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Abstract: In order to further understand the genetic diversity and genetic divergence of control-pollinated
progenies of Larix gmelinii var. principis-rup prechtii , we utilized 18 pairs of SSR primers in 257 samples
from 7 families. (1) A total of 72 alleles were detected with a mean of 4 alleles per primer and effective
number of alleles of each SSR marker ranged from 1.247—3. 411. (2) The number of effective alleles was
equally 2. 135 in each family. The observed heterozygosity (H,), expected heterozygosity (H,) and Shan-
non information index (I) were 0. 518, 0.502 and 0. 846, respectively. Among the 7 families, the family of
55 had the richest genetic diversity, while the family of 56 had the lowest one. (3) Gene differentiation co-
efficient was 0. 113, illustrating the intermediate-level of genetic differentiation. The result of AMOVA
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showed that 82% of genetic variation was within the populations (families) , while the remaining 18 % was

among populations (families). (4) 49 family was far from others in the clustering analysis; 55 family was

the nearest to 59 family so that they had the closest relationship. (5) According to the results of the genet-

ic diversity and genetic divergence, the core of families and individuals were estimated. The 5 families se-

lected was accounting for 96% of genetic diversity. In addition, 15— 20 individuals can be selected in a

family with less number of individuals, 35 individuals can be selected when a family had more individuals.

The result of this study has important theoretical and practical significance in elected populations for breed-

ing and protected genetic diversity in seed orchard of Larix gmelinii var. princi pisrup prechtii.

Key words: Larix gmelinii var. principis-rup prechtii Mayr. ; families; SSR; genetic diversity
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WORBFES , R U B CTAB 1Y $2 B R 20 DNA,
I 0. 8% Byt g 58 I L 1k Al Nanodrop 2 0004356
JGEETHXT DNA Ve B Fn 4l B gE 47 R il B 4476 B &
50 ng/pl, —20 CLRAFEM .

F1 HAEHRMFEEHTHFREITE
Table 1 The number of control-pollinated

progenies in seed orchard of Larix gmelinii

var. principisrup prechtii

LARKZ Male

WL RT A 18 XF SSR 51 ¥ h A L6 = | 1711 ’%EFZ'-‘%E
. s . emale 1 2 3 4 5
FE& R 10 35190k B F 3 B R e - ; o ; n .
I A 2 B SR AL 7 e A S E T R 2 A S 10 0 0 0 0 0
Y. 5540 8 Xtk Y AN F) A NCBI A B4 F 53 10 8 0 0 3
EST FF¥H & B EST-SSR #3182 (% 2), s1¥ it 55 10 7 10 10 10
e . s 56 10 7 8 10
SERAE YR A T AR . : 1 X . .
5 0 0 0
PCR & % i i3 1L J5 » B & 2 2 1R FR . Lo Lo o . "
25 pL, = ANTP (2.5 mmol/L) 2 pL .10 X buffer
K2 18I SSRE|#EE
Table 2 Message of 18 SSR primers
54 Elk/) 2l R BER/N mE B B G B
Primer Primer sequence(5'—>3") Size/ bp Repeat motif Tm/ C
F AAGGAGGAGGGTCAGGGAA B N .
F1 * R CATGCGGAGGTTGAGTTG 160—190 (TCAGGO)5 55
F AATGAAGCCAACTGTGCC - T A
Fl1 » AT e SN A S 200220 (ATT) 4+ (TGT) 44 (GTGGCA) 4 55
F CGGCTGAGGTTGCGAAAGA S s r
FI17 « b QGGG ETITOCOARCR 140—180 (AGTCC) 4+ (GTCCA)G 56
A F TCCTGGACTAATATCCCCTTC - i
F32 % R TGGTCACCTATGGGCTGTAC 170200 (AD6+(AADS 5l
F AACACTTTAATCCCCTCCC B N _
F42 » e e e e re 190— 220 (CAGGAA)S 51
, F GCCGTTGACAACAATTACAT o IS
Fo4 R AAAGAATAGCAACCCGCAGT 150180 (ACTGG)S %
. F GTGGATTTGTTGACAGGGAG B )
FOT % R GTCGTTGTAATGAGGGTGGA 190210 (AT)8 o5
F AAATGGCAGGTGGATAAG B .
F106 R GACCAATGGGTGGAATGA 210—240 (AG)6 53
F ATGGGTTTGACAGCGGATAA - . .
D133 e Sy 240—260 (GCA)6 55
F GCGAAGATACGGTGAGCAA - .
DI5 R TCCGAGAAGGACGCCATTA 180200 (GAY6 9%
F TACTCTTGTCGCCGCTATCTAC L .
D4z R GGTCCTACCACCAAACTTCACT 230250 (TA)8 o5
F CCCCTCGTATTCGCTCAAGT . _
D63 R CAGCCCAGTTCCATTTTCGT 220—240 (CAGG %5
F CGGGAACTCACGGAAAAG B o .
D77 b A e AT AT ACA 260— 280 (CTG7 55
F ATTATTGAGCGGCGTTGAG ‘
D79 R TTCCGTGATGTTGAATGGTG 260—280 (GTAJS 26
F CATACCATCCTTCACCTCCTC B o .
D106 R e A A Ao A Crae 210—230 (CTG)S 55
F TATGTTTCCTTTTCCGAT - P .
DN4 R TCTTCCTCCTTCATTGCT 200—220 (TGAGO)S 53
F ATGGCATCGCAGAATCAGT o R,
DN7 R T LCG TG A A 170— 200 (GGTCCA)T 55
_ F TCACCTCTTGTTCCTCGTC 190210 GOy .

