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Genetic Variation of Iranian Lettuce Genotypes Based on Morphological
Traits
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Table 1. Name, origin and geographical location of different Iranian lettuce
genotypes
@ e Olazse
Geographic coordinates
Longituded 4 Latitude 5 ,=
G5 eoleds 423> > ST RE a3 bos el | gl
Genotype no. Genotype Ny Minute Degree Minute Degree Altitude (m)

1 Abtavil JseT 27 50 46 28 0

2 Borazjan Ol=5l 38 51 21 29 0

3 Siah-e-Dezful Js33 ol 17 49 28 30 52

4 Pich-e-Ahvaz 3o 17 48 25 31 30

5 Shadegani SEs 23 48 45 30 45
6 Qomi o3 53 50 38 34 930
7 Karaj s 27 51 48 35 1360
8 Sefid-e-Neishabour salig Lo 47 58 12 36 1210
9 Siah-e-Neishabour olig ol 47 58 12 36 1210

10 Gorgan 1 Vo S 17 53 28 36 45

11 Varesh (Amol) (D) s 12 53 34 36 45

12 Gorgan 2 YoE S 17 53 28 36 45

13 Pich-e-Babol Jb 12 53 34 36 45

14-31 Mazandaran lines oLl gla Y 12 53 34 36 45
32 Varamin 1 YV oeelos 39 51 19 35 915
33 Varamin 2 Y oeelos 39 51 19 35 915
34 Varamin 3 Yo olos 39 51 19 35 915
35 Shiraz Bl 22 52 37 29 1540
36 Zireie (05,35) @l 3 24 51 25 29 985
37 Hamedan Olken 31 48 48 34 1851
38 Nahavand Lsle 21 48 32 34 1615
39 Parsabad LT ok 38 48 28 38 1280
40 Ardebil Jua)! 28 48 18 38 1311
41 Jahrom £ 33 53 30 28 1050
42 Fasa s 39 53 56 28 1370
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Table 2. Means of traits of Iranian lettuce genotypes

