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Changes in Genetic Diversity of a Test Plantation of
Liriodendron tulipifera L. by Simulated Practices for Seed Trees'
Yong-Pyo Hong*, Keun-Ok Ryw’, Kyung-Jin Cho® and Kyung-Nak Hong’
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A7 E ST HYd S99 A dPuF F4 AR APHE AR ey 2] AFY #
Arteprd el Mg A3str] HalA & 30670 Aol AR -SSR #A A $4-& sPsct. 9709 I-SSR
primer§ ol43ted PCR& F3¥ A+ & 897he) ZF4HE ol AE Halygen, S AFH 4
Aol ole A MAd N rpFEE 0.453228 v|ad & FAE vdoh, FALAEE FEI F
Mg A v AFVA FAE Guste] AAG AAZAA AR L bk R0.453008 R e, 1
chgo] qkeF AMA R 0.4152, AE AA 9] A% 0.39298 7P @2 clekEE Ry AN A
B3 AR kA aEsle] F el A g kst 24y A A GAA 30 AN A Sl W
& fANYE 2 424 Aelg 2o FARMTE A, T4 A vekre H¥e] 8.3%2 M 2
A e, 1 hgol PR 16.3%, viFe] 8.0%E M AA Fad ALz depgrt, A
5 age] Aolrt HAdgolx B784(87.5~88.2%) vttt Ee] Witel & o7} vhe olfw "IFA
AU FAE w2y e 2a2iE fasEdod gk 8 AR AR FAEL FdHen
2o REERE FAHAE 7H5Ae) 27 i Zez A=, v F 23] AA bl oA
7+ F2F AR AL hekEe F 17.5%7F daslet, AA 3T g dekes dae £3
6.1%1 A=A 97) el el Aol A e W5 FAXN FAYLEE FHo2 E
AN ARG A1F Wl IAAE AEBAFNE 24 A4E s o] ERYH YuE A
BEo] gloix AAHY fAvtFAe AT FaE 2ANAE & AR YAt

ABSTRACT

Changes in genetic diversity after seed~tree practice were simulated in test plantation of tulip tree at
Sokdal-ri, Banwol-myon, Hwasung-gun, Kyungki provence. I-8SR markers were analyzed in a total of
305 tulip trees. A total of 8 amplicon variants were observed by PCR with 9 I-SSR primers. Genetic
diversity for 305 trees was relatively high (S.1.=0,4532). Individuals originated from the seed orchards
in U.S.A. showed the highest level of genetic diversity (0.4530), those from Anyang showed the medium
level (0.4152), and those from Cheonbuk showed the lowest (0.3929). Simulation of seed-tree practice
accompanied by 2 consecutive thinnings was performed on the basis of morphological characteristics and
planted distances of the individual trees, which left 37 trees as candidates for seed-trees. Decreasing rate
of genetic diversity within seed sources was greatest for individuals from Cheonbuk (28.3%), moderate
for those from Anyang (16.3%), and smallest for those from U.5.A. (8.0%). In spite of little difference
in decreasing rate of individuals for the 3 seed sources (87.5~88.2%), large difference in decreasing rate
of genetic diversity within seed sources might be due to difference in number of mother trees for the 3
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seed sources. For example, whereas individuals originated from the seed orchard in U,S,A., which
showed the smallest decreasing rate of genetic diversity, might be originated from relatively large number
of mother trees, those from Anyang and Cheonbuk might be originated from relatively small number of
mother trees. Although mean of 17.5% of the genetic diversity within seed sources was decreased through
2 consecutive thinnings, a decrease in genetic diversity for the whole individuals (37 trees) was only
6.1%. This observation suggests that the seed-tree practice on the basis of the criteria established in. the
present study may not result in great reduction in overall genetic diversity of the progenies.
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W3 (Liriodendron tulipifera L.)= v
FEAY Ao Xl ¢FoF B o]fo]
thofalne] wE AR vlEe] ARoR YA
Aol glojA AR AAM AgiHoE Fa7 &
dg 29 st Aelztz olch, ol A g 4
2.2 M3hg T et 1650 Huldl WA s
ct}rl WEr] g Hewd 1552 AlEtAlR 1Fe]
AEated wlF FRAM Ao BxsA E AL,
AAR oz MR 2R F3 Fool A%
v 23U} (L. chinensis Sarg.)7} 9o,
FejF oz HihiR el fAbE it S
#F527t 0m, Aol Helrt 15em, F Ao] H3H4
3l Aol whale], FIAhtFo] HFPLe 15m,
o] Zole 12.7em, ¥ AL o F¢ HEMNo
fastel, WihtRe] e mofolv} =77 BH
3} -Fabsle] olulA e & tulip tree, tulip-poplar,
vellow-poplar2 %e] #8217 glevt o e
white-wood & 1471¢] | E& 7IA 2 oh, A

