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(1. BT 2 A I S R B E R SR E, WiV B 3113005 2. #yTA Ao i & BH X Al
LR IRy, WL AN 311499)

WE: [ B4y ] KA R RABMEAER Torreya grandis #r £ IR, KT &£ & Z 551472 (SSR) 5| 4 sFARAG 64 AP B 3% 4%
FHAT O, WRARMAPELN] , FPBEAAF L AR RRARE SAEMRG EF, [ FE] i gm, e, g, &
BCRRE AP BRE AR A A, BT Z oM. R AHRR T B BA R B BEAT LB AT g R e |
\ BE B GG AR ARAY A A, 83T SSR A FARCATMEMR A S AR ATIRE, [ &R ] ERA T HTE
M. HRE, PR FFERE. AHBEK, FERT. BRER, B LE. FFERET 8 AR EFELR A FE B
MREFREEF (P<001); A& B ATEEERZT S HEABNLFREFE (P<001), KIEEHATEEH
29.36%~42.35%, HEAFT EISMAAT o0 A EFFF o SSR F1 oA LI ARAABEN Nei's B4E 2 AR A58 (H) ¥1EA
0.400, Shannon’s 15 & 354 () H1E 4 0.650, % S MAZEEF (P H1EHA 0400, FZABGEE S HE (H=0.410,
1=0.658) & &, M AFEE (H=0.369, [=0.565) ik, 92% ¥ix T FALETHEA, (&€ ] BEARHAR, HRE
FrREA et BE N AEREEF, FOFBEESHAMRS, EABEARZETFRXTHHER., B2 A 11 426

KA MM, RiafelsBrER; TiEMHE; SSR ARiT; mAEEF
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Genetic variation of seed traits and SSR markers in femal 7Torreya grandis

LIKeyu', CHEN Rong', LIU Lian', CAI Xiaojun?, JIANG Zhengchu', XIE Qiandan', YU Chenliang', YU Weiwu'

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Fuyang Agriculture and Rural Bureau of Hangzhou City, Hangzhou 311499, Zhejiang, China)

Abstract: [Objective] This study is to investigate the seed traits of female Torreya grandis, analyze the
genetic variation of the population based on SSR primers, and compare the differences in seed phenotype,
quality, and genetic diversity between and within populations of 7. grandis. [Method] Female 7. grandis from
Fuyang, Shengzhou, Lin’an, Jiande in Zhejiang Province and Mount Huangshan in Anhui Province were used
as materials to compare the phenotypic traits of 7. grandis leaves and seeds through variance analysis and
principal component analysis. The genetic diversity of 7. grandis was compared by SSR molecular markers
using female T. grandis from Fuyang, Shengzhou, Lin’ an, Chun’an and Mount Huangshan as raw materials.
[Result] Analysis of seed traits revealed that there were significant individual differences (P<<0.01) in 8
indicators: leaf quality, leaf shape index, seed mass, seed shape index, seed weight, kernel shape index, seed
coat thickness, and shell thickness between and within populations. The relative fat content and soluble sugar
content also showed extremely significant differences among populations (P<<0.01), with fat content ranging

from 29.36% to 42.35%, indicating rich variation in 7. grandis seed appearance and kernel quality. SSR primer
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analysis showed that the mean Nei’s genetic diversity index (H) was 0.400, the mean Shannon’s information
index (/) was 0.650, and the mean polymorphic information content (P;c) was 0.400. Chun’ an population
exhibited the highest genetic diversity (H=0.410, /=0.658), while Shengzhou population showed the lowest
(H=0.369, I=0.565). 92% of the total genetic variation existed within the population. [Conclusion] There are
genetic variations in the phenotype and quality of 7. grandis between and within populations. The genetic
diversity of Chun’an population is the highest, and the genetic variation within the population is greater than
that between populations. [Ch, 2 fig. 11 tab. 26 ref.]

