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YT AL (H 5 AR R RNV AR B 8 54 AR A < Pl 35 Bk R AR IR R | P R v 5 43 i) 2 )
WM TS TR 1.41~1.55.2.49~2.97 2.79~3.16 2.38~2.74 . 1.40~2.04 1 1.50~2.17 1%, H. < tp &% pynt
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W5 BT AR SR AR BB AL IR B 20 0.000, KB 3l o G 22 5 Pl &40 Hii‘ﬂ%IEﬂE‘Jm1§EE%7{JO.OOO~
0.539,  HILIE 4 SRR AYE R 0.192~0.399, BLHA ¢ Hhil A48 Bk ] Rl &4 SR 2 (R 3771 5
&34k, Bt RAHT, AT —BUE 0.50 &b, PRI HRE AR 2 g 2 41, P R 5 R B T AR S AR AR R Oy 1
A, PSS 18 BREAMRE N T 41 76— B0 0.64 &b, IS 18 MREAMRA It — 240 R 4 A4, LA
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Analysis on morphological characteristics and genetic variation of Michelia compressa variants
Michelia ‘ Zhongshanhanxiao’  YIN Yunlong”, WANG Zhiquan, YANG Ying, LIU Xiangdong, YU

Chaoguang ( Institute of Botany, Jiangsu Provmce and Chinese Academy of Sciences, Nanjing 210014,
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Abstract; Eighteen individuals with obvious phenotypic variations were found from progenies of Michelia
compressa ( Maxim.) Sarg. with natural pollination, and were named as Michelia ‘ Zhongshanhanxiao’ .
To clarify the phenotypic and genetic variations of M. ‘Zhongshanhanxiao’ and figure out its genetic
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background and relationship, eighteen individuals of M. ‘ Zhongshanhanxiao’, mother tree of M.
compressa and its progenies without phenotypic variation were selected as samples, and amplification and
analysis were carried out with five pairs of SSR primers by using fluorescence capillary electrophoresis
technique based on observations of phenotypic characteristics. The results show that there is no significant
variation in shape of whole plant, leaf, and flower of M. ‘Zhongshanhanxiao’ compared with the mother
tree, but the sizes of leaf and flower vary obviously; the height, ground diameter, diameter at breast
height, crown width, leaf length, and leaf width of four-year-old M. ‘Zhongshanhanxiao’ are 1.41-
1.55, 2.49-2.97, 2.79-3.16, 2.38-2.74,1.40-2.04 and 1.50-2.17 times of the progenies without
phenotypic variation with the same age, the leaf length, leaf width, and the length and width of perianth
of M. ‘Zhongshanhanxiao’ are also larger than those of the mother tree, and the length and width of
perianth of M. ‘Zhongshanhanxiao’ are 3.50—-4.53 and 4.33—7.00 times of the mother tree, respectively.
The result of SSR marker analysis shows that the amplification results of the mother tree are completely
consistent with those of the progenies without phenotypic variation, but are obviously different from those
of the eighteen individuals of M. ‘ Zhongshanhanxiao’. Among the five SSR loci, four loci are
homozygous in the mother tree and the progenies without phenotypic variation, while the five loci are
mostly heterozygous in the individuals of M. *Zhongshanhanxiao’. The number of observed alleles,
number of effective alleles, observed heterozygosity, expected heterozygosity, Shannon’ s diversity index
and Nei’ s gene diversity index of test individuals of M. ‘Zhongshanhanxiao’ are 2.50, 1.67, 3.44,
4.06, 5.73, and 4.74 times of the progenies without phenotypic variation, respectively. The genetic
distances between the mother tree and progenies without phenotypic variation are all 0.000, indicating
that there is no genetic difference between them; the genetic distances among the individuals of M.
¢ Zhongshanhanxiao’ are 0.000-0.539, and those between M. ‘Zhongshanhanxiao’ and the mother tree
are 0.192 - 0. 399, indicating that there are genetic differentiations among the individuals of M.
¢ Zhongshanhanxiao’ , also between M. ¢ Zhongshanhanxiao’ and the mother tree. The test samples can
be clustered into two groups at the genetic identity of 0.50 by clustering analysis, in which, the mother
tree and progenies without phenotypic variation are clustered into group I , and the eighteen individuals
of M. ‘ Zhongshanhanxiao’ are clustered into group I ; at the genetic identity of 0.64, the eighteen
individuals of M. ‘Zhongshanhanxiao’ are further divided into four subgroups. The comprehensive
analysis results show that the test individuals of M. ‘Zhongshanhanxiao’ exhibit obvious transgressive
traits in phenotypic characteristics, and have higher genetic diversity than the progenies without
phenotypic variation. In addition to the genetic information of the mother tree of M. compressa, the test
individuals of M. ‘Zhongshanhanxiao’ also contain genetic information absent from the mother tree. It is
speculated that M. ‘ Zhongshanhanxiao’ is the interspecific hybrids between M. compressa and other
species of Magnoliaceae.