F A& wold 8§ 7R M &
71 BA 33 AdEe Astar) o WS
Aoz F4o At AR Agsid U
AERE 7l27} Fo), #Hae HA|E w4l &
He AFR42 e ARE Bej Az2g &
Foll M E Ag-go] 7l53lr),

9] A9 Wi 19269 Brls e
4.50, 19294} OhioF24H 6.4¢F =43}
Al gk 7S] k&=, 1960). Flel
ZAE JEozNE Y FaE A
2] ¢eld B d¥E AFHeR A¥Y
74 73] 7hie] SubEE R4y Aol ot
Ho, olgf dBY FAHAGFAL] H4E HY 4
FA Hed g A4 E Fa8E 5 e
24y 3gle] FAHAURE Adoa] ma] ook

¥ 28F Aol & 4 v, 24Y Aol w
& AAAQ fAgFds W e Fd dE
of aleiA Zhd A 2 ZhY Foll EAste MAEE
W42 DNA 2371 44 $YFeas 34
g & oldt, £ dFexe A7l #A4T A
Sl Ao W AER3A9TIE A A
FHoE FE¥ BHo2 AT Y4 54
st AR} A& el T el FA EE S
Hhahe oy A9 FAY A A"AW #4
A ciejgd el Wt o4& inter-simple sequence
repeats (I-SSR) EA|2} £4-& F3x 2o +3
sl ct.

¥ 8 Fik

[-8SR 342 ¥4 HaA A7 4T g
9y &oie] LA R Fx) ABAE AEH
A= 1971), F 05N M BN 4E At
tH(1999%). 7] <k, AH, v 5 W FA4 4k
AE g zhzh 768, 1014, 12889 9ol CTABYW
-2 0]-4-8}o] genomic DNAE 32&3l%ch(Hong
et al., 1993). PCR #4& 93l 20nge +3
DNA, 0.6M# primer, 0.5¢22 BSA(Bovine
Serum Albumin, Takara, Japan), 1,5mM MgCl,
100 z M2) dNTPs(MBI, Lithuania), 10mM Tris-
HCI, 50mM KCl1, pH, 8.3, 0.6unit®} Taq DNA
polymerase(AB, UK)E& 4]¢14 PTC-200 PCR
7171 (MJ] Research, USA)E Al-8-&l4 HF-&4]7
t}, PCRY &% $8 73L& YTl 587 4
e g sba, 94N 02T dHAd, 52CA
30&7r primer A%, 72TCNA 187 DNA EA
o Al A& 453 wWkBegalw, T2TAAM 108
7t DNA BA4l& ¢t49. PCR $3452 1X
TBES§-94& o] 44 #xg 2% agarose gel&
o] g3l B H3lg v, EtBr& A4% F =9
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ARF7) A Al Bedste] AAslgc, 2%
AHE WelAle geldtd] EUE $lAlol 2EAAE
UL g VFELE FEAEY U AF 1,
P& AT 022 7 Fsle] AYE S Bod
A MAe| hale] ZALRE A sl h,

A E FA AAEE AHeg A7E o434
FA AR W " R AR E FEEA] Yo BE
Al g -SSR $FAHE clo}Al & Shannon's
index(E¥3 co}efAd; Shannon, 1948)E # |
2213 POPGENE v.1.21 (Yeh %, 1990)-&
o} @&l 4 A4t I-SSR FEALE wolAe] F
F Az o8 AxEE F3F 4R +4- A
% #H¥Fe] ZEas RAPDDIST vi.0 (Black,
1996)& ©]-4-8i4] Manhattan Distances (Prevosti
distance; Wright, 1978) Z4lol 214 &4 A4ty
o A AR F214 23 A5E 9ries) 9
34 Excoffier $(1992)2] Euclidean metrict o
A8 fAd AYE Adden HARe 2oy
AMOVA v1.55 (Excoffier %, 1992)& o}4-#) 4]
AMOVAE F#33gcl,

#E U B

FEAAE2 YA S 7B dudde B9
A AR 9709 1-SSR primerE o]-48l« PCR
& 9% A7 F 89718} FFAE Wl A[UBC
primer #812Q127Y HolAl), #813(87W), #815(1271),
#827(370), #834(8~1), #835(770), #836(771), #8343
(1471), #846(18-N}8 ¥ UrHFigure 1), FF
" 897 I-SSR EA|AHg ¢)-&aley 3057045 o
Aoz fAvid AEE (Shannon's index :
S.1)E A4 A3, Sge] Ay A= g
= A A A chkE 0.453284 wApt
(0.3990, % %= 2000), <+¥b¥ (0.3965, & 5
20000 ®lsled AojH o & £AE vy}
(Table 1). 3} 4x¥Wa P83t F4¢ A3
s AFHA4 FALE o BEte] AlAlgr A Ao
A 7P e ok R(0.4530)8 Relow, oo
o] qkoF AbA R (.4152, AE 4R 44 0.3929
2V @t g 2y,

Al ES Held B3 Ax A weiste]

Figure 1. -SSR profiles, amplified by UBC primer #815 and fractionated with 2% agarose gel, of whole
individuals, M denotes DNA size marker of 100bp ladder.

