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BEPEAER T SR AN SSR ARIEHIEEE R
ERH, KO, K B, RRA, EXE, HWA, RER, HIR

(1 WA 2 A TR A BRI 3 B AT S S0 %, WiV A 3113005 2. #VLAE b & BH X el
ARy, WL A 311499)
WE: [ 86 ] WKERRABIEEARR Torreya grandis # F MK, K T3 2 E 5574732 (SSR) 7| 4 sARA 69 A2 B 1K A%
TFHBATOHN, SEARM AR, BN EEAR . SRAEE SHEEMEF, [FE] ¥z gm, B, ki, &
TEB A AP BESE AR A AL, B £ 5T, TR oMM T AP AR BTN AdTE L SR
6%, FERDHI AR ARAS A, ilit SSR oFARRATARA AR S AR ATIER, [ 2R ] AR ESMTA
M. "RE. B AERE. ABEK. FERE. BEEK. BAHALE. Ao RF S MEAREMBER AN
AR EFHREF (P<0.01); B A8 4 F A TR 5 o S A B0 £ R4 2% (P<001), IEHAast4 %4
29.36%~42.35%, ARRIAT FEINAF IR K FFF o SSR B oA K I AEAFFERGY Nei’s 315 S H 3540 (H) 1A A
0.400, Shannon’s 13 B 48 4& (1) ¥ 18 H 0.650, % XMHAZT &2 F (Po) ¥1EH 0400, FZFF# 09845 % 44K (H=0.410,
1=0.658) &k &, WM AFRE (H=0.369, 1=0.565) Ak, 92% Btk X AL THAA, [£R ] BAFEHEE, AL
APBEN Ao AP BE N AR B, FRAPEA SRR G, BN ESTFX TR, B2 K11 426
KA ABA; RiaFPERrER; TiMAE; SSR ARiT; AT F
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Genetic variation of seed traits and SSR markers in female Torreya 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 T. 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 7. 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
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from 29.36% to 42.35%, indicating rich variation in 7. grandis seed appearance and kernel quality. SSR primer
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

HEMS Torreya grandis VW74 5k, JE4L G AR Taxaceae YT/ DA MERA . . 5. #H. W
T —IRnMEY), MMk, AdrfIInTak b T4 AERRDF Sl e, FEEESMBRANEE, A
N R & S R A AR R ™ . M AN I i v S R Ll A R FAR AR ™, MHEAR I AR o0 A T . il
BB AREILES . VLPUARILER, TR T IONAAEE . LN ER . WIRS VI R A, P IR %, T
AR ARG S TR T AR BT IR ORI, B A A AR A,

WL ZFEE R AE Y Z AR ARG AT . — DA AR e MR T D) MO s A 2 AR, A
(1) 28 5 A AR S A B A L RE A I B 2 . I, DRAPAE Y ZHEPE I R & B bRl 2 R P st % 24
PEPT, DNA > FhRic i E 2, 2800, ZRE1D, wlJrkf sy 48, g5/ REnEE, O
I N TR Z AT, W E R P AbRIE (SSR) £ AR JE LIRS 514 PCR N 3EAH 19 4> FARic 4%
AR, HFFAURPRICTER AL 4 DNA thBEPLo i, 28RS, #AEREH, Aldst PCR H4Y kA
W, EEMEL, AR,

THE T. grandis ‘Merrillii” JEHEROE R A 55288, AR EWEFEME" . A RIREE PHER 25
R, — AR FHEGIERREA, MRS SR KRR fk, (AR 5 22 25, (AR EAA
BB, A T EEARRER, BT YR AR SRR, AR A I AR R T
AR Y BT, R, ARBESR A 2 LA Jr 25 0 W SRS R R EPEAR AR i L AhaE R
R FhSCE SR Sani A 2R ERR PRI AR S E AT AT, LA A AR A 1 R B AR A

1 #MEEF&®

1.1 ##y

FET R ARMER 1) 53 A0 1 0 LA ST NS R, F 2019 4F 10—11 HAERIFDSE BN, BT
BUMI T & PR DORAERT (5 B A i 22 X UL AT (I 22) . BN T g s KRR (AR . 2R 2% Tl i
AR (RN ) S Bt B LTy S 3R (B 1L)S MR AE 250~600 m A MEVERER Bt b, 23 iR B2 A0
TSI I TR A RSB SR IR . BT AR EN S, WEEE . I . WM . B2l AT
M B2 FAT (FEL2) WMEEREA FRE O3 0l SR B e X REARS o B 52 1 Z2 R AT IFSE . AR B] BER
T 50m, ARG REF. RMRAEAMFIAE RGBT E -, REE 2/ 100 M5 H SR 0 RS, R
NAA B R, JFRI sk TR E A REGE (GPS) BRI . IR A5 B T-40 °C vKAH
PRAF, PS8 R 5 & FIImGE XA, SRR AARTTR, H TSR
1.2 RENE

