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A karyotype analysis of Lactuca (Asteraceae) in Korea
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H Q:H A SAEMIE (Lactuca) SolA ol AR stE s 7] (L. indica)et FH LS 7]

(L. triangulata)®] AANZFGAA e NS, A 7GR (L. scariola)] AAEZANA 72} P& A
o2 ZARSIAT AMEGAA S 7| BT x=90|U2 G wFst A4S YERA Ut FAA
2L 24 A3 STEW ]S 2n=18=2m+7sm, 7 E 2n=18=1m+ 6 sm+2 st, FH ZEw 7=
2n=18=2m+ 5 sm+ 2st= YEIGT, S Ew 7o} FrolEm ) A G vek dke BEA ) &
AstAct. Fargw 7], 7HAE], TS 719 vEA] Alse] dole Zbzb 56.3 um, 35.3 um, 72.5 um=z

yUelgt, zF Ao 32718 A AR 2.7-53 umE 7P Zgron] v S 79k Fr 2B 7=
Z}z} 4.7-7.5 pum, 5.0-8.0 pm= H] =3I TH 7FAIER] 2] & sect. Tuberosaedll 45 4L S| 7], Tl LEw| 7] <}
Z}o] & HQl WHH, sect. Lactuca, subsect. Lactuca®| 438+ 712 N3} FASE A0 2 ZALE ST

FRO: s 7|, AAMZA A, Y

ABSTRACT: The chromosome morphology of two Korean Lactuca (L. indica, L. triangulata) is reported herein. The
chromosome number and karyotype of a naturalized plant, L. scariola are reported for the first time. The basic
chromosome number was x = 9. Polyploid forms were not recorded. The karyotypes of L. indica, L. scariola, and L.
triangulata were 2n=18=2m+7sm,2n=18=1m+6sm+2st,2n=18=2m+ 5 sm + 2 st, respectively. Both
L. indica and L. triangulata had satellites at the ends of their short arms. The haploid genome lengths of L. indica,
L.scariola, and L. triangulata were 56.3 um, 35.3 pm, and 72.5 pm respectively. Each chromosome length of
naturalized L. scariola was 2.7-5.2 pm; the smallest among Korean Lactuca. The chromosome lengths of L.
indica and L. triangulata were 4.7-7.6 pum and 2.9-7.9 um, respectively. The karyotype of L. scariola differed
from that of L.indica and L.triangulata both of which belong to sect. Tuberosae. Therefore, L. scariola is
thought to belong to sect. Lactuca subsect. Lactuca.
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G571 (Lactuca L.yS =310l £k B/ 0% o}, - opu|g]7}e} ofxz )7, Q1my|A]ofe]] 7001F0] F3E
A AAIF SR oF 10091F0] X7} -1, oFrlof, of st o]F F ARE Wi eAEd Aot AgtE
27}, Jotu| g7}t 52 HNbe] uhd x| ojo] de] # i ®askar Qlvk Sl AE Felxe 53] A (L
ap] 28l A|ofo] 7]1e] T4l 0= o AR Qlrt (Ferakova, sativa L= AIAIZ 0.2 33 918HA] Afuli = ar Qlek. Aoiik
1977). sAFERkch F2] <12le| xjol7} 9le] Cronquist YA 5o 31 FobolE]7ke] 15 (Stebbins, 1937)S A

(1955)= 5001%F0] L Su)7)So) &atvka Bk vhd QJetareE FE] oS A Eo] I 1xst 7] g2def &
Hayek (1926), Kitamura (1965), Slavik (1966) 3, ¢}A] 2550 SIT} (Ferakova, 1977). £ &2 3}¥to] 349 nt
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Holl 5 B E 7= SR FEiEE 530
F-E U} (Stebbins, 1937).