Table 1. Estimates of phenotype diversity of I-SSR amplicons resulted from 2 simulated consecutive

thinning .
No, of individuals

Seed Source
305 trees (=SD) 100 trees (:SD) 37 trees (£SD)
Anyang 0.4152(0.2253) 0.3946(0.2500) 0.3477(0.2669)
Cheonbuk 0.3929¢0.2110) 0.3534(0.2496) 0.2817¢0.2766)
U.S.A. 0.4530(0.1949) 0.4344(0.2114) 0.4169(0.2331)
Total” 0.4532(0.1834) 0.4427(0,1842) 0.4256(0.1906)

* Phenotype diversity and rate of decrease were estimated for whole samples without considering seed sources.
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13 ¢ ey A9 EAA 100 NAE
(e 268, HE 208, =13 452)8 A ee o
FEE Hrldte 29 BAEHE g 45,
AA ot 0.44272 78R chefxe) ] #)
2.3%7F Fagen, Fx 44w vl 9l
Al b vlelA B 6.4%9) chekssl s
e AE Ry, Fab AzZke] HykA e
e DR FRge] FAHG T F> ok >
A 5) (Table 2). 2 AbA17F 12} 2by el &% o}
G Fagg vlad A3, HE AR 10.1%
9 Zage B M 3w P AR E 4.1%
9 Z4ge Be 7R geke),

HFHo g AFg wom FAA AAE 44
B 22k S S Ao @A 37 AA
E(ebok 98, B 128, 7S 168) diALR
FeE Y 2 EARAE 9% F
AA chkE 0.425622 221 zhd Ao ol
of ¥la 3.9%7F &P, 1a 0y He ek
ol vl&l 6.1%7F g cH(Table 2, Figure 2).
FAF ARPE e gleiA 230 zhd Helf wla)
A BE 12.1% 9 FEr} Faste e 2y
I, 13 gk Ae) oedxed vlslA BF 17.5%
9 kst Fhadte AL vehte), Fa 4k
27re] AubA gl e 2R FR e #Hals
Reb(vl 2> F >4 8), 236l A3 24 2%
FA AAZE oefs A EE vag As, A%
A7 28.3% S g B A3 Estw, 2

+0] qkeF A2 16.3%, W= 4R+ 8.0% 9
Aag-g 8o MR dstol,

124 zbd F A4 10004 9 22 2 F
AA 3VNAE Ao $Y FA 4 AAE
£ e B R I E FoMd F44 fARAE

Cheonbuk

Anyamgr

Figure 2. [-SSR profiles, amplified by UBC primer
#815 and fractionated with 2% agarose
gel, of 37 individuals which will be
remained after the final thinning. M denotes
DNA size marker of 100bp ladder.

F4¢ A9, 184 2y & A4 1004 Ee] F
A} AbAjel wE gt RAjAE Bolx ¢gm
& Fat Aol &g AN Bl T EA T
EAS slgel HAscFigure A=), 23
24 F9 Aol F4 AR B FEY B
Ajokatel BASA g wpE Fab AR &3
MAEe] FA ATl TS 9lgo] Fal
s cH(Figure =),

T Aol 305N AE e 34 Fab A7
3 ERYE(Osr)e] A4E AEsigon) B
A A2 £7F AMOVA (v.1.55) 22222 A
Al 7bs AR Wlellr] el Brbsslda, 1
7 F AR 100MAE LR BAe 5

Table 2. Changes of phenotype diversity of -SSR amplicons resulted from 2 simulated consecutive

thinning .
st thinning 2nd thinning Accumulated

Seed Source No. of trees Rate of No. of trees  poyo o No. of trees  Rara of
305 100 decrease 37 decrease 305 37 decrease

Anyang 0.4152  0.3%46 0.0496 0.3946 0.3477 0.1189  0.4152  0.3477 0.1626
Cheonbuk 0.3929 0.3534 0.1005 0.353¢ 0.2817  0.2029 0.3929 0.2817 0.2830
U.S.A, 0.4530 0.43¢4 0.0411  0.4344 0.4169  0.0403 0.4530 0.4169 0.0797
Average 0.0637 0.1207 0.1751
Total* 0.4532  0.4427  0.0232  0.4427 0.4256 0.0386  0.4532 0.4256 0.0609