S ) oled £ dsb &, e £, cabs Kl S, oS oo S 5059
Genotype Leaf length Leaf width Leaf thickness Leaf Leaf dry Head fresh
no. (cm) (cm) (mm) number weight (%) weight (g)
1 25.79pq 12.37q 0.42ef 52.66i-m 7.27ab 536.330p
21.74s 11.87r 0.43def 44.66m 7.16a-d 492.33p
3 23.39rs 15.07k-n 0.37j-1 65.66a-1 6.48d-f 658.67Im
4 31.56f 14.64m-p 0.320 69.33a-¢ 7.54a 761.67jk
5 35.44a 17.60b-d 0.41fgh 58.33¢-1 7.13a-d 964.33b-d
6 30.84g-j 16.11f-k 0.37j-1 46.33k-m 7.81a 752.00jk
7 27.06n-p 13.39pq 0.46qbc 55.00f-m 7.13a-d 651.00lm
8 27.64n-p 17.70bcd 0.40ghi 53.00h-m 6.48d-g 697.00k-1
9 30.71g-k 18.25b 0.47ab 68.00a-f 6.59b-f 880.67e-g
10 31.05f-i 17.59bc 0.47ab 77.33a 6.32¢-h 918.00d-f
11 27.80n-p 17.13b-g 0.39hi 57.33a-m 7.26a-c 662.67Im
12 26.510-q 17.09b-g 0.41fgh 67.33a-f 6.69b-¢ 789.00j-1
13 31.99¢-h 17.54b-¢ 0.27j-1 61.33¢c-k 6.24¢efgh 811.00g-k
14 28.96n-p 16.91c-h 0.48a 68.00a-f 6.49d-g 756.00jk
15 27.09n-p 17.15b-g 0.36k-m 66.66¢-k 6.20efgh 700.67kl
16 24.74q-r 13.94n-p 0.4lefg 60.33c-k 6.24efgh 576.67no
17 28.95j-n 16.34e-j 0.34m-o 57.66e-1 6.12ghij 614.00mno
18 30.46g-k 16.74c-h 0.33no 50.66k-m 5.34]-m 695.67kl
19 32.50c-g 17.63bcd 0.351-n 55.66f-m 5.18m 840.67f-1
20 26.96n-p 16.59d-i 0.37i-1 57.66e-m 5.28l-m 698.67kl
21 28.141-0 15.98g-1 0.39hij 56.00f-m 5.91f1 665.00lm
22 34.16a-c 21.69a 0.44cde 71.00abcd 5.261-m 1129.00a
23 28.301-0 16.24f-k 0.42¢fg 67.33a-f 5.76h-m 746.67k
24 24.51a-r 13.41p-q 0.47ab 58.66c-1 6.26efgh 629.331-n
25 31.14f-i 16.08f-k 0.49a 62.33c-j 6.16e-i 794.33j-1
26 29.91i-m 14.00m-p 0.38h-k 60.66¢-k 6.34e-h 794.33j-1
27 30.17h-1 15.13k-n 0.351-n 59.00c-1 6.70e-j 761.33jk
28 33.72a-¢ 17.92bc 0.70i-1 71.33abc 6.26¢-h 1040.33b
29 30.09h-m 14.701-0 0.320 66.60b-j 6.20efgh 864.33f-h
30 33.03b-f 15.79h-m 0.38i-k 66.00a-h 6.26efgh 998.00bc
31 24.80q-r 17.19b-g 0.41fgh 51.66j-m 6.57c-f 748.33jk
32 28.09m-o0 15.94g-1 0.42ef 58.00d-1 6.35e-h 808.33g-j
33 32.05d-h 16.55d-i 0.43def 71.33abc 6.43e-h 1020.33bc
35 32.48c-g 16.57d-i 0.47ab 62.33c-j 5.81g-k-m 959.33c-e
36 27.05n-p 15.34j-m 0.45bed 55.33f-m 5.49i-m 654.331-n
37 35.08ab 16.77¢c-h 0.42ef 48.33km 5.47jklm 857.33f-1
38 34.08a-c 17.26b-¢ 0.44cde 54.00h-m 6.16fghi 964.33b-d
39 26.94n-p 13.610-q 0.41fgh 59.00c-1 6.60b-¢ 755.00jk
40 28.68k-m 15.15j-n 0.44cde 51.00j-m 6.70b-¢ 818.67g-j
41 21.341-0 15.18j-n 0.43def 49.00km 5.44klm 754.67jk
42 35.70a 18.26b 0.44cde 75.66ab 6.68b-¢ 1195.00a

(S5 (slasals L 0303T) 516 (6l gime D1 1) Jlozm! o 53 O 2 3 ailie (o b lapSSle
Means with similar letters in each column are not significantly different at 1% probablity level

