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ABSTARCT

Lettuce (Lactuca sativa L.) is one of the major leafy and salad vegetables. Identification and assessment of the
genetic potential of lettuce germplasm is crucial in the breeding programs. Assessment of qualitative and
guantitative traits of Iranian lettuce germplasm collected from different provinces was conducted in the research
field of seed and plant improvement institute, Karaj in March 2010. Genotypes were sown on rows with the length
and spacing 3 m and 60 cm, respectively. Morphological characteristics were evaluated based on IPGRI
descriptors. Results revealed high variability amongst genotypes. Three types of lettuce were identified including
stem, leaf and romaine for the first time in Iranian lettuce. There were significant positive correlations between
growth period to bolting and flowering in genotypes. Qom genotype and lines 15 and 25 were sensitive to bolting,
and Pich-e-Ahvaz, Sah-e-DeZful, Sefid-e-Neyshaboor, Sah-e-Neyshaboor and Varamin 3 were detected resistant.
Genotypes were separated into three groups based on cluster analysis in which some groups had above average
values for some traits. Genotypes with desirable characteristics can be identified to improve traits and use in
breeding programs can be used later.
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INTRODUCTION

Assessment of qualitative and quantitative traitgplant breeding programs and conservation resexsecritical to
the application of inheritance [11actuca sativa L. (family Asteraceae; subfamily Chicorideae) rmaal plant,
dicotyledonous, self pollinate and 2n=2x=18 [8,.1@ttuce is one of the major vegetables thatutiwation area
in the world is about 1.7 million hectares [7].rRary center of lettuce is in the Mediterraneanaegnd central
and south west Asia. Lettuce is one of the majaflylerops that use mainly for salads and fids}. Different types
of lettuce includes; Romaine (Cos), Iceberg (Chispd), Butter head, Stem (Asparagus), Leaf (Cytiand Oilseed
[1, 17]. Based on the studies of Lebeda et al., [thg number of different varieties of lettuteadgtuca spp.) are 98
species out of which, 17 are from Europe, 15 frafimicAn, 12 from American, 3 from Australia and Fiesies from
Asia. The greatest diversity of this 51 specied\@ia is in Iran, India and Pakistan with 15, 18 @&l species,
respectively [14].
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Lettuce is a rich source of minerals like calcjunon, phosphorus, potassium, vitamins, flavonas fiber.
World production of lettuce has increased dramiyicaver the last two decades. The main reasonthfincreased
lettuce products in the world are development afegpool, production of varieties that resistanvaoious biotic
and abiotic stresses, nutritional value and impmetaof antioxidant activity [4, 16, 18]. Cheng &t[3] studied the
effect of sowing date on lettuce varieties in f&hson, and concluded that the head convolutesbisiated largely
with the sowing date and cultivars. Rounded ant dldtivars resistant to head convoluted, whilegldeaves
cultivars had better answer to it. Duman et al.vig}e classified diversity of seeds color in le¢twiltivars to the
white, brown and black. Damjanovic et al. [3] andh&m [21] examined overwintering ability and qginalof the
lettuce varieties and according to the neededveulti for farm and greenhouse cultivation, they ewdd of
excellent varieties with the same goals. The caitt\Reval and R63 were suitable for growth in farmd LR67 and
DUA varieties recommended for cultivation in thegnhouse. Zani et al. [22] in their studies evaldiahore than
84 varieties of lettuce with various types to thdtigation of winter, summer and spring and releasalerant
varieties to the cold and diseases. Gong (199&siyated lettuce cultivars under high temperataned, found two
cultivars, 9547 and 9542, with good performancesfonmer cultivation.

In order to achieve an international standard gliog a comprehensive descriptor for assessmenbgbimlogical
characters of lettuce, the characteristics of seealssplanting, leaves, heads, stems, floweri@gjstance to biotic
and abiotic stresses are considered ([12]. Dedpiecustom use of molecular markers in the recemarsy
morphological descriptor in genetic diversity asédyis still worthwhile. Different cultivars use arder to discover
the genetic distance and crossing programs tha¢ wkassified. The use of analysis of genetic refetips is
necessary among breeding materials. Under variovisommental conditions and altitudinal differetigs in Iran,
there is great diversity between Iranian lettucanoggpes that it has economic importance. Traditigna
morphological characteristics are used to develogntitative estimates of genetic similarities amthtionships
between the cultivated relatives [15]. The multigsgr analysis and in particular principal componand cluster
analyses have been important strategies for cleization, evaluation and classification of plaahgtic resources,
especially when large numbers of genotypes are @sbessed for several characters [19].