R ATCATTCTCGCCATACTCG

T RRTE RSk B e AT AL T ok B e R0

Note: % were from Fan Yingming et a/[%) ,and the others were from Dong Mingliang et alt!®]
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(Mg*" plus) 2.5 pL.51% F.R(10 pmol/L) %
1 pL 8 (50 ng/pl) 2 pl, Tag B (5U/ul)
0.2 uL.ddH,O 16. 3 pL., PCR ¥ 2 F I F .
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1) S5 o7 56 R ONL) A 88085 o7 55 L E (N | Shan-
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(HO SR UL R Br & A BER % Z ek,
I PIC_CAL 0. 6 I &My 28 F B & &
(PIC), ifijd GenALEx6. 5 il Excel2007 i+8 & %K
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T I7 Z 0 (AMOVADU ST Z 2 5K &N
f 388 1% 728 S A L O AT A 58 . ARl Nei's it (% BB
25,38 1f NTSYSpe2. 1 8 5% AR n AL 4 7
HE AT R I

A BEUR 8 A5 o0 AL RE B 2 2L L JE R 2R
(Hp) RS ZFERE (Hs) B AR 8] 3 PR 22 4 B
(D) iRAE L R (Gsr) F S8 AT i, W
Kst e ZHOHE AT -

Hy=1— /Z;wk Z;qﬁm;

Hy =1— Z [gwqu(i)jz;

Dst = Hs — H13;Gst = Dsr/Hy
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BORFBERME TR R R 1.2.3.4,
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HHIE B REAS A O TS 10 W, Ge it 200 1Y

-1 5 A7 B P 4 M Shannon {5 848 8, IR 17 il 48
F LA I 75 1) 45 0 6 DR £ L Shannon {5 B 45 £&
IOPNASIE- SR IS U N SRLN G

2 RS0

2.1 SSRIEILEMIEDM

FIH] 18 X SSR 5l ¥y X} 257 AR HEAT 1
LRI B 72 AN (3D, 7 I K AR 7Y
H2~6 PR R 4 A Hob, 51 D77
FTF106 ki i 6 A% 47 FE P F11 A1 DN4 A 2] 2
ANEENIEN . RSB 1. 247 ~3. 411, °F
¥k 2.312 4>, Ko ¥ D63 A R4 55 A 5k P EUR /)N
(1.247),D133 FR G S H R £ (3. 411, A
A5 A7 5 DR BR 1Y) 22 S U W A5 6 R R AR B8 A% Z AR 1Y
R BE 7R AN R . 18 A7 s 1y WL 4% & B i i
WAL Sk 0. 505 Al 0. 536, Hofr, D15,D63,
D77.D133,F32,F17,.D79,F106 , DN4 Ay ] 22 42 &
JE TR TN 2 G B 10 W 3 S A AR I 2 Bk
e, H#E 3T LLE L, Shannon 5 BB S5 2 H1E
HEEAE AR SSR i S 7 7E — ¥ 22 %, Shannon
{EEAE B E 2 :0. 416 ~1. 345, 0. 957, £
BAE R FHME R 0. 475 ALH 2 X519 PIC {H
/NT0. 25, BERIX 2 X511 i A5 A R T AR
A 8 X SSR 5| ¥iy PICHR T 0.5.J8 THEEZE
FEAN . &Ga LR EHEME R, 18 X SSR 519 fig
g A 1 AE X 4 2 1 S A7 A7 L BE 908 B e b I e
TRy fE Z Rk,
2.2 HLAEMHMABRZNEESHE