Key words: Michelia compressa ( Maxim.) Sarg.; Michelia ‘ Zhongshanhanxiao ’ ;
characteristics ; SSR molecular marker; genetic variation; genetic relationship
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A 22FB}( Magnoliaceae ) 75 %2 J& ( Michelia Linn. ) #i
YAy 80 A, FE A T M B BT v 2
A 70 Fh, BB T E TR A R
FRAE N AR R A= A6 2400 1) F 24 0 LAV B 2 B >
FRIBREE N E R ARBEAR AOA A0 HEO,
FOMAEE JEEZHEMEFE, 2T E R 7 b X )%
BIF RS , W2 A0 P DI i 5 | o
(1 S el AR AR 0 R , 5 2% T A 0 11 5| o
RN — B2 00, @AY & R A1 I
Wiz —20T N 32 DY DL R R (M
yunnanensis Franch. ex Finet et Gagnep.) FlJK 5 & %%
(M. calcicola C. Y. Wu) HHEAR NI HIAP®TE

425 (¢ Chujuhanxiao” ) 55 9 /N Rl s HESC
AN IR B 52 (M. chapensis Dandy) FI48 46 & 4%
(M. crassipes Y. W. Law) J3EA NI SR i &
HUBT AR 5 (¢ Mengyuan” ) ; BH I IRAE
5 (M. sphaerantha C. Y. Wu ex Z. S. Yue) 5 =g
TR B AR S A Pk F R R R SR
( ¢ Wanchunhanxiao’ ) , IT4F2K, AR &R Y11
FACH RIS T — PR (HJE REHE I A9
FT SR Ao =

BB M. compressa (Maxim.) Sarg.) X445
B HE 2 SO A O R, R 2B SR W T
AKFEF=F G iz X BB MR 2 —
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FAK 20 m H9ARIA 1 mt M, RLZE 20 4 80 4EAR
W1, VLA v E B2 B AR P B 9 BT i 1 2 b X 5 9
ST TS IR S 5 ] SR Y A A
flAs R 1L, &8 & S HTFEME L TR 1L & 5 (M.
maudiae Dunn) Fl5R B S dsfhsl12.03) s H 55 [R]—Hb 5,
AR 8 A 2 A AR R L, 5 T8 5 SR i FE P
F & 4% ( Cinnamomum camphora (Linn.) Presl) 1 fifi
( Photinia serrulata Lindl.) | 3L Ji K 3% ( Manglietia
yuyuanensis Law ) ILIFE5E( Elaeocarpus sylvestris (Lour.)
Poir. ) .1 ( Phoebe neurantha ( Hemsl.) Gamble ) Flf1
M ( Lithocarpus glaber ( Thunb.) Nakai) %5 & & [ i b6
Rt ARV IR At U A (db 4 310 ~35°) HA
AN NN TSRS TN A
TN 1 WA LRI R L, 518 & R AR
AR IR BT, ARSI | R T A R
“HILFEEE (Michelia “ Zhongshanhanxiao® ) f&7E
B R AR TR E AR R B
R A A BN E I AL T A & Kb
W R HER A Te 7 S AR (L FATXS il & 58 /Y
B SIPAIERE . SSR o Fhrid BA 28w A
Ja 113 PR RAFSE0 R, HATE )2 T AR 4 0E |
it PR AL £ | S0P 4 T S5 A DG R e ]
. TEEBHAE G 7 %k SSR g1 bz
i ELA A5 v ) S 00 3%, Be s 45 R SSR 4 FAwid
VT SRS o I 9 U 8 S PR3, o A 305
T SSR T AR ICK AN AT A AR AT HERA 4 5E | 70 B
b AR G C R IR g HR aURg . 1EE TR
Xf AR 5B S SRR R HAR A TR
FPRBUFHEM S B BL -, SR T SSR 73 FFric HoAR X}
AT 35 1 728 S R A AR DA SR R R kAT T 43
BT, LA Ry 2 SR WL B b A it o 7 B Ak

1 ARAR T ik

1.1 ##

VL8 T E R BEAE DB EBT T 1982 4F DA
BEIPET G SESAET 1R, B sy S e
F (37 k) 52 TR LA P B Y 95 RO
B —JE IR 50 B SRR P PR 15 m, F
130 em, HET O HF LS5 52, BA B0 A A
PEFIIL B EL

