Iranian Journal of Horticultural Science Sl SLEL
Vol 49, No 4, Winter 2019 (981-992) O P"Lc
DOI: 10.22059/ijhs.2017.228001.1190 AAYV-23Y (0) VWAV ol oF 6 Lo (FQ 6,00

JTsl1s (SW 3 50 31 Sl Seal™ G pY 3l (B p 30 395D 9 SN 5 2597 »

r,mﬁ.e@l?é Lo s § ¥ st Lo yohoso “G..,b bl
TS O oKy b wlis g (55,5US s bl g (S g 5 (5P S (S5 s eils Y 5
OFQVN /8 0 pdy ey = VFRO/NV/FY el s oy ,0)

ol

o
e B gy olaas 58ile oS slans Slho y3 o a5 gt koS 5 mia e (2RI sl sk
comlss OB S Jg5s obw) Slnl 985 uY Cdn odias 8 ble Jgb g ble 5 055 Rile Wi 5 058 pSbe (aUS
5ol Jols G5 55 £8 e 3 LS esls (S S Hils b & 53 (OLL3L YV 5 YV A ojled by o
il Al LA SIS LS A s olas el Sk b B s sy Slie oLl ol W gl
A oslizl (1) Jus Saly 8 s i) 3l e ndinS 5 25000 1 2 s 55 Ol 3 Jlsime Dl ediasOll Sliw
& S R P ) by G 0kas0LE &S s by Wl o iS5 ) Olho dan 0 ses iS5 Ol
SN S g 5 05y g ek J8 wile Jsb Slho (sl ot SRl a g Slie ol (K55 JAS s el S
odalin (Lo ;3 \Y/EY) G 53 & aldnd 5 (A3 VV/) G 5 035 8l cpllly Sl mbal 5 oglan s e ag */VE

LS SaS gl s S 5 Dade galFe glacdld gl ol 4 Kl g e Gadew cpl 51 el el

395 SRSy (K 505 RIB Jos (o sa 5 pges S plyS S iGAT Solg

Estimation of combining ability and heterosis in some Iranian lettuce lines using
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ABSTRACT

In order to estimate heritability, heterosis, general and specific combinability for traits of leaves number per plant,
number of days to first flowering, plant fresh weight, stem fresh weight and the length of the flowering stalk, seven
local populations of Iranian lettuce (‘Siahe Dezful’, ‘Gorgan’, ‘Varamin’, Jahrom and ‘18, 21°, <27 Mazandaran’)
were crossed using a complete diallel crosses design. (These lines were obtained during several generations of selfing
in their province). Overall, 49 genotypes including Parents and all possible hybrids were evaluated in a randomized
complete block design with three replications. The first method of Griffing’s, Model | was used to estimate the
combinability. Analysis of variance revealed high significant differences among F; hybrids and their parentes for all
the studied traits. Therefore analysis of combinabilities showed that general combining ability (GCA) in all the
studied traits were greater than specific combining ability (SCA), indicating the importance of additive genes action
in controlling these characters than non- additive effects. High narrow sense heritability (h,ns) for the traits including
the length of the flowering stalk and plant fresh weight (0.89 and 0.74, respectively) indicated low effects of
environment on the expression of those traits and increased role of additive gene effects. High heterosis effect over
the better parent was found for plant fresh weight (11.9 percent) and leaves number per plant (12.42). Results of this
research can help to implement more effective and efficient activities in lettuce.
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Table 1. The average of the different traits for seven parents and 42 crosses among them in some Iranian lettuce accessions

Accessions and Plant fresh Leaf number Stem fresh weight Number of days to Length of flowering
Crosses weight (g) (N) (9) first flowering stalk (cm)