(DMRT).
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Table 2. Continued Y Jsd aelsl
oyl sl Jsb FER Sloy iy le oSas osle Sl Jsb BETCIT) Ldy A
555 a.L'.MJf 4ls
Genotype Stem Stem Stem Stem dry Flowering 1000 Bolting  Flowering
no. length(cm)  diameter(cm) fresh weight (%) stem seed (day) date(day)
weight(g) length(cm)  weight(g)
1 6.96qrs 4.22dk 54.34t-v 18.85¢-h 46.27kl 0.77n-q  74.00abc  96.33a-c
2 5.50t 3.401 42.34wx 17.95f-k 37.03pq 1.05n-k  71.66b-e  92.66bc
3 8.80In 3.261 57.551-v 19.62abc 35.61q 1.13gh 75.66abc  97.33a
4 7.570-q 4.77cd 43.52w 18.89¢c-g 43.631-n 1.47b 75.33abc  94.66abc
5 18.04ab 3.70i-1 92.76¢d 18.20e-k 64.06e-g 1.80a 64.66g-1  75.66k-n
6 17.05b 3.54kl 77.67gj 20.60a 96.95a 0.92j-1 44.660 59.00r
7 5.97qrs 3.76f1 35.43x 19.22b-¢ 42.631-n 1.17f-h 72.66b-¢  92.00cd
8 8.43t 4.98abc 61.63p-s 17.49i-p 39.92n-q 1.15f-h 78.66a 96.66ab
9 8.73In 3.65j-1 61.62p-t 17.49i-0 57.18h-i 1.35bed  77.33ab  87.33¢
10 11.030p 4.37c-k 77.73gj 17.66i-m 57.18h-i 1.22d-g  54.66l-n  67.00a
11 7.53ab 3.421 56.01s-v 18.60c-i 68.29de 0.851-n 62.33g-)  78.66j-k
12 8.58b 3.83h-1 60.19q-u 19.30b-¢ 47.55k 091k-m  64.66g-i 76.32k-n
13 9.30st 4.22d-k 64.020-1 17.27k-p 45.98Kkl 0.77n-q  70.66¢-f  88.00de
14 7.891-0 3.97fk 56.13s-v 16.45n-r 42.16l-0 1.28¢c-f  55.00l-n  68.33p-q
15 11.391-n 3.56kl 76.51h-k 17.30k-p 71.22¢d 1.06h-i 52.33mn  66.66q
16 12.10c-f 4.24dk 81.92f-i 17.72h-m 74.34bc 0.94i-1. 57.66j-m  74.00m-o
17 11.830-q 3.56kl 80.41g-1 18.45d-j 60.24g-h 0.68pq 50.66n 58.00r
18 10.211-0 3.63j-k 66.33m-q  17.42i-p 77.99b 0.841-0 62.66g-j  76.00k-m
19 18.94a 4.73cd 123.26a 17.78g-1 56.45h-1 0.63q 65.33f1  79.66i-k
20 12.46n-q 4.74cd 92.04cd 18.28d-k 63.27g-f 0.700-p  68.00d-g  81.00h-j
21 12.52d 3.45h-1 90.34c-e 19.04b-f 71.34cd 0.94i-1 62.00h-j  81.00e-g
22 9.12k-m 3.75h-1 66.6lm-q  16.59m-q 64.06eg 0.75n-q  65.33f-i  84.00e-i
23 9.48jk 4.66¢cde 71.96j-m 1531r-t 46.15Kkl 0.78m-p  56.00k-n  73.66n-o
24 11.73d-f 4.70cde 87.71d-f 16.33p-s 63.67¢-g 0.72n-q  52.33mn  76.00k-n
25 10.78f-i 3.62j-k 68.851-p 16.62m-q 68.55de 0.77n-q  52.00mn  69.660-q
26 12.18de 3.59j-1 89.77d-e 14.41tum 78.37b 1.05h-k  55.00l-n  74.00m-o
27 13.57¢ 3.651-1 97.28¢ 16.370-s 65.44e-f 1.14f-h 60.00i-1  72.00n-p
28 14.36¢ 3.301 109.96b 14.43t-u 56.35ni 0.851-n 63.66g-1  78.33j-m
29 11.48d-g 4.51c-g 88.39¢-h 15.25st 67.51d-f 0.77n-q  67.00e-h  82.00g-j
30 7.38fq 4.31c-j 58.951r-v 13.46u 45.24k-m  0.85]-n 63.66g-1  81.66g-j
31 6.31rst 5.59a 54.23uv 17.93f-k 42.161-0 1.17f-h 61.00i-k  79.00j-k
32 8.40m-p 5.49ab 69.33k-0 18.39d-k 48.48jk 1.07hi 51.00n 74.00m-o
33 9.15k-m 4.99abc 71.72j-h 17.58i-h 57.51h-i 1.12gh 54.00mn  75.001-n
35 7.28qr 4.51c-g 56.44s-v 19.32b-¢ 45.15k-m  0.94il 77.33ab  94.66a-c
36 7.87n-q 4.38c-i 59.94r-u 18.90c-g 52.89ijj 1.46b 73.33ed  85.66¢-]
37 9.36j-m 4.47c-h 75.68i-1 20.06ab 46.55kl 1.32c-e  71.00c-f  85.33e-h
38 7.30qr 3.331 89.52de 19.42b-d 53.25jj 1.37bc 75.00abc  96.33a-c
39 9.36j-m 4.58cf 51.94v 18.41d-k 53.25jj 1.18¢-h  55.00l-n  85.33e-h
40 10.04ik 5.71a 64.54n-r 17.28k-p 56.32hi 1.13gh 67.33e-h  88.00de
41 11.14e-h 4.54cg 74.78i-1 16.741-q 55.27i 1.14f-h 61.66h-k  78.33j-m
42 10.62gi 4.60cf 88.91df 16.01g-s 71.25¢d 1.71ab 64.00g-i  82.33f]