T 2015 ARk R AL BER 1 B2, 22 0 Fh

B RV 2 B, 24 B =R A A . 2016 4F
9 H  MCHAEF A 2 TR G IS & RS R
I8 bR R B AR S BRSO
0.09% ;2017 4EF XN 0 S A W AT 4K, RRIE AT
FEYR 50 em,, 2018 4, DR AV S bk T ih
TEAE 0128 WA e 3k 6 Bk HLAT A e s it 2
I R S ALK 2 AL VAR | i $44 | Tif € 45 4y
AWM E A s TR AT AR 5 TR, O, S RS
MR (Liriodendron Linn.) B 75 (¢ Youyou )
[ 24 0 K R AR S AR R 24 o Il A
18 BREARRIR UK Sl 2601 & 7618, -4t E e
PER,
1.2 Ak
1.2.1 HAEMZF R AR E  435]TF 2019 4£5
2020 4FRY 2 AIRE 3 AW HhIl&E 58m&
SRR B HFR A TCAR T M A T ie 5k, T XF
B R R AR RS B AR SR AR UEA T, X T
R AR ERMERERW 3 % Pl &%
(76027608 .7615) VL K 7 ¥REERFT 36 #E £ TCAR
SFRIATIE SR S50 HT

P EEIR CREE 1 mm) 7EA8FEEHITAT 0.1 F1 1.3 m
A3 5310 e b A R A 5 A 6 S0 U o2 g (TR R
IRIEI A F] G 0.1 m) FIEAT (FEEE 1 em) DI E A4
1o 3 AT 3] 0 8 A 56 R W ) R e b ) B 45
7, ZHPHER R . AR SRR 1.5~2.0 m ZbRY
R 7 ) BE UK/ NS AR — B A 2%, R BLR OFG &
1 mm) W EALSE A IR A (A = R
JEE) A B (R B AR B S EE ) DT AR A I AT B
ARV R, TR 7R AR S 1.5~2.0 m 4b
SR 7 ) GE T FRASCE AEEI R T H R A 47
FISE  BEALREE 5 2 TFRUAES , Goit e B e, JF
FIFH B R 5 A8 4 R+ BE (AR 20 2 Tolois 1)
B FAERE 9 B (e e SE AR R TR ), AT R4S
TEB R B R B B 1% 0 (9
1.2.2  SSR 4-FARieo#r 2020 45 A, LA il &
5018 BREARE (2601 2 Z618) Fl 1 ¥k & 15 7 S5 BE
(M) BHFAITCA 52700 3 BREARR (N1 2= N3) Ny
FERE, BERERAE 3~5 Mahilnt B, T-80 C vkFE h 44
7, T SSR 43 FHricsr#r .
1.2.2.1 DNA 483 i ADH AP AG 1) 2L K 2 DNA
PRGN & (ALt B R s AR OR A R A R $E U
3L ZH DNA, FF ] Colibri MU 236G T (4 [
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Berthold 23 7] ) A I 42 B A4 2% K 20 DNA A9 ¢ & Fii 4l
BE, FH EB ZZ 0P 2L 41 DNA #i B2 10 ng - pl™!,
BT -20 CUKFEIRAT
1.2.2.2 SSR 5IWyifike K4S H AT E A A0 H A 227
a9y b 3¢ ¥ 2 Wk ( Liriodendron chinense ( Hemsl.)
Sarg. "2 W Ll A BB A [COK 22 ( Magnolia
ashei Weath.) ') PG5 &% ( Michelia coriacea Hung T.
Chang et B. L. Chen) B35k J1H8 ( Michelia macclurei
Dandy) "' FIJK A% ( Manglietia conifera Dandy ) >
SSR ARICMHTEE R Pk 62 X il IR S 514,
PL il &4 7601, 7605 . 7609 . 2613 Fl1 2617 #Y 3
KIZH DNA AHGHEAT 5 1 1w

PCR WK ZR EARTR 15.0 pL, 4% 2xTag PCR
Master Mix 7.5 L .10.0 wmol « L™ 1E [a] 1 Jz [7] 5 | 4 4%
0.9 L T DNA 1.0 wL & XZEK 4.7 pl, PCR ¥"
WAFRF M .95 °C THZAS 1% 3 min; 94 °C 28 30 s.62 C
BK 30 5,72 CHEAR 45 s, 310 DMFFR, B HFRE
£ 0.5 °C ;94 C725 1 30 s .54 CiEk 30 .72 °C LA
45 s, 3£ 20 D72 CHEM 7 min, FFMHEAREL
P14 3 W Y YT 4 CIRAF