Black Dezful (1). 658.67" 65.66 57.55" 97.337 35.61
Gorgan, (2). 789.00 67.33 60.19 76.32 47.55
Varamin.(3) 1020.33 71.33 71.72 75.00 75.51
18 Mazandran (4). 695.67 50.66" 66.33 76.99 77.99"
21Mazandaran.(5) 665.00 56.00 90.34 81.00 71.34
27 Mazandaran.(6) 761.33 59.00 97.28™ 72.00" 65.44
Jahrom (7) 1195 75.66" 88.91 82.33 71.25
1x2 758.67 66.65 59.37 80.67 40.48
1x3 986.67 68.79 68.52 88.67 39.38
1x4 686.00 62.67 62.81 81.33 56.53
1x5 697.85 58.93 71.18 82.00 54.21
1%x6 740.27 60.14 87.62 81.67 48.57
1x7 961.67 68.67 69.00 93.67" 56.83
2x1 726.67 66.51 59.33" 86.67 40.51
2x3 967.00 69.84 68.57 75.00 52.44
2x4 44556" 58.66 64.29 76.67 62.94
2x5 722.00 62.10 70.29 77.33 51.13
2x6 773.33 68.55 78.33 77.33 51.02
2 x7 774.67 61.15 84.69 78.00 54.46
3x1 1113.33 68.72 64.56 78.33 43.24
3x2 956.67 68.72 62.45 86.33 45.56
3x4 866.67 68.53 68.56 75.00 61.16
3 x5 922.33 64.72 77.69 75.00 60.12
3x6 984.00 68.23 78.40 73.33 60.23
3x7 1078.00 73.56 78.46 78.00 61.23
4x1 672.67 56.67 62.34 81.00 53.98
4x2 983.67 70.12 62.15 75.67 51.12
4x 3 896.33 60.67 68.56 75.33 60.34
4x5 683.12 54.00 80.33 77.67 38.71"
4x6 723.33 58.00 78.33 73.67 71.34
4x7 995.00 68.33 76.43 79.00 73.25"
5x1 660.18 61.32 71.34 85.67 48.53
5x2 77433 66.21 64.37 76.67 48.21
5x3 1017.92 70.94 88.39 80.33 69.54
5 x4 668.34 51.66" 68.29 77.67 72.34
5x6 712.00 57.00 96.78 75.67 68.44
5x7 1113.00 74.82" 89.72 81.33 71.28
6x1 698.33 62.17 67.36 80.67 51.44
6x2 773.00 61.28 76.35 73.00 50.44
6x3 1005.21 63.33 80.26 72.67 59.44
6x4 725.32 54.66 78.33 73.00 65.11
6x5 721.34 57.00 92.26" 75.67 68.34
6x7 995.33 70.64 90.83 78.00 68.25
7x1 1028.00 73.68 81.64 88.33 68.25
7x2 964.00 71.66 71.97 81.00 56.21
7x3 1134.22™ 73.66 83.32 78.33 68.25
7x4 823.67 58.63 81.34 78.67 72.26
7x5 983.00 68.00 89.40 81.33 71.18
7x6 843.00 65.65 79.64 77.33 68.25
LSD(P<0.05) 3.656 5.345 1.310 1.089 1.953
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*, **: The lowest and highest amount for each trait in parents and crosses, respectively (1- Black Dezful, 2- Gorgan, 3- Varamin, 4- 18 Mazandaran, 5-
21 Mazandaran, 6- 27 Mazandarav, 7- Jahrom).
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Table 2. Combinability analysis, the raito of GCA: SCA and heritability values based on the first Griffing method in

seven lines of Iranian lettuce

Source of variance df Plant fresh Leaf number Stem fresh Number of days Length of
weight (No) weight to first flowering flowering stalk

Replications 3 4.07 25.99 0.045 0.84 0.34
Genotype 48 71651.9" 154.21" 564.21" 86.71" 344,717
GCA 6 331211.80" 483.65" 1636.33" 285.82" 1803.06™
SCA 21 27021.28™ 54.39" 287.79" 28.89" 52.62"
RCA 21 15076.52" 70.16™ 391.05™ 33.33" 40.84™
Error 96 5.54 26.29 0.065 0.23 0.74
alyg 21772.77 30.70 96.80 184 125.11
o?s 15128.81 15.736 161.12 16.04 29.05
o’r 7535.49 21.93 195.49 16.55 20.05
GCA:SCA 0.74 0.79 0.54 0.69 0.89
h?b 0.94 0.74 0.96 0.98 0.94
h’n 0.74 0.59 - 0.69 0.89

woy0 ) 50 Jlis e ;o o pae glay e
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*, **: Significant at 5 and 1% of probability levels, respectively.
GCA: general combining ability; SCA: specific combining ability; RCA: reciprocal combining ability.
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Table 3. Estimation of general combinability effects of parents for measured characteristics in some Iranian lettuce

Accessions and crosses Plant fresh Leaf number Stem fresh Number of days to Length of flowering stalk
weight (g) weight (g) first flowering (cm)

