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ABSTRACT : Protein and lipid contents as well as the genetic diversity among local soybean varieties 

collected from all over the Kangwon province were investigated to provide the basic information for im­

proving soybean cultivars. The protein content was varied from 33. 2% to 48. 8% with average of 38.7% in 

the dry weight of the seed. Lipid content was also varied from 14. 2% to 22. 2% and the average was 17% of 

the dry weight of the seed. There were negative correlations between the high contents of protein and lipid 

and the high yield. 

Although major differences were not found in the seed storage protein profile in PAGE analysis, po­

lymorphisms were found at the DNA level in the RAPD analysis for investigating genetic diversity. There 

were three gorups at 15% of diversity level and ninety percent of the landraces were able to be clustered at 

20% of diversity level by the RAPD analysis. There were three landrace lines clustered beyond 40% of div­

ersity level, which could be valuable genetic resources in soybean improvement program. 
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~q. 

~ ~~.g. 7J-~.£ ~Q:joflJ.1 J![Jt~ :tt*f.l ~ 

~*.~~~~~K.tt~ofI~~~%*.%~ 

{1::,,~'8~ '3J %r':E%J*~ %lJf% .!8-il}cj 1'l1.!8-% ~ "'i 
-"cJ ~ T~il}cj :tt*f.t'F %PJ-;zj].!8- ~~ '3J ~%%7~ 

rJ=~ 71~~ 7-}.li.~ ;;IJ1.:gil}.:il7-} Y~~il}~q. 

1. m~aW ~ m~~Jt1j ~.'$t~ 

f3J<ht*.%~ JtJt ~ ~j;l'f~ WI' % 191 oJl 71-,€il} 

~q. :fJHliBK:i!J- *Jl.~~!IJ %lJf.g. f.lr~ milleroJ]J.1 

o}1ll ~ ~ 60t ~ dry oven oj] J.1 2-"1 Zl%~ ilit:.IlVl 

71 %lJfhtf..J..£. 01 %il}~ q. B~ ~.g. Micro-Kjel­

dahl~oJl ~~ ~ ~~~ 5Eil:il}.:il6. 25~ ~il}cj til. 
~ B jI{ ~ rJ: 2-.£. i;} ~ 2- ojll'§!IJ 13"il: ~ it-~ .g. 

Soxhlet ~~H1J ?~71.£. 8-"1 Zl%~ ether.£. ?~~ 

ether'i!% %-~A]7] Jl ~il:% 5Eil:il}cj tIl.n~!IJ ~rJ: 

2-.£. il}~ q. 

2. ~11.~ llTl\Hf[aW~ '$tllt ~ IIlt~7k1tJ 

Zf *.~ ~f.l. 37~~% "f7-}J.}~:i!J- "f7-}.:g°1 

.£. ~71l p}1ll~ ~ 0]'F 0.05g% ~i;}cj 250pl~ O. 

01 M sodium phosphate buffer (pH 6. 8) .2} ~~~ ~ 

4toJ]J.1 5it-Zl- 15,OOOrpm2-.£. ~,c.,%*il}~q. 0] 

'F .AJ-%~ 10pl ~ ~ i;}cj lOpl ~ loading dye (l % 

sucrose in 1% bromophenolblue) .2} ~~~ ~ 2it-Zl­

95 t oj] J.1 B~~% !tttA17].:il 0]'F 3pl~ 10% 

acrylamide gel.£. ll*t77ktIJil}cj bromophenol blue.£. 

~~i;}~q. 