FEY =Y PO 1S pL IR i g IR A
S1Je , FHBRR B 4L 8% SDS-PAGE #E4T HL Ik 43 5
KRGy, e 5 XTI RE T 2 S
SRS, 0 T8E Z R . 5 X 519751
WF :MMA72-F 24 5'=TTTTCCACCCCTCTCGAATA -
3’,MMA72-R & 5" - CCATTATGCTGGGGTGTCTT -
3';M02-F & 5" = CAGCTCCCATTTTCTGTCGC - 3’,
MO02-R & 5'-TCTGCAGATCAAGGCCTTGG-3"; M23 -
F 4 5'-GTTCTCCACAAAGCTTGGCG-3",M23-R /N
5'= CGTCCCCATCTTTCCTGTCC -3'; MA3-7-F K
5'-CATGCTAACCCATCTAGTCACG-3' ,MA3-7-R #
5’ = TCCCAATACCCATCCCAGTA -3'; MA3 - 12-F K
5'-AGCCCAAGGAGACAACAGAA-3' MA3-12-R H
5'-GGGTTTCTTCGCATGTTGTT-3’,
1.2.2.3 PCRYMGMBAEHRIK 7R 59 1E 1]
IRy 5" s o C B & PO 1, b g1
MMA72 A1 MO2 BEAT FAM &4, 514 M23 MA3-7 Fil
MA3-12 #E47 HEX &14ff , 56514y i L Vi B A= )
THRARA G M DL Bk 22 #RAE R R 5L B 4
DNA SR, ZEBEGCAAE T, 4% BT 34 Sy 1k 5
FPgE ATy, Ut B RES AE) TARA BR A
AT B UK SOERI P TR . PCR 9731 7 )

SEHRGEKHFEBE 10 £%, 15 HIDI( 2R A ROX500)
Wi 10 /% ,95 °C 7284k 3 min, 37 BIVK/KI , #0J5 1 ABI
3730XL it (& 4T ( 3 [E ThermoFisher 23 Al ) 47 K5
W, AR HG = A 4 0K,
1.3 HIERIERMSH

it EXCEL 2007 #4404 T80 e 46, 20 5l H 5
B8 R S LR A A S R b AR MR R
i SR A (X)) FIAREZE (SD) ., HR ¥ B 41 FL Yk
SHREE A, LLREXT S i s A S n A T K
“17°07 4 4, #i A PopGene 32 #1115 &0 5 1Y
LI 4547 L PR B A R30S B PR B ORI 2 5 B 312
Z4EFE Shannon’ s ZFEVEFEEL Nei” s He [N Z VTS
B AL R AN AL — B AN R R Y s S 2 RE
SEEIE R R BE R 1 1A% Z RS 5UE ., FIH
NTsys 2.10 #AEHEAT UPGMA (JEMFEE 147 ) 2k
SYHT, 2 22 BREERR IS L OC RIS

2 HERAH

21 ‘HUER EEEAXEBMERERBELTRF
KEFSHFMELL &

X 5 G R SR AT
TR EE R 7 R SRR AR 2R A7 L, 25 5 UL (]
1 fZk 1,

MIEE (K 1) &, SRR, il &5 @
HEGINAR, A2 B R R AR A ol &
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SR AR R ARG L) ;£ 2 H
B3 HRW 10 AE 110 A, Hep g, 5 Bk A R
TSI BN IE | Jetim 22 i IE T RSk 6 5 AT P,
5 TR 2 €2, I TR B KRR R R 78 T AR S
o HILESR L2 HO5F, BRI A: 4B B K
TRERE 69 8 ~ 14 M, IR BEARHES , BIBRIE ; M
P e QUM SR i FARCRY - e S 9
HESEEE 45~48 4, K 8.0~14.0 mm,,

e 1AL, ¢ il &% 2602 . 2608 Fil 7615 1)
PRisy H AR | A% ek i 43 o0 2 % B e AR S AR
1.41~1.55 2.49~2.97 .2.79 ~3.16 F1 2.38 ~2.74 1,
IR AT T8 2l R AT A S5 7R 1.40 ~2.04 F1I
1.50~2.17 f%, FH., W& R A58 L&
AER R B JBE RN B B2 34 R TRER, A8 P B4 B R
A SR B Y 3.50 ~4.53 F1 4.33~7.00 15, FER
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7602

7602,7608,7615; * 525 BARE Individuals of Michelia * Zhongshanhanxiao” ; M ; E V8 G BB Mother tree of M. compressa ( Maxim.) Sarg.; N &
VB R TCAE 718 Progeny without phenotypic variation of M. compressa.

