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ABSTRACT

One of the effects of climate change and global warming, on leafy vegetables production, is bolting. The four parental lines
derived from Iranian lettuce landrace of Shirazi, Zeareei and Siah with difference in flowering time crosses between each
pair and F1, F2, BC1pl and BC1p2 generations were obtained. Transplants were planted in two separate experiments in a
randomized complete block design with three replications and flowering time, head weight, number of leaves and leaf
length of biggest outer leaf were recorded. Generation mean analysis showed that in all traits additive dominant model was
inadequate and other factors such as epistasis is effective in controlling interested traits. The effect of additive is significant
but the effect of dominance is much greater than it. The additive x additive effects and dominancex dominance effects on
traits have been effective. To determine the number of effect factors at the flowering time of the F2 segregation and two
genes involved in controlling flowering time were confirmed. Results showed that late flowering lines of the Siah and
Zeareei landrace produced better quality and quantity head than early flowering lines of Shirazi landrace. Thus flowering
time, leaf number and head weight had positive correlation. It is expected that selected genotypes with late flowering time
had good potential for this important traits and should be used in breeding programs.
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Table 1. Means of interested traits in parent and the progenies of crosses 9x3 (C1) & 11x2 (C2)

Trait Cross P1 Pz F1 Fz BC1P1 BC1P2

Head weight Cl  931.38#9.01 517.04+11.53 450.05+#8.82 582.02+19.48 627.65+14.53 456.38+12.05
C2  821.35+12.8 546.20+13.3 515.68+13.9  536.41+7.7 678.39+13.7  578.18+12.9

Leaf num C1 50.53+1.33 35.27+1.4 34.03£1.08  42.07+0.67 30.11+1.46 30.14+1.12

: C2 52+1.25 35+1.13 27+0.9 37.2+0.7 37.55+1.31 32.54+1.01

. Cl  102.25+0.96 91+0.83 83+0.78 106.1+2.78 9351+1.78 86.92+1.57
Daystofirstflower =5 1087074069  98:0.06  8244:0.69  97.87+2.73  99.01+140  91.45+122
Leaf length Cl 27.53+1.66 24.05+2.39 24.23+2.37 25.1+4.17 24.4+3901 23.683.72
C2 25.1+0.26 25.08+0.44 21.25+0.31 23.87+£0.24 26.55+0.48 24.95+0.39

90lS B g ;0 i 590 las g1y scaling (o3l .Y Jgo
Table 2. Scaling test for interested traits in two crosses of lettuce

Trait Cross A [ B [ C tc

Head weight C1 -135.08+0.11 -4.69 -63.24+3.48 213 -38.38x0.81™ 0.6
C2 36.77+2.45™ 0.85 111.51+4.56™ 271 219.19+5.32" 373

Leaf num. C1 -6.53+0.57 ™ -1.93 -8.98+0.48™ -3.14 14.2+0.65" 3.65
C2 -11+0.1 371 -2.03+0.05™ -0.17 29.52+0.5" -7.88

Days to first C1 1.77+0.02" 0.47 -0.16+0.05™ -0.05 64.75+0.5" 17.37
flower Cc2 2.65+0.01™ 0.91 0.60+0.01™ 0.22 -59.07+0.4™ -17.1
Leaf length C1 -2.960.16™ -3.01 0.93+0.16™ -0.98 0.35+0.17™ 0.34
C2 6.75+0.17" 6.44 3.57+0.16" 3.72 2.79+0.21" 2.24

(scaling test) yoliio yg03] aolss :A, B, C
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Table 3. Estimated means and genetic components for interested traits in two lettuce crosses-3 parameters model

Trait Cross [m] tmas

[d] tases [h] thoss X2

. . c1 763.64+7.527  101.26
Estimate Head Weight c2 67551+ 106~  61.08

124.89+7.437  16.42  -250.45+14.54"  17.22  64.04"
127.71+#11.07" 1154 -193.43+21.15" -9.15 4055~

c1 43.43+0.817 53.4

Estimate leaf num. Co 41.03+0 7™ 60.4

8.43+0.84™ 9.92
7.98+0.7" 11.2

-8.69+1.45 -6.01 48447
-11.98+1.2™ -101  67.837

C1 100.04+0.59™  169.98

Days to first flower Co 98.73+0 87" 183,59

6.23+0.62" 10.13
7.3740.52™ 13.22

-12.01+0.99” -12.03 313747
-15.39+0.84" -16.92  317.217

C1 25.756+0.15" 1495

Leaf length C2  2561:022" 1148

1.69+0.18" 9.47
-0.11+0.023 -0.49

-1.69+0.34" -4.19 11137
-3.48+0.39" -8.7 51.18"
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Table 4. Estimated means and genetic components for interested traits in crosses of two lettuce-6 parameters model

Trait cross [m] tm [d] td [h] th 1] Ti [l t 0] 4t X [h\d]
Estimate Head Cl 36368+9.02° 670 12556+1.38" 1510 701284232 504 4123389 770 2585+68™ 062 -52929+1497" -589 048™ 558
weight C2 3162946257 5o 13758 = 1257 1099 698.13 £167.47 417 367.48 612" 4005 -74.74=537™ _139 -515.77 + 111.8" 462 2.48™ 507