3. ~ U!j4JJilt~ genomic DNA '$tllt ';J PCR&~ 

~;M%Jft~ ~Wl.~ 50mg% 1. 5ml centrifuge 

tubeoJ]A1 ~~~~.£. "it~Zf~ p}1llil}cj 400pl~ 

DNA ?* buffer (200mM Tris pH 8. 0, 200mM 

NaCI, 25mM EDTA, 0.5% SDS) ~ ~ 7}~ ~%<>-1 

J.1 ~~~ 60toJ] 1A]Zl- .!i!.B-~ q% 13, OOOrpm~ 

4r.£.£. 15it-Zl- ~,c.,%_il}~q. AJ-%~% A~.£.~ 

tube.£. -&-Z!~ 300pl~ chloroform% ~Jl ~~il] ~ 

~2-'i'1.A1 4l.g. ~ 10,OOOrpm~ 4i'.£.£. 5it-Zl ~~ 

it-c.1"9:J.q. it-c.1~ AJ-%-~% q-"] A~.£.~ tube.£.-&­

Z! ~ 300pl ~ isopropanol% ~~.g. ~ - 20t oJ1 30it­

Zl- jjJ-.7.]~ 4 toJ]A1 13,OOOrpm2-.£. 3it-Zl ~~it-c.1 

~ ~ AJ-%~ ~ l:I1c.1.:il ~~~ DNA~ .:g7]~5:~ 

200pl ~ "5'-ff-YoJ] ~~ q. 
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PCRlil-% ~~.g. 25pl.£.A1 0]'F"1]~ 50ng~ tem­

plate DNA.2} 1X PCR buffer, 200pM dNTPs, 6pM 

MgCl" 0.2pM random primer (lOmer) '301 2 units~ 

Amplitaq Stoefel fragment (Perkin Elmer) ~ ~ 7}~} 

~2-oj PCRlil-% '£'F lil-%~~ ~~~ "f71~-a11 

15pl~ light mineral oi1% lil-%~ ~oJ1 ~~q. 

PCR primers AGGAGTGAGA, CCGCCCACTG, 

GGCCCATTGC, GGGTGTGGGT, CCACCACCCA 

GGAGGAGGGA, CCCACACCCA % 77~ ~ random 

primers.2} pUC/M13 forward sequencing primer 

CGCCAGGGTTTTCCCAGTCACGAC %% J.}% il}~ 

q. PCR5:~.g. 94 t 1it-, 35 t 1it-, 72 t 2it-~ 

45~~ 1fr~il}Jl O}A]l!f2-.£. 72toJ1J.110it-Zl lil-% 

Al7,J2-.£.A1 DNA %-~% ~.li.il}~q . .=z.c.1.:il "5'~ 

~ DNA~ 1. 5% agarose gel.£. 1X TAX buffer~ A} 

%il}cj 'it*,-bj(tlJil}.:il ethidium bromide (0. 5pg/ml) 

.£. stainingil}cj UV light"11J.1 B-~~ %-~~ BJt!% 

% 5:J.}il}~q. 

"5'~~ DNA BJt!~ 1f :E~ ~oJ]lI}c} 1:i!J- 02-.£. 

it--ff-il}.:il ;zj].!8-%~ %'?:!B-;zj]~ NTSYS-PC %1'l]it­

~~ UPGMA~9)oJ]lI}c} it-~ il}~ q. 

1. ~ a W ';J ~~ Jt1j -:$t~ 

~.g. ~K~ ;M%J'~ ~BK:i!J- n~!IJ% qrJ: ~% 

il}.:il ~~ 0] %.g. ~~ itJft,1t~j!ffoJ]J.1 'FR~ Aa it­
o]q. B~~~ ~rJ=.g. %~~ %'£"1] lI}c} :;i.}0]7} 

71 A1 ;<J--ff-, !f--¥-, !f-%%~.g. B~~~ ~rJ:0] ~2­

oj iJU&ffl 0] t+ ntl n~ ffl %.g. ~ rJ: 01 '5t.g. Jt! 01 q. 4­

c.1t+c} ;<J-2'j%%~ :fJl.~Bjt 13"ii.g. rJ1"11.£. 39~ 

45%.£.J.1 ~.g.Jt!o]oj, n~!lJ13"ii.g.16~21%.£. '5t.g. 

Jt! 01qI81. m%13)oJ] ~il}'i'! 4-c.1t+c}:it!l1:! J![J:IU1~. 