The present study was aimed to analyze the queditaind quantitativevariation in Iranian lettuce genotypes to
derive their evolutionary relationships and detewedi variety of morphological characteristics andhoeercially
valuable between the genotypes for used to brequivgram.

MATERIALSAND METHODS

In this study, we evaluated 42 genotypes of letaemds that were collected by various researclerseint Iran. An
important common feature noticed in genotypes sededn the present study is high yielding and eoaico
importance. Profile of genotypes is shown in Tdbl&enotypes were planted in March 2010 in theare$efield of
Seed and Plant Improvement Institute, Karaj (51&46t, 35°/48 north and 1321 m altitude).

Experiment was performed as a randomized complietek ldesign (RCBD) with 42 genotypes and was run in
triplicate. Seeds of each genotype were sown o @@ m length with row spacing's 60 cm and ptaatcing's 30
cm. During the growth period, we evaluated of gasire and quantitativéraits of all genotypes. Traits were
measured using five random plants from each rovee®iation on 14 quantitative traits and 7 vegetatjualitative
traits (Tables 2 and 3) were scored at foliageestd#call genotypes, mainly based on IPGRI desaripioaits may
be classified into five groups; group 1 relatedeaf characters including length, width, thicknessmber, dry
matter percentage, leaf position, color, shape @osition of leaf tip, group 2 related to stem cetisg length,
diameter, fresh weight and dry matter percentageymm 3 related to plant including head fresh weidtgad
compactness and the presence or absence of antilgcgeoup 4 related to flower consisting boltifipwering
time and flowering stem length, and group 5 relai®dseed namely seed weight and seed color. Déserip
statistics were including minimum, maximum, rangean standard deviation, and F value of all traissyvell as
simple correlation coefficients between traits weatculated in order to examine the relationshigisveen them by
SPSS and Excel Software Similarity between genotyag obtained by UPGMA method using Euclidean dista
square technique.

RESULTSAND DISCUSSION

Range, coefficient of variation and results ofistatal analysis to examine the genetic diversft4® Iranian lettuce
genotypes are listed in Tables 2, 3 and 4. Desegigtatistics on each of the genotype studiedaledehigh genetic
diversity for most traits of different genotypedsé qualitative variables evaluated for all genetypvere listed in
Table 5. The maximum length (35.70 cm) and widtB.Z6 cm) of leaves was obtained from Jahrom gemotyp
Also, the minimum length (21.74 cm) and width (I7Ldn) of leaves was calculated from Borazjan gegm{il able
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3). The highest (1196 and 1129 g) and lowest (498)2heads weight means were obtained from JahlioenZ3)
and Borazjan genotypes. This result showed in dgipesind effective role of length, width and numbéleaves on
yield and head weight. Borazjan genotype with 51% 3.4 cm had minimum length and stem diametepesvely.
Largest stem length (18.94 cm) and stem diametéfl (6m) were seen in line 19 and Parsabad genogtypes
respectively (Table 2). Also the highest percentafgstem dry weight belonged to the Qom genotypil &D.6%
and the lowest percentage of stem dry weight t® 36 with 13.46%. Our results revealed that Qonotygre was
the only genotype that contains anthocyanin. Téssilt is consistent with the findings of other ezsters [18, 20].
Also, we found six colors (black, brown, maroon,it@hgray white and cream) in the seed genotypessanen
color group (yellow green, light green, green, dgrken, gray green, blue green and red) in makaeek of
genotypes. Results of this study also are congistéh other researcher's findings, that thereii@mdity in seed
color and leaf type of lettuce genotypes [5, 14, Biche-Ahvaz and Shadegani genotypes, with 180147 g
have the highest thousand seed weight, and linesd47 with 0.63 and 0.68 g, had the lowest weigispectively
(Table 2). Similarly, Kristkova et al. [12] repodt¢hat the variety of lettuce thousand seed wagghdss than 0.9 g
to more than 1.2 g. As we can see in Table 2, thst sensitive genotypes to the bolting were Qomeslil5 and 18,
respectively, and the most resistant genotypésadolting were Sefide-Neyshaboor, Siahe-Neyshabémamin 3
and Siahe-dezful. Also, the shortest period tortr@gg of flowering related to line 19 and Qom wii® and 59 days
and the longest period of growth to beginning ofMkring was related to the Dezful and Sefide-Nelysba with
97.33 and 96 days, respectively. In the firmnesshef head genotypes, Piche-Ahvaz, Shadgani, QofideSe
Neyshaboor, Siahe-Neyshaboor, Varamin 1 and 2 wehsut firmness and others genotypes were witly faéad
firmness. Pearson’s correlation coefficient indécht significant (p<0.01) positive correlation beén the number
of leaves and leaf length and width (r=0.4, 0.38)ere were a positive and significant correlatietmeen bolting
and flower initiation and flowering stem length @89, 0.33). Also a significant (p<0.01) positiverrelation was
observed between flowering stem length and stergtteand stem fresh weight (r=0.47, 0.60). Simiari
significant (p<0.05) correlation between circumfere of stem fresh weight and head fresh weightleafdlength
and stem (r=0.87, 0.31, 0.35) was seen. There egatively (p<0.01) correlated between the stemweright and
leaves number (r=-0.41).

