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Evaluation of Genetic Diversity in Some Lettuce Lines According to the
Morphological and Phenological Characteristics

Y651 Slus g solel o o sl Aallos F L glinos gy ¢ 5Ly Ub ykormo

° .

Seags ol Saslais 5 Sesslyhypn o Sy 5 ool b oz 5 5, ¥ 5 515 o5, 15 (.55 205 )
sl S5 T Ly ol WS slocSol 2o B o LS s 5,55 pole aaSals gy ase 5o salS
STy i 0 (Z sleaS; 5 )l sery (IS GbadS, 0 @Y £s8 Ol LA ) slaames oS
B Az 3590 Wl oo i nl GOlFa 0l (pl 5 Wog (A2 sladS, b g BB Oolis Glils (b5l 0500
S Em Ois D gamail S50 g 5 lawgie (J5095 09,5 ¥ 50 (2l 9550 laeS, a0 S El el 0 S
S Shg a5l 0,90 590l GladS ) o Sglds og yuao R2 4T o 0 5 YAF/YY LRI2 o5, 0 6,5 - 7/VY
allaz b 4 (&S 5 (o5 la Ty wlolp ladss 420 00 )lo gl ) Jlaiol mhaw 10 5 g (9 wile (o5
09,5 (Sl Gl 5l 45 Wad ganalil 095 T )0 (A g (o5 la Sy eluln (b))l )90 ladS ;285 plox]
5 ©ol5a sla )5 da B )5 Wiy oo gedge (nl & 0B cdaliv lacglis &S 5 o5 Gl Ty (wlul 2 oad plxl
25 518 Az g5 9590 Sglite sla Sy b a5 90 0 oy
(B 4550 ladoS a5 (9315 4 i gaals el

AodRo

sl Jlo ;o a5 048 oo Cgurms Lid g0Vl s (i (ot 31 (S s3> actuca sativa L) ole pU L 55
ol 35 SYsb s il 5815 IS 5 Gt (VY ) Gl 425,513 IS o i 000 gz M sb 4 i
S 9als Loo)B plas ;o 0j9 el wailosls g5 1y ol (pl o ODheo 31 L3 Ll FO+ ¢ 5l bag pan aps oo ol
il Jled 4 ez o 5ol5 eaiiSus g eaiS B a0 (2555 plsie 4 L)l 5 el eamie SYLI 5 (10) 05 o0
S 5 e FAO (63,585 L 5 s lojl ol oluly 6 () ol LT o 5 4l ke g 5alS olSils
5,Shoe Liogio 5 adgs (55 OVOFAY (oS 5 pebans S VY- F8 b oyl a5 cod S VVASYY-/F Los 4o sals
Slslasi Ins wgdoe adgs Jlo Job pled 0 o) 4 908 (V) 3)ls sl Ol ooty a8, 5o JBSe )0 (5 T
Al salS (A) Wi o adg Sl Cudbge jobo ay i 5o 5 Gl Job 50 ler (blsl 50 45 wils Sg2g laazy g
S ks 3 el s s M5 polie S5 ) il g ey A 5 K C e il sl
3ty BB polie Joli gals (A F) wijle ogg Jolaie polie jo 9ol glgl o olie slaosle plu g WS oo

VNN 1 pdy s QA/FITY sl s gl -)
Hhetils (DT olRiily (65,5LiS pole ouSails JLel pwaige g psle 09,5 Losils (IS oRisls alBails s 558 (seiils o jay =Y
O oKl (55,9l pole 0aSiily (65)5liS ($5I5iSIger 09,5 JLeils (S ol (55,5LiS psle eaSiiils Sl (punige 5 psle 05,5
Ohrl ol (o) b wlie 5 65,5l8S Sisel 5 Sl S50 ey ol
(hamidoghli@gmail.com) : s xSl oy ¢ Jgtame odingi #


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.5.8
https://journal-irshs.ir/article-1-466-fa.html

[ Downloaded from journal-irshs.ir on 2026-05-18 ]

[ DOR: 20.1001.1.16807154.1400.22.2.5.8 ]