E1 ‘HUEeaX 545X RERBETTRFRNER(A) IR (B) L (C) AENLER
Fig. 1 Comparison on morphologies of whole plant (A), leaf (B), and flower (C) among Michelia ‘ Zhongshanhanxiao’ and
mother tree of M. compressa (Maxim.) Sarg. and its progenies without phenotypic variation

F1 ‘HLEE 5ATSXEMRERETTRTFROESHTIERY
Table 1 Differences in morphological characteristics among Michelia * Zhongshanhanxiao’ and mother tree of M. compressa ( Maxim.) Sarg. and
its progenies without phenotypic variation

‘ . W /cm ; SR
FEAC FRE/ em #1412/ cm Di ! i " TR/ em K/ em M98/ cm Flower
Sample Height Ground diameter rameter a Crown diameter Leaf length Leaf width number of

breast height .
single branch
7602 400 11.0 5.3 215 7.2-12.5 3.8-5.6 1-4
7608 440 9.3 6.0 247 7.0-14.3 3.0-6.5 1
7615 410 9.2 5.4 234 8.3-11.8 3.2-53 1-3
M 1 494+184 48.4+8.4 38.0+6.2 831+180 5.0-9.5 2.0-3.6 1-3

N 283+47 3.7+0.8 1.9+0.6 90+18 5.0-7.0 2.0-3.0 —
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£iR1 Table 1 ( Continued)
N W B
FEAR BT KJE/em B/ em . . .
Number of ) . LB B, Perianth color
Sample canth Perianth Perianth
penan length width

7602 8-14 4.5-6.8 1.5-3.3 FLE @, F TR IR 5 Ivory white, some with light purple near the base

7608 13-14 4.3-6.5 1.8-3.5 FLEA G, IR 26 Tvory white, with purple near the base

7615 9-12 4.2-6.3 1.3-2.5 LA, ITEIRAH IR Ivory white, with light purple near the base

M 12 1.2-1.5 0.3-0.5  IREAM,ITEFHIRE M Yellowish white, with dark purple near the base

N J— J— J— J—

D7602,72608,2615; ‘I Btk Individuals of Michelia * Zhongshanhanxiao’ ; M; 55 &5 5 BE Mother tree of M. compressa ( Maxim.) Sarg. ;
N. B8R RETCAE 5 TR Progenies without phenotypic variation of M. compressa. —; JoEH No datum. & 8 &R R H R A TOAS B 100
PR iR iR fn st i s LA “ X+SD” JE 3278 The data of height, ground diameter, diameter at breast height, and crown diameter of the mother
tree of M. compressa and its progenies without phenotypic variation are presented with “X+SD”.

22 ‘ALEE 545X BRERERELTRT
K EET RS

22.1 A TFSSR o FArietd S AW ad X dil
T 5 E M KBRS IL R TR 5T SSR
FRIgaHT, 5 XF g1 P 1 5k 1 2 8 i L3k 2,
HE 2 ]I .5 % SSR 514 M 22 #k ik BE AT 2H DNA
HROAGI 16 NSRS MMAT72 . M02
FIMA3-7 (09U 45 47 FE LB R 4, 514 M23 Fi
MA3-12 X0 2557 J5k PRI B33 Ry 25 A 305 55 467 36 PR 4

®2 53 SSR MY EEFHES UL

M4 ~2.4 F¥MEN 1.9, WA FEN 0.364 ~
0.818,5 A~ 5| 4y i) WL 2% & B i K 2 /MK IR H
MMA72 Fll MA3-7 M02 M23 MA3-12; {JBHIL & JF
4 0.304 ~0.589, H K E|/NMKIK A MA3-7 MMA72,
MO2 . M23 . MA3 — 12, Shannon’ s £ 14 45 ¥t K
0.474~1.031,F¥ME K 0.777, Nei’s FEH ZHEVETE
¥R 0.298~0.575, V34 (E N 0.446, B4k EF 51
MA3-12 W5 AR S bR I /N T 519 MA3 -7 1
AR SRR YRR

Table 2 Analysis on polymorphism of amplified bands of five pairs of SSR primers

" WHTRENE RGOSR WA mmaa Samels NSRR
Primer Number of Number of Observed. Expec[ed. Shannon’ s Nei's gene
observed alleles effective alleles heterozygosity heterozygosity diversity index diversity index
MMA72 4 2.3 0.818 0.583 1.015 0.569
M02 4 1.8 0.546 0.447 0.828 0.437
M23 2 1.5 0.455 0.359 0.536 0.351
MA3-7 4 2.4 0.818 0.589 1.031 0.575
MA3-12 2 1.4 0.364 0.304 0.474 0.298
FH51{H Average 3.2 1.9 0.600 0.456 0.777 0.446
Fr#fE2% Standard deviation 1.1 0.4 0.209 0.129 0.262 0.126

222 RRHARSH X hILER BRESHEY
KRR S LRI AR S RE AT SSR FRicsr#T,5 X
SSR GIWITE 22 #RAEEAR T AP A K LR 3,
RERE RN B TCAR 51010 3 BREABR I 3G 45