~ B~~~rJ:.g. ~.:il 53. 7%.£.A1 'f~ 43.6%, Al 
jjJ-~rJ:.g. ~.:il 21. 7%.£.J.1 ~TI- 17. 4%0]~q . .=z. 

<01 t+ 01 % -"cJ it-~ rJ:.g. Zf1'l].!8- 0] y. ~f.l9.] ;I.{\lJ'~ oj] 

.£ 7] ~ 0] ~ t+ ~Jo€f~{4-o]y.lli:l:Jt~{4-%oJ].£ "d-o-J: 
% W-0] ~~qI21. 16: %17l.g. ~-2'~ ¥a-'i!i-oJ]A1 -:;;-111 
67~A1 Q:j oJ]J.1 y~~ i'iIi~B*., y~ 158§.9] 2% 

%~ -"cJit-~rJ= ~o]~ 5:J.}~ ti} A1Q:joJ]lI}c} 5:B 

1!Jl:i!J- 5:A1jjJ-~rJ:~ ~ 0]7} ~~2-oj 5:B~~ Jt{\lJ 

1J.g. 39. 7%.£.J.1 5:A1jjJ-~ 69. 7%.!i!.q '5tq.:il.!i!..:il 

il}~q. 

~ A] ~ oj] J.1 .:gA] ~ rrm:Jl: JtJt :tt*f.l 901'l].!8-~ 
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1. Frequency distribution of soybean landrace lines for protein (A) and lipid (B) content. 

~ rJo.g. il.7.i 33. 2 % oJ].Ai il.:il 48. 8 %.91 -tl-£..£.~%Wlj~'T-rJo£~.g.%~oIlB-~{l:4~ 

-lE- ~.£..Ai ~ -rr 38.8% 01 ~ -cr~l 0l-c t& %13) 01 ~~ tlJ %.91 ~rJo£ ~ol-c ~.g. t:]-~ 'i:!.::r.7.}~13.14.1')01 

~ ~-rr.!i!:q.-c '.;t.g. J;l!°1y. ~ %l7)oJ] 9.J~ ¥a~-B .7.j ~ ~ 1:I}.2} ~ 01'* 'ifiij Oi aj % ~~.£. i[l,f-l--B t:]-. 

~ -:X:-4-{J {HI %.91 ~ -rr 39. 8 %.2}-c 1:11 ;: ~ if.-~~ 

.!2.~t:]-(.J.~ 1). :'I:~ ~ ~-#f<~**1f.%.91 3:.7.PI)­ Table 1. Correlation coefficients between protein 

~rJo.g. il ~ 14.2% oJ].Ai -¥-B1 il.:il 22.2% .£..Ai ~-rr and lipid contents in seeds and six other 

17. 2% ~.£..Ai m-%,.131 .91 ~-:x:- ~ -rr*l 17.4%.2} 1:11 x agronomic characters of the studied lo­


ii} ~ t:]- (.J. ~ 1). i'-.A1711!8- 90III % ~ 3:B-".11 {l ~ rJo cal soybean varieties.
 

01 45% op.J9.J ~~B 711%-8:- 3711%01 ~~9 3:.7.1
 Protein Lipid 
tlJ~'lr°1 21% op.J9.J ~n~to 71]%£ 371j%~.£..Ai content content 

01%.g. 'il~.£. %%%7~rJo.A1 2f'-J3..~ "*~A~£..£. 
Yield - 0.17 - 0.20 

°1%~ 'T- ~% ~~.£..A}li.-Bt:]-. 
One-hundred seed weight O. 19 - 0.39""