FIH 18 X SSR 5IHXF 7 MK FR M 257 P AHK
HEAT 1A% Z REVE 53 BT, - 36 RS 6 B R Dy 2. 135
MBS SRR 233D kN 49 BREA
(1.980), 7T MERZM MBI GE R 0. 502, B
43.56 .77 S FK RAb, HAW K R 09 W 9 e & B 4 1
0.5L I it ZHEMK 8. 55 S RK R ML
ZREMEAR- e s He 24 0.550,56 5 K R IWiEfL £
FEMAKE R AR, Ho 7 0. 463, IR 4 Al LA,
43.56.59 S Z R M BE I G I E T UL A4 B2 L Ul
X 3N ERANFAERS THLFMISL . Shannon
EEFEHCH 0. 778~0. 931, FH{EH M 0. 846, 3 LE
REABRKHBREE R 50 SRANT SRR T H
0. 931, S50 e PRUE A 8805 0 L B I R O B
PL K Shannon {5 B8 8AE 7 DMK R P EAFTE — &
(9 22 5 U6 I X SO R IARAE TR 2 sl 2 RE 1
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Table 3 Polymorphism information of 18 SSR loci

(A= S5 B R L R R A W 2y 45 B W24 Shannon 5 835 % ZREE AR
Locus N. N. o e 1 PIC
D133 5 3.411 0.524 0.710 1.345 0. 654
F106 6 3.031 0.502 0.672 1.341 0.632
D42 5 3.061 0.707 0.675 1.250 0.612
D77 6 2.748 0.583 0.637 1.253 0.594
F32 4 2.977 0. 432 0.666 1.107 0.591
F42 5 2.671 0. 662 0.627 1.219 0.580
D79 3 2. 864 0.539 0.652 1.075 0.577
DN7 5 2.495 0.613 0. 600 1.112 0.545
D15 3 2.131 0.502 0.532 0.896 0.466
F1 5 1.925 0.518 0. 481 0.999 0. 455
D106 3 2.203 0.543 0.547 0.858 0.443
F17 4 1.937 0.478 0.485 0.883 0.430
D111 4 2.083 0.537 0.521 0. 855 0.426
F94 4 1. 785 0. 461 0. 441 0.823 0. 397
DN4 2 1.999 0.481 0.501 0.693 0.375
F11 2 1. 846 0. 555 0. 459 0.651 0.353
F97 3 1.323 0.263 0. 244 0.457 0.222
D63 3 1.247 0.184 0.199 0.416 0.189
SE- 4 Mean 4 2.312 0. 505 0.536 0. 957 0.475

R4 TAELERRRANBEEFSHESE

Table 4 Genetic diversity estimated for seven families of L. gmelinii var. principisrupprechtii

RFH E VS PER A 3 R 8 EER &R ik L 2 G B W46 Shannon {5 &4 %%
Family N N, N. H, H. I
43 62 3.389 2.105 0. 449 0.471 0.825
19 50 2.778 1. 980 0.582 0.515 0.778
53 57 3.167 2.174 0.564 0.511 0.842
55 64 3.556 2.331 0.566 0. 550 0.931
56 66 3,667 2.019 0. 460 0. 463 0.824
59 64 3.556 2. 259 0.521 0.530 0.899
77 58 3,222 2.078 0. 483 0.474 0. 820
-3 Mean 60. 1 3.333 2.135 0.518 0. 502 0. 846

2.3 HIAFEHRABRZMEEIN

158 15 43 Ak 72 B0 A7 1t P R (8] R R RE N 35 4% 20k
BEMEZESH,. Y Hr 5 Hs % .Gl 0,8
WA BER P S R AR M %, M Hs ST 0
IF B A P B VA 78 S BE AR TP 38 R Al A X R
Gsr R 1M, 36 5 al A, P R Z R (Ho)
H0.561, Hrh, 314 D79 ) Hy {5 (0. 839);