UPGMA cluster analysis with 21 variables revealsg¢ principal clusters which separated all theoggres at the
Euclidean distance of 1.6 (Fig. 1). In the firsihpipal cluster, genotypes were included Shadedamigan 1, lines
22, 28, 30, Varamin 2, 3 and Jahrom that forme&5%. of all genotypes. Important traits of this graare leaf
length, leaf width, leaf number, head fresh weigitém length and shoot fresh weight that considénedmost
important vegetative traits in lettuce. This grdugs two subgroups, the first subgroup, line 22 Zadtrom, had
significant difference, leaf length, leaf widthafenumber and head fresh weight with the other tgmes in the
same group and were the highest average amongradtypes evaluated, also during the growth perii lolting
in this group was less than the average of all tyges. The second group were includes; Abtavil,aB@m, Siahe-
Dezful, Sefide-Neyshaboor, Varesh, Piche-Babogdia5, 16, 17, 18, 20, 21, and 24 genotypes that imeluded
33.33% of all genotypes. This group has two subggpin the first subgroup were Borazjan and Abtgeihotypes,
average traits such as leaf length, leaf width, heenber, head fresh weight, stem length, stem efarmand shoot
fresh weight in them have significant differencehathe other genotypes, and have the lowest avenagag above
characteristics were investigated in all genotypeghe second group, the mean percentage of ledfstem dry
weight during the growth period until beginningltbay had higher than the genotypes average. Sedins this
group for warm areas to be more suitable genotygles, this group had the lowest average stem fnesght and
their average was also lower than to average ofeflotypes. The third group consists of Piche- Zhv@om,
Siahe-Neyshaboor, Gorgan 2, lines 14, 19, 23, 8522, 29, 31, Varamin 1, Shiraz, Zirehii, Parsalfsdebil and
the Fasa that were included the total of 44.7%llafenotypes. Distribution diagram (PCA) based bea first and
second components separated genotypes into theepgrThe greater importance of such charactesistias
revealed in cluster and PCA. The Qom (6) genotgpaistinguishable and stood far apart from all ggoes in the
study due to the presence of anthocyanin, the bigstem length (20.06 cm), the highest leaf anoh stey weight
(7.81 and 20.6%, respectively). Shadegani (5) ggeois distinguishable and stood far apart fromatheenotypes
due to presence the highest leaf length (35.44acmd)thousand seed weight (1.8 g). Also, Abtavil Bodazjan (1,
2) had the lowest leaf number, leaf width, headtrereight, stem length, stem diameter and sterh fressght and
were distinguished and stood far apart from thegalhotypes. Cluster and principal component aralpsi
qualitative and quantitative characters revealedetkistence of variability among the investigateda@ypes. The
greater importance of such characteristics wasafedein cluster and PCA. Leaf length, leaf widtkatl fresh
weight, stem length, stem fresh weight, stem flomgedength had positive values in PC1. At the saimee,
thousand seed weight and bolting were positiveasln PC2. In this study and for the first time, alserved three
types of growth in different Iranian lettuce gemmyg. Qom genotype was stem lettuce and Sefide-ldbgsin,
Siahe-Neyshaboor, Varamin 1 and 2 were Leaf letanm other genotypes were the Romaine tyije result of
this study is consistent with findings of othereashers that there are different types of letgrosvth in different
genotypes [1, 17].
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Table 1: Code, origin and geographical location of different Iranian lettuce genotypes