7262+46° 1578 7.63:096"  7.89 -8386x1259 -6.66 -29.72649° 660 245:056™ 058 452418347 543 048™ 1099

) 1
Betimateleafrum. o) 37014367 578 85:0777 1104 Q004346 072 16494261 358  -897+100° -220  -346+089™  -043 629" 106

159.76+5.7" 27.85  5.63+0.64 881 -138.28+1572" -8.79 -63.1445.7 -11.08  1.93+049™ 0.39 61.52+10.2 6.02 0.16™ 24.56

Days to first flower 30224477 83  653:0597 111 11366+12657 89 62324477 1324  205:09™ 053  -6557#617  -806 031" 1741

Cl  3003:05° 2051 174+017 926 -1391+01° -34  -423:04" 292 -203:021™ -157 812+018" 302 271™ 7.06

Leaf length C2  1757:0077 1106  099:019™ 03 215240117 502 7524077 479  318:023° 235  17.84:016"  -639 672" 2173

(e jo codle TN D ~(cadle jo (al 31 S0 D - (el 5o ol B 31D —(Eodle 51 [] - (a3l 51 Jd]) - (5eSile. m)

Slaswlyd iy Jow —9als B 50,0 Jlai 0590 Olaw gly 0uls 3y, S szl g b (1Kl B Jgux
Table 5. Estimated means and genetic components for interested traits in crosses of two lettuce — 5 parameters model

Trait  cross [m] [d] [h] [i] [1] X2 [h\d]

Estimate 1 886.99+65.26" 199.44+7.44™ -791.96+151.79" -163.09+64.72" 363.97+91.77" 118™ 3.97

Head o o o ox o
Weight  C2 312.08+62.38" 129.47+11.07" 693.75+167.14" 371.23+61.13" -490.15+11.61" 039™ 537
Estimate C1 7311x4527  7.89+071"  -8534+1234"  -30.23+442"  4623+8.17" (45™ 10.82

leafnum. cp  2654+4677  7.80+0.71" 10.41+343"  17.01+4.60"  -439+315" 003™ 134

Days (1 159.99+570" 569+062" -138.99+1562" -63.36+567 61.99+10.15" §64™ 24.35

to first x sox - sox -
flower  C2 39.41+4.73 6.63+0.59 113.08+12.60 62.09+4.68 -65.19+8.10 02" 17.12

(ol yo e e SN D) —(eiali®l 5o siali8l 31D —(codle 1 [h] )= (el 31 51 D) - (eSiloe.m)

LIS S BB 55515 5 %0l 5 19%0L grlaws )0 Jlo e o a4 o aiteik

92l5 B 53 40 a5 550 Slivs 8 J 1S (5lag)g Sanlé A0 5 by sl £ Jsi
Table 6. Variance components and degree of dominance of gene controlling for interested traits in two lettuce crosses

Trait cross D H E F h% h?, [H/D]*0.5
Estimate Head weight Cl  120076.76  -102237.669  9089.77925  4149.604 79.14 51.89 1.14
C2  17238.916 33979.912 750.918 3019.458 9579 33.17 1.40
Estimate leaf num C1l 290.06 -140.98 91.566 60.33 8248 555 .69
c2 498.66 -9.36 67.29 84.31 88.30 86.68 0.14
Days to first flower cl 339.96 361.96 42,53 -39.94 8573 4493 1.05
c2 352.1 439.82 35.69 64.63 95.68 42.54 1.12
Leaf length C1 11.34 28.27 4,07 -1.45 73.04 2559 1.98
c2 29.83 47.78 6.89 10.27 79.57 35.29 1.27

(Colé &z 1o [HIDJN05 ) « ((cosas 5 piucdlyg Py )« ((sogas (5 pdudlys dPB) (53 kummm! (uilylg « F) ~(dawmes il g ¢ E) d(edlée yuily g e H) « (sl 33l uils lg « D)

S 93 oy )90 Dlao )3 o s (:Sle (Sarod o5V Jgur
Table 7. Correlation coefficient of generation means in interested traits

Trait Cross Head weight Leaf num. Days to first flower Leaf length
Head weight g; i
Leaf num. g; 06?95 1
Days to first flower g; 8(752 83121 1
Leaf length g; ggi 822 8(752 i

C2(2%11) « VV#Y (ags B gcl (3%9) AxY (gl 5M)
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Figure 1. Frequency of genotypes of the F, population derived from the cross (c,) - ratio of 63: 1 for three genes with
X?=50.6 and p = <0.001 - ratio of 15: 1 for two genes with X?=1.2 and p = 0.20 -0.30 - ratio of 3: 1 for a gene with
X?=125.87 and p = <0.001
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Figure 2. Frequency of genotypes in population F2 from crossing (c,) — ratio of 63: 1 for the three genes with X =
153.4 and p = <0.001 —ratio of 15: 1 for two genes with x?=2.57 and p = 0.10 -0.20 — ratio of 3: 1 for a gene with x*=
94.2 = and p = <0.001.
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