D63 1) Hr {H AR (0. 203) , i W1 4% 5| 4y ] 1) 2 4k
KFBA—ER 2SS, BEEEZFEE (Ho 58K
N HE DR 22 R B2 (HL o) HE B T o DA T (8 30 4% [1] 5 TR 22
FEEE (Dso) B2/ P AL 0. 071, 388 1% 70 1k Z %K
(Gsr) P32 0. 113, GBI AL & i FA 25 R R AL T
SFIEAL M TEIE A RS AL R

it AMOVA 73 #fr 2B (3¢ 6) , A2 db v A 1Y
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WA R E AT RRNER, & 82%,18% 1y ikt
AR TRERE, UL AEILE L 7T DK R
WAL S AT TRHKREN,
2.4 HIEEMHRABREFNEE—FEMEE
B

T Wow, AL I Y A fL VS B A 0. 046 ~
0.217 18/ —BUE I AS AL JE BB S 0. 805~0. 955,
HAAEE BN, K 49 5K R 5 53 5 KK .56
5K BB AL PR B Bt (0. 217 F1 0. 203) , 3545 — %k
B 5K (0. 805 A1 0.816)359 5K AR5 55 5K AW
1815 P B8 f T (0. 046) 35t % — 3008 i 5 (0. 955)

FF Nei's EHEX 7 MK A MM UPGMA R
RAERE 1 BoR,

PR 0. 1B T ANK R 3L 56 —4
H A9 SRR 5 4l 56 SRR M4
B 5 =4 43 45 .55 45 .59 4577 5 F1 53 45 5 A4S
FEMAMH 55 5/ 59 5K AL L REiT,
X5 Nei's i & — 5505 F 38t 1% B85 0 43 M &t S 2 —
.,
2.5 fedbErt AR AZO TR R IR KBS
2.5.1 ZORRHEE RAEMRTARKRILR
1.2.3.4.5.6 ™FK R 6 N7 HEHL AL, L
TR B AR AR AL A T AN BRI, Hh D 2 T, A
67 35 [R5 W o il A R B30 0 3 I ini 3 . 6 S AN
[ B B A 1 - 38 S5 SE LB (N D) O 3. 34,3, 60,

3.76.3.80.3.85.3. 88, i S fE A4 - X5y S5 407 JL R 5k
43—

55
59; i_
71

53

56

49

0.04 0.07 0.10 0.13 0.16
AL PR Genetic distance

FHEMTEE 1
K17 AR TE R R R
Number of families is the same as Table 1
Fig. 1 A dendrogram of seven families of L.

gmelinii var. principisrupprechtii

9 83. 5%, 90. 0%, 94. 0%, 95. 1%, 96. 2%
97.1% . PIL, Pt 5 DFEORE L AT LA 96 %0 LA
AL S,

2.5.2 #ZOANMEEEE RIEHRTAEKRENA
FIA AR B8 5.10,15,20,25,30,35.,40,44 £k 9 4%
AT P RE (R R P A IREOR 2 & LA R 5
e EACE , A3 S B 205 Shannon {5 B
FEBOLE 3B 4. ME AT LLE 1 B & PR AR
o yshn, 467 5 N 455 Shannon {5 B 48 80 K i
W, FTA R R B 15 #RAS R R34S 80 %
DL SN SR E. 49 5 53 B R R BINFEAR
AF 25 FEVERE 15 MR AT 20 BRES AT LL3RAE 98 %L I
(SR AL HE R M R R AR B R T 35, 2 1L 35 #k
.43 %5 .55 %5 .56 %5 .59 577 S K R4 ul Al IR

£5 TAELEHRRENBEESUL
Table 5 Genetic differentiation of seven families of

L. gmelinii var. principisrupprechtii

e B RPN BERIIEN G4
B ZHE  ZHE ZEE &
Hr Hs Dsr Gsr
F1 0.475 0.448 0.027 0.058
F11 0.468 0.423 0. 046 0.097
Fo4 0.453 0.421 0.032 0.071
F97 0. 243 0.227 0.026 0.065
D15 0.548 0.515 0.033 0. 060
D42 0.669 0.637 0.032 0. 048
D63 0. 203 0.196 0. 007 0.035
D77 0.633 0.580 0.053 0.084
D106 0.462 0. 444 0.019 0. 040
DN7 0.618 0.552 0. 066 0.106
D111 0.519 0.494 0.025 0.048
D133 0.758 0.636 0.122 0.161
F32 0.791 0.588 0.203 0.256
F42 0.687 0.594 0.093 0.135
F17 0.535 0.424 0.111 0.207
D79 0. 839 0. 604 0.235 0. 280
F106 0. 696 0. 596 0. 100 0. 144
DN4 0. 500 0. 434 0. 066 0.132
F1) Mean 0.561 0. 489 0.071 0.113