LSl (glaals wam 350 3T) LIt (6,15 gme oDt 1) oz cla...): Ogtw 2 y3 alie (39 > U LAu:il:n
Means with similar letters in each column are not significantly different at 1% probablity level (DMRT).
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Table 3. Important qualitative traits of Iranian lettuce genotypes
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Genotype Achene color Leaf position Leaf color Blade shape Apex shape Head firmness Leaf anthocyanin
no.

0NN N b W~

O
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22
23
24
25
26
27
28
29
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31
32
33
34
35
36
37
38
39
40
41
42
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Aol =Y ch..w—\' raa =) 'bf)‘ C«a‘.ﬁé,& tolow =7 ((slo 545 -0 g&bji-—F ngj:me—V cé,‘.ﬂ;li Lt =Y (ddw - RERVE &Sy
Achene color: 1. White, 2. Grey white, 3. Grey, 4. Maroom, 5. Brown, 6. Black; Leaf position: 1. Concave, 2. Flat, 3. Convex.
‘;ff‘ j‘:.w—? sé}.«fbﬂ—a caj::j‘:.w—F 4&5,)3.._»—!‘ L}'T_»—“ L.})_jfj':.w—\ :\f}) h’.f)‘)
Leaf color: 1. Yellow green, 2. Green, 3. Light green, 4. Dark green, 5. Gray green, 6. Blue green.
PSP PRCFRRIEL SJERRE IWPC:) NS STRVTER TP PSS PP NERE REL <P Yy (o)
Shape blade: 1. Oblong eliptic, 2. Eliptic, 3. Bord, 4. Orbicular; Leaf anthocyanin: 1. No, 2. Yes
(F S oy D 3 S S (A Y laad Y 3 8 o) 1eig &g
Shape apex: 1. Rounded, 2. Mucronate, 3. Spathulate, 4. Subacute, 5. Truncate, 6. Obovate.
Sby-Y ‘Ja.w}:.a—" 4(,5—\ :459.3 ‘;é):aé
Head firmness: 1. Low, 2. Medium, 3. High.
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Table 4. Descriptive statistics for different traits of Iranian lettuce genotypes

ol S ole e Sl Ol

Minimum Maximum  Mean Standard Coefficient

Traits Slas deviation of variation
Leaf length Kpdsk 2134 35.70 29.24 3.57 12.21
Leaf width Eppre 1187 21.69 16.1 1.80 11.18
Leaf thickness Epcas 027 0.70 0.41 0.06 16.34
Leaf number Kol 44.66 77.33 60.02 8.00 13.33
Leaf dry weight Epear ol 518 7.81 6.31 0.64 10.14
Head fresh weight Sy 5005 49233 11.95 791.4 152.50 19.27
Stem length sldb 550 18.94 10.22 3.03 26.65
Stem diameter Sl k5 3026 5.71 4.16 0.66 15.86
Stem fresh weight Sl 5055 3543 123.26 72.19 18.22 25.24
Stem dry weight Sl s ol 13,46 20.60 17.61 1.56 8.86
Flowering stem length ~ o.as € 6l b 35.61 96.95 56.52 13.39 23.69
Thousand seed weight Ws i 05s0.63 1.80 1.03 0.25 24.27
Bolting Ky 44.66 78.66 63.81 8.86 13.88
Flowering A 5800 97.33 80.67 9.87 12.23
Achene color S35, 1,00 6.00 2.86 1.22 42.65
Leaf position Epcse 100 3.00 2.33 0.65 27.89
Leaf color £, 1.00 6.00 3.07 1.28 41.69
Blade shape S S5 1,00 4.00 2.64 0.91 34.47
Apex shape SHIS 1,00 6.00 1.90 1.05 55.26
Head firmness e S 1,00 3.00 221 0.72 32.58
Leaf anthocyanin & sT 1,00 2.00 1.02 0.15 14.71
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Table 5. Correlation coefficients of morphological traits of Iranian lettuce genotypes

