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Abstract

More than 90 percent of domestic consumption of the lettuce occupied leaf lettuce, and the
farmer preferred high yield, late bolting and stable expression of anthocyanins. So, this research
focused on making resistant to disease, late bolting, and good expression of anthocyanin for
lettuce. Based on these characteristic's parents, 11 crosses were created. So we advanced the
generation and investigated each generation from F; to F;. In this year, we selected 90
combination 221 lines which was F, 42 combination 137 lines, F3 4 combination 17 lines, F4 11
combination 27 lines, Fs 7 combination 30 lines, F¢ 1 combination 2 lines, F; 3 combination 8
lines. Among the selected 17 lines, 5007, 5014, 6004, 6005, 6021, 6023, 7001, 7002, 7006,
7007, 7010, 7011, 7015, 7018, 7019, and 7021 which were late bolting and good expression of
anthocyanins were investigated their yield. Finally, we selected 5 lines 7001, 7002, 7011, 7018
and 7022 in this year.

Key Words : Leaf lettuce, Head lettuce
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Fig. 1. The diagram of lettuce breeding systeem in this study
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Table 1. The main cross material in breeding line
T 5 %2 AR
gAI0F Je ot
A x]or Al7]1%
el 3
SRl DL 1670
ZESE=] ulE, eutAEH
2l s
Crisp head(Z1) APF2HHE, of2]3}, oy Jo]2 QlulE
Table 2. The rate of cross combination in this study
L) E=s 9 ) =2k
BEEE e iR s
2 22 (%) )
1 uls QH2EH 100.0 26 Gl
2 Al F2HHE A 66.7 9 IR
3 A7|5 7| o} 333 12 A
4 of2jz o] 333 2 A
5 orF dHE 333 2
6 o WELIL ]S 333 2 2
7 olmE NEEI= 333 8 |
8 Qe S N 100.0 24 IR
9 Bl R at 66.7 15 o)A
10 DL1879 Zyeg ot 333 11 7
11 DL1879 o E 100.0 30 7
1128} 58 147
ol wHiFt RFSL mEste] Fy o & olg ATet AlT=2 WEE Hstd 199 2
olsto] Alutst Z§Rl= <Table 3>oflAe} zto] 54 AR AHiAAS st W, Wy, o
2% Adsigich. AR oy s e AE 5= A=stel Adelgiti(Table 4,
detiglon], x3E AEge At eg g 5679
2 AATH
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Table 3. F; identification and propagation