SEA—F A ISR 18 BRELR Y 25 A
E—EZS, Hd, 514 MMA72 M02 M23 MA3-7
H MA3-12 7E R TCAR 5748 oA I 3] 7y 46 o7 56 ()
B 1.2, 1.1 AL EAE Al 55 18 Bk bk
o 1) Y 45 L A 0 R 4.3 .24 Fn 2, R W] <
W5 B SR SEE RS TR TR,

MMA72 Fll MA3 -7 514X} 7 B9 467 25 7 < il &
5718 BRI M ARG AL AL s MO2 5 [ 1R L A 1 7
LA 8 BREARR O ARG N, M23 51X g Y
LR TE H LA 10 AR RO 24 B8, MA3-12
I LA A I 8 MR ERAR R o 2 A
7 8

514 MMA72 M23 MA3-7 Fll MA3-12 fERERFI
FAITCAR TR B G 7 W B 4 ok 212,181
187 11 182 bp, Wi 7E < Hf Ll 758 18 #k Bk Hh bR 45 7T
Poug K — SO A A, v R KR R
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214~228 174 211~226 H1 158 bp BB —54F . 514
MO2 FERER AR TOAR 5P 9 3 7= K 8 34
140 F1 150 bp, Mi#E < ol &4 18 Bk B KR B34 AT
P K 140 bp 25 A1, Horh 8 BRERRIARED”
B A B R 142 5159 bp B9 55— 4% .

&R3 53 SSR3IME FLEK’
FREWTEETKE

Table 3 Length of amplified bands of five pairs of SSR primers from
Michelia * Zhongshanhanxiao’ and mother tree of M. compressa
(Maxim.) Sarg. and its progenies without phenotypic variation

E5RERXBMERERBERITR

IR PR A IR/ bp

N Length of amplified bands of different primers
Sample"

MMA72 M02 M23 MA3-7 MA3-12
7601 212,214 140,159 181 187,217 182
7602 212,224 140 174,181 187,211 182
7603 212,214 140 174,181 187,211 182
7604 212,214 140 174,181 187,217 182
7605 212,224 140 174,181 187,211 182
7606 212,224 140 174,181 187,211 158,182
7607 212,224 140,159 181 187,211 158,182
7608 212,228 140,142 174,181 187,226 182
7609 212,224 140,159 181 187,211 182
7610 212,224 140 181 187,211 182
7611 212,224 140 181 187,217 158,182
7612 212,214 140,159 174,181 187,217 182
7613 212,224 140 174,181 187,211 158,182
7614 212,224 140 174,181 187,211 158,182
7615 212,214 140 181 187,217 158,182
7616 212,214 140,159 174,181 187,217 158,182
7617 212,224 140,159 181 187,217 158,182
7618 212,224 140,159 181 187,217 182
M 212 140,150 181 187 182
N1 212 140,150 181 187 182
N2 212 140,150 181 187 182
N3 212 140,150 181 187 182
7601 - 7618

Sl A %0 BA KR Individuals of Michelia
‘ Zhongshanhanxiao * ; M. G 5B Mother tree of M.
compressa (Maxim.) Sarg.; N1-N3. &SR LA 7T TR0
# Individuals of progeny without phenotypic variation of M.
compressa.
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LB AR A8 57 R PR A A o B R 0L
2% B2 R0 0 B8 2 5 B 43 50 R R AL TE A8 S 1 AR Y
2.50.1.67 .3.44 F1 4.06 £, Shannon’ s Z kL1 $8 502
FHTOAL AR 5.73 £5, Nei” s FEPH ZHREPEFR S0
FHRITCE RN 4.74 £, B2, Il &5 i
e ZFEMEI i = TR AV 10,

224 BWE—HEAEAEES >N APIIEE
55 TR S SR A T AR S A T st A — 3L
FERBAL I B AT 5 R LR 5,

SR B RN 3 AR TC AR S5 ARk 1 st
e —BUE 4 1.000 B ALEE BS54 0.000, 3 #k KA
ToAE AR 5L — SRS 342 1.000 | 35t 1% BE 2
W2k 0.000, F I RERE 5 2 8 TC AR S 4R ] TE gt 1%
25

Sl A 18 R BRI AN i AL R B AR R Y
0.000~0.539, F-H1{H Jy 0.241; Hivh | 2602 5 7605 .
7606 5 7613 il 2614 [A]()3st 15— B2 1.000, i3t
FEHEES I8 0.000, i BH 7602 5 7605 .7606 5 7613
17614 8] TCi84% 22 5, 2607 5 7608 2608 5 7617
TE) P14 5 1 B0 1 0 R (0.539) , A X 2 2 B bk ] 1y st
tExERmAR,