A BRI EL 2 A/ BRI AL At 3k 20 -, BRGNS . 58, IR MIE R 8 (5
£, FHRFEFRECA R R R . A5 BARRBEHLEE 30 WUR S, FHAR RO SR S Ao foREfe . 0
7. R R | FPSTIR, IRERIE SR B (Fh S AR /Ah Sz R) . IE R (P R/ Mz gts), HK
PR AL ST B AR A B
1.3 EFEHNE

BT AH XS & 52 R GB/T 14772—2008 (L i tHOREL IR 7 A0 00 o ) 2R R4 ik o o g 7 IR 24 1 2 IR
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GB/T 17376—2008 CE it IR IR 75 AN YU A o PV PRI o o 40 45 2 BRI L £ 300 o
1.4 DNA 12EUK SSR #RiE 4 #7

SR B R oS bk = LR AL EE (CTAB) 15U HEEUME P AEA I R i) DNAL 2 B X HE 2607 1
SSR Wil &R, &SI WF5, #17 PCR P,
1.5 s

K SPSS 23.0 ARSI . AT, ZE . ERS T FH Genemaker {4 vE A S HL
SSR i fif5E o H Popgene 1.32 i+ IS8 A BE 4 . MG . 2858 &S ZHEE R,
fdi 1 Structure 2.3.4 SR AT I RE D IAE 450, TR HlBL M IE, 1 O HER/R —Fhst LA b3, JifE
— BT 1 LR A R AR RS2 g R — P RE . T NTSYS2.10e 1752 Nei’s A& AU, 18 AR AL
RIS M (UPGMA) TR ISR R R, FEITRI T .

2 ERG50H

21 MEMIERNTRHAR

MR TR FERE TR R AR 2 L, IR s S R A K . FERR S a I, M R ) A8
FER K . MOIE TR BN B & & BRI A28 = REUR K . BT 80028 S R BE & BHA TR iR, |
LR 10.2% . FhFe JEFEFN K JE )22 S R BCAE R M A B K D7 2500 (3R 2) W MHfiir . B4R
B RhSLRTiE . MIRAREL. R . RIBAREL. BRNRIE . FhST)E 8 AN HRBRTERIRE RN A ]
ZEEW R (P<0.01),

R BEMEEREA SR
Table 1 Leaf and seed phenotypes of female quince populations in 7. grandis
ik PR P i i LDIZiE et )5 P i YL FhFeE
Hffile CVi%e M Ccvie Bl CVie  BUE  CVI% Bf/mm CV/% Kl CVI%e B CV/% BfH/mm CV/%
WIH 0.02£0.01 311 0.15:0.02 108 10.70£2.42 22.6 0.78:0.07 9.0 3.53£036 102 4.77+127 26.5 0.66:0.07 102 0.54x0.11 19.7
BRI 0.02£0.01 29.9 0.16£0.02 112 11.85£3.36 283 0.79£0.05 65 3.67+0.78 21.3 4.92+1.18 239 0.68:0.06 8.9 0.72£025 346
T 0,0240.01 192 0.16x0.02 11.6  9.50£2.27 229 0812007 55 294:0.53 17.8 451093 19.0 0712007 58 091£0.17 211
% 0.02£0.01 339 0.16£0.02 153  9.50£227 239 0.81x0.07 82 2.94+0.53 18.1 451093 20.6 0.71£0.07 9.5 091+0.17 19.1
A8 002001 338 017002 95 11.19+241 215 083005 6.1 3.63:046 128 458097 21.1 0.70£0.05 7.8 0.85:0.13 147
B R AR s VAR R AL

Firkt

x2 BRI A SMIRENTESNT

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

Ei=tan ARRE  FHEM O ARE ¥ F Ei=tn ARFE FITA AmE Br F
FEER] 0.220 4 0.005  121.000 FOEEE] 358.014 4 89.503  112.981
R X A i
A4 0.028 29 0.001  21.158 AR 355.326 29 12253 15.467
o TR 0.181 4 0.045  50.937 e uisdl 0.600 4 0.150  64.909
Sz ) 32244 X
A4 0.252 29 0.009 9.779 A ] 1.256 29 0.043  18.755
., BREEED 2530.950 4 632737 191245 | FHEER]L 796.646 4 199.162  91.175
S o ) s g JE )
AMER 1612471 29 55.602  16.806 AMKIE] 484.026 29 16.691 7.641
— TN 0.408 4 0.102  46.454 —-— Tl 16.018 4 4.005 116.324
L] | s |
A4 ] 1.194 29 0.041  18.764 A AE] 10.813 29 0.373  10.831