e R By JELE N
o IS Type e Z R} s
He nZ 2= ZiAl A (ml)
1001 olE QWA S A=W 4 IR 8.6
1002 ulE QWA S A=W 4 IR 13
1003 ulE Qu2HEH Axd 8 3| 12
1004 A ZeIE ks crisp 7 5] A0 ZEA 12.5
1005 Al Z2HE A% crisp 2 3] A+ 7EAl 59
1006 Al Z2HE A crisp 1 AR 5
1007 Al Z2HE Ay crisp 1 3] 0.1
1008 NRES Al S| o} 5 AR 144.5
1010 SE UHE crisp 1 PADN] 1
1012 of] Al Z2HIE crisp 2 PPN 1.7
1014 AdUE weflo] 2 crisp 1 S| 1
1017 a1 7|0t HR|o} 6 3| 9.2
1018 517 73 R|o} o} 1 3} 21
1019 DLIS79 7RIt A Ao} 3 7 89
1020 DL1879 0] A x|of 1 PPN 3
1021 DL1879 uls AEH 5 A 439
1022 DL1879 G e 2 ZASY: )%
9ZZ 177E 545 54 - 455.1
Table 4. F, selection : grouth characteristics of crossing
algy WHjRSH ) Auat |
ws | BN ow r @ | mype | A0 | XX | AEYm)
1 2001 | SHARH 38 oJ A A HEH & 2 7.5
2 2009 | SEAEY 5 o]l = &Y ouil 2 10
3 2009 | SEARY 3 o]l A MEH = 4 373
4 2016 | SEARY 3 o) A Aud ol 4 55
5 2020 | SHARH 3 oJA A HEH bl 1 6
6 2020 | SHARY 5P o]l = &Y gt 2 7.5
7 2021 | SEARY 3P o]l A S gt 3 12.5
8 2021 | SEARY 3 o)A = il bl 1 55
9 2032 oHe iy 7 = dcos | BT 2 12(71)
10 2032 OFAF AAF EADN] = Ax|O} at | 45
11 2035 oY A% A = A cos s 3 0.2
12 2053 | SEX|oK24) SER]TH(25) o)A A ARt | B9 2 9.5
13 2061 | SER|UK24) SHAJOK25) o)A A SR Ll S -l 2 3
14 | 2066 | SFX|OK24) SER]TH(2s) o]l A ARjop | B 2 35
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2 | & | wxol | oo 4 12.7
20 | = | x| o 1 45
2 | A | wAn | W | 2 | o
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2 | A | A | oEw | 1| 25
2 | = | AR | w4 | 6
29 | R | wEer | | 4
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1711 2644 YHE i A 5 | 2 | 3% 3 0.1
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181 2666 AW E o] EXR|0K32) 3| AR = A X|of oF 2 6.5
182 2667 Am E o] EAJ X|0K32) 3 = e af 3 5.9
183 2667 Aw E o] 2X x|0K32) 3| = Ax|u} at 2 20
184 | 2668 due o 37 R|0K(32) 3| = 23 oF 2 1
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194 | 2696 5178 AESESEs] I = | 354 or 1 10
195 | 2698 517 EakSE] S| A = 95 ot 2 12.5
196 | 2706 513 o S R|0}(32) S| Al = | d¥EY o 2 45
N2 BIAE 375 1418.5
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Table 5. F; selection : grouth characteristics of crossing

1| 3001 oyl 7/5¢x1ob ojel10/2HEo g A] ot A A SERIoE | ] 2 0
2 | 3003 oyl 7/5¢x]o ojul10/2HEo g A] ot Sl & A Cos | & 2 0.5
313004 | ofu] 7/SEX]Ot tiy]10/9-C g <10} S| = | A Cos 2 1
4 | 3006 o] 7/5kx]o oy 10/ 07 A]o} S | = | B Cos | B | 2 7
5 | 3007 o] 7/5kx]o tig] 10/ 07 A]o} S | = | B Cos | B | 2 23
6 | 3009 o] 7/5kx]o tid] 10/ 07 A]o} S| = | A Cos 1 0
7 | 3009 o] 7/5kx]o oyl 10/ 07 A]o} S| A | SHR]o) 2 0
8 | 3012 tie] 7/5Ex1ob tie]10/2HRo g A] ot s | = | A Cos | T | 1 0
o |03 | ol /el | owlo@sdgsn | 88 | = | Bes | F | 1| 0
10 | 3013 tie] 7/5Ex]o tiel10/REo g A] ot s | A | A Cos | B | 0
11 | 3015 oie] 7/5Ex]ob tie]10/RHo g A]at s | = | ARob | BT 2 0
12| 3017 oie] 7/5Ex]o tie]10/RHRo g A] ot s | = | ARob | BT 2 0
B0 | s/l | delaclgaAch | M| x| RASH || 2 | 3
1413019 tie]25/H X0 o] 14/04- 57 X0 A | A SERjoE | BT 3 3.6
5 300 | ols/@AOE | ola/clRAct | A | s | RASH | 9| 4 | 3
16 | 3024 | DL1663/0tAlot1d tju]11/7 sty x| ot M = A Cos | 30| 4 5
17 | 3025 | DL1663/0tAlot1d tju]11/7 sty x| ot PR = ubA L at 2 4.5
18 | 3026 | DL1663/oFAlot1H tju]11/7 sy x| ot PR = 9t Cos at 2 3
19 | 306 | DLiG/oMRlol 1R | cuinARRASE | 2 | s | "o | @ |
20 | 3027 DL1673/%% iy 11/73sd X|at 3| = A x|o} ot 2