R6 TANEEEEHRKERZK AMOVA 447

Table 6 Analysis of molecular variance (AMOVA) of seven families of L. gmelinii var. principisrupprechtii

AR 5K B DI Ji 2% ¥ it 77 22 AL P {8
Variation source SS MS Est. Var. % P value
e/ ] Among populations 6 487. 606 81.268 1. 989 18 P<C0.001
BEA N Within population 250 2 341.577 9. 366 9. 366 82
Jit Total 256 2 829.183 11. 356 100%
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RT HLALEMRT KT Nei's BE—HE(GI)

O fa 2k L)) MIEEBEE (GD) GF M4 T I
Table 7 Nei’s genetic identify (GI , above diagonal) and
genetic distance (GD, below diagonal) between seven é:;:'i
families of L. gmelinii var. principisrupprechtii § ‘g
N B
F%"gl 43 49 53 55 56 59 77 43:‘ E
amily il 2
43 0.851 0.882 0.922 0.888 0.907 0.930
49 0.161 0.805 0.891 0.816 0.875 0.883 L L L L L L L )
5 10 15 20 25 30 35 40 44
5 . 125 . 217 . 904 .84 . 934 0. e 3
53 0 5 0 0. 90 0.849 0.934 0.909 ﬁz}x;ﬁz N
55 0.081 0.115 0.101 0.897 0.955 0.929 Number of sampled individuals
56 0.119 0.203 0.164 0.109 0.894 0.862 P 1) B TR K B
59 0.098 0.133 0.068 0.046 0.112 0.934 B3 AR5 A IO [ B A A BT 5 45 (07 TR 50 22 4k
77 0,073 0.124 0.095 0.074 0.149 0.069 Legend represents the number of families
Fig. 3 The relationship between the number of alleles
and the number of sampled individuals
095 —e-43 -0 49 —&— 53 > 55
-83 % - 56 -0- 59 77
w23 < 0.90
3 o=
5% §§§ 0.8
=83 m g
k% g 4z 0.80
z 31 1 o2 a3 oed £ 0
29 <5 06 =7 S5
=S
27 . . . 2 £0.70
B whemes Tt
HORE )
Number of sampled family 5 1015 20 25 30 35 40 44
AR
Vel 151 e = /s EE 2 B Number of sampled individuals
Legend represents the number of repeats 4 AR Z BRI B0 1 Shannon {2 545 %
Fig. 2 The relationship between the number of alleles (DA L
and the number of sampled populations Legend represents the number of families
897 394 .96. 6% .97. 1% .98. 3% .100% EINE Fig. 4 The relationship between Shannon’s information
D . x N . N . N IR Ay e e
B, Shannon {2 K51 ¥l i 75 b 38 55 109 46 i 4 [ index and the number of sampled individuals
BOEEAR — B, Kbk $8 35 MK EF,. 56 5 KR AWEFEH ] 18 %t SSR 51 ¥y 257 NAK Y 14,

Shannon {5 BAEEUE . 1T DL 20088 28 PN OL 8 IS5 00 5L A 4 A4 8 % 2 7
PEMSE . G4 EREE ANERBE DK 49 SH 53 Kk 2. 312 4.7 ANF R M OE ¥ 0 e 4 B
SR RS 15~20 DA HAB K R EEFE 35 4 0.518,F ¥ W BB 4= 4 BF K 0. 502, Shannon {Z &, 5
AP R AT S B E 5L 2R H Y Bk 0. 846, 15 B A b 7% I B 42 k) B2 0 BE K 17 1
3 W WAL AR S FEAR AL YR MR AR 2 R PR B
e, D AEE 6 A LT AR AR b T A TR SR B A 1 33t

3.1 fdeEMMRIEFIEMBEENEESEN e ZREVEIEAT THFSE. Horh 6 M EEHASE R e &
i A% 1S 45 RN IS AL BE RN AR AD - bl AR A R EE BE Ry 0. 181, Shannon {5 BAEER 0. 268, MR 1E
AR SORH B 2 BRIE R R ) 3 AL 3 2% R T ZREVEAR T AL 8 AN b BRI BE IR . RS Z RS
el S F) T B A R I O 5 B 0 AL ARV Ak B S R R g B R L R T R A 3 A%
VR T 388 He A 4R 005 b 5T R RN IR A A 2 R R R 2 AR L T LL K R AR R R
PEAR R B OCH B . o — B RIS 5 R AR MO L 1) 25 S O s