Vi T $845P=0.000,

22 FZEFERSDH
221 fglrAastA A, HE 3 AL 5 AFIEEAY IR R AT & R B /IMEK RO . B I
G, i CEH, BRRECN 7.7%21.6%. 25T & LA FVEERIRE DA R 2 R B (P<<0.05).
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RER 7 NE DT BR L0 (35 4) 0B B . AN A
I 7 TR %) AERT 5 e 3 o T AR R, LA 2
JEH W 24525 BRI R P S0 R B4 AR X R B
HRMER . SRR . FRRIR , RRFR AR XS & it i
o AIUL, AR b Hp 32 B2 04 AN T I 7 TR 2 S 91
T FIH R o 5 A PR (8] 119 B 177 192 2H B AT A A [R) 2
(AR S, L Z2 AN IR i T A G B o e e 1Y) S I
GRRE, B U RN . HEAE . Bl & HAR
BE 5 BASTRUFN i o 1 A X 1 359 5 o H R A e
H(29.20+6.34)%, FEIEREEEAL, H (24.14+2.59)%;
A5 5 R BRI /N TR AR B2 . MR i

F3 SMERFEMCHERENSE
Table 3 Lipid content of the kernel among 5 7. grandis populations
R AR 5 /%
i CV/%
wRME BME S CFIEESRER
=1 47.79 18.25 29.36+6.34 d 21.6
UgeH 48.14 30.62 42354377 a 8.9
palll 46.81 33.61 40.93+3.19 ab 7.8
73 44.90 32.19 39.8243.07 b 7.7
peaid 40.52 16.19 33.96+4.66 ¢ 13.7

LR O ) 5 B 2R AN IR R ) 22 S 2 (P<<0.05).

CV N FH

R LB, A5 RN A IR (13.0%~40.0%), HK ISR (18.0%~38.0%) . 164 —Hiiik

(15.09%~27.0%).

x4 SPERMEERBRANNES

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

\ FRtER/% TR/ % /% AR/ % AERRR/ % e — TR/ %
o xR cv MXEE v XSRS cv XSRS cv MHXERE S cv AT & = cv
B 10.70£2.59 240  297+1.14 380 28.29+6.06 21.0 41.82+8.01 19.0 0.52+0.17  32.0 0.91+0.37 40.0
BRM  8.52+1.22 140  2.18£0.47 21.0 23.78+4.26 18.0 47.85:2.88 6.0 0.50£0.06  12.0 0.67+0.09 14.0
HIL 8.06+0.98 120  2.97+0.54 18.0 2621+2.87 11.0 46.81+235 5.0 0.47+0.05  11.0 0.65+0.08 13.0
% 8.47+0.88 10.0  2.15£0.46 22.0 23.63+2.40 11.0  49.00£2.45 5.0 0.5740.00  14.0 0.59+0.09 16.0
A 958+1.83  19.0  2.80:0.92 33.0 2347+2.63 110 4649+3.67 8.0 0.48+0.07  14.0 0.67+0.10 15.0
A T ISR % SRR % TR AR/ % ANEFNRRITR/% BRI FNR IR/ % ZAMFIR TR/ %

MXEE cv o MXEE cv XSRS cv XSRS cv A cv AT B cv
W 242£063 260 10.76+2.14 20.0 13.68+3.45 250 8471439 50  29.20£6.34 220  55.52£10.16  18.0
BRI 2.80+0.75 27.0  12.61£2.02 16.0 10.70+1.32 12.0 88.22+2.04 2.0  24.45+430 180  63.77+4.36 7.0
Wil 2.64£041 150 11.11%125 11.0 11.03:0.88 8.0 87.89+0.97 1.0  26.86x2.89 11.0  61.03£2.97 5.0
&% 2.60+£0.53 20.0 12.00£0.98 8.0 10.63£1.06 10.0 88.39+1.14 1.0 24224252 100  64.18£2.92 5.0
AE 2494040 160 11.98£1.56 13.0 1238+2.16 17.0 85.58£2.95 3.0 24144259 11.0  61.44+4.63 8.0

LT BUE R PIEbREE . CV AR REL.