LA 18 AR PR SRR a5t 1 R B AR AR
2R 0.192~0.399 ,~F-31{E 4 0.288 ; Hrf1 2610 5 H1A)
[) F9 35 15 1 B Fc /0N, 7616 5B A ] 1) 38 4% B 38 A K
Sl AR S REAR ] Y a5t 45 R S VA BN T
Sl A BRI RS IR R Ui Il SR 5
RIS AT 53 AH I ) it AR 2 A Hor 2610 5 RERERY
WAL/, 2616 SR FBE Z R iR R

Table 4 Analysis on genetic diversity of Michelia ‘ Zhongshanhanxiao’ and progenies without phenotypic variation of M. compressa ( Maxim. )

Sarg.
ST g s - e g y . N She 7 s 17 s A A
. WG ARSI WA 0128 2 i Shannon’ s Nei s ST
Bk UL ‘ T
D umber of Number of Observed Expected o Y oy
Sample bserved alleles effective alleles heterozygosity heterozygosit Shannon” s Nei” s gene
opserve o S e Herozygostty Lerozygostty diversity index diversity index
Z 3.0 2.0 0.689 0.487 0.796 0.474
N 1.2 1.2 0.200 0.120 0.139 0.100
YI{H Average 1.6 1.6 0.445 0.304 0.468 0.574
FrifE2E Standard deviation 0.9 0.4 0.245 0.184 0.329 0.187

D7, W% Michelia * Zhongshanhanxiao® ; N: &5 &R AL

5#FAX Progenies without phenotypic variation of M. compressa (Maxim.) Sarg.



55 3 B, 55 GRS P ILg S BE SRR 2L 5 b 51

£5 ‘HLUEX 5ALTSXEMRERELTRTRAEANBE-BEMSEEESRY
Table 5 Genetic identity and genetic distance among Michelia ‘ Zhongshanhanxiao’ and mother tree of M. compressa ( Maxim.) Sarg. and its
progenies without phenotypic variation

KA FEAR ] {115 —BUE AR fEHE R Genetic identity and genetic distance among samples

Sample 7601 7602 7603 7604 7605 7606 2607 7608 7609 7610 7611
7601 — 0.714 0.786 0.857 0.714 0.617 0.772 0.694 0.857 0.802 0.786
7602 0.337 — 0.929 0.857 1.000 0.926 0.772 0.772 0.857 0.935 0.786
7603 0.241 0.074 — 0.929 0.929 0.849 0.694 0.772 0.786 0.869 0.714
7604 0.154 0.154 0.074 — 0.857 0.772 0.617 0.772 0.714 0.802 0.786
7605 0.337 0.000 0.074 0.154 — 0.926 0.772 0.772 0.857 0.935 0.786
7606 0.483 0.077 0.164 0.259 0.077 — 0.833 0.667 0.772 0.866 0.849
7607 0.259 0.259 0.365 0.483 0.259 0.182 — 0.583 0.926 0.866 0.849
7608 0.365 0.259 0.259 0.259 0.259 0.406 0.539 — 0.694 0.722 0.617
7609 0.154 0.154 0.241 0.337 0.154 0.259 0.077 0.365 — 0.935 0.786
7610 0.221 0.067 0.141 0.221 0.067 0.144 0.144 0.326 0.067 0.869
7611 0.241 0.241 0.337 0.241 0.241 0.164 0.164 0.483 0.241 0.141 —
7612 0.077 0.259 0.164 0.077 0.259 0.406 0.406 0.288 0.259 0.326 0.365
7613 0.483 0.077 0.164 0.259 0.077 0.000 0.182 0.406 0.259 0.144 0.164
7614 0.483 0.077 0.164 0.259 0.077 0.000 0.182 0.406 0.259 0.144 0.164
7615 0.154 0.337 0.241 0.154 0.337 0.259 0.259 0.483 0.337 0.221 0.074
7616 0.168 0.391 0.274 0.168 0.391 0.314 0.314 0.448 0.391 0.458 0.274
7617 0.164 0.365 0.483 0.365 0.365 0.288 0.087 0.539 0.164 0.231 0.077
7618 0.074 0.241 0.337 0.241 0.241 0.365 0.164 0.365 0.074 0.141 0.154
M 0.200 0.280 0.280 0.280 0.280 0.385 0.290 0.290 0.200 0.192 0.280
N1 0.200 0.280 0.280 0.280 0.280 0.385 0.290 0.290 0.200 0.192 0.280
N2 0.200 0.280 0.280 0.280 0.280 0.385 0.290 0.290 0.200 0.192 0.280
N3 0.200 0.280 0.280 0.280 0.280 0.385 0.290 0.290 0.200 0.192 0.280
FEA FEAR ] A 3L — BUE AR fEHE RS Genetic identity and genetic distance among samples