8 ] PNSCIE A ARG R AR T P B R T AR T 2 AR A 1669

— iy, I A R A T AR AL I TS N TR
(9 5 SEH REAAIEAT T 38t % 22 FE 1 20 A W 2 &
FER 0. 429, W1 Z% & B 0. 440, Shannon {5 B 4
B 0. 756, N TMRBE 1A 1 352 4% 22 FE P IR AR AR T 42
b v A 4 i 52k R A (] B A 3 — 25 EIE T | iR
WA . B DX 4 A H AR VR AL R B )
PR AR B AR HE AT 35 4% 22 B 1k K7 WF 52 o 3 A2 1 0L )
e E SRR E S 0,590 2 Fl 0. 570 2,
Shannon {5 848 %N 1. 096 6, 5 4 i 5281 Hf 14 AH
o AR R B A8t 4% 22 R R 5 v DTN TR 5
JEE A ARG I A A — QA L I Y 2 R
T2 M B PP X TE — o AR FE LT DUSE n B AR Y 35t
1 ZREVE KT 7 S HE 1A B0 382 4% Rt
3.2 fHieEmMmiEfEREEREESLKE

B R B (Gsr) REAR U 3b B B A 1 AH X ik
AR EEN 2 Ger g 0~0. 05 B AR B TR
AL ALK oy AR BE T L2 AN 15 2 Ger R
0.05~0. 15 i, I JE T b S5 1A% S0 A KF- 2 Gor
0. 15~0. 25 I, i A HAT 8 m 19 33 1% 70 K F-
M Gor KT 0. 25 I BEOR HAHH 24 & 1938 1% 73 1K
P AR T T AN TR ISP 2 SRR TR 2 R
0. 561, BEfARE HE R Z AL BE S 0. 071, BEIR N L H £
FERZ S 0. 489, 35t % 73 Ak R B 0. 113, 15 B 5 26 7
s L A b T i SR B, BESE W B 18 M
R AUE 4 ALY Gsr /T 0,05, A A7 sS4 7E
0. 05 Pk I, 15 B 3ok 2 037 g ] LSS R 2 B M e e A2
v IR 1 R A B 38 L K. 5 B R R
FEARN (Fsr =0. 0176) A L, 2 1 452 b 1 4% 1 38t 4%
I3 AR v — B, Kb T R R 38 AL AR T fE
4 SRR Al vh el 2R R AR 2 2 R LS
PR HREARPEATBENL IR 5 ACA B B b L S Bt
1% o3 AR B AR T 425 1) 2% 58 50 1 A0 BE AR —
fR o AT LA AR % A 4 6 B DY B AR 53 4, AMOVA
SrHT R 82 00 M 3B AL A S ATAE TR RN UL
BT L7 A B 2 1 3 A% A8 S s DR e 3 4% o AR R T
LRSI

Nei's 35t 1 I 2 Fl 35t 4% — S0EE 2 AR 2304 44< 1)
RGO F AR R L 8 1A 5] 388 % B g DN D SR 550
FMGE R ZIRRYY . T A RRREAII R 49 5
KEFGHAM G FR Y 5t L 15 B iR, 55 %5 5 59 5 it
1B HE B BT o PR 4 00 R [A) N8t A% — B WA A

EOEER =8~ by N B ieg &= S AT EA Y
FRGE KR BEBRE Y I &K R 0T LU = A B AR X
FLHCEA PO, W B R IE SR 2R A S
3.3 e E MR E S IR B O TR