* Phenotype diversity and rate of decrease were estimated for whole samples without considering seed sources.
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5 Ad 3N Fa 4bxlatel 11.1%2) 494 ¥
3 oA HA% 4 Ao, 23 2 Fof @A
A 3TNAE AR FX) AL 1 34
=B AT AT 3 24 4RIt 14.3%9]
A B3 oFAS Mo 3,2%9) KAY B3 Z
7V H4 4 sldh, HlE 13 2 A8 £x
A7} F4H AR A ALY S 99
20} 13} Zhed el elg) Fx} AR defrr) H
6.3% #astz AA gFEme B9 2,3% w9
FaEtAl & w23 kel o) 12 2 ¥
o Bla] Fx} AR ohErst BE 12,1% A
x AA thdxs 3.9% Aai Yol vlFe] B
W Aoidoz 13 zbdd o7k 3 FA} AR
A4 BIAEY Sr1%2 a2t 22 4 A
22 A, oJBMeR 12 7d de 3N F
A AR FAA B AEE 13 2 ¥ &
AH PFAE 11.1% Brbe ¥e Aoz 4zt
Ho, wF X A 2xale 500 Awg o
2o g 8 EHEL FAAFY ML e
Az Aol A 44 E3 FHGsr=21.1
%, Parks %, 1994)% ®<¢icke= 22 % North
Carolina &9 67} Fx-& WAL 49 FHE
2 FAAHE FHY A9 13.9%) 49z 4
] 33 opAg #AE ¥ (Brotschol %, 1986)
o} wlas & o - EHEL FAA B4 A
¢} DNA EAz #4 2345 24 vlagchs A
o] Wl A Yol E BTl - B Aol #al
g 3 AAL /A" EREs AL F
AH AR ¥} G $Fo|gnh, vHe] F
Wella E4F 50 A FHEL FHAHE
EAE A9 DNA EXAE £HT A9 - &
30 3.9%(EHE A A At o], 1992)8)
13.0% (RAPD EX|#k; 1, 1995), AV :6.2%
(BSR4 fFa=ta; o, 19979 19.8% (RAPD
EAAh 7, 1998), DNA ®Ax9 A4 9%
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& HAAAe A vldA o IMAPE F-14
87 24 fFFYE #AY 5 Ao, w2
B Ao -SSR FAAE BA A delAl §
A FRAEE FHAEL FHAE £4 A
FEoal B uf Wi$ G £390E ¢ £ glol,
& B4, 1a 4 AY $4H 23 450 1%
7rd Fo] £34q 11.1%2 Fdstin 1A s
2HE 984 FHA4# A Ase £3(DNA
A2 BAEwe 1/3)eg g4 29 3.7%
o Balghe}, ol B AFdld 2AHE 3 A
A9 AAEL] Berl T AR AN fE
9§ 7ol ¥4 AR ANEE e
2 Azre,

5 del AR g ksl 24y 2 2
# FA4 378 AABCEE 87.9% AA, k-
88.2%, H¥-88.1%, w=-87.5%, Table 3)ol
A FAFEE 2o EARNE A, FA4 4
A ot EE AEo] 28.3%E M 2A g2y
on, 1 thde) akako® 16,3%, vlSel 8.0% 2
744 AA zhagt Ao g vebtei(Table 2). A
HE zhage] Aoyl AASAE BT(87.5
~88.2%) thkme] Wse] & o)} e olf-
£ 1A AEY EAE vla oy Beey
B fraEgd ot ok 2 ARalA AAE EAE
& A og e nea2ie fAEHE 7
FAe] =7 Wl Ao 2A=Y, B A8
AFA 9 G FAYAE B oL FE) AlgH e
AV B2E B4 24E29EH fE AHE
o] &uta] x| FAANN T AAER AP
% g7l diEel oE A AbR M FAA A
A5 ¥oh 2 oert A i Aoz 44
e, v E 23bel AA 7o oA 4 Fx) 4
AW A7 dekre ¥ 17.5%7F Aot
AR ITAAA N dFEe] Fie EH 6.1%
o AjtA] k7] W fof Sude) A A=A

Table 3. Changes of the number of trees remained after 2 simulated consecutive thinning.

1st thinning 2nd thinning Accumulated
Seed Source No, of trees  Rate of No. of trees Rate of  INo. of trees  Rpate of
305 100 decrease 100 37 decrease 305 7 decrease
Anyang 76 26 0.658 26 9 0.654 76 9 0.886
Cheonbuk 101 29 0,713 29 12 0.586 101 12 0.881
U.S.A. 128 45 0,648 45 16 0.644 128 16 0.875
Average 0.673 0.628 0.879
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