Dezful ( Py) 5.33 0.044"™ 1.00” 0.94” -1.56%*

Gorgan (P) -10.48™ 0.24 -0.94™ -0.18" -1.297

Varamin ( Ps) 14.71" 0.61" -0.05"™ -0.25" -0.30™

18 Mazandaran (Ps) -17.23" 0.80" -1.127 -0.34" 1.037

21 Mazandaran ( Ps) 5.54" -0.28" 117 0.075™ 0.72"

27 Mazandaran ( Ps) -13.34™ -0.38" 147" -0.49" 0.36™

Jahrom (py) 15.89" 0.78" 0.60" 0.27" 1.08”

LSD (P<0.05) 3.656 5.345 1.310 1.089 1.953

Aoy0) g ao,0 0 mhaw 1ol Jae lo e pas s kNS

ns, *, **: Non-significant and significant at 5 and 1% of probability levels, resprctively.
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Table 4. Estimation of specific combinabilities of evaluated characters in direct and reciprocal crosses in seven lines
of Iranian lettuce accessions

Accessions and Plant fresh Leaf Stem fresh Number of days to first Length of flowering
Crosses weight (g) number weight (g) flowering stalk (cm)

S12 -204.94 0.66 -7.10 -1.80 -7.46
S13 -50.34 2.33 -3.11 6.50 -13.377
S14 -219.60” 1.44 -6.06
S15 132.72 -3.40 -3.58
S16 -190.34 -3.32 11.157
S17 -81.43 1.20 -1.86
S23 72.25 3.22 -3.87
S24 -41.33 -2.74 -5.39"
S25 -177.23” -0.39 -5.28
S26 -15.02 493" 1.05
S27 -126.16 -6.49™ 13.02"
S34 0.32 5.01" -2.24
S35 -103.48 0.11 1.00
S36 92.63 2.49 0.00
S37 74.15 3.80 5.66
S45 -250.45™ -5.94™ 8.39™
S46 -75.79 -3.07 468
S47 83.40 3.24 -51.61"
S56 -84.48 547" 13.44™
S57 204.04™ 8.34™ 11.99”
S67 81.53 4.86™ 12.20"
R12 -63.16 157 -8.307
R13 -220.48™ 1.66 -4.26
R14 -127.94 -5.72" -1.72
R15 -137.78™ -2.47 -2.41
R16 -104.47 -0.91 -7.28"
R17 133.03" 6.40™ 7477
R23 32.30 0.45 -5.96™
R24 151.54™ 6.52" -1.50
R25 -55.15 1.22 -8.977
R26 -61.32 -3.01 2.12
R27 37.51 3.17 -1.79
R34 -9.19 -3.840" -0.25
R35 115.04™ 5.48" 9.90™
R36 97.49 -1.43 0.87
R37 134.33™ 4.70™ 4.40"
R45 -103.12" -8.58™ -7.45™
R46 -50.98 -4.88" 1.70
R47 -44.88 5.11" 5.18"
R56 -214.43™ -3.63" 9.74™
R57 -44.93 3.17 7.35"
R67 -50.49 -0.31 412"
LSD (P<0.05) 3.656 5.345 1.310

*, **: Significant at 5 and 1% of probability levels, resprctively.
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Table 5. The average heterosis based on superior parent (BP) and the average parent (MP) for evaluated traits in
hybrids lettuce

