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

TGaIIaA ilaias g ool jopua ol SEAS ssan

oS>

Onad 4 ondly gl dalllas u) g0 (ALS dasla (SiB3 £ g3 Sl J) bl (sal 33 el sa alasl ) Ui
ol B L e s 0955 V8 (555 09 (euled] (ol B a5 (sLA0a S 53 3 gn 3o (ST £35S L sliie
oo ca i ol (57,5 LaS suSiily S8 de 550 50 9 WWAY el Yl so LSS e b Suleas Lol slaS 5l
Gy&huJJCs.‘).\VOV bJJ:JuuSL.ulJMBALs‘x \F- bdﬂ‘awdﬁlﬁ.c(s‘x\‘O’ bdfuf:):%uégoms&n
STVVIYY ggane 50 4S w455 S L 0 Jole 0 sl dadole 45 43323 slada® Gulidd s aials | Sk 0 sl
WSl a8 5 S ley 4 50K slasy 5 gl pn 4)a3 slatad® el s iges (Wu S dia 5 1 Lasals Ll sl
d...aubi)los\g\'\*' Jv'fguaéj&aéfljdnlsu:;‘)l‘lea;.\)sLtd)stglﬂmuuufjuuub.dyﬁcs‘)db‘u
WYL ) 5 gomes 9 Slac w gae uSlae @ Gasen;y (gls el o ad ssaline Y8 5 YYV slass s G (S5
gl oo dans 3 (g5 (gladaline Hu YV g VOV XO- (slasy g8 3 suliind (i 3
SRS e g3 00 85 (SUD3 £ 60 (sl A 43)a3 gaslS (slas il

-

A0NR0

S e GolSa) Gl S gl s ol 59 alid GS5 9 OlAT 5 (SEB5 £ gsay
QIS I 511, Ll o sa wsa e (SuB3 psB b wsl sty Laal, (3,1 G35 9 a8l calus
(V) 9S8 SSulEa SLEAT Hu Ll S plsieas Wl oLl ool B oS wiaS alS age sla S3a
S8R 5 Sy (le ALS C YI=YX=YY 351 sy, 5 Coriandrum sativum L. gale oU G 3088
oL ol ol 5uate 78 =Ve G ol Sl 5 lidles S slas pdia uga s 4 e o) S38 K0 s o ol
53 Oloal o 38 SuBS (W A) il 35 oLt o0 4 sl sl ae sladilie 5 Lyl Csin oo
9305 Oliasl 5 Sl e e obiile S (Lo S (Glaalindl (o gds (olaea tadaa 5 Ladilaio 31 (g ke
© bgse S Hlle Co a4 wdliee 5 0A ) Gl 5aaS Gl w8 Gl o s e o)
098 03aS SUAS VA 5 Glaaa (Ll 5088 Jsemne 1A 4S(5 5k 4 ol Wil Ll 5 olaes oLl

(V) asd oo S L g Gl aaiws ol ) 51 KA YO -

AO/YINY 1o 0l @_JU AY/N VY il o @JU_\

szl (g, 0laS suiils (6551 9SS g0 g il C)La.a‘ G gaadily 5 wdi) alid IS il g gadaly lidils s 3 4w =Y
“pHoSe 3