G5 7] & st AlAESHA] 5= Marchal (1920)°]
507 2n=8% Kt o|gR w2 x| 23] 2n=18F
RB31% v} 2t} (Gates and Rees, 1921; Ishikawa, 1921; Cooper
and Mahony, 1935; Babcock et al., 1937; Qureshi et. al.,
2002; Bang, 2004; Kim, 2006; Lee and Kim, 2008). Gates
and Rees (1921) FLE5W7]42] skt Y} L. serriola
L.} L. sativa?} n=9%90-& 83131 Ishikawa (1921)= A28
ATE Bl L su7)& o 2HE $1HS (Ixeris Cass. )&
ek Zlo] BFEEhs AlAEklTE B8 Babeock et al.
(1937)5 %]'El%ﬂﬂﬂﬂ /] 255_01] r,H—Eﬂ— Ezl—x%o] Aﬂﬁ%]—x% oq
TE YL, =82 719 TFOR thdiv} SRy 2
FEE PE 548 ekl 0 n= 008 S e X
ofel FEH AL T, FAW M, D3 APH 7,
Al G 3] B2 sk skl 2 29 2
719} FzoA A" EAS Jebdtt 78y Fedorov
(1969)i= n=83 n=9 15 X7} original &N A F2h=
7FsAdS wiAIIA = @3kl 6752 s y)E A EY
MR 2AVE sl AZRASA FA <5 349 1
B wfeslE. 3 WA 25 0o Slielolel
9] A BB FER TS, ¥
24 QLES) A5 ) YEOE 95, A WA
T ol /1805 0= 1752 Sollellol Az
20E B2t REshe RR7S T A3 2
P R PE R 24_01 257 um 24 2n=16
= 180]w) WA} s A ok 54 veR gl
(Ferakova, 1977). $Hit=of F3Esh= 15w 7]+ 2n=16
e 182, FHlIE 7= 2n= 182 <& A At} (Bang,
2001, 2002, 2004; Kim, 2006; Lee and Kim, 2008).

gargsm7]Ee] thgh A= o AER] A 9
HAAA ol 719252 LdHR L. serriola, L. saligna L.,
L. virosa L. 58] %1 &5l tist A7} 5ot} (Gate
and Rees, 1921; Cooper and Mahony, 1935; Lindqvist, 1960;
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Qureshi et. al., 2002; Matoba et. al., 2007). 3 o] &
Mo garguy|E A8 20 Azo] Bepdg w4
= FGHA] & e 9] W32 sect. Lactucopsis
Schultz-Bip ex Vis. & Panc.l| &3h= A7 (L.
sibirica Benth.)¥} 22o] &-Alo] 31 S=3l= S A5 HHF )L,
BRI e Eed BHeE B Sk JErEe) 54
S8R sect. Tuberosae Boiss.l| &= a15W)7] (L. indica
L), FH W 7] (L. triangulata L.), AYEHH (L. raddeana
Maxim.)7} A213H} (Lee, 1996, 2006; Pak, 2007), st
5 @rEo 2 JFAPIA] (L. scariola L.)(Park, 1995)2} Al
TR A (L. sativays E3F0] 65°] FEsh= Zlo® &
24 Stk 7HAEA = FobdE kel obafotel] Fistet 2o
2 RAE QAL (Park, 1995), -5 ol W-3E8R= sect. Lactuca®)
subsect. Lactuca®ll E31= L. serriola®] 01803 2% v} Q)
t} (Ferakova, 1977). “1#J1} Yim and Jeon(1980)°1 2J3
ol 27t X TRV AAE QA ot 8
o] Barg #o] QlaL 71 weHA #1917} gl | vk glrt

ole]l 1 Ao A= shiksel] EEskaL Yl FarEw 7S
o] 65 5 Akl AMAeke Zlow delxl AT
T, AR A, AREuE A9l g AR o] F“ 3%,
= garsm)7], 7RV, a7 388 thd o= sl
TP ARER Aok S Yol B s
7150 4 ERAAG 1k S,

Mz A

Farsm7)E 352 PR S flste] Aes Al
sk, 7355115—3 W A= AEAIES AAe] ool o]

B oI to)| o]-g3lITh (Table 1). A& 7)Aol A
g 5S/RA o] JHAIE ZAReEe] AAIE A
5 HESIATE AAE QAR Y FA S flste] 7}
BRI AASE s Adslod 0.002 M 8-hydroxy-
quinoline &Y 0 F Al-2-0] X 4A|7HFt A slaL, S5+
T2 FA3F°] Carnoy's solution (EtOH: Glacial acetic acid

Table 1. Collection data for materials used for somatic chromosome number. Vouchers are deposited at KNU.