Key words: Torreya grandis; unsaturated fatty acids; soluble sugar; SSR markers; genetic variation

HER Torreya grandis WUZ=¥ 45, ELLEAZHRE Taxaceae HHH /A IR L W 2501 #AT. W
BT ROy, MEMESEAR, Azan IRk D TAR . AR AR T A R, R ESR AR, AN A
Hi s 1 5 s A ADAR TR AL AR U R b 2R L AT R ANES R R, HERY AR T . 8
A AREEER . VEPUARAEER, TR T SNFARE . TEIRRIE . IR P r AR AR, A LI LR %, T
SRR NZETH ST E IR T HERS S IR AR, U IR R A AR 4D,

AR E Y AR BB — DR AR E PRI RO s (L 2, W
B 22 57 P A SN (RS A A SR D R . IR, DR IPAE W 2 AR PE B0 B 2 H A il 2 IR 4 it 1L 2 B
PEET. DNA 2 TARc e Z , 2805, ZREAD, AR RS %R, SPRRETEE, S
IR TR AR R R AIARIC (SSR) AR LU 514 PCR LAY 73 THRicHE
A, R RUEARICAE RN FE N 4] DNA FREHL MG, MR, #RAER S, i PCR HAEY W R
, FAZEL, AR,

FME T. grandis ‘Merrillii” JZHEAIE R AL IR, BABEMETTIE. BRI RN 45
B, — B FHEEHEAREA, IR ZS RO R iR, B ZREZ B, (B LAY~k
SUMEAHIER 7= A2 2 6 A 5 26, TR T b A A7 S AL RO KA, o8 SR AT A M T BR AL 1 ml fHE e 4
AP RN R, ABTFERI 2 E I . 7 220 B AN IR MEEATER I 7 FSie it | Rhoes
I r Bst i 2 REVERR RIS SR b AT 20T, LA HIERRS (7] AR (LB A o

1 MBS &*

1.1

F T RIRHMER ) 4347 17 DL LA S AT A BFFE AR, F 2019 4F 10—11 A AER A SC R, Mg
B T BH XA (67 BH) - AT T I 22 XUk A (If22) . DU T e F i KA (LA . 4 % Tii gl Tl
TR (M) B 2 3048 ¥ LT R KR (B 1LLDS AN TE 250~600 m Y MEVERERI FREE R, 43 BICR AN H Al
PR HFRAB AL E RO IIIRTE . T EMZE W5, wHEEH . W2, WM. 22T
MR B AT () WOMEEREAR R, 23 30l R A i o X M AR e B8t A% 2 RE PR E A T A5 . AERR IR FE R
F50m, ARMRORAF. BHREAFL B AR, R ZE D 100 P F RIS 0 AP, FEad
N RERR B, FFRI 2R BAEN RS (GPS) ENRAE R . MR IR AL B T 40 °C vKAf
TRAF, RSN 58 RAY S B TRIEGE A, SRHEME AR, HTELR.
1.2 RENZE

NS BERRIE I 2 AN/ AR FIEB A (i B3k 20 o, AR RIS MK . mbsd, IR g e gk (k- ge/mt
K, HREFRBCA R B . A BRRBEHL LR 30 TiAhss, i I B Rk S FRR R (O RS . 90
7. BANRIE . o )E, IETE AR IR B (Fh SRR /R 2OR) . BB (R /M ie), MR
SRR H BRSO e RN BT
1.3 EFHINE

JE Wi AR X 5 2 B8 GB/T 14772—2008 €& i FPoRLAR 5 19T 22 ) 2R ECFh R 2 /2 o 1B i iR 41 Bl 2 R
GB/T 17376—2008 (£ it IR IR 75 A YU A o PV PRI o o 40 45 2 BRI L £ 300 o
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1.4 DNA $2EUK SSR #Rig 4

KR A CTAB 7AUS SERUMEMAERT I 19 DNA . S BOBXIREEN (1) SSR RMNAR R, A 597
5, ¥EFT PCR I3,
1.5 #HESH

KM SPSS 23.0 AT 8RSt . . ZEILK. i!ﬂiﬁ\/\*ﬁ- FH Genemaker % 1fE B 152 B
SSR i sif5 B o FH Popgene 1.32 TFRESFIAEA L REL . MERAG B . 286 B BT 2R
ﬁm&mmmm4ﬁﬁﬁﬁ%ﬁ%%m,%%ﬁﬁ%%m@,mQﬁ%m—ﬁﬁ%ﬁm%w%,Wﬁ
— B BT 5 AR KRR R SRS O Rl — P #E 3T NTSYS2.10e 3155 Nei’s st A& AHUAE R, {8 3R AL
PRI HT: (UPGMA) 7 HTRE SRS OC R, IR RIS .