Ohllan 5 Lo,

2 093] dailassil doal Sgid) Ssid slocaS 5 glgil 5 C (aly i O jo Jslon laglapnsT il
2 Sslshrge 95 5l (armmg aals (01 ) wilie a5 BsS 5 b oty atile 2 0 Jslme slaglasnsT gl
652l 5l ale a5 ceul oads 925 o b Sbml 4 e pu GBSy 5 Sp JSD 50 ek o)l 292y salS
ogme (553098 y50 Siile il (sla g, 5l 39,0l V) 7 Ty 5alS 50 ey, salS T S 5als T LL Fam sl L glasl
R SIsdstne Sla SRy il GaSese wediee odliul (S5 £85 omyp Cuz JiVse 5 plerlon S s
P Giled 5 Si99e8 90 o Shy (owyp (V) cwl ol ganail gla)lnl o SIS b e 58 9 (5 o8
o s oyl 51 ookl ool 0 5l 5 o5 di s .l 2L dcgesme SO sl B0l5 suin0g,5 5 oyl sl o
ol 4l 5 LS 2ol LIS ol S5 £o55 bl alS #3lol 45 eslil )50 5l o e 5 Jslite £ b o
aials g gai5 a5 adl anils 055 Mol deliy jo 42g BB Cuddse il oo e jo Solia S cwl b i3S
Jlaml st S slacaiss o (S abol (mlBl L oasl atil sszg ol lp el slagloly bl
SrdcuS 5 4 by e sla gy n g (I slaasliy ;0 o 5l ples oo 45 Wb oo Gl sol5ar ladslip )3 e
WA Ghls sl jo Lusals iz (VY) o, Sen o Lebeda slojioghy (olwlp (V) 0505 ooliiwl cogas ¢ coges
8l Wl jo a3s5 ¥ 5 1S 5el 50 g8 VY gyl ,o w68 VY sy 51 1o aisS FY Lwl jo 568 O a5 ol &S
E95 Ol Cpyiiion 4e5 VO 9 YA YV L i olpl 5w (LS slojgus ‘5>L.~;T Graisd leo j0 g o
69l Gl Bols 5l ol qwyp b c20sh 0 VA OF) (LlSes 5 (ggmge losls plaisl s o I (Se)
53,8 3579 Gl 6985 SlaglBaly los (VL (S 985 Waged ple (S3elsdiee sla Sy 5l eslinul b Sl
GO (s 2 b 5500 (cialel 10 OVA) G Ken 5 (Sgmge -1 0925 lagals cpl Gles jo (Ll g slBlos (S s 4ns
@Yl (S5 £95 lilo gy 9550 laglBoli wis ST Lo RAPD SiLlis jl eoliul b il ! (5905 sla 5015 )
3 g5 el G)se 5 e g, Olpl sesr lesalS ganeg,S sl RAPD (le Silis 5l eslinul g axies
OB polaie 4 el g 95 5 0jlasl (2l (S5, JSB (S Jsb wile (phag) Sla SRy )0 fuie 58S slag ol
4 polie g 5 Sp cwbio o Shy b obbaS e 8L sly 9olS wudly o5 (S5 LSl s (s 50,02
SOl (e g0 @Y (S5 g9 &5 Ll el 5l 0y5e Jpamey 5 ol (eind 5 Sy sl
&5 2B amlie ()bl Glofuy Cuenl wialiy)l (35 n1ES Cal Gaies,S g (2l )ls d92g Sl s9alS
Sl Sy b a5 00 lasals adsi 5 oliar slagiagh oriny cuz S5 5 emns SlpBBIE Ko b oo
A9l (egiped 5 (oo oS, (B (S5 £95 bl GRegk nl sl 5 Gas I el 6958wl

g baS) cnl oliiar Gladesly plulid Cqz baS,) (nl ganog S 5 (Suislssd 5 (Sislsdse oS5