Taxa Sampling sites

Voucher specimen

Lactuca indica L.

L. scariola L.

KB: Yeongchun-si Mt. Bohyun
KB: Munkyung-si Mt. Gomo
KB: Yeongchun-si Mt. Giryong
KN: Sanchung-gun Mt. Jiri

L. triangulata L.

Daegu-si, Buk-gu, Sanhyuk-dong Kyungpook National University

Daegu-si, Buk-gu, Sanhyuk-dong Kyungpook National University

1035, y1040, y1041
1042, y1043

1030, y1050, y1051

y1030, y1031
1032

1033, y1034
1045, y1046

KB: Kyungsangbuk-do, KN: Kyungsangnam-do
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Fig. 1. Mitotic metaphase chromosome of Lactuca species. (D L. indica; @) L. scariola; Q) L. triangulata. Arrows indicate satellite. Bar = 10 pm.

Table 2. Chromosome numbers(2n) of Korean Lactuca species examined in this study.

Taxa Previous studies Present result
Lactuca indica L. 16 Bang, 2001, 2002 18
18 Babcock et al., 1937; Nisioka, 1956 ; Hsu, 1967, 1970;
Peng and Hsu, 1977, 1978; Bang, 2004; Kim, 2008
L. scariola L. 18 Babcock et al., 1937; Ishikawa, 1921; Ghaffari, 1999 18
L. triangulata L. 18 Ishikawa, 1921; Bang, 2004; Kim, 2005 18

=3:1, 4°C) ol|A] 3027 S 5, 70% oflehe-oll #7dst
o] goce] Bastelt. o] k& 60°C, 1 N HCI 9ol &
o] 13 30%7F dEIA1 7], 1% aceto-orcein A MO 7 o
gk 9 squash method® A5 A 2ste] #s1oiT). #)|
24et B2 F3Ev) (Carlzeiss Axioskop 2)yS ©]-8-51
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1. S| ==
S35 7] (Lactuca indica, Fig. 1-D)= 2n=18= Hsu
(1967, 1970)%] B39} AXe}Sd a1 7FAIAEA] (L. scariola,
Fig. 1-@)2} TS5 (L. triangulata, Fig. 1Q):=
2n = 18% Ishikawa (1921)2] ¥.31.9} A&t} (Table 2.).
el F3ESR= L. siberica®t L. tatarica C. A. Meyi=
2n=16, L. serriola®} L. sativat= 2n= 182 w57} 2t
%A &= 54-& BRIY) (Ferakova, 1977). o] &3&
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A s Ay duswrle 289 FFAAA
(metacentric: m)2} 7282] X553 44| (submetacentric: sm)T
TA o] 3l 2n=18=2m+7sm), 551 GUA= et
Zeto]] B4 S 7K THFig. 24D). 7= 1489 F5-
HAA| e} e8o] A A, 1A 2282] AP AA
(subtelocentric chromosome: st)= T3 o] AATH2n=18=
1 m+ 6 sm+ 2 st)(Fig. 2-@). FHL=M7]= 2289 54
AA|, 5282 A A T1e]ar 2280] AP A = A
Alw]o) Qa2 n=18=2m+5 sm+ 2st), 271 2] A= whok
Zite] B=AE 717IT) (Fig. 2<3). Nisioka (1956)= ¢l
Su7el &3l T W, L. indica var. laciniata (Kuntze)
H. Hara®} L. indica var. dracoglossa Kitam.2] 73-9- | 4|3
AMAT7E 2n = 180]M, A1) TGl AHE 7= A
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Fig. 2. Karyotypes of Lactuca species in Korea. U L. indica; @ L. scariola; @ L. triangulata. Bar = 10 pim.

Table 3. Chromosome measurements of the Lactuca species investigated.