Leaf Leaf Leaf Leaf Leaf Head Stem Stem Stem Stem Flowering Thousand Bolting  Flowering  Achene Leaf Leaf Blade Apex Head
length width thickness number dry fresh length diameter fresh dry stem seed color position color shape shape firmness
Traits weight weight weight weight length weight
Leaf width 0.59™
Leaf thickness
0.08 0.12
Leaf number 0.39" 0.417 0.21
Leaf dry weight -0.08 -0.34™ -0.02 -0.01
Head fresh weight 0.80" 0.67 0.29 0.56™ -0.18
Stem length 037" 0.25 -0.05 -0.01 -0.14 0.22
Stem diameter -0.07 -0.04 -0.08 -0.02 -0.08 0.09 021
Stem fresh weight 0.36" 0.28 0.08 -0.09™ -0.4™ 0.32" 0.88" 0.1
Stem dry weight 0.15 -0.08 -0.13 -0.42 0.21 0.35" 0.08 -0.06 0.29
Flowering stem length 0.23 0.13 0.12 0.01 0.04 0.08 0.61" 023 0.47" -0.11
Thousand seed weight 0.15 0.01 0.12 0.01 0.32" 0.16 -0.11 0.06 0.23 0.27 -0.18
Bolting 0.04 0.01 -0.01 -0.13 0.07 0.03 0.33" -0.03 -0.27 0.23 -0.57" 0.24
Flowering -0.07 0.18 0.02 0.16 0.02 -0.01 048" 0.11 -0.38" 0.21 -0.59" 0.21 0.89
Achene color 0.33" 0.15 0.18 -0.01" 0.10 0.22 0.11 317 -0.01 0.26 0.11 0.22 0.31" 0.16
Leaf position 0.12 -0.05 -0.02 0.35 0.11 0.18 -0.02 0.14 0.05 -0.38" 0.08 -0.24 0.48™ -0.28 -0.31"
Leaf color 0.24 0.13 -0.02 -0.14 0.03 0.29 0.03 0.22 -0.01 0.27 0.06 0.43" -0.09 0.02 0.16 0.01
Blade shape 0.28 0.15 0.14 -0.07 0.11 -0.21 -0.23 -0.12 -0.18 -0.15 -0.19 0.32" -0.04 0.03 -0.91 0.08 -0.12
Apex shape 0.46™ 0.25 -0.06 -0.08 -0.11 0.24 0.58" -0.16 0.39™ 0.05 0.33 0.20 -0.19 -0.36" 0.14 -0.06 0.13 0.27
Head firmness -0.16 -0.28 -0.08 0.14 0.19 -0.25 -0.11 -0.27 0.02 -0.40™ 0.13 -0.51" -0.27 -0.24 -0.27 0.21 -0.47" 0.12 -0.04
Leaf anthocyanin 0.07 0.01 0.1 -0.27 0.37" -0.04 0.35" -0.15 0.05 0.30 0.48™ -0.07 -0.34" -0.35" 0.15 -0.08 0.24 0.07 0.31" -0.27