Ltgy 9919

Soles o))l W (55l mer wng o3y g 5N loaS, Lolis 4 4alS a5, Yo clady ld ialejl ol 5o
525 R8) g 92lS RO jpedg (3l R (2 5= bl 6,8 (RD) o)l 0500zl dRD) (i jo> Gloae 351 25092
5 R19) 09,50 oo (R18) 5l obl de «(R1T) lopds sog «(R16) Sl «R13) )b 3,5 (R1D) 00>
-1 -l & «RS) pRCT ok «(R3) YEAA 1,5l8 69—‘ g il 1) 093 ey (5905 A HeiS bl 5l (R20) cudioginee
—0l & s R14) TLE 0l e «(R12) A8 T-AF- | 5= (R10) YEFY'Y | ols ool (RO) A8'-F- | 5 (RT7) " A5
2l e slaaS) slaer doe 5 aldlizr Gla(Ths oS Goslesr @5 K% S e 5l RIS) 421007

ool oaalice LB Y Jgaz 0 a8, S )18 w000 L;»)"Lc)'] ol e as

Oil seed - Crisphead (Iceberg) -¢ Romaine (cos) -v Butter head -v Stem Lettuce -\
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Table 1. Geographical specifications of collecting sites of different lettuce lines.

a5 0)lads a5, el by a5l gl )| b8l oy bl Job
Line no Line name Altitude (m) Latitude Longitude

R1 Behbahan 325 30°30'N 50°15'E
R2 Sheykh Abud Fars 1519 29°30'N 55°00'E
R3 Aviflora 2680

R4 Babol -2 36°40' N 53°12E
RS Parris Island

R6 Borazjan 80 29°22'N S1°10'E
R7 Tn-96-9 1380 35°48'N 51°00'E
RS Pich Babol 45 36°34N 53°12E
R9 Tn-96-6 1380 35°48'N 51°00'E
R10 Aviflora 2643

RI11 Jahrom 1050 28°30'N 53°31'E
RI12 Tn-96-84 1380 35°48'N 51°00'E
R13 Zarqan 1600 29°46'N 52°42'E
R14 Mr Fothergils

RI15 Tn-96-16 1380 35°48'N 51°00'E
R16 Darab Fars 1180 28°50'N 54°30'E
R17 Shasavar -20 36°45'N SI°12'E
RI18 Aliabad Fars 1540 Y4°37N 52°22E
RI19 Mahali Langarud 21 36°11'N 52°10'E
R20 Minudasht 870 37°13'N 55°22'E
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Table 2. Mean comparison of quantitative traits in lettuce lines.

[ Downloaded from journal-irshs.ir on 2026-05-18 ]

b ST US plecsl a4 aile Job &= 039 &2 P SBS » 4l BIKS Gas .

" 5 ol alo e Head Head width U ls Jle o3
Line Stem length including weight (g) (cm) Depth of incisions in lggggsﬁfd
No. inﬂoresc?:nce at full outer 2:(11:11)“ leaf ()

flowering stage
(cm)

R1 126.19 bed 777.00 ¢ 36. 00 abc 0.32b 1.05 abc
R2 93.67 fg 284.33 k 22.00d 031D 0.96 a-d
R3 102.00 efg 867.33 ab 37.00 abc 0.31b 0.82 c-f
R4 130.00 bed 330.00; 13.00 e 0.79 a 0.97 a-d
RS 115.47 b-f 517.33 ghi 21.33d 031b 1.12 ab
R6 126.400 bed 572.67 ef 36.87 abc 0.29b 0.95 a-d
R7 159.87 a 358.33] 35.00 be 0.31b 1.17a
R8 123.21 b-e 541.33 fg 34.60 be 031b 0.99 a-d
R9 116.90 b-e 876.00 a 34.67 be 0.30b 1.07 ab
R10 82.00 g 487.33 i 19.33 de 031b 1.17a
R11 132.77 be 563.7 ef 42.33 ab 0.30b 0.79 def
R12 110.07 c-f 906.33 a 3393 ¢ 031b 0.96 a-d
R13 127.00 bed 795.67 ¢ 39.00 abc 0.30b 1.03 abc
R14 106.53 def 534.67 fgh 23.33d 031b 0.71 ef
R15 119.71 b-e 837.33 b 36.67 abc 031b 0.93 b-e
R16 136.67 b 681.00d 35.67 abc 031b 0.93 b-e
R17 129.00 bed 495.00 hi 44.00 a 031b 0.70 f
RI18 109.17 c-f 59533 ¢ 34.33 be 031b 1.04 abc
R19 128.33 bed 359.00 43.00 ab 0.30b 0.95 a-d
R20 125.10 b-e 561.33 efg 37.47 abc 0.30b 1.11 ab

[ DOR: 20.1001.1.16807154.1400.22.2.5.8 ]

Means with similar letters in each column are not significantly different at 5% probability level according to
Tukey test.
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Table 2. Continued.