Geographic coordinates

Longitude Latitude Altitude (m)
0 Origin Minute Degree Minute Degree
1 Abtavil 27 50 46 28 0
2 Borazjan 38 51 21 29 0
3 Siahe-Dezful 17 49 28 30 52
4 Piche-Ahvaz 17 48 25 31 30
5 Shadegan 23 48 45 30 45
6 Qom 53 50 38 34 930
7 Karaj 27 51 48 35 1360
8 Sefide-Neishaboor 47 58 12 36 1210
9 Siahe-Neishaboor 47 58 12 36 1210
10 Gorgan 1 17 53 28 36 45
11 Amol 12 53 34 36 45
12 Gorgan 2 17 53 28 36 45
13 Babol 12 53 34 36 45
14-31 Mazandran-Lines 12 53 34 36 45
32 Varamin 1 39 51 19 35 915
33 Varamin 2 39 51 19 35 915
34 Varamin 3 39 51 19 35 915
35 Shiraz 22 52 37 29 1540
36 Zirehii 24 51 25 29 985
37 Hamadan 31 48 48 34 1851
38 Nahavand 21 48 32 34 1615
39 Parsabad 38 48 28 38 1280
40 Ardabil 28 48 18 38 1311
41 Jahrom 33 53 30 28 1050
42 Fasa 39 53 56 28 1370
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Table 2: Analysisof variance of morphological characteristicsin different of Iranian lettuce genotypes

MS
Head Stem Stem
L eaf L eaf L eaf L eaf Leaf dry fresh Stem Stem fresh dry Flowering Thousand Head
SOV df  length width thickness  number weight weight length diameter weight weight stem length  seed weight  Bolting  Flowering firmness  Anthocyanin
Replication 41 3366° 1037  .0059" 18573  69820.6” 122" 2755 127" 985.23" 7.34" 568.2" 1957 235617 294.50” 154" 1127
Genotype 2 144 .35™ .0002"™ 50.39° 1095.07"  .017 035 .105"™ 34 029" 422 .002" 1.96' 22 (0 (0
Error 82 .38 14 .00006 5.87 568.26 0.44 0.100 0.49 4.82 0.12 219 .002 293 1.85 0 0
CV% - 211 237 191 6.64 3.01 333 3.09 531 3.04 1.96 2.65 412 2.69 1.638 0 0
" Significant at = 1%, : Significant ate = 5%, ns= Not significant
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Table 3: Meansof different traitsof Iranian lettuce genotypes

Genotypes Head fresh weight (g) Leaf dry weight (%) Leaf number Leaf thickness (mm) Leaf width (cm) Leaf Length (cm)
1