*and **: Significant at 5% and 1% of probability levels, respectively.
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Table 6 .The results of principal components analysis and communality for different

traits of Iranian lettuce genotypes

ST sl Ol s Factor ~ Jale

Slew
Traits - Communality 1 2 3 4 5 6
Leaf length Epdb 0.772 0.645" 0.489 0.293 0.028  0.106  -0.139
Leaf width Eppe 0.619 0.539" 0.396 0361  -0.067 -0.007 0.192
Leaf thickness S s 0.464 0.069 0.143 0.332 0.037 0437 0.369

g -

Leaf number & ol 0.751 0.333 -0.010 0.661° 0257 0284  -0.237
Leaf dry weight & p s ale 0.775 -0.220 0.074  -0377 0512 0494  -0.269
Head fresh weight 00 0.898 0.570" 0.481 0.547°  0.178  0.069 0.081
Stem length Sl Jsb 0.821 0.801" 0.010  -0303  -0275 -0.103 0.047
Stem diameter Sl kb 0.730 -0.160 0.070 0.19 0.461  -0.645"  0.187
Stem fresh weight Sl 5055 0.781 0.756°  -0.079 0.024  -0353  -0.229 0.159
Stem dry weight Gl Sz ale 0.643 -0.311 0.424  -0.601° -0.043 -0.056  -0.012
Flowering stem length okias 5 il J b 0.707 0.689°  -0213  -0414  -0.007 0.096  -0.079
Thousand seed weight “holaois 675 -0.123 0673 -0.115 0298 0001  -0.324
Bolting Sy 0.894 -0.546" 0.567° 0242  -0461  0.005  -0.057
Flowering > 0.786 -0.669" 0.467 0.26 0229 -0.035  -0.004

. 5/.
Achene color A &) 0.641 0.096 0.561" -0.138 -0.258 0.481 -0.008
Leaf position S gy Land g 0.643 0.232 -0.418 0.299  0.560° 0.013  -0.107

= =,

Leaf color S 0.645 0.132 0.515"  -0.221 0.453  -0.236 0.231
Blade shape gy S5 0.728 -0.267 -0.344 0.052 0.040  0.401 0.610"
Apex shape 5 0.573 0.610" 0215  -0285  -0.147 -0.094  -0.208

= n e
Head firmness e Sk 0.770 0.018 0.730° 0206 0264  0.126  -0.329
Leaf anthocyanin &S 2 Gl 55T 0.757 0.309 0.054  -0.709° 0210  0.233 0.239
Eigen value o ol N 439 3.37 2.79 1.86 1.55 1.15
Variance% bty ey - 20.89 15.89 13.29 8.84 7.39 5.48
Cumulative PR PRI _
variance% ST ORI 20.89 36.77 50.07 5891 663 71.78
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Fig.1. Dendrogram obtained by cluster analysis of 42 Iranian lettuce genotypes using
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Table 7. Means of morphologic traits in different groups using cluster analysis of
Iranian lettuce genotypes

Ves £ Yos 8 Yoy £ 5 oS
Traits Slew Groupl Group2 Group3  Total mean
Leaf length Sadd 0896 2687 2352 2924
Leaf width SrpF 1589 1537 17.69 16.10
Leaf thickness Spks 4100 3900 4600 4100
Leaf number Syl 5875 5695 67.48 60.02
Leaf dry weight SpeSasole 08 6.38 6.26 6.30
Head fresh weight 2705 778 6.49 10.21 7.91
Stem length sbdb 1029 9.63 11.00 10.22
Stem diameter Sbs 435 3.94 4.09 4.16
Stem fresh weight S0k 7208 67.61 79.18 72.19
Stem dry weight Slsesol 4755 g1 16.96 17.62
Flowering stem length seasfFSldsb 5509 5698 57.12 56.52
Thousand seed weight als im0 1.09 0.91 1.20 1.03
Bolting W05 45 6501 64.70 63.81
Flowering S 7880 8245 81.66 80.67
Achene color S8, 990 2.57 3.22 2.86
Leaf position Saisie 4 2.15 2.44 228
Leaf color Sy 337 2.43 3.45 3.07
Shape blade S S 963 2.86 233 2.65
Shape apex S S5 g9 1.64 233 1.90
Head firmness B 900 2.57 2.11 221
Leaf anthocyanin HsT 05 1.00 1.00 1.02
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