Ohllan 5 Lo,

Aalsl =Y Jga

a5, o,les b culs 5l e, olass b clls 5l 5, olass F sleasls slass 550 slaly J5 slass
Line No. P iy e Sl slaals — Number of ligules in
Number of days e Number of flower
after sowing to the Number of days inflorescence
advanced after sowing to the
flowering stage visual symptoms
of flowering
R1 92.33d 4533 ¢ 16.33 a-¢ 20.33b
R2 92.00d 47.00 ¢ 16.33 a-¢ 20.33b
R3 134.00 a 108.33 a 15.00 cde 21.00b
R4 111.33 b 68.33 b 18.67 a-d 20.33b
R5 91.33d 46.33 ¢ 15.33 cde 20.33b
R6 111.00 b 67.67b 22.00a 20.33b
R7 86.67 f 46.67 ¢ 12.00 ef 2033 b
RS 91.00 de 48.00 ¢ 22.00 a 20.33b
R9 111.00 b 67.67b 19.33 abc 23.00a
R10 111.67 b 67.00 b 14.00 de 15.67 ¢
R11 92.33d 4733 ¢ 2233 a 2033 b
R12 87.67 ef 4433 ¢ 21.00 ab 20.33b
R13 111.00 b 67.67b 16.00 a-¢ 20.33b
R14 92.00d 46.33 ¢ 12.00 ef 20.33b
RI15 89.00 def 47.00 ¢ 22.67 a 2033 b
R16 92.00d 47.67 ¢ 22.00 a 20.33b
R17 111.00 b 66.67 b 14.67 cde 20.33b
R18 92.00d 45.67 c 20.67 ab 23.00 a
RI19 92.00d 47.67 ¢ 14.00 de 20.33b
R20 103.00 ¢ 67.67b 14.00 de 20.33b
Means with similar letters in each column are not significantly different at 5% probability level according to
Tukey test.
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Table 3. Description and coefficient of variation of the most important quantitative and qualitative examined
traits in lettuce.

b S5 oles axly Sl pts ey
Traits Symbol Unite CV
h, SC oS 16.7
Seed color Qualitative

) K, CC S 23.11
Cotyledon color Qualitative

Oler S coxdge PYL a0 19.67
Position of young leaves degree (")

Sl S X, YLC S 21.26
Y oung leaf color Qualitative

Ol gl An S 13.33
Anthocyanin Qualitative

Ql? 6[&:5).3 9 JS.M; SYLO &5“"5 31.27
Outside shape of young leaves Qualitative

Sy Sy S IS SLBT S 16.77
Shape of leaf blade tip Qualitative

Sy IS 5 S5 LSS S 14.36
Leaf-shaped formation Qualitative

Sl sl p sl MYL S 21.03
Margins of the young leaves Qualitative

PR ) ALC S 18.09

Adult leaf color Qualitative

S oS p K, mad CIOL S 15.1
Color intensity of the outer leaves Qualitative

S b oSy o Job BOAL S 21.46
Blisters on the outer adult leaves Qualitative

&= ol HM S 13.03
Head makeup Qualitative

T (SOges S5 SVH S 22.45
Shape of the vertical head Qualitative

& oyl HS o il 21.36
Head size cm

e S Jb Sy Slogen OAH S 14.05
Overlap the outer adult leaves of the head Qualitative

= Pl HSr S 16.35
Head strength Qualitative

zb sl codse PCL - 17.1
Position of the crown leaves

2R} HW oS 14.19
Head weight g

ale Job SLI o il 12.14
Stem length cm
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Table 4. Analysis of the correlation of important quantitative and qualitative traits of lettuce lines