2 HEREAM

2.1 ME#MIEROTRAR

MR T AU FER TR AR L, I AR RS e R AR K . FER ST b, WM AR AR
FER . MR AR ORI i PRI IS S REUR K . IR R B0y 28 5 R B & BRI h ok, H
AR 10.2%, Fh7eJERB RN R JE AR S R B RN AP R i e K. 22500 (38 2) W P Jsid . MBS
. P mTaE . MOBHREL. MR . IEAREL. RN R L FhOTIE 8 AR FRZERNEE AL AN A ]
Z 53 (P<<0.01),

®1MEEERTEA 5L RE
Table 1 Leaf and seed phenotypes of female quince populations in 7. grandis
Liyriny HHEARE sk i LI Z g s i J5 Pt BIARRK Fic)E
Kiffi/g Ccviee B Cvie  Bdiilg CVI%  BME  CV/% $UE/mm CV/% Kfilg CVI%  BME  CV/% $E/mm CV/%
HIH 0025001 31.1 0.15£0.02 108 10.70£2.42 22.6 0.78+0.07 9.0 3.53£036 102 4.77+127 265 0.66£0.07 102 0.54x0.11 19.7
BRI 0.02£0.01 299 0.16£0.02 112 11.8543.36 28.3 0.79£0.05 65 3.67+0.78 21.3 4.92+1.18 239 0.68+0.06 8.9 0.72:025 34.6
B 0.02£0.01 192 0.16£0.02 11.6  9.50£2.27 229 0.81£0.07 55 2.94x0.53 17.8 4.51x0.93 19.0 071007 58 091£0.17 21.1
6% 0.02£0.01 339 0.16£0.02 153  9.50£227 239 0.81:0.07 82 294053 18.1 4513093 206 0.71£0.07 95 091+0.17 19.1
A 0.02£0.01 338 017002 95 11.19£241 215 083005 6.1 3.63:046 128 458097 21.1 070£0.05 7.8 085+0.13 147
VWL B AR s CVIE R R R

i

®2 EMH R SFHERBENFTESN

Table 2 Variance analysis of phenotypic parameters of the leaf and seeds in 7. grandis

Ei=2a1 AR EFM O ARE ¥ F 85 AR ERFA HBE S F
AR 0.220 4 0.005  121.000 FHEE] 358.014 4 89.503 112.981
DI - Folk Jo bt -
MNNE 0.028 29 0.001  21.158 AMRIE 355.326 29 12253 15.467
FhHEE] 0.181 4 0.045  50.937 ) AR 0.600 4 0.150  64.909
TR 5L ) IR )
AR 0.252 29 0.009 9.779 AR IR] 1.256 29 0.043  18.755
FhHEEL 2530.950 4 632.737 191.245 A 796.646 4 199.162  91.175
P o bt ) sz J5 )
AMEKE 1612471 29 55.602  16.806 AMEM 484.026 29 16.691 7.641
. TRl ] 0.408 4 0.102  46.454 N eI 16.018 4 4.005 116.324
FIEHE%L - Tl 5 .
AR 1.194 29 0.041  18.764 AR IR] 10.813 29 0373 10.831

Vi i 4545P=0.000,

22 FZEFRH S

221 PgAastasAesnk PR 3 AT S ASFREER IR AR S B R B /IMK ORI | Bl I
g @l B, TR ERBN 7.70%~21.60%, £ EH5HT KW %ﬁﬁﬁ%%wﬁﬁiﬁﬁﬁg
(P<OO$O
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RIS o 718 DT PR 2H A (3 4) Z0 A 2 B . AN ML AN
Jigt 17 2 PR XS B as v AR FIIR i R, ELWi & &
JEHE W 2525 BRI Hh S T 2 %) A X 5 2 f e
HYORMIR . SR . FFEHRER, VPRI A X & e
o AT UL, AEAR b 32 22 A0 N T B D5 1 2 SV ¥
R FIHIR o 5 ASFPRE ] 0 B 7 R 20 B AE A [R) 2 B
A S, e Z2 AR R i 7 R AR T B i e A 2 I
GREE, B HUCR BRI . . il E HA
T s RS TR B U R RE X128 5 e BH R e e
4 29.20%+6.30%, FEFEFFERAL, 4 24.10%+2.59%;
75 S FRBONRURN B D R s /N T AR 2 . DR I

Rk LA, 2R REER KN EAE —GIZ (13.00%~40.00%),

WK (15.009%~27.00%).