(dehghanr@modares.ac.ir) S o 5 ey «J shons suiows 55 #

Apiaceae -y


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

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

OolSas 5 illss

oiesn slagiy 3 soliial wosllas slaas, GLATI 5 (SB35 p958 Guad s WIS slaghs, 3 (S
o ol Lag3 JOBS 5o (K5l a0 5 (eulidodn ) (sla S35 £58 sdae crand 4S cul sud el adl e
A el 25 s S 4 G S lsse 8 Ul (sl it e mad s bl a5 S ol
ueS 4 aiae Ll it 530 ke B 0 g (58303l Gua (S5 slye 4 Ll ye sla S3uy (g0l oluas
5 ebidedn,; sl S5y 5 O 5 el Gl Lulid 5o Ladly cd a3Y o Gaed 4 o
5 oopte S5 golal (slagh s, b i ols3oo LA S35 (susSe3luil 3l Gy 5 dnlie K0S b (35l 55
(V) @by s 835 0a 53 4 sldipd 4da3 5 Ladele 4 4dad o uite S5 Guilisls 4da3 Jad 5l s saiie din
aadls sy LOKUIES Gus (@Y £68 € ad padiiie 50ES (SUD3 £ (550 2 Onduy sladalllas o
adi GBS s e o Slae (sl (YU e gae (s iyl 5 Oul SRS 5 SELay £ slacu s Grinas
6oL BMaAS 8 sae o Slae I3 51 508 ceuy s 0 se (sLBs0 85 (s 4S w5 IS (50500 LA s35s Ha (VYY)
ad peditie Glea (il sladilaie 3l sud (5] pen 35BS a5 P (555 oo slalllae o (A) cdls s sa
G0 o2 2835y 08 (V) oy sgas Pluy o eubiseds; la S ol 5l Laes s o (2L g55 S
a3 S 518 0580 Hu i (slass 58 (gldi i wiad sladadl bl 3 (el o ss 88 YA (S5 6 4
slaasts 31 sl (gl ol ooss € lasasS oo (S5 £435 ey ealllan ol aladl 5 Coua (V)
s o sladalllas Lo o

Wrigy gige

Cww o o 18ly Olol o alS (5 SSL 5 aS ag Gl (e 508 su g3 VP Jeld (S5 slasuls
©oslaS suiily SlEaEaT de 0 Hu 9 WWAY el Jla oabes] ool s oS ooslaS olidas
(SLASJ.‘:\CJJ@:.:A-‘GJJJw‘d;dﬁ(\')&._)&AJU:x%AuﬁJ)L}é.}Ua.ALA_)A*@ﬁl%l.w\)dﬁ&&);bmd‘d
59 Lisal O 5 LY oo 8953 VP Jolit dalllae 5550 silel wasla it ot 1S a b dolad JolS
TN- (olgasl) TN-59-422 (535 50) TN-59-164 (28 olasl,d1) TN-59-306 Jols Lass s ol ok
(oGw,)) TN-59-347 (olgiml) TN-59-80 (u3s) TN-59-10 ((c)laca) TN-59-157 ((s354) 59-353
(£5S) olas (Olowske) TN-59-160 (i) TN-59-450 () TN-59-36 (oLl ya) TN-59-111
olilae iy s, Jobo Lo wags (Glaas) TN-59-158 4 (L2 gs) TN-59-230 (o,liws <) TN-59-357
YY GledT Gal oo o aladl Gosllae JSib 4 Lagsolans 5 @il 5 35 slacile b o3 ko olal ralan 31 bl
(5‘.44 o el VY &us L LA‘LAJ.A.A ‘\S.A.:AQJJ (SJ;SQ‘)LAJ‘ (sl‘).; JJ.ZW))J u_a‘s.\:n.u*\sw.um&ai) 653*9
‘;[%.3' (SPAD 502) éu.udeﬁ\,).\s a‘g:u.u..\:ﬂ bdu:u.u. QJ&AJJ.‘SJ.JEAMJB;J‘)E ou:u.u.L.u 4%).3\/'
VYo olan 4o sud upa gad a S V0 L 5 ol olSEus 51 suliind b 50088 6 gae Guilial HlaBe el o

..\.4.:2:‘1‘.;_“ C_\.“-LHJY/O Cad-ci:luu\’:u.u.‘u.ui_:‘)d \O- L;LOJJJJ‘)L?M%T‘;@LA“
SSan 05l daled ugs Jless Gaedl dobt sobel sladalas 5 adad dasols sosl gan 3 Gu
wdaladl gledisa wiad 5 adele 4 43a3 dagSilie arnlio (uilysly w303 «eolas Guos slaguibisls
6o ol aladl st s lalind slasusie (95 oy (roaslll Abald mse a5 w5l GBL & EIUBsA G5aS
)23 5 oniie iy Guilisls w3a3 el 3 Al ssms (i Jae cas B Ll 5 Las 5 S slaal (el
Oho O ladele (iAo (gl 5 ol (sladdlBe (555 3 adele 4 wia3 (53 .(V0) ad suliiew) (auddl pls
0 5 ity lole slacs pd Jiiws 5 Lol Jole 5a 5o (F) wd suliiesd 53IS oS a sl b GuSla g
s 59 lele lacnsa (a3 850 ) wad 8,8 LI s St (LT e b e cuadle 4 45 ()