Sample 7612 7613 7614 7615 7616 7617 7618 M N1 N2 N3
7601 0.926 0.617 0.617 0.857 0.845 0.849 0.929 0.819 0.819 0.819 0.819
7602 0.772 0.926 0.926 0.714 0.676 0.694 0.786 0.756 0.756 0.756 0.756
7603 0.849 0.849 0.849 0.786 0.761 0.617 0.714 0.756 0.756 0.756 0.756
7604 0.926 0.772 0.772 0.857 0.845 0.694 0.786 0.756 0.756 0.756 0.756
7605 0.772 0.926 0.926 0.714 0.676 0.694 0.786 0.756 0.756 0.756 0.756
7606 0.667 1.000 1.000 0.772 0.730 0.750 0.694 0.680 0.680 0.680 0.680
7607 0.667 0.833 0.833 0.772 0.730 0.917 0.849 0.749 0.749 0.749 0.749
7608 0.750 0.667 0.667 0.617 0.639 0.583 0.694 0.749 0.749 0.749 0.749
7609 0.772 0.772 0.772 0.714 0.676 0.849 0.929 0.819 0.819 0.819 0.819
7610 0.722 0.866 0.866 0.802 0.633 0.794 0.869 0.825 0.825 0.825 0.825
7611 0.694 0.849 0.849 0.929 0.761 0.926 0.857 0.756 0.756 0.756 0.756
7612 — 0.667 0.667 0.772 0.913 0.750 0.849 0.749 0.749 0.749 0.749
7613 0.406 — 1.000 0.772 0.730 0.750 0.694 0.680 0.680 0.680 0.680
7614 0.406 0.000 — 0.772 0.730 0.750 0.694 0.680 0.680 0.680 0.680
7615 0.259 0.259 0.259 — 0.845 0.849 0.786 0.756 0.756 0.756 0.756
7616 0.091 0.314 0.314 0.168 — 0.822 0.761 0.671 0.671 0.671 0.671
7617 0.288 0.288 0.288 0.164 0.197 — 0.926 0.749 0.749 0.749 0.749
7618 0.164 0.365 0.365 0.241 0.274 0.077 — 0.819 0.819 0.819 0.819
M 0.290 0.385 0.385 0.280 0.399 0.290 0.200 — 0.000 0.000 0.000
N1 0.290 0.385 0.385 0.280 0.399 0.290 0.200 1.000 — 1.000 1.000
N2 0.290 0.385 0.385 0.280 0.399 0.290 0.200 1.000 0.000 — 1.000
N3 0.290 0.385 0.385 0.280 0.399 0.290 0.200 1.000 0.000 0.000 —

)7601-7618 . “ Il &% Bk Individuals of Michelia * Zhongshanhanxiao’ ; M H S SR Mother tree of M. compressa ( Maxim.) Sarg.; N1-
N3. IS REFRIAF TR Individuals of progeny without phenotypic variation of M. compressa. #£k [ 7 5udi Fis e —BUE , ML T %L

Y& M fE I B The data above the lines are genetic identity, those below the lines are genetic distance.
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Ryt ISR 5 SIS R SO
FHRTLE R BAE &R MR8 1k 22 A
L — 3 R FH UPGMA JE0EF7 B 200 #r , 45 21 UL /%]
2, FEBAE—EUE N 0.50 &b, KRG 22 M EEA S Ky
24 b BERERD 3 AN RABITCAE F AR ER N |
A, bR 18 N A, fristfe —3E
J90.64 Kb, T2 50 4 AW, Hodr, il 2
7608 A 3 M 11, W 41 5 2602, Z605 ., 7603, 7606 .
7613 7614 F1 2610 3 Ky 11, W #H ; Z607 . Z617 . 2609
7618 7611 F1 7615 A 11, W41 ; Z601 . Z612 . 7604
M ze16 R4 1 A,

FH AT UL B AR A T AR A B A O R
FIIBAL S ZR I < P L 358 18 AN LR 5 B A T e 7Y
TorE AR B L X R 78 P Il & 18 M
PR, 7608 5 A 17 #RERR I8 1L ¢ R

0.50 0.63 0.75 0.88 1.00
WfE—FUE  Genetic identity

7601-7618; “ HHILIE4 Bkk Individuals of Michelia ‘ Zhongshanhanxiao” ;
M: B & EER Mother tree of M. compressa (Maxim.) Sarg.; N1-N3.
BT ERATALF TR Individuals of progeny without phenotypic

variation of M. compressa.

E2 ‘FUEK 54T E4XERRERBELTRFREY UPGMA
Fig. 2 UPGMA dendrogram of Michelia ‘ Zhongshanhanxiao’ and
mother tree of M. compressa ( Maxim.) Sarg. and its progenies
without phenotypic variation
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