F3 SANERFHEMCAERBENSE
Table 3 Lipid content of the kernel among 5 T. grandis populations
RE AN & /%
Piihiia CV/%
wRKME BUME PREHRER
 FH 47.79 18.25 29.36+6.34 d 21.6
I 48.14 30.62 42.35+3.77 a 8.9
pall 46.81 33.61 40.93%3.19 ab 7.8
Il 44.90 32.19 39.8243.07 b 7.7
a0 40.52 16.19 33.96+4.66 ¢ 13.7
VA R[] 52 B 38 7 O [6) B e () 22 5% B 3 (P<<0.05);

CV NERFEL

HUSEE SRR (18.00%~38.00%) . fEA: —

R4 5 ERTEAS AT ERE AR R

Table 4 Variation in fatty acid composition among 5 7. grandis populations

TR/ % EARIR/ % /% TR/ % TERRER/ % HELE IR/ %
xR cv MXMEE cv MHXEE cv HNEE cv &R v AT cv
W 10.70:2.59 24 297+1.14 38 2829+6.06 21  41.8248.01 19 0.52+0.17 32 0.91+0.37 40
WBRMI 8524122 14 2.18+£0.47 21 23.78+426 18  47.85+2.88 6 0.50+0.06 12 0.67+0.09 14
W 8.06£0.98 12 29740.54 18 2621+2.87 11 46814235 5 0.47+0.05 11 0.65+0.08 13
% 8.47+0.88 10 215046 22 23.63:2.4 11 49.00+245 5 0.57+0.0 14 0.59+0.09 16
A 958+1.83 19 2.80£0.92 33 23.47+2.63 11  46.49+3.67 8 0.48+0.07 14 0.67+0.1 15
i TELE IR TR % SINRI% MR R/ % ANHLFRR TR/ % PRI IR /% LA TR/ %
MxEE cv MMERE cv MXEE cv HMERE cv AR B ik cv AHXS B ik Ccv
WM 2424063 26  10.76+2.14 20 13.68+3.45 25  84.71+439 5 2920+6.34 22 55.52+10.16 18
BN 2802075 27 12.61£2.02 16 1070132 12 88.22+2.04 2 24.45£430 18 63.77+4.36 7
Bl 2644041 15 11.11£125 11 11.030.88 8  87.89+0.97 1 26.86+2.89 11 61.03+2.97 5
&% 2.60£0.53 20  12.00£0.98 8 10.63:1.06 10  88.39+1.14 1 24224252 10 64.18+2.92 5
A 2494040 16 11.98+£1.56 13 1238+2.16 17  85.58+2.95 3 24.14+2.59 11 61.44+4.63 8

Ui BUE B EbREZE . VIR REL

222 TR AR S AT PR
P EURTER R, O (50.49£9.26) mg-g !, FiJR K
UORH I, BRI . G FRE, B PR R RAR, K
(40.23+4.80) mg- g o A[FIFPHERAE T RECH 8.80%~
19.30%. ZH LA BEM | B IR EEN O B
25, B HAREE ) 22 5 52 (P<<0.05).

223 ERHy oA 20 DIEbRiE L E RS AT R
o6 AN EbR, KBURREMEY KT 1.000 BT 6 4~
W B OBk R K 75.38%, 1 LLATH A HE AR
BIME B (G5 6)o &5 1 FMAr Tk R A 30.76%, HEE
EE = 0 WM R . W FNAR Wi lR . N A0 AR A

5 2 B TTERARN 13.09%, FRACAEEL R A N BRSSP B

RS SNMERMBEMCHTIERERES N

Table 5 Soluble sugar content of the kernel among 5 T. grandis

populations

A ATV M 23 E (mg g7

! wRME EME CFIEREE CV/%
=1 4791 32.10 40.23+4.80 ¢ 11.90
U 65.56 29.35 45.35+8.77 b 19.30
# L 60.02 31.80 4438+7.56 b 17.00
473 54.34 37.24 47.75+4.18 ab 8.80
jEdi 68.68 34.36 50.49+9.26 a 18.30

VLR . AR E R R R R FP R ] 22 5 7R (P<<0.05).

CV NS ZH

3 EM TR R 10.92%, H

RN FEZBBIARE . ISR EORE s 5 4 T 5Tk 7.98%, FRAL(EEL R A A AR B A TR
L PPRRIE; S EMOTTRRR N 6.93%, FRAEMEE RN AR . MBS R, MBS EG S e &
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Table 6 Principal components of leaf and plant phenotypes among 5 T. grandis populations