SC CcC PYL YLC An SYLO SLBT LSS MYL ALC CIOL BOAL HM SVH HS OAH HSr PCL HW
SC 1
CcC -0.246 1
PYL -0.455"  0.549" 1
YLC 0.230 -0.138 -0.286 1
An 0.326 -0.385 -0.607" 0.087 1
SYLO 0.578"™  -0.290 -0.485" 0.101 0.847" 1
SLBT -0.029 -0.153 -0.161 0.226 0.507" 0.478" 1
LSS -0.407 0.508" 0.758" -0.446"  -0.254 -0.151 0.221 1
MYL -0.421 0.384 0.261 0.294 -0.078 -0.236 -0.149 0.157 1
ALC 0.338 -0.326 -0.400 0.037 0.892"  0.854™  0.621™  0.010 -0.112 1
CIOL -0.239 0.291 0.446" -0.068 -0.176 -0.138 -0.109 0.419 0.517"  -0.094 1
BOAL  -0.223 0.099 0.198 -0.021 -0.083 -0.071 0.008 -0.014 0.165 -0.188 -0.051 1
HM -0.372 -0.125 -0.077 0.051 0.012 -0.208 0.177 -0.212 -0.080 -0.171 -0.264 0.001 1
SVH -0.293 -0.048 0.204 -0.583"  -0.173 -0.082 -0.055 0.177 -0.435 -0.080 -0.124 -0.134 0.092 1
HS -0.069 -0.162 -0.128 -0.060 -0.382 -0.262 -0.167 -0.161 -0.324  -0.387 -0.136  0.294 -0.051  0.173 1
OAH 0.269 -0.293 -0.116 0.385 0.182 0.068 0.129 -0.186 0.115 0.265 0.033  -0.400 -0.202  -0.288 -0.355 1
HSr -0.058 0.045 0.318 0.337 -0.202 -0.160 0.269 0.276 0.041  0.014 0.108  -0.313 0.033 0.018 -0.297 0.162 1
PCL -0.040 0.050 -0.210 0.064 0.218 0.331 0.439 0.084 -0.182  0.252 -0.313  0.132 0.140  0.107  0.145  -0.505" 0269 1
HW -0.140 0.235 -0.048 -0.313 0.168 0.021 0.126 0.332 -0.061 0.191  -0.181 -0.475" -0.101 0.176  -0.368 0.034 0.013  -0.061 1

* ** significant at P <0.05 or P <0.01, respectively.
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Table 5. Evaluation of some qualitative characteristics of different lettuce lines.

455 0)leds I, 8 bl as WS 65 sbSS mm BSE sbSp s Jib Jlgbs il
Line No. Color of Flowe.r-anthf)cyanin— = Head S &b Adult lgaf-
intensity . margin
flower Head-involucrum formation  guter adult
trichomes leaf —blistering
R1 5 3 0 1 0 8
R2 5 3 0 1 0 9
R3 7 7 1 0 0 3
R4 5 3 0 1 3 8
RS 5 3 0 1 3 9
R6 5 3 0 1 3 3
R7 5 3 0 0 0 9
RS 5 3 0 1 7 2
R9 5 3 0 0 0 9
R10 3 5 1 1 7 7
R11 5 3 0 1 3 9
R12 5 3 0 0 3 4
R13 5 3 0 1 0 8
R14 5 3 0 1 7 2
R15 5 3 0 0 0 8
R16 5 3 0 1 0 3
R17 5 3 0 1 3 8
R18 5 3 0 1 0 3
R19 5 3 0 1 0 4
R20 5 3 0 0 0 8
Aalol =0 Jgax

Table 5. Continued.