473 1TAE 40 33

Table 6. F4 selection : grouth characteristics of crossing

algyy WHjRSE . ut NS

w5 | BN 0w Ty A || Twe | T O
1 4001 DL 1675/8&H DL 1679/TopRred S| A ESES| > 2 10
2 | 4007 DL 1678/A%W DL 1673/3= A | A | ARo} | B0 | 1 15
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3| 4009 DL 1679/TopRred DL 1678/R=H A | A | Axjop | FE 3 12
4 | 4011 DL 1679/TopRred DL 1680/ 2UE%]o} | 3 | A | Sx|o} | 0| 2 5
5 | 4012 DL 1679/TopRred DL 1680/A12UEx|0} | 34 | A | Sxjop | 0| 2 13
6 | 4013 DL 1679/TopRred DL 1680/M2UZA]0 | 34 | & | A&H | 0| 2 | 75
7 | 4014 DL 1679/TopRred DL 1680/ 2UZA]0} | 34 | A | Ao} | 0| 1 0
8 | 4015 DL 1679/TopRred DL 1680/A2U=X[of | 3|4 | A | gkxjg} | 9 | 3 5
9 | 4017 DL 1679/TopRred DL 1680/ 2UZA]0} | 34 | & | ZX|o} | 0| 1 8
10 | 4019 | DL 1680/A2=x|a} DL 1671/0]% A | A | Exjop | gt 1 5
11 | 4023 | DL 1680/A2}=x|a} DL 1671/0]% A | A | Ex|o} | gt 1 0
12 | 4025 | DL 1680/M 2= |0t DL 1671/0]% M | A | 22Y | G 3 0
13 | 4034 DL 1672/2% DL 1673/%% M | = | AFR|OL| HT | 3 5
14 | 4035 DL 1672/2% DL 1673/%% A | = | AFR|OL| gt 1 0
15 | 4041 DL 1672/5% DL 1673/3% A | A | SX[OF | F9 1 8
16 | 4042 DL 1672/2% DL 1673/%% M | A | Sxjo} | g | 4 20
17 | 4048 DL 1675/A%H DL 1672/2% M | = | AFEH | T | 2 20
18 | 4049 DL 1679/TopRred DL 1680/M2U=Alor | M | & | Sxjo} | g | 2 13
19 | 4050 DL 1679/TopRred DL 1680/M2U=Al0r | M | & | Sxjo} | g | 2 7
20 | 4053 DL 1679/TopRred DL 1680/M2U=Alor | M | & | Sxjo} | g | 2 15
21 | 4054 | DL 1680/M2L}= 4]0t DL 1671/0]% M | A | Sxo} | gk | 2 10
22 | 4055 | DL 1680/M2L}= 4]0t DL 1671/0]% M | A | Sxjop | gt 1 16
23 | 4060 | DL 1680/M2L}= 4]0t DL 1671/0]% M | A | =29 | g | 2 23
24 | 4064 | DL 1681/M 2= 4]0t DL 1672/0]% M | & | Sxjop | gt 1 10
25 | 4069 | DL 1680/M2L}= 4]0t DL 1676/% E0} M | A | Sxo} | gk | 2 0