B F RS . F RSy
EiEtan Bzt
1 2 3 4 5 6 1 2 3 4 5 6
FhEBTRE 0074 0.856 —0.082 0387 —0.007 0263 || IR 0.724 —0.236 —0217 0248 0.062 —0.061
FhEBE 0116 0.819  0.091  0.132 —0.187  0.305 || iMER 0.731 —0.431 —0251 0.157 0.132  0.269
FIEFEEC 0010 —0.131 0741 0370 0.466 —0.085 | EiHIAR —-0.946 0.142 0.046 —0.106 —0.011  0.009
HIBFEEL —0.099 —0.097 0.834 0.194 0370 0.003 | IEFRAR 0239 —0.047 0295 —0.204 —0.314 0.120
FPRJERE 0105 0498 —0321 0529 0259  0.054 || AEA—HR 0.804 —0.046 0.027 —0.047 0.076 —0.017
TR -0367 —0.243 0340 0.082 —0.333 0327 || A4 4R 0372 0.114 —0.178 0.152 0369 -0.310
MR 0202 0289 0.049 —0.533 0496  0.190 || AR -0.649 0424 0.186 —0.152 —0.176 —0.397
MHEFEEL -0.116 —0.179  0.056 0.614 —0.416 —0.391 || HAARHIER 0.943  0.093 0.160 0.000 —0.124 -0.106
RlES -0.459 —0.485 —0.195 0319 0.018 0426 || AMEFAEYIR  -0927 -0.113 -0.194 -0.025 0.131 0.114
AR —0.199 0010 0497  0.044 —0207 0330 || FFEE 6.153 2618 2.184 1595 1387 1.138
FrAR AR 0.843 0221 0296 -0.111 —0.181 -0.105 || RitTiHk=E/% 3076 43.85 54.77 6275 69.68 7538

LAY TTRRR R 5.70%, HIOUNEZHEME ., SR, HIBFREE .

2.3 UEMEESRT SSR FRICHHT

23.1 SSRAZESH 13 X5 WTE 146 D MEPEMERS rh R85 37 DAEALEER , BXT 51 RT3 2~5 5%
REFEH, SEEEERTS [P 1 Y 2.85 NN FEN, TGSS SEA %A 3L Bk %, ZAFU-3 Fil TG19 fit/b;
XF 5| YT 2 RS B I ECA 1.899 A5 XM A4 BE (0.429) B = T4 22 & BF (0.404); Nei’s
WAL ZREVERR O 0.400, Hb GR9S (0.688) fit i, TG19 (0.015) #¢{k; Shannon’s 5 %7k 0.039~
1.252, A 11 X/ 5¥ 19 Shannon’s {5 & 8505 T 0.500, Hr GR98 (1.252) fx i, TG19 (0.039) %, F
¥4 0.650, ULHWIRER i ZHEPEEE (R 7).

&7 HERT 13 4> SSR (L RHIEESH
Table 7 Genetic parameters of 13 SSR loci in 7. grandis

Sl PG ARSEN W 1B Nei’siBf% Shannon’s| 519 FISEAL AREEN W 1% Nei’siif%  Shannon’s

s HERIBUAS RS G A SRR g | Y BB BB REE MG SRR B
ZAFU-1 3.750 1.604 0.225 0.366 0.362 0.661 [|GR98 4.375 3.230 0.697 0.695 0.688 1.252
ZAFU-3 1.625 1.120 0.030 0.091 0.090 0.164 ||[TG19 1.625 1.016 0.000 0.015 0.015 0.039
ZAFU-5 2.500 2.004 0.550 0.506 0.501 0.709 || TGS5 5.375 2.706 0.584 0.622 0.616 1.112
ZAFU-6 2.000 1.495 0.289 0.329 0.325 0.504 ||[TG70 2.500 1.986 0.912 0.502 0.496 0.698
ZAFU-8 2.000 2.000 0.997 0.505 0.500 0.693 ||[TG81 2.000 1.014 0.000 0.014 0.014 0.041
ZAFU-11  2.625 1.961 0.462 0.491 0.486 0.713 ||[TG88 3.750 2.453 0.492 0.593 0.587 1.022
GR12 3.000 2.095 0.341 0.525 0.519 0.839 T 2856 1.899 0.429 0.404 0.400 0.650

232 FPEREAE S ARMSA  EFPREKE L, Nei's & ZHEEFE %0 (H) 55 Shannon’s $8%X (1) 76 5 ik
PR B AR fL R FAH L . Nei’s B8 ZAHEMARECEII R 0390, MW RBVIMRIR BEZL | K%, #il, &
FH . UM ; Shannon’s 8030 0.621, MREBVIMRK RIEEL | 4. &, B, M, 2860088
SN 81.54%, HvE . 1L, RN 3 DFEER 20 A S LUARSE IR I AR AR AT .
% (H=0.410, 1=0.658) MYistf& ZEthdm, WM (H=0.369, [=0.565) [MistfE ZFEEEAR (55 8).

