

