%0 BTS2 DR A B % R ) — S A% O BE A DU
T /D B5CHE 1) o I R TR AR 11 33k A% 2 BE RS B R K
PR M RAFY . — okl st Z R KT S5
TREA R A 386 o T 388 K (B BE R B0 B — 8 K I 5 ot
L 2RI R T RaRE » N I L 1F SR AR 815 2 RE 1R 1Y
185 0 3 A S5 /N B0 0 B AR AT L K B R T 5
A, EIm R 4 AR R 5 Rl A% O B R
17 Mg, e B400 o4 Fh Bt 09 30 %0 Fa R A2 0 il IR %
VB LI 4 37 3 [ 5 Shannon {5 535 %40 51 7T LA
588 94. 97 % F1 94, 32% ., 3K Jg HEST BN 73 3 111 2
B PR B R R e B 18 AN LA BT AR S A% 0 Fh T L 2
Yo E AR 18 AN 1L ZE B 5 T UG B EL A A R A 3 4%
S5, R AEDT R ISSR ARic A4 H TR T A 1Y
A0 A T 24 30 R SR T 1) 22, 96 Y0 1R B i s SO0
S A7 FE PR AT 3% S5 & BRI Shannon {5 B 38 %X
F Rk #) 99 % LA b, AT LA 2 SRR B A 38t 1% £ RE T
K- AN AL AR S AR AE T REUR (8] 4 BE R S
TG TR R N RO LA 58 4 R [ (9 BURE
AR BRI A R E B TR AMNB2%),
PRI 328 428 R Aot R 0 5 40 A IX 19 I A A AR, O L
BEABEAAR TG ZEAE X 5 2 W AR % DT 3K B4 3L
B L AT T 4 R 2 B AR L 9 RS 5
B BERERE 5 A K R B0 0T LUGRAIE 96 70 LA I ) 35t
B ZREME X TR R R R B AR 2 RS
B ONTF 25 B 8 15~20 AR 244 R Bk
Z (KT 35)F . 0T LI R 35 AN, 3t AT LA 7 3
& ZREMER AR R o 1 384G 2 R KO SRR AR 1Y
A5 00 B AR 3E 224 1 R A A PR B aT DL R
G AR S ok /b B () 9 U AR TR B L A 4R R B RN AR Y ()
B A 1) R Rk B SRR S . ARIRTE IR Y
BB BHRR R NI E MBS LT
AR TA) 458 B ) 18 1 LA B T8 A R B . AR HIESE
FIH SSR 40 F bric #8701 A Jb 9% i b 45 i 2 4 7
ARELA XT38 1R 14 a8 A% 22 R 1 L R 15 4 Ak K
[F) B XoF B 32 5 ) A% 0 5K 2R i R AR O R
TGS A Ja AR A0 5 v s ) B ok 75 0 J5i %
U5 A OR) H B T B A .



1670

[N A N 7/ B S

36 &

S % Uk :

[1]

(2]

[4]

[5]

[6]

[7]

(8]

9]

[10]

[11]

[12]

WRIGE . DR BB 3R, MORE Rl (M. Jb . & S 20E AL,
2005,110-132.
TCERER. QAN ALV i An BRI Sk SR (M. db st
Bl d o, 2014,2-7,
ZESCR BT, SR, AFL 4 T bR OC 7E M 35t A% 5 E AL BT
FEH R 4 FAHYE FP 2009, 7(5): 1004 - 1009,
LIYL, ZHAOF C, ZHANG Y Z, etal. Applications of Mo-
lecular marker on the research of pine genetics and evolution
[J]. Molecular Plant Breeding . 2009, 7(5): 1 004 - 1 009.
FRAE. A vk it pn B I 5 28R MR A AT LD]. b
AR R 2, 2014,
XIN W, WANG L H , etal. Development of Simple Sequence
Repeat (SSR) markers of sesame (Sesamum indicum) from a
genome Survey[ J]. Molecules, 2014, 19 5 150-5 162.
HEMANT K Y, ALOK R, MEHAR H, et al. EST-derived
SSR markers in Jatropha curcas L. ; development, character-
ization, polymorphism, and transferability across the species/
genera [J]. Tree Genetics & Genomes, 2011, 7,207-219.
2Vl . T 5 A (SSR) R HAE R AE W W o5 h vy H LT .
R A B 27 ,2004,29(6) : 11-15.
LI R Y. Simple sequence repeats (SSR) and its application in
crop research [J]. Shandong Agriculrural Sciences, 2004, 29
(6):11-15.
C. R, H. S. Abundance and DNA sequence of two-base re-
peat regions in tropical tree genomes [ J]. Genome, 1991, 34
(1): 66-71.
U], SRBESE, PR, A5, kA A b vk i i R AR B AR 3
R R Jr A [T ] M 9 a8t 4% % IR %% 4, 2014, 15(3):
465-471.
FAN Y M, ZHANG D R, YU D D, et al. Genetic diversity
and population structure of Larix principis rupprechtii Mayr
in Hebei Province [J]. Journal of Plant Genetic Resources .
2014, 15(3): 465-471.
B, A, A VE AR FLACHE R i Z AR
RAPD.SSR 43#[J]. £ 35 M58 . 2010, 28(4): 8-14.
GUAN C Y, ZHANG H G, et al. RAPD and SSR analysis
of genetic diversity of hybrid F1 progeny population in Larix
spp [J]. Nonwood Forest Research , 2010, 28(4) :8-14.
W, NBEME . RSP, . HARYE S EST-SSR 4rid I
R B AR A 38t AL 2 RE 4 BT LT ] MOl BE S, 2011, 47
(11): 52-58.
YANG X Y, SUN X M, ZHANG S G, et al. Development
of EST-SSR markers and genetic diversity analysis of the sec-
ond cycle elite population in Larix kaemp feri [ J]. Scientia
Silvae Sinicae, 2011, 47(11); 52-58.
Weo g, sKEE, kIR, & BSHAOT R A% g
TEZ AN FE SSR 8t 1% Z REME M R LT . o g dolk Bl ok 2
4, 2013, 33(3): 40-46.
YAO Y, ZHANG H G, ZHANG Z, et al. Effects of rogue
thinning on genetic diversity by SSR in a Larix olgensis clone