536.330p 7.27ab 52.66i-m 0.42¢f 12.37q 25.79pq
2 492.33p 7.16a-d 44.66m 0.43def 11.87r 21.74s
3 658.67Lm 6.48d-f 65.66a-i 0.37j- 15.07k-n 23.39rs
4 761.67jk 7.54a 69.33a-e 0.320 14.64m-p 31.56f-j
5 964.33b-d 7.13a-d 58.33c- 0.41fgh 17.6b-d 35.44a
6 752.00jk 7.81a 46.33k-m 0.37j- 16.11f-k 30.84 g-j
7 651.00Im 7.13a-d 55.00f-m 0.46qgbc 13.39pq 27.06n-p
8 697.00k-I 6.48d-g 53.00h-m 0.4ghi 17.7bcd 27.64n-p
9 880.67e-g 6.59b-f 68.00a-f 0.47ab 18.25b 30.71g-k
10 918.00d-f 6.32e-h 77.33a 0.47ab 17.59bc 31.05f-i
11 662.67Im 7.26a-c 57.33a-m 0.39hi 17.13b-g 27.8n-p
12 789.00j-i 6.69b-e 67.33a-f 0.41fgh 17.09b-g 26.510-q
13 811.00g-k 6.24efgh 61.33c-k 0.27j- 17.54b-e 31.99e-h
14 756.00jk 6.49d-g 68.00a-f 0.48a 16.91c-h 28.96n-p
15 700.67kl 6.20efgh 66.66c-k 0.36k-m 17.15b-g 27.09n-p
16 576.67no 6.24efgh 60.33c-k 0.41efg 13.94n-p 24.749-r
17 614.00mno 6.12ghij 57.66e-| 0.34m-o 16.34e-j 28.95j-n
18 695.67kl 5.34-m 50.66k-m 0.33no 16.74c-h 30.46g-k
19 840.67f-i 5.18m 55.66f-m 0.35l-n 17.63bcd 32.5¢c-g
20 698.67kl 5.28l-m 57.66e-m 0.37i- 16.59d-i 26.96n-p
21 665.00Im 5.91f 56.00f-m 0.39hij 15.98g-I 28.14l-0
22 1129.00a 5.26]-m 71.00abcd  0.44cde 2.69a 34.16a-c
23 746.67k 5.76h-m 67.33a-f 0.42efg 16.24f-k 28.3l-0
24 629.33I-n 6.26efgh 58.66¢-I 0.47ab 13.41p-q 24.51a-r
25 794.33j-i 6.16e-i 62.33c-j 0.49a 16.08f-k 31.14f-i
26 794.33j-i 6.34e-h 60.66¢c-k 0.38h-k 14.00m-p 29.9i-m
27 761.33jk 6.70e-j 59.00c-I 0.35l-n 15.13k-n 30.17h-l
28 1040.33b 6.26e-h 71.33abc 0.70i- 17.92bc 33.72a-e
29 864.33f-h 6.20efgh 66.6b-j 0.320 14.71-0 30.09h-m
30 998.00bc 6.26efgh 66.00a-h 0.38i-k 15.79h-m 33.03b-f
31 748.33jk 6.57c-f 51.66j-m 0.41fgh 17.19b-g 24.8q-r
32 808.339-j 6.35e-h 58.00d-| 0.42ef 15.94g-l 28.09m-o
33 1020.33bc 6.43e-h 71.33abc 0.43def 16.55d-i 32.05d-h
34 959.33c-e 5.81g-k-m 62.33c-j 0.47ab 16.57d-i 32.48c-g
35 654.331-n 5.49i-m 55.33f-m 0.45bcd 15.34j-m 27.05n-p
36 857.33f-i 5.47jklm 48.33km 0.42ef 16.77c-h 35.08ab
37 964.33b-d 6.16fghi 54.00h-m 0.44cde 17.26b-e 34.08a-c
38 755.00jk 6.60b-e 59.00c-I 0.41fgh 13.610-q 26.94n-p
39 818.670-j 6.70b-e 51.00j-m 0.44cde 15.15j-n 28.68k-m
40 754.67jk 5.44kIm 49.00km 0.43def 15.18j-n 21.34l-0
41 1195.00a 6.68b-e 75.66ab 0.44cde 18.26b 35.70a
42 823.67f-i 5.32| 55.33h-m 0.42efg 15.98g-| 27.62n-p

Means with similar letters in each column are mgni§icantly different at 1% probability level (DMR
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Table 3: Continued