. . . Number of days Length of the
gcdcisrzgosrg Plant fresh weight (g)  Leaf number  Stem fresh weight (g) to flowering _ flowering stalk (cm)
MP BP MP BP MP BP MP BP MP BP
1x2 4.817 -3.84 023 -1.01 0.85 2136 -7.097 -17.127 -2.64 -14.86
1x3 17.53" -3.30 043 -3.56 6.02" -4.46 291 -890° -29.12" -47.85"
1x4 1.30 -139 7757 -455 1.407 531" -6.15" -16.44" -048  -27527
1x5 30.647 30697 -3.12 -10.24" -3.73 -2.217  -8.03" -15.757 1.38 -24.02"
1x6 4.26" 2,77 -351 -840" 13.197 -9.93" -354 -16.09" -3.86 -25.78"
1x7 3.76" -1953™  -2.81 923" 578"  -2240" 4277 -3.76 436"  -20.24"
2x1 0.39 790 0022 -1.21 0.89 -1.32  -0.18 -10.96™ -2.58 -14.81
2x3 6.89" -5.23° 073 -2.08 3.98" -4.39 -152  -1.73  -1477° -30.55"
2x4 -2.74 -849  -056 -1287" 163 -3.07 067 045 0.28 -19.29"
2x5 2.55 -5.51 070 -7.76" -6.60"  -22.19" -169 -453° -13.97° -28.32"
2x6 -0.24 -1.99 8527 181 -0.51 -19.48™  -1.11  -3.91 -9.68  -22.03"
2x7 -21.917  -35.17" -1447 -19.177 13.607 -4.75 -166 -5.26" -832  -2357"
3x1 37.62" 9.12" 032 -3.65 -0.11 -9.99" 285" -19.52" -22.17" -42.73"
3x2 5.75 -6.24  -0.87 -365 -530° -12.92™ 6.137 13127 -25.95" -39.66"
3x4 1.01 -15.06™ 12.357 -3.92 -0.66 -4.40 066 -1.32 -20.32" -21.58"
3x5 9.45™ -9.60" 167 -9.267 -4.12 -14.00” -3.85° -7.41" -18.11" -20.38"
3x6 10.46™ -3.56 470" -436  -7.227 19417 023 -2.22 -1453° -20.23"
3x7 -2.68" 979" 008 -277 -11.167 -11.76" -0.84 -526" -1656"  -18.91
4x1 -0.67 -331 -256 -13.697 0.64" -6.02 -6.53" -16.78" -496  -30.78"
4x2 32.51" 2467 18857 4.14™  -175 630 -0.65 -086 -1855  -34.45"
4x3 447 -12.15™  -0.53 -14.94™  -0.67 -4.41 022 -0.88 -21.38" -22.63"
4x5 0.41 -1.80 125 -3.57 256" -11.08" -1.06" -4.12 -4.40 -8.48
4x6 -0.71 -4.99 578" -1.69 -4.33 -19.48™  -045 -3.07 -0.51 -8.52
4x7 5.25" -16.74™ 818" -9.68" -7.837  -1852" -0.20 -4.04 -1.48 -6.08
5x1 -0.25 -0.72 0.80 -6.60 -3.52 -21.047 -3.92" -11.98" -923  -31.97"
5x2 6.51" -1.86 7377 -166 -14477 -2874" -253 -535" -18.89" -32.42"
5x3 20.80" -0.24 11427 -054 9.08™ 216 2997 -820° -5.28 -7.90
5x4 -1.76 -3.93 2313 197 -12.827  -24417  -1.06 -4.12 -3.11 -7.24
5x6 -0.16 -6.48" -0.86 -3.38 3.17" 051 -1.09 -658" 007 -4.07
5x7 19.68™ -6.86 13.657 -1.11 0.12" -0.68 040 -1.21 -0.01 -0.08
6x1 -1.64 827" -025 -531 -1298" -30.75" -4.727 -17.12" 1.82 -21.39"
6x2 -0.28 -2.03 -2.98" -8.98 -3.02 21527 -156 -435 -10.71 -22.92"
6x3 12.84™ -1.48 -281 -1121 -502° -1750" -1.13 -3.11 -1565" -21.28"
6x4 -0.44 473 031 -7.35 -4.34 -19.48™ -1.35 -3.95 -9.21 -16.52
6x5 1.15 -5.25 -0.86 -3.38 -1.65 -5.16  11.98™ 576  -0.07 -4.21
6x7 1.76 -16.717 4917 663  -2.427 -6.63 109 -526" -0.13 -4.21
7x1 10.927  -13.97" 4277 -261  11.48” -8.18"  -1.67 -9.247 27747 -4.21
7x2 -2.82 -19.33" 023 -5.28 -3.47 -19.06” 2127 -1.62 -5.37 -21.11
7x3 2.40 509" 022 -264 -5.65 629 -042 -485 -6.99 -9.61
7x4 -12877 3177 <7177 2250 4797 -8528 -0.62 -4.54 -3.16 -7.34
7x5 5.70 -17.74™ 329" -1012  -0.24 -1.04 040 -1.21 -0.15 -0.22
7x6 -13.82"  -29.46™ -2.49 -1323 -14457 -18147 024" -6.077 -0.13 -4.21
The average Table Diallel 11.19 -0.34 1242 -6.70 -3.37 -1336 -057 -5.76 -7.27 -18.91
The critical difference 0.05 3.95 3.40 8.61 7.44 0.40 0.35 0.78 0.69 142 1.23
The critical difference 0.01 5.12 4.44 11.18 9.67 0.52 0.46 1.01 0.90 1.85 1.60

*, **: Significant at 5 and 1% of probability levels, resprctively.
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