seed orchard [[J]. Journal of Central South University of

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Forestry & Technology, 2013, 33(3) . 40-46.

TR, & B, . RIUIEFA R T A R A e 2
FEAEAS AL ], RT3 1 BE IR 244 . 2014, 15(5): 940-947.
YU DD, YUAN D C, etal. Genetic diversity of Larix prin-
cipis-rupprechtii seed orchard among generations
[J]. Journalof Plant Genetic Resources, 2014, 15(5) ; 940-
947.

DOYLE J J. A rapid DNA isolation procedure for small quan-
tities of fresh leaf tissue [J]. Phytochem. Bull. , 1987, 19:
11-15.

WS, S, INCIE . A du il AR IE v RS PR AR IR AR 5
B R 2 B [DB/OL]. (2016-4-6) [2016-5-9]. http://
www. cnki. net/.

YEH F C, YANG R, BOYLE T J, et al. Pop Gene32, Mi-

Mayr.

crosoft Windows-based freeware for population genetic analy-
sis, versionl. 32 [ M]. Edmonton: Molecular Biology and
Biotechnology Centre, University of Alberta, 2000.
PEAKALL R O D, SMOUSE P E. Genalex 6: genetic analy-
sis in Excel. Population genetic software for teaching and re-
search [ ] ]. 2006, 6 (1)
288-295.

Molecular Ecology Notes,

NEI M. Estimation of average heterozygosity and genetic dis-
tance from a small number of individuals[J]. Genetics, 1978,
89(3): 583-590.

W bR AW B R 8 R 2A [MOL b a0 B2 Ak, 2000.
163-200.

DI X Y, LI X N, WANG Q X, et al. Genetic diversity of
natural populations of Larix principis-rupprechtii in Shanxi
Province, China [J]. Biochemical Systematics and Ecology »
2014, 54, 71-77.

X . DRI R TR 8L 2R RO A m R TR
AW LD]. m At B aMOl R4, 2004,

WRIGHT S. The interpretation of population structure by F-
statistics with special regard to systems of mating [J]. Evo-
lution, 1965:395-420.

NEI M, TAJIMA F, TATANO Y. Accuracy of estimated
phylogenetic trees from molecular datal J]. Journal of Mo-
lecular Evolution, 1983 19.153.

PR, /N 38 A TR T M B T AR Y SSRs X HE 43 BT
[D]. dbmt: dtstskal K2 ,2010:6.

P . A R A 22 R PR TR A B LA O R B i
D] fRE . Wbl K2, 2008.

ke L2 gD BT R % 2 A A3 A B A O i SR T
EWSELD]. PE% . BRPGIIE R, 2012,

XIWRLBE RS FI A ISSR ) F bR AT K Er e T A R O
R IR, hE AR R, 2015, 48(10) . 2 017-2 028.
LIU J, LIAO K. et al. The core collection construction of
Xinjiang wild apricot based on ISSR molecular markers [ J].
Scientia Agricultural Sinica, 2015, 48(10): 2 017-2 028.

(%48 RIEP)