%£ E}4%~ ~01 .1&:1:1'1 "5'-7}oJj£ ~J3.."8°1 ~ 

£.y.ljJif.91 {[:'*ss J1}.-5t%£ .:ilajiij-oj ~.1&ii~ il1I.i Maturity -0. U -0.02 

~B1t ~ iI1Iimto**1t% %.A101l 11 ~W 'T- ~t:]-'B Plant height -0.05 -0.13 

:f1Il.~B~~ ~ °1t:]-. ii}.7.1 'iJ: ~ %16).g. E3*JL1I!~ *li?!i No. of branches/plant -0.14 0.04 
B -8:- *1f.HSS£..£. ;ff;t;1'1% ~;;:J. W 'T- ~~.:il mn~to 

No. of pods/plant -0.05 - 0.19 
~-c Jil..91 .AJ-tl-°1 ~ ~~9 *li~ B 1t:4 *lin~tof5"M 

Protein content -0.23
r.JJ oj] £ "*.91 ~ ~.91 ~ 1m 01 .!2..:il 501 ~ -c ril ~ ~~ 

oJ].Ai £ ~~ 7d ~Jo1 ~ t:]- (~ 1). ~ EH1[1J!~ *lin~to Note: * and ** indicate significant differences at 5
 
~'lrZ!-oJ1 ~ Oi.Ai fiL1J!o] .!f-7H+~ 3:.7.1 tlJ ~'lr°1 and 1% levels, respectively.
 

'.;to}.7.1-c Jil.9.J ~MJ (r= -0. 38") O]~.:il B-~{l~
 

.7.]1'lJ"8-lE- ~'lrZ!-oJ]£ ~;t;~ Jil..91 .AHHr=-O. % ?!iB1t.9170% °l.AJ% ~}.7.1"5}.:il ~-c ~-8:- glo­


23") £..£..Ai B-~ ~ ~rJoo] ~o}~ 'T-~ .7.1 tlJ~'lr£ bulin~.£..Ai 7S globulin~ US globulin9.J !f"'7}.7.17}
 

'.;to}.7.1-c 7d~Jo1~t:]-. 01.91 oil £ .1&:1::4£ Jil..91 .AJ ~ t:]-. 7S.2} US'=- %flJ!SS ~ {[:'*SS ~"8 01 ..g-2.}.Ai 
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°1% ~ Ulitlt t+ polyacrylamide l!t$i{(.l*lly'J oll A-J oj 

:':::::. ~~ ~ polypeptide~ ~ ~ % ~ %~~ 7r.:g. Aa2;j 

"'J ~Ri;rq'7). !E~~. JtrjgIlBj!t~ {l71"§%"'J 

it-c.l0J"'J.g. -61%~ ~{}!Ei=- .{}~ ~~IJIlf* T~ 

!Ei=- ~41~ ;t{$~ fl!~~ T~i;ri=-L11 ~01 +~.. i;r 
o:j ~ ~q"'). .:g..A1 ~ 18-%.g. polyacrylamide {l71 "§ 

%"'Jol1.A-J ~~ ~;<J'1>ll1{!%.g. Q.)' 20o:j7H~ bands 

£. it-c.l51 ~.£.oj °1~ 87H ~ bandsi=- major bands£. 

A-J .£. i§- 111 18-ol1 A-J t+El-7;l-.£.oj t+0-17-1 minor bands% 

.g.~18-{}~~~~Q.)'{}~~.£.t+~~~~~~~ 

~oj.A-J 0]% *~ ~ 7r7-1.:il11]18-~ 5t~i;r71of!i=-oj 

31%0] ~~.£.E.£.Ar%i;r7-1 ~~q(.:::r~ 2). 

Fig. 2.	 SDS - PAGE separation of seed storage pro­

teins of the local soybean varieties. 