VY


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

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

ol i€ o g0 slaon 55 ) goluas S5 g 0i5

ol asel 3 solined b Sy 5 S5 Luiboly ossl s (0) ad suliied Ladsle 8Ll sl Jele

2

o

2 _ "¢
Hy =— (\

O-P

. & . ne . . EY . - 2 2 2 .~
Onigead il o Sy 5 SIS Guilly e see iyl eSS o O, O, Hi) T u
WBad alas ¥ 5 ¥ slad se8 O saliind b 50 S80I 5 Sy 68 lacs s

2
O
cr. =NZ¢ 100 (¥
2
O
cr =NZ2 100 (v

& & . 2 2 <
uu:\l:l‘)tg t‘_s_.llsdid.’b tﬁ “.‘\f\)"'b th_.l‘SJlS..l CJ:G ﬁ\).n.é %_\.‘G‘)S 4_.\ X 3 Gp ‘Gg tCV 5CVg C" BE) 45

i3 4 LD 0 pe KBS sty was e g (SaD3 @l dlae b e (S5 Sk 5 SBw
i aladl (VY) oS 5 ¢ seila o555 ealiiad L0 5 ¥ (slad o3 Gslas

GA:kxcrpxh2 (f
GA(%) = G_—AxlOO
X ®

it 4y e (S5us Sl X L;):.;\g;ﬁlwhz‘@li_\g_\g,l__u Cilyasl Op colam! Joalyin k o HuaS
i suliid MSTAT-C 5 SPSS Excel slaslzéla s 3 solel sladalas 5 4333 5l

el

Sdacilyg 9 pmbyyly @i

WA ssn o0 Lo S5y aen SRS 35S slasa s G ouiliols wiad slatad® Gulud
300 VTP L ol el B 55 wlaas (S3a5 6l IS 0nSiles wmnls wsay (P 2/ 0)) ool Llapas
e RS 590 AY/FY Sl LYY e su g 5 Cuoidan 5o VAV Sk L YeF su g Glae col Lo S u g
5 (ONA) SB35 (£F1- V) SBasy po5 (slacs s (¥ Joaa) aildls Lass s ol 4 cuas 1 oSk
() Jsan) 0 YU (AVE/PA) (posae soaipaBlog (s Omle S50 0l sl (ZA/TY) (S5 sty

pS YA Gk L ¥O- 005 aS (Y Jgan) ase S0 50 p0S WITY L 5l Lasu 3 esme asSlae JS S0k
Gl Lasa 53 sl 40 et 1 Hlale 0368 Ggn 50 S /AT (S8l LYY 8063 5 HluSe Cp sy Ggs 9
o oml e wSlae sl (AYVI00) SEUIE 5 (A -/A0) Sy £55 slacurs niges (¥ Jsun)
(N Jsan) 0ss YU sud 05150 (AVV/NY) (SaB5 @i 5 (AF/OY) osae (s i,y



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

(%) 9OUBAPE OT1UD)

001 LTL6 'L 001 1L°8C ¥6'9¢ 6 1Y 81°9¢ 09°C¢ [4: %3 YT o€ ForrCgm Corfs®
(%) A[1qeILIdY JSUds peolg
LT96 00°SL 4R 2] 91°S6 €509 LSLL 0L'1L LE08 1T°8L yTey 88°CL )
(25) uonELIRA
€18y vLLS se'Lg %96 16'L1 8C'I¢E €L€T v9°ST 16'6¥C L6VT L9'1T Jo juatoyza00 1dLjouan