Genotype Stem length  Stem diameter Stem fresh Stem dry Flowering stem 1000 seed Bolting Flowering date
(cm) (cm) weight (g) weight (%) length (cm) weight (g) (day) (day)
1 6.96qrs 4.22d-k 54.34t-v 18.85c-h 46.27Kkl 0.77n-q 74abc 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 3.26l 57.55r-v 19.62abc 35.61q 1.13gh 75.66abc 97.33a
4 7.570-q 4.77cd 43.52w 18.89c-g 43.63I-n 1.47b 75.33abc  94.66abc
5 18.04ab 3.7i- 92.76¢cd 18.2e-k 64.06e-g 1.80a 64.6609-i 75.66k-n
6 17.05b 3.54kl 77.679j 20.6a 96.95a 0.92j- 44.660 59.00r
7 5.97qrs 3.76fl 35.43x 19.22b-e 42.63l-n 1.17f-h 72.66b-e 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- 61.62p-t 17.49i-0 57.18h-1 1.35bcd 77.33ab  87.33e
10 11.030p 4.37c-k 77.730j 17.66i-m 57.18h-i 1.22d-g 54.66l-n  67.00a
11 7.53ab 3.42| 56.01s-v 18.6¢-i 68.29de 0.85l-n 62.33g-j 78.66j-k
12 8.58b 3.83h-I 60.19¢g-u 19.3b-e 47.55k 0.91k-m 64.66g-i 76.32k-n
13 9.30st 4.22d-k 64.020-r 17.27k-p 45.98KkI 0.77n-q 70.66¢-f 88.00de
14 7.891-0 3.97f-k 56.13s-v 16.4 n-r 42.16l-0 1.28c-f 55.00l-n  68.33p-q
15 11.391-n 3.56kI 76.51h-k 17.3k-p 71.22cd 1.06h-i 52.33mn  66.66q
16 12.10c-f 4.24dk 81.92f-i 17.72h-m 74.34bc 0.9i-l 57.66]-m 74.00m-o
17 11.830-q 3.56kI 80.41g-i 18.45d-j 60.24g-h 0.68pq 50.66n  58.00r
18 10.21l-o0 3.63j-k 66.33m-q 17.42i-p 77.99b 0.84l-0 62.66g-j 76.00k-m
19 18.94a 4.73cd 123.26a 17.78g-l 56.45h-i 0.63q 65.33f-i  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-| 90.34c-e 19.04b-f 71.34cd 0.94i- 62.00h-j 81.00e-g
22 9.12k-m 3.75h-| 66.61m-q 16.59m-q 64.06eg 0.75n-q 65.33f-i  84.00e-i
23 9.48jk 4.66cde 71.96j-m 15.31r-t 46.15Kkl 0.78m-p 56.00k-n  73.66n-0
24 11.73d-f 4.70cde 87.71d-f 16.33p-s 63.67e-g 0.72n-q 52.33mn  76.00k-n
25 10.78f-i 3.62j-k 68.85I-P 16.62m-q 68.55de 0.77n-q 52.00mn 69.660-q
26 12.18de 3.59j-I 89.77d-e 14.41tum 78.37b 1.05h-K 55.00l-n  74.00m-o
27 13.57c 3.65i- 97.28c 16.370-s 65.44e-f 1.14f-h 60.00i-  72.00n-p
28 14.36¢ 3.301 109.96b 14.43t-u 56.35ni 0.85I-n 63.66g-i 78.33]-m
29 11.48d-g 4.51c-g 88.39e-h 15.25st 67.51d-f 0.77n-q 67.00e-h  82.00g-j
30 7.38fq 4.31c 58.95r-v 13.46u 45.24k-m 0.85I-n 63.66g-i 81.660-j
31 6.31rst 5.59a 54.23uv 17.93f-k 42.16l-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-0
33 9.15k-m 4.99abc 71.72j-h 17.58i-h 57.51h-i 1.12gh 54.00mn  75.00l-n
34 7.28qr 451c-g 56.44s-v 19.32b-en 45.15k-m 0.94il 77.33ab  94.66a-c
35 7.87n-q 4.38c-i 59.94r-u 18.9¢c-g 52.89jj 1.46b 73.33ed 85.66e-j
36 9.36j-m 4.47c-h 75.68i-I 20.06ab 46.55kI 1.32c-e 71.00c-f 85.33e-h
37 11.55d-g 3.33l 89.52de 19.42b-d 53.25ij 1.37bc 75.00abc  96.33a-c
38 7.30qr 4.58cf 51.94v 18.41d-k 53.25jj 1.18e-h 55.00l-n  85.33e-h
39 9.36j-m 5.71a 64.54n-r 17.28k-P 56.32hi 1.13gh 67.33e-h  88.00de
40 10.04ik 4.54cg 74.78i-| 16.74l-q 55.27i 1.14f-h 61.66h-k 78.33]-m
41 11.14e-h 4.60cf 88.91df 16.01qg-s 71.25cd 1.71f-h 64.00g-i 82.33f]
42 10.62g-i 3.36l 84.11e-g 17.31jp 37.280-q 0.85In 74.00abc  86.66ef
Means with similar letters in each column are mgnificantly different at 1% probability level (DMR
Table4: Descriptive statisticsfor different quantitativetraitsof Iranian lettuce genotype