2.	 RAPD -$1-~~ ol*~ JUI*~W9.1 !I!¥t -$1-~.ilf 

*~-$1-D 

5tT,£¥g*~ 71 ~o] ~{l ~oll trj-2} 01 % !tit: 

%% 01%~ ftl¥g ;ti$"¥£ ~~ 3.711 ~Jil..i;r.:il ~ 

q. ~ i;1 o,J~ ~ %{l7-r~ cloningi;r.:il 01 ~ molec­

ular probe£. i;ro:j ~ ~A~ ~ c.l!tJ. -61 %~ genom­

ic DNAof! {f:A.ll!.{}~ .:f ~% <T'- ~i=- flJil~HM~ If 
f'1 ~ ~1f::lJ!.~ (RFLP : restriction fragment length 
polymorphism) .g. .H. ~~ ~ ~ 01 %i;ro:j %~ it-~ ~ 

i;ri=- 3;)Jil..q ~7cl~ "§trJ:°lt+ *~7-r~ J:tL:lJ!.* % 
~"§~%~~~~ojit-~~<T'-~.:ilit-~~<T'-~ 

i=- ltol1 Al1~01 ~i=- % \"il.g. 01~01 ~ojA-J 01~ 0] 

%i;ro:j o:j c1 it-01=~ ftl¥gft ;!i$%i'Jrol1 %%"5l-.:il ~ 

qUill . .:::r c1 t+ RFLP 7] ~.g. o:j c17r7-1 *{}~ ~~ 

% 71 ~1 E.£. c- iT.£.~ -&-%.Ar~ oll ~ o,J "'J~ %%oll 

i=- ~~~ 7clJf-£ ~q . .:::r~7-1'1 -61%~ genomic 

DNA~ {}'1~ ~ 71 T~£. 51 oj ~ i=- primer~ Ar% 
i;ro:j DNA ;;t~]j;%J.jLJf!; (PCR) % .Alon .:f ~-&-!tJ. 

DNA~ '1l(! ~ Wl!1!f:i;ri=- RAPD (randomly am­

plified polymorphic DNA) 5ti'Jrit:.g. ~ -3f °1 {}'1"5l­

-

oj ~a,r~ DNA~Ar%i;rE.£.-61%%{lit-~oll ~01
 

01%51.:il ~q1.2.6.7). ~ .A1~<>1lA-Ji=- ~a,r~ ~f'1~ 
~(
 

T. 

Z} () 5Omg) .£.£.-¥-Fl it-c.l!tJ. DNA~ Z}Z}~ prim­


er£. ~-&~ ~~ "6'--&!tJ. DNA '1l(!~ <T'-i=- primerol1
 
trj-2} 27H oll.A-J 10o:j 7H lJr7-1 S1~ oj '1l(! %~ 3.71 i=­


200bp-¥-Fl 2. OOObpS1q (.:::r~ 3). °1% '1l(!%~
 

major bands%.g. "5J-,"* .AH~Ol 51~.£.t+ minor
 

bands%.g. 't!%~ U11 p rq Q.)'{}1'>j ~ro17r ~~i=-L~]
 

°1%.g. °rPr£ primer.2} template7r nonspecifici;r71]
 

bindingtir 71 t+ false binding ~ ~ .:f "6'--&-~ oj 7-1 i=­


3;).£.£. Arli!tJ.q. "5J-"'J-ll}:lJ!.°1 ~i=- '1l(!%~ <T'-i:­


87H~ primer£.-¥-Fl397HS1.£.oj tl1-¥-it-~ <T'-~ 11]18­
 [
%.g. '1l(!%~ {l71"§% it-c.l0J"'Jo1 ~~.£.oj Zl-~ J
 

'J.!7Hi=- '1l(!~ m:'J;:. -"'H£.--8:- '1l(!~ t§~. 3.71~
 

~ro1 %ol]A-J ~~1f::lJ!.~~ li!.S1q(.:::r~ 3). PCR't!
 