SCF 6 e
(2%) uonerea

S0°6 £9°99 $8°0F £8'86 20°€T €9°5¢€ 08T €0 $9°Z€E L6'LE 66'T€ J0Jua1013J200 o1dKjoudy
R 3 brirg)®

ySom UIU0D iy YSIoM Jued d[quin Jod 0N
A1p J004g ho pRILni]  Padealg o Tod "oN ynI BTN qouelg  -oN oqui) J0[09 [B1d QLo
. [enuossy e puesnoyJ, . Ly ; I1AydosoyD
o e TS T I ATE e 1,_“4 o eC e T TR SIS e geoep
0 s _— T soee TN g TOF
m ‘sadKfjouad
RS SIOPUBLIOD OIWAPUS UBIUBI] UI SHEI) PAIPNIS JO SOUBAPE O1jouad pue AJ[IqeIlay ‘uonerieA Jo juamijjeod osidKjousyd pue osidAjouan -juo) | 9qel
M [P <SP (= FN S o3 Frfrgie irie i |0 5oF e € Fpten (s FSTNS) of o K0 o€ £ror)S) #o ) g KO-
3 (%) 9oUBApE J1JoUL)
BN Ly'S ¥6'69 LEET 8T8 Y26 96'1¢C €0°0C L9'ST 81'1¢ LLTI 4884 EorrCorm Cort
(%) \A::m_s_.bam,m:om peoigq
09ty 19'98 91'vL 0€'8L 69'vL S6°¢Y 98°L6 £8°06 9696 (3% S0"8% COEbeicD) gvie®
(9%) uonereA
LO'Y 81°9¢ 86'0C €9y 61'S  8T8I €8'6 80°€T 0¥’ SI 1¥'6 188C 30 JuaLYFa09 d1dHoun)

S o3 yrs)”
(%) uonerrea

€79 0T'6€ LEYT ST'TS 10°9 LS'LT v6'6 L€l L9°ST 8TY1 96 1Y Joua1py4200 a1dKjouayq
rakaka ) Frirg)e”

Lumew BuLIMO[]  uoNe3uo[d
uromory ; ° wos
Wo)S 0] dATR[AI yiSuo| : Jeol jsoarey 0} Aeq  Sumomop jo - %0€ ) .
o[3ue jeoy3sefuo]  Jeo[1saduo] - %%_%:w% [eseq "ON 0y feq 762 puwoyheq O KLeq 0y Apq  @oudBIoum 0] ke 1031A pog
- . T L. 0 :
Ratacks S ) s o0 ﬂu Mzw H TR e AT I Sl el T oo a7
GB AT Oy AT (ot oKy mmecfCn D mmececq 909 gme STCCRT

A oerye C6C erpe C6C

59dA10Ua3 SapUBLIOd JIWAPUL UBIURI] Ul S}IBI) PAIpNIS JO 9OUBAPE J1JoUd3 pue AJ1[IqelLIOH ‘UONBLIBA JO Judld1jjood didAjouayd pue oidAjousn | 9jqe],
<= 6P /Iﬂ...«»n,,.ijdm...m;wwﬂﬂﬂﬁyuﬂn_ﬂw%,ﬁmﬁﬂanﬂ?ﬂicﬁﬂﬂ.ﬂiﬂam’%ﬂmﬂ%jﬂ?ﬁ«;ﬂm«;«;..]hqﬂ«;nm;ﬂojwv...m;thMﬂ.J...u«.»—m«»_Q.

[ TT-90-920¢ Uo J1'sus.i-feuno| wouy papeojumo( ] [82TLT'S6ET ¥STL089T T'TO0T 0 :HOd ]

\#


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

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

ol i€ o g0 slaon 55 ) goluas S5 g 0i5

o) 5088 ce s sLass 53 5u (prs o0 LA S 3y slasuds o s g adin @S (Sl Y Jua
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.

o cama s Ward (i) o sludsn 4ia3 5l suliieal b ol 5088 o slaes 55 saie s S al K55m0 Y S

YY

RPN PUIKE


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

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.1.2.8 ]

ool it o g slosu 57 S sulaad S5 g5l

5 sl ladalie (hg), o dalllas u) 50 3038 Lo slasa gl 5 sud s sla S5 lele slacu s -0 Jsua
oSlassls G a
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.
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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.
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