Traits Minimum  Maximum Mean Standard deviation CV vdiues

Leaf length (cm) 21.34 35.7 29.24 3.57 211 33.66

Leaf width (cm) 11.87 21.69 16.1 1.8 237 10.37

Leaf thickness (cm) 0.27 0.7 0.41 0.067 1.91 0.0059

Leaf number 44.66 77.33 60.02 8 6.64 18573

Leaf dry weight (%) 5.18 7.81 6.31 0.64 333 122

Head fresh weight (g) 492.33 1195 7914 1525 3.6982.63

Stem length (cm) 55 18.94 10.22 3.03 3.09 2755

Stem diameter (cm) 3.26 571 416 0.66 531 1.27

Stem fresh weight (g) 35.43 123.26 72.19 18.22 3.385.23

Stem dry weight (%) 13.46 20.6 17.61 1.56 1.96 '7.34

Stem flowering length (cm)  35.61 96.95 56.52 13.39 2.65 568.24

Thousand seed weight (cm)  0.63 1.8 1.03 0.25 4.121950

Bolting (day) 44.66 78.66 63.81 8.86 2.68 23561

Flowering (day) 58 97.33 80.67 9.87 1.68 294.50

Head firmness 1.00 3.00 221 0.72 0.00 1.54

Anthocyanin 1.00 2.00 1.02 0.15 000 112

™. Significant aip< 0.01 level
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Table5: Important qualitative variables evaluated for Iranian lettuce genotypes

Genotype Achene color Leaf Leaf color Blade shape Apex shape Head firmness f dmhocyanin
position
1 2 2 1 3 1 3 1
2 2 2 1 3 1 3 1
3 2 2 4 4 1 2 1
4 2 3 3 1 1 1 1
5 5 2 4 1 6 1 1
6 4 2 5 3 4 1 2
7 5 2 3 4 1 2 1
8 2 1 3 3 1 1 1
9 6 1 4 3 1 1 1
10 1 2 2 3 3 3 1
11 3 2 3 3 1 3 1
12 4 3 2 2 1 2 1
13 2 3 2 2 3 3 1
14 3 3 2 3 2 3 1
15 2 2 3 3 2 3 1
16 2 2 2 3 2 3 1
17 3 2 2 2 2 3 1
18 3 2 3 2 2 3 1
19 2 2 2 2 2 2 1
20 3 2 2 2 2 2 1
21 3 3 2 3 2 2 1
22 3 3 3 3 2 2 1
23 3 3 3 3 2 3 1
24 2 3 3 3 2 3 1
25 2 3 2 3 2 3 1
26 3 3 3 3 2 3 1
27 3 3 3 3 2 2 1
28 3 3 2 3 2 2 1
29 3 3 3 3 2 3 1
30 1 3 3 4 2 3 1
31 1 3 3 4 1 1 1
32 1 3 6 4 1 1 1
33 3 3 6 1 1 2 1
34 6 2 3 3 2 2 1
35 3 1 3 1 2 2 1
36 3 2 6 2 5 2 1
37 4 2 6 2 1 2 1
38 3 3 4 2 1 2 1
39 4 2 4 3 1 2 1
40 1 2 4 1 2 2 1
41 3 2 2 1 2 2 1
42 4 1 2 4 2 2 1

Achene color: 1- White, 2- Grey white, 3- GreyMaroom, 5- Brown, 6- Black; Leaf position: 1- Comea2- Flat, 3- Convex; Leaf color: 1-
Yellow green, 2- Light green, 3- Green, 4- Darkegre5- Gray green, 6- Blue green; Head firmnesd:oly, 2- Medium, 3- High; Blade
shape: 1- Oblong elliptic, 2- Elliptic, 3- Broadlifgtic, 4- Orbicular; Leaf anthocyanin: 1- No, Zes; Shape apex: 1- Rounded, 2- Mucronate,
3- Spathulate, 4- Subacute, 5- Truncate, 6- Obovate
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Fig. 1: Dendrogram obtained by cluster analysisof 42 Iranian lettuce genotypesusing UPGM A

CONCLUSION

In conclusion, assessment of qualitative and qtsivie Traitsis important manageable tools that can be used for
identification of various Iranian lettuce genotyp&herefore, for practices such as determinatiotyjpé, selection

of seed sources and transfer zones, and genatigroesconservation programs, the genotypes withenigariation
should first be defined with strong emphasis onaien gradients. On the other hand, additionarimiation about
the genotypes based on this method and moleculdensacan supplement to resolve breeding prograntsgms.
Also, with classification, similar genotypes wedemtified for use to the possible hybridizations éime group that
had been higher than average values for some twaitsbe used of those genotypes to enhance the wlu
attributes.
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