11E3 2575 47 | 21

Table 7. Fs selection : grouth characteristics of crossing

93 FRE] [ Aw | AEE

s | BN 28 [x3 SRR Tee 1 FH AL | )
1 | 5002 | cju]1s AJAlA723 | DL1569 | E3}o]o] s | A | Axjop | Fuk| 2 14.5
2 | 5003 | oju]15 A|JAAT2] | DLI569 #HE3}o]o] A | A | ARop | 0| 2 6
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3| 5004 | cHul1s AJA2) | DLISO F=stolo] | s | A |z} 2 7
4 | 5005 | ofu]15 AJAATR | DL1569 #l=stolof M | A | AxoE | B0 | 2 12
5 | 5006 | tulis AJMAT8 | DLISG9 @l=3felo] | BA | A | Az} | o |1 75
6 | 5007 | cHEl1s AJMAT2 | DLIS69 dl=3stolo] | &M | A | mxjop | o | 2 3
7 | 5008 | chulis AJMATR | DLISG #=3telol | el | A | ARop | gk 2 15
8 | 5009 | thE]1s A]FJAT% | DLIS69 @l=stele] | A | A | Hxjop | @k | 2 17.5
9 | 5010 | THu]15 AJAATR | DLIS69 @l=stolo] | A | A | Az} | g | 2 13
10 | 5011 | oje]1s A4 | DLIS69 #El=stole]l | ga | & | ol | o | 2 125
1| 5012 | 7 AlRAZIE | DLISst RMEAE | B4 | A | mxob | o | 1 | 4
12 5014 | dju]17 AlRAHE DL1564 ZX=X]o} 3| bS] oFx]ap | =gt 2 12
AR2-1 LB
13 5017 Z£13 AALH1 pADA] = | 4Ax|u} | Zot 1
A 97003-1-1-1-4-1-1-1 =5 gAlor | & 0
AR2-1 LB
14 | 5018 | =13 TALHI | = | gt | zor
B13 A4 97003-1-1-1-4-1-1-1 =53 Aot | & 1 0
AR2-1 LB
15 | 5023 | =13 2ALHI | e | o o ,
A 97003-1-1-1-4-1-1-1 = o Cos 3 143
AR2-1 LB
16 | 5024 | =13 DALHI | x| oA o
A 97003-1-1-1-4-1-1-1 =5 & Cos 2 2
AR2-1 LB
17 | 5005 | =13 DAL | = | i~
B13 A4 97003-1-1-1-4-1-1-1 M B Ces | ]2 2
AR2-1 LB
18 | 5028 | =13 mALHI | e | -
B13 A 97003-1-1-1-4-1-1-1 M s B Ces | R 4
19 | 5029 | DL1487 AA|0} | DLISIS CARDINALE | ZA | = | A Cos | 20| 2 13
20 | 5031 | DLI487 AX|o} | DLISIS CARDINALE | ZA | = | & Cos | 20t | 1 0
21 | 5032 | DLI487 "0} | DLI5IS CARDINALE | ZH | %= | A Cos | Z0F| 1 45
DL 1555
2508 | Cju)7 ohA|oH s | & | "o | oo |1 0.1
IR oT
B | soa | ol o A7l o7 wEor | e | ® | meoe | w | 1| o
2% | 5043 AR2 A4 DLI1514 ROSNY 22 | A | A Butter | 20| 3 16
25 | 5044 AR2 A} DL1514 ROSNY 22 | & | A Butter 3 9.7
2% | 5045 AR2 A} DLI514 ROSNY 2 | & | A Butter| U | 2 0
27 | 5046 AR2 A} DL1514 ROSNY 22 | A | ® Butter| U | 2 02
28 | 5047 AR2 A4 DL1514 ROSNY 2 | & | sxop | B0 2 25
AR2-1 LB
29 | 5052 | DL 1526 932 s | A | ®cos | O | 3 165
97003-1-1-1-4-1-1-1
AR2-1 LB B )
30 | 5055 | DL 1526 2321 oy | || A=A || 2 1"
123 30415 55 194.6
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Table 8. Fs selection : grouth characteristics of crossing

s BN PR | @ | e | s | LD |0
1 6004 A x| o} 99-55 I = AR o} ks 2 4
2 6005 A x| a} 99-55 3] e |0} bl 1 0
3 6005 A x| a} 99-55 3] ] Cos Ll 1 0
123 215 4 4

Table 9. F; selection : grouth characteristics of crossing

R3H 1513 S
;‘_Eg BN jj/;‘ﬂ% AP || Type | AT f;;; ‘2 rf
1| 7001 DL 0649(%J X|0})/DL 0673(%1]a}) M | = | Ao = 2 23
2 7002 DL 0669(E 3 X|0})/0f| 22 AF e A ROt o 3 6
3 7011 DL 0669(E & X|0})/0]| 22 AF IRy A ROt o 2 9.5
4 7016 Qejopt/7Hute 22| A | = Butter o 2 1
5 7018 Q2jott/7H Ut PACN S | = Butter af 2 2.5
6 7019 Q2jott/FH Ut PACN S | = Butter af 2 2.5
7 7021 Qejopg/7H e 22| A | A Butter | FTF 2 7
8 7022 Q2jott/7H U PACN A A Butter Zat 3 8.6
3R AE 18 39.4
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