Chromosome L. indica L. scariola L. triangulata

pairs CL RL Type CL RL Type CL RL Type

1 1.89+5.65=754  6.70 sm 1.56 +3.69 =525 7.44 sm 2.73+5.18=7.92 6.93 sm
1 2.14+527=1741 6.58 sm 1.57 +3.48=5.05 7.15 sm 2.54+526=17381 6.83 sm
2 2.19+4.87="17.06 6.27 sm 1.15+4.03=5.18 7.34 st 2.11+5.01=7.12 6.23 sm
2 2.48+4.50=6.98 6.20 sm 1.08 +4.05=5.13 7.27 st 2.05+4.96=17.02 6.14 sm
3 1.93 +4.87=6.80 6.04 sm 1.07 +3.76 =4.83 6.84 st 1.92+491=6.83 5.98 sm
3 2.09+4.65=6.74 599 sm 1.06 +3.73=4.79  6.76 st 2.00 +4.85=6.86 6.00 sm
4 1.84+4.74=6.58 5.85 sm 1.75+3.47=522 740 sm 2.10 +4.80 = 6.80 5.95 sm
4 1.89+4.61=6.50 5.77 sm 1.64 +2.65=429  6.08 sm 2.00 +4.85 =6.85 5.99 sm
5 1.78 +4.58=6.36  5.65 sm 1.19+235=354 5.01 sm 2.75+3.34=6.10 5.34 m
5 2.28+4.01=629 5.59 sm 1.17+235=3.52 499 sm 2.27+3.72=5.99 5.24 m
6 1.57+442=599 532 sm 1.03 +2.48=3.51 4.97 sm 1.60 +4.61=6.21 543 sm
6 1.52+4.35=587 5.21 sm 1.01 +2.47=348 4.93 sm 1.65 +3.98=5.64 493 sm
7 237+347=584 5.19 m 1.25+1.72=297 421 m 1.36 +4.52=5.88 5.14 st
7 234+344=578 5.14 m 122 +1.71=2.93 4.15 m 1.12 + 4.63=5.74 5.02 st
8 2.23+3.37=5.60 4.97 m 1.00 + 1.80 =2.80 3.97 sm 1.26 +4.23=5.50 4.81 st
8 235+3.17=5.52 4.90 m 1.01 +1.78=2.79 3.95 sm 0.98 +4.01=4.99 4.36 st
9 1.33 +3.67=5.00 4.44 sm 0.97 +1.70 =2.67 3.78 sm 2.01 + 3.48=5.49 4.80 m
9 1.27+3.43=4.70 4.18 sm 0.96 +1.69 =2.65 3.75 sm 2.52+3.35=5.46 4.78 m

CL: chromosome lenth; RL: relative length

Type: m(metacentric), sm(submetacentric), st(subtelocentric)

710l B3l T2 11go] YEREA] $k8k=t, Babeock et al. A C] dol= 4.7-7.5 um= FARE AL, ZIAPERIE HEA)|

o
(1937 T A gk o] F=53 A4S L. serriolat
L. virosa®] 574 0% ®H 13t v} Qlot, upehA] 7HAP g €] &

L L. serriola D L. virosaS} T F-AF5FA T}

3. AR Z10|
SrEu71452) QA ZHoli= 2.5-7 umE YEFIT (Ferakova,
1977). Kim (2008 Haz-5u)7] G2A)|9] Zoli= 4.01-520 pm
2, ol 7] o] A Aol 3.02-4.50 pmE KA1k
oh 3 APA Y a7 )= WA Alse] doli= 56.3 um,

SIFA 222 5ISIX] H39H 15

Ale] Aol 353 pm, GAA|S] Hol= 2.7-5.3 pmE A
Qow, Fu 5w )= WA Alse] dol7t 72.5 um, 7t
A 2] Zol= 5.0-8.0 umE FAFE AT (Table 3). whebA
A 359 QA T A3k 7hAPEAI S GAAI7Y 2.7-
53 um® Aol7} 71 zigkor, garsw] ol | s =
ZYZ} 4.7-7.5 um, 5.0-8.0 ym% F7]7} WS35 T

2 ) &3p7} FAoln], b} A
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