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Evaluation of Genetic Diversity in Some Lettuce Lines According to the
Morphological and Phenological Characteristics
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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 SI1°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.

Db ST US placsl a4 aile Jb &= 039 &2 P SBS » Al BIKS Gas .

" 5 ol alo e Head Head width FUEA ls e 53
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

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.

a5, o,les b culs 5l e, olass b ells 5l 5, olass F sleasls slass 5550 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 111.33b 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
R15 89.00 def 47.00 ¢ 22.67 a 20.33b
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 ¢ 20.67 ab 23.00 a
R19 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 oy
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
Young leaf color Qualitative

Ol gl An S 13.33
Anthocyanin Qualitative

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

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

Sy IS 08 S5 LSS S 14.36
Leaf-shaped formation Qualitative

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

RN ) ALC S 18.09
Adult leaf color Qualitative

S S p K, mal 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.
45, 0)less NS 85 oilwgiil s GloS 6o LSS me S8 gl s Jib b glaS el

Line No. Flower-anthocyanin- = Head S &b Adult leaf-

Color of . . .
fl Intensity f . margin
ower Head-involucrum ormation  Qyter adult

trichomes leaf —blistering

(=]
(=]

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
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Table 5. Continued.

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

R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
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o%9> 4wl o pde —A wislas (gloyl -V (slo)) =8 ls,13 o pdae ~0 islan o pde —F e -F 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.
2l Y dagite =0 (Sl Y 08l -+ 1 Sg @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 ailo 5 55, oSS
Wad -V dawgio —0 « Sl =Y 5 lawgs] Gak
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 1031 5 sl 5 X5,
olows =7 5 S =6 ((glosed -5 lo > 4 a5 =3 is S i -2 ches ) 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 ) K
aad =7 dawgie -5 (o5 -3 1l oS p cliwgi] Gu
Young leaf-anthocyanin intensity: 3. Slight, 5. Moderate, 7. Intense
9y ploabis Oy 4 4 (S Sigy (59, )Ll 3 S p able 55, -2 (S5, 6, -1 bl pas -0 4L oSy (55 ilwsiil 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 S s 3 G -2 w05 e -1 g Wb 0S5 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
Rescaled Distance Cluster Combine
o 5 10 15 20 25
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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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