%ol].A-J ~.:g.~ ~£. DNA7r "6'--&-51 31 Ii'! forward
 

primer.2} reversed primer7r "6'--&°1 7r~~ 71c.l41
 
of!.A-J template DNAol] bindingtiro:j 01= i;rE.£. ~ci!!!;!tJ.
 

q~:§} ~"'J%.g. %~ J;'! 0] ol] ~ ~ 11118-{}~ DNA:'i.r
 
01 "1I A-J 1:l]*!tJ. 3;)°lq. ~ DNA~ m:'J;:. ~A, Q~
 

!Ei=- ~tL %.£.£. ~t;j1 primer~ binding -¥-~7r ~
 

~!E~ ;.~~~ <T'- ~.£.oj oJloIJ"5J: primers~ bind­


ing -¥-~ {}~ 71 c.l !E~ J;'! ~ <T'- ~.£.oj 01 %~ o:j c1
 

~rO] i=- PCR "6'--&-.A1 I!lff f'1 ~~1f: :lJ!.~.£.£. t+El-7;l-q
 

.:il o:j7j~q . .:::rC1E.£. 01% '1l(!%~ it-c.l %~%
 

Fig. 3.	 RAPD profiles of the local soybean varieties. 

The primers in A, Band C were CCAC­

CACCCA. GGCCCATTGC and 

CGCCAGGGTTTTCCCAGTCACGAC, Fig. 

respectively. 
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1:l1.J:il ~~"6rO:j 11118-%Zl-.21 *~-t!-111 .::r-"1loll %%~ .£. 1J1if-"1 °1% 7l118-%..g. o:jE};zj]18-%J!} 3<IlC.A1 .:::I 

~~%~olq. {}% ~r11 ojl Ai ~ qo,H!- ;1 °17r 011 AJ-~ "1 Ai % J1ft 

{l ~1.£. i'-Al11118-%.21 RAPD BJt! %.21 ~c1 O,P'J­ 1fIlX.A1 AJ-,%"6] %-it~ ;l:1lJ.jtlJ)j!°l '* ~ ~ ~39.q. 

"11 ttl- c} cl uster ~~ ~ ~~ J!} ~ ft'l1: f'iLt 
(diversity level) 7r 15% ~~ojlAi 3.7/1 37r.7.1 r E...£. 

7t!AA~ ~ ~~E..u1 20% ~~oj1Ai 90% °P·J-.21 111 

18-%% clustering ~ ~ ~~q(.:::I~ 4). ';;!..g. ~~ rrm:* ~ Q:j ollAi j[~~ :tE*ft % **Jt%.21 *li 
.21 DNA sequence diversity~ TingeylO) %.21 ¥a159t fri B 1tJ!} *jiBljJljj 7t;fJT ~ J!} , ~ B ~ ~.21 ~ 2J:..g. ~ 

~~l"6ry. ~{j11118-%- KWS78, KWS81, KWS82 % it 38.7% .£.Ai ~ Ai 33.2% oj1 Ai ~ Jl 48.8% 5aE..u1 

..g. y.uj.7.1 11118-%J!} ;f§A"6r711 culstering ~~ {jE.. ~.7.1llJ-.21 ~2J:~ ~Ai 14. 2%.!f-Ei ~Jl 22.2%.£.Ai 

~it ~.7.1llJ-~2J:..g. 17%5aq. ~B~~~2J:J!} ~.7.1 

llJ-.21 ~2J:..g. ;ff;1l~ ~.21 ;f§!m~ .!i!.5aE..u1 °1% !of­
TreeG 

~~ ZfZfJ!} J/Jc:S:J!}s:. ~.21 ;f§1I&l% .!i!.o:j °1~ ~~~ 
J ..:..l__----:;O..;.,.,__----"'0.:...6__---"'0.8'--____:.........;;\.0 KW-" I
 

:iil91 i%J11tJ1ft ~AcJA1 \l"1 0 1= ~ J!}~1.£. ArliB 
""" KW'i IS q. Zf 11118-%Zl-oll~ ftji{Jtrbi( friB1t.21 po­""'JJ
""", lyacylamide gel ~71 ~ -iP1 y.E}y.~ band.21 ~ro1ICW" 
ICWSII 

KWS U ~ gt~E..y. PCR~ °1%~ RAPD 7t;fJToj]Aii=- 11118­
ICWS21 

ICWS ~ I %Zl-.21 ~A7r y.E}';;(q. :E~ RAPD !AA~% ol%~ 
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