45 05led S sy S, bl ) ol i S Cileawgiil s o %, Basd K,
Line No. Outer adult leaf Adult leaf anthocyanin Young leaf .= Cotyledon  Achene
color distribution anthocyanin-intensity color color

[ Downloaded from journal-irshs.ir on 2026-05-18 ]

R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20

PR W WW— W WU WWWR L0 LW
S OO DD DD OO NDODODO Do wo o
Lo LY L LY LI L) LW W WL W W LW G Ly - b L
N A AL AW D~0W N WWWoomow o -
N WNONNDPRERUNWLWWUNNDWANDD N WO WW
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o%9> 4wl o pde —A wislas (sloy <V (slo)| =8 ls,13 o pde —0 islan o pde —F e -¥ oSS <Y LS - il b anil>
Adult leaf-margin : 1. Entire, 2. Crenate, 3. Dentate, 4. Double dentate, 5. Setose dentate,
6. Serrate, 7. Double serrate, 8. Irregularly dentate, 9. Nibbled.
20l Y dagite =0 (Sl Y 08l -+ 1 Sy @b S 59, Jsb
Outer adult leaf —blistering: 0. None, 3. Slight, 5. Moderate, 7. Intense
Head formation: 0. Absent, 1. Present. T Gl =Y i pas - i LSS
Head-Involucrum trichomes: 0. Absent, 1. Present SIS Gl =Y (S5 pae - iz 4l 5 55, gloS S
Wad -V dawgio —0 « Sl =Y 5 lawgs] ok
Flower-anthocyanin-intensity of coloration: 3. Slight, 5. Moderate, 7. Intense
Color of ligules: 3. Pale yellow, 5. Yellow, 7. Dark yellow o5 0,5-7 0,55 X5, o5 0,5 -3 10031 5 sl 5 X5,
olows =7 5 S =6 ((glosed -5 lo > 4 ia,S =3 is S ai -2 b ) B K,
Achene color: 1. White, 2. Grey white, 3. Cream, 4. Maroon, 5. Brown, 6 Grey, 7. Black.
Cotyledon color: 3. Light color., 5. Green, 7. Dark green co s o =T e =5 (g, e =3 i) K
Qo =7 dawgie -5 (o5 -3 1l oS p liwgi] o
Young leaf-anthocyanin intensity: 3. Slight, 5. Moderate, 7. Intense
9y ploabil Oy 4 4 (S Sigy (59, )Ll 3 Sy able (55, -2 (S5, g5 -1 bl pas -0 4L GloS (55 ilwsil g
Sy Sy il
Outer adult leaf anthocyanin distribution: 0. Absent, 1. On the veins, 3. Diffused in the entire lamina, 4. In spots on
the entire lamina
s 5 3058 =5 el o A fuS B s 3 s -2 w05 e -1 g Wb oS 5 S
Outer adult leaf color: 1. Yellow green, 2. Green, 3. Grey green, 4. Blue green, 5. Red and green

Dendrogram using Ward Linkage
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Fig. 1. Clustering of evaluated lettuce lines based on studied characteristics.
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Research article

Evaluation of Genetic Diversity in Some Lettuce Lines According to the
Morphological and Phenological Characteristics

M.R. Rezaee, Y. Hamidoghli’, J.A. Olfati, A. Aalami and A.K. Zakeri!

In this research, 16 local and 4 imported lines were evaluated using morphological and
phonological characteristics via lettuce descriptor in a completely randomized design block
with 3 replicates at University of Guilan. Results indicated that there is a high variability in
local lettuce lines. Imported lines, in comparison to local lines, had significant differences in
the most evaluated traits. These differences could be considered in breeding. According to
flowering time, evaluated lettuce lines ranked in three groups, including early, moderate and
late flowering. Head weight ranged from 906.33 g (line 84-96-TN) to 284.33 g (line Sheikh-
Aboud) and their differences were significant at P<0.01. There are high genetically variations
between lettuce lines. The differences between lettuce lines were significant for quantitative
traits. Cluster analysis based on quantitative and qualitative characteristics was conducted
separately. Evaluated lines were ranked into 3 groups based on quantitative and qualitative
characteristics. Differences in cluster analysis between quantitative and qualitative traits were
observed. These differences could be considered in crosses, breeding works, and hybrid seed
production with different characteristics.

Keywords: Breeding, Cluster analysis, Flowering, Hybrid.
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