TEYIFARE L, 5 ASFREEHERS (-2 50 JERECh 3.231 4, ~E39A RSO FE R ECh 1.925 4>, A
LA TE (0.406) Mg /INTF WM 445 BE (0.429), Nei’s {4 ZAEMEFEHCN 0.405, Shannon’s F5EUH 0.671, £4
7 RE T LR 92.31%(3R 8). £ FMHFAE A /KT L1 2 540 &5 A 43 L & Shannon’s 35 £ IK T4 Fh K
S, AP REAE R K SE A Nei’s 515 ZREVEFS B0 TYIRIKE
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Table 8 Genetic diversity among 5 7. grandis populations

Tl SPGB AREECEER B WA WA Nel st B L RIS EL Shannon’stR Bl L35 H 43 /%

=11 2.692 1.848 0.431 0.387 0.381 0.625 84.62
Ugfe 2.154 1.791 0.377 0.376 0.369 0.565 84.62
#1l 2.231 1.811 0.451 0.399 0.392 0.611 84.62
i 2.462 1.917 0.464 0.406 0.399 0.648 76.92
eSS 2.462 1.954 0.423 0.418 0.410 0.658 76.92
PR KT 2.400 1.864 0.429 0.397 0.390 0.621 81.54
YRhKF 3.231 1.925 0.429 0.406 0.405 0.671 92.31

YL FREACFAES DRI WIFKCEE S D REE T A PR (E

233 EfESALG LM S MEEAR AR x9 SAMERFENIEES L

E/‘J Eiﬁ%%ﬁ‘fﬁi—‘?i@)"ﬂ 0.497; iﬁiﬁiﬁ\]iﬁié,%éﬁlﬁj ﬂﬂ Table 9  Genetic differentiation among 5 7. grandis populations

FUE, BEIREA A A TId ), Sia FORDY, X g B EERA R B
e e A TR S SRR IR s

SRR WEE S R A AR PR AR ), HL X S P R AR

. . N . B 0.457 —-0.113 0.058 0.153 1.381
EARSEIRAG RIS R AE IR 0.054~0.207,
TS 0.129: 15 4 M HS K Iy 0.153-0.218 0475 —0.003 0206 0209 0946
¥ oY B " R e Y T Wl o401 0132 0054 0188 1082
Py 0.199, KBTS AMEPERERIFEEIR 7 AERY 1 % 0527  —0.143 0120 0230 0838

ACFRBEA K, X SHER XU | AR I Sl K A s bt 0.534 ~0.013 0.207 0218  0.898
PEAIW) G FE A2 08 0.898~1.381, “F¥h s o497 —0.081 0129 0199  1.029
1.029, FHAFBERIAFERLF AT, B A 14

B, BRI SRR BN R RN E (3% 9). F10 5 NMERTBENS FREST

T EHTEE R (F 10) R . HER 115815 48 Table 10 Analysis of molecular variance among 5 T. grandis
MAERNRE , FOREN (92%) (Y3845 7428 S K TR i populations _
il (8%). KA PR HDE O

MW RFEJE ST A B R REAIEAR L Ty 4 67427 16857 0416 8 0.081
A 3AWRFAIRE, HORWOIARTME (B Do mEtl 141 664251 4711 4711 92
XU AHIERS R AR 57 28 5 35 e B 2 G A R o BEC 145 731678 5127 100
234 APREIE GG AR SR B A AEARMUE 5 A HERY
TR 0L AR LR BT 2278 0.969, M2 FhRE ] st AL AHUBEAR &, SR OCREBOE, fAfE—ERER
WAL R (3R 1), BUEIEE0 0.032, 1L 5 VL FE 138 15 15 25 e K (0.055), it A& AR U e/
(0.946), wFHSEIL, InEFREAE G R iR/ (0.022), BAZMHPUEZRRK (0.977). FWIMETERER HEA S
FERALLEE Ry, H DRI SR R AR A2 B Rt (A N XA — B AR 57

UPGMA RASrHr kit : & IH5 5 ILA R AR Z )5 i S5 RN A R TE &, Bl L3R 3 R R S
CRHERTE—E, FH. B, RN, I 4 DR S TR Z A 2E 7 (8] 2),

1.0
0.8
0.6
0.4
0.2

& FH UBE 1 il Il 22 7
2 4 EFRORTHIAE.
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Figure 1  Genetic structure of 5 7. grandis populations based on structure analysis
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