222 TEMdE NGRS AU P TEE  a
Ay BORFERI R, M (50.4949.26) mg- g ', FHJEHK
UORE L, BRI . IR, EBHARE AL, A
(40.23+4.80) mg- g 'c A[FIFPRE YA ST R ECH 8.8%~
193%., ZH BRI WM & LR G B 3% 22
S, AR5 AR R 25 5 0 3 (P<<0.05).

223 ERH A4 20 DEbRE T E RS TR
o6 MEdR, K IFRIE(E IR T 1.000 T 6 4~
WA B oTkR K 75.38%, 1 LLATH R AN HE bR
FIE R (F 6). 55 1 ERTTHE N 30.76%, FHiE
R W WM R . IR IR IR . AR AR B R 5

55 2 BRI TTHRR N 13.09%, FFALEE R BN RhSE i . MR 26 3 Tk

RS5 SMEMMEBMCHAIRERERES M

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

populations

o~ YA PERE B (mg- g7

BARME  B/ME S CFEEREE CV/%
B 47.91 32.10 40.23+4.80 ¢ 11.9
UG 65.56 29.35 45.35+8.77b 19.3
#1l 60.02 31.80 44.38+7.56 b 17.0
[6R7S 54.34 37.24 47.75+4.18 ab 8.8
200 68.68 34.36 50.49+9.26 a 18.3

P AN R 92 B 3% 7R O (R FpRE (] 22 53 B R (P<<0.05).

CV NS ZRH,

Iyt

B R 10.92%, H

RANFEERZIARE . FOEIEERE s 2 4 ERTTRR N 7.98% , FRALMEE m AN R, R o
L FPERJREE; A5 EMON TR N 6.93%, FHE(EHEGE Bt BB . FOESE R, HHBRREG e

I TERRR N 5.70%, HA/NEZ SR . SRR

AR B E
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Table 6 Principal components of leaf and plant phenotypes among 5 7. grandis populations

B B - F G
Bzt Bzt
1 2 3 4 5 6 1 2 3 4 5 6
LBt 0074 0.856 —0.082  0.387 —0.007 0.263 | BEEER 0.724 —0236 -0217 0248 0.062 —0.061
B 0116 0819  0.091 0.132 —0.187  0.305 || MR 0.731 -0.431 -0251 0.157 0.132 0269
FEAEEC 0010 —0.131 0741 0370  0.466 —0.085 | iR —-0.946 0.142 0.046 —0.106 —0.011  0.009
BIVIEEL  —0.099 -0.097 0.834 0.194 0370 0.003 || EFRAR 0239 —0.047 0295 —0.204 —0.314 0.120
PSR 0105 0498 —0321 0529 0259  0.054 || A6A—ETR 0.804 —0.046 0.027 —0.047 0.076 —0.017
FSEIEEE —0367 —0.243 0340 0.082 —0.333 0327 || A4 MR 0372 0.114 —0.178 0.152  0.369 -0.310
MRBTE 0202 0289 0.049 —0.533 0496  0.190 || SARMER -0.649 0424 0.186 —0.152 —0.176 —0.397
MEREE -0.116 —0.179  0.056 0.614 —0.416 —0.391 || HIHAEIIR 0.943  0.093 0.160 0.000 —0.124 -0.106
ERlES -0.459 —0.485 -0.195 0319 0.018 0.426 | ABEFAENER  -0927 -0.113 -0.194 -0.025 0.131 0.114
AAMEME  —0.199 0010 0497 0.044 —0207 0330 || FFAE(H 6.153 2618 2184 1595 1387 1.138
Frtg 0.843 0221 0296 —0.111 -0.181 -0.105| HRitTiEkR/% 3076 43.85 5477 6275 69.68 7538

2.3 EMEAERS SSR FRIE AT

23.1 SSRAZESH 13 X5 IWTE 146 D MEPERERS th IR TG 37 NSEA LR, BXF 5| aT 473 2~5 4~ 4%
PEFED, SEXREERT I d E H 2.85 DN IEN, TGSS5 P25 KA %, ZAFU-3 il TG19 #/b; 4
XF 5 W) )4 RS BRI ECR 1.899 A4~ 5 XM A4 5 B (0.429) W& = TP HERZ2 G B (0.404); Nei’s
WAL ZAEVEFR B4 0 0.400, Hod GR9S (0.688) fiz i, TG19 (0.015) 21k ; Shannon’s 48 %% &y 0.039~
1.252, A 11 X591 Shannon’s 5 BLF& 505 T 0.500, Hr GR9S (1.252) Fx i, TG19 (0.039) H Ak, F
170 0.650, UEHIRER L ZHEMEFE (R 7).

K7 HER 13 4 SSR L ERIEESE

Table 7 Genetic parameters of 13 SSR loci in 7. grandis

1Y PSR BRCESL W I Nei’sitf% Shannon’s| 519 PN ARLSELL WM 1B Nei’si#f£  Shannon’s

i SERBUA SEREUA G RGE SRR 15 | RS SRS SR R RO E SRR 15k
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 FH 2856 1.899 0.429 0.404 0.400 0.650

232 FrEEEAE S AWM FERREKE L, Nei’s it ZFEMEFEEL (H) 5 Shannon’s #8454 (1) 76 5 i
FREEN] A A2 AL AL . Nei's 815 ZFEMEFRECT- 278 0390, MRBINMRIR MR | %, #Eil, &
FH. €)M ; Shannon’s F8ECF-31K 0.621, MRBIVIMEIK MEZ | %, &, ¥, BN, 2808
Oy R 81.54%, e B . Bl WM 3 ANFREEI Z AL EH A AR SE, IR E R LR A,
% (H=0.410, 1=0.658) (K16 2R, R (H=0.369, 1=0.565) 1% ZAEMERAR (3% 8).
TEYIFOKSE |, 5 A FEERER (1) S22 07 LR BN 3.231 4, P9 RS BRI B0l 1.925 4>, 113
AT (0.406) Bg /N T UL 2 5 BE (0.429), Nei’s i5tfE ZFEEFEECH 0.405, Shannon’s F8%0H 0.671, £3&
P E S HE R 92.31%(3F 8). 45 R BEAE Pl IFE K- 1 A 275 057 45 43t & Shannon’s 5 534 1% T 4 Fl 7k
e, AL R RN I Nei’s 188 ZREMEFS B0 TRk,
233 EAESMEEAELEM S AMEPERERS R AR 2R 0.497; BRIRNILAS R B R
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Table 8 Genetic diversity among 5 7. grandis populations
i SRR B ARBEEOE B WG B A R NesitE A EHEE0 Shannon’sHE 4L 25008 43 1b/%
1] 2.692 1.848 0.431 0.387 0.381 0.625 84.62
IR 2.154 1.791 0.377 0.376 0.369 0.565 84.62
gl 2231 1.811 0.451 0.399 0.392 0.611 84.62
% 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
iy e 2.400 1.864 0.429 0.397 0.390 0.621 81.54
YRk 3.231 1.925 0.429 0.406 0.405 0.671 92.31
Ui RSP SR IIME s PIROKEH8 SRR BT MR- 2 1H
8, BEHIRHANI S Fb R, aigFauRt™, x5 9 SANEMFHEEREESL
*[EWJH?E f[&j‘%ﬁi E/:J ffjna‘fﬁiﬂ‘ H %/ﬁ\ 5 Hﬁ%ﬁtiﬁlﬂﬁﬂi% B IEIL‘_‘ Table 9  Genetic differentiation among 5 7. grandis populations
HAEI: FHRERDESE REUVEIE N 0.054~0.207, - gy AHRIE RN BN R
By H 01295 S IAS RO Y 0.153-0218, DI RARR RARR R
) -, 1| 0.457 -0.113 0.058 0.153 1.381

$975.0.199, I 5 AMEEME R F IR £7 22 91 £ 53 IR 0.475 -0.003 0.206 0.209  0.946
PERRBEAR K, X SAERT XU . A8 83 U 3 M 0 e e ' ' ' ' '

o v Bl 0491  —0.132 0054 0188  1.082
AV) 65 Bk DA R 22 W Dy 0.898~1.381, -390 %78 0.527  —0.143 0.120 0230  0.838
1.029, RWIFREI A7 AR 5, B2y 14> T 0.534  —0.013 0.207 0218  0.898
FEN, FERBIARXER U RIS (3£ 9). THIME 0497 —0.081 0.120 0199  1.029

T5 2 a5 AL (32 10) RH . MM 9 1815 28 S 4
HAERREEN, FIEEN (92%) M AL AR St K T Fh e
[a] (8%).

XPEHE TR AT A3 AP AR SE A |
A 3AWHEAIR L, HZWFARE (& 1),
XU IARER AR 528 T 30 e FE A 5 R o
234 FREER) IR AEIE B AR EARME S HER
R B i AL AR R B4 0,969, LSS FREEI] Y

T 10 SPERFENS FHRESH

Table 10 Molecular variance among 5 7. grandis populations
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Figure 1  Genetic structure of 5 7. grandis populations based on structure analysis
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