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Genetic Diversity of Tacamahaca in Northern China

YAO Jian-zhong
(Sangganhe High Yield Poplar Forest Experiment Bureau of Shanxi Province s Datong 037006 .Shanxi sChina)

Abstract: Tacamahaca is a type of ecological and timber tree species widely distributed in China. At pres-
ent,little studies have been carried out on the effective resource assessment, utilization, and protection.
Taking 112 samples obtained from 19 Tacamahaca populations in Northern China as research materials,
this study assessed the genetic diversity and genetic structure by using 15 microsatellite markers. The re-
sults showed that total number of alleles (N,) was 118, average number of effective allele (N.) was
3.439,0bserved heterozygosity (H,) and expected heterozygosity (H.) was 0. 392 and 0. 347, respective-
ly ,and information index(I) was 0. 582,indicating that a high level of genetic diversity among 19 Tacama-
haca populations. The genetic differentiation coefficient (F ) was 0. 39,suggesting that there is significant
differentiation among 19 Tacamahaca populations. Niteen Tacamahaca populations were divided into the
two clusters by structure and cluster analysis. There was a similar genetic relationships between P. ussu-
riensis population and P. koreana population,as well as P. gansuensis population and P. simonii popula-
tion. Nine populations of P. cathayana can be divided into the three clusters,the genetic distance was sig-
nificantly correlated with geographical distance and climatic distance, respectively (r=0. 758, P =0. 010;
r=0.330,P =0. 04) ,indicating that the genetic differentiation of P. cathayana populations is influenced

by geographical isolation and climatic differences. This study provides a theoretical basis for the genetic im-
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provement,germplasm conservation and utilization of Tacamahaca resources, and provides an important

reference for the study of phylogenetic and evolutionary mechanism of Tacamahaca.

Key words: Tacamahaca ; P.cathayana; gnetic diversity; genetic structure
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WA KR A3 A XA 19 ASFREEIL 112 MREAR IR T T
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1.2 DNA $2E{#0 PCR ¥ 1%
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B AR R R RIS A A R . R IG TR /N AT R
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s, HAR DNA T —20 CLRA7A5& M.

MAZBE SSR K4 1 DL 2% SCik b i i 15 XF
SSR 5141 AR B TR A PCR VAR &
DNA #iJig (10 ng/pl) 1 pL, PCR Mix 5 pL,
ddH, O 3 pL WA 9L HEEL M IE 1 514 (1 pmol /L)
AR 514 (1 pmol /1) 45 0.5 pL. 7F 94 °C FlAS 1
5 min, £ 94 CAEME: 20 .58 ‘CE M 20 5,72 “C 4L A
20 s ZAF N HETT 30 B I B JSAE 72 CCHEAH 5 min,
4 CHRAFE. RMTE PCRAYH#E1T. PCR =¥ 7F ABI
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Table 1 Geographic information of 19 populations of Tacamahaca
R B o SRR Bk /A Juh K& 3K/ m
QDNP H 1L 7Y K e B 5 36°27'22" 111°53'49" 1420
QQLY H v £ Bw 12 36°36'22" 111°55'11" 994
QWT Hh IR A 16 38°57'29" 113°39'29" 1637
QGD Hh I 5 3 36°59'58" 101°25'13" 2 266
QFs Hh i ] 9 37°50'03" 111°21'38" 1580
QXN H Iy 7 36°02"44" 111°02'35" 1328
QLX H P Il B 4 38°02'41" 111°14'00" 1388
QHS HW I PG A 1L 4 37°32'22" 109°19'49" 1208
QYY H IINFEES 6 39°58'05" 112°26'28" 1326
EBY ZHW% oA R 6 38°02'52" 102°41'19" 1478
XFS INLR WPy 4 37°53'56" 111°25'40" 1835
XGX INH- A P B 6 36°34'15" 112°04'30" 1495
XGD AR 7] ERGT 9 36°27'01" 101°36"12" 2 700
XY R IRV IS 4 47°04'52" 128°57'33" 244
DQY KE AR I T 2 41°45'05" 126°5048" 333
KY 27 HramAr 2 47°21'13" 87°51'46" 507
QGY HHY HEPTT 7 36°39'56" 101°46'18" 2 280
CY ek 7] [EEE = 3 29°36'50" 94°39'32" 2 400
QMY HEY 1P 2% B 3 38°09'01" 111°17'32" 1561
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1 112 DMREARFEAT 8% ZREPEVE O . 25 51 0 i st 1%
RS R R 2, FAEBEE N EEA 2
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0.890 (GCPM-961), MLl 2« & & (H,) o [ 4
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(HOJEH J 0. 012(U18679) ~0. 520 (GCPM-961) ,
WG R E(F OB R 0. 119 (U18679) ~0. 734
(GCPM-1274), & W i (N, 5 B S 0.145
(U21882)~1.847(U18679), RJHM 15 45| 4%
7 5 R S AR AF 45 I IR A A% S A (HWP)

BWIRGR 19 DRSS Z R4 R UL K 3.,
N EEH B (N O E B 1. 400 (QMY) ~ 3. 600
(QQLY) . % % i B B F (N O JEH 1. 400
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AR B UPGMA R0 (B D AT LA . 9
AT AR O 3 285 1 KO QLX. QHS,
QGD.QDNP #l QQLY 3t 5 4~ R, 45 2 0
7 QFS FI QXN 3 2 A~ 17 Fh . 55 3 KA
QWT.QYY I 2 A &M aE: QMY ZFH Ik — 1
WAL PR A 5 MR T —& . T aEE

FREFERE L ENMXESFEHN. Ft, 58
9 A R BRI AL S5 (B 3B) . B Y K =3 i,
AK KEERKAE, KW 9 M E A REESRL 0 L
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Table 2 Genetic diversity of 15 SSR primers
e auy  TEAN SEENE AASE  eE WWAAE WERAE BEALRE  EER
& T bp (N EEEND D (H,) (H.) (F) (N,
GCPM-961 ac 156~228 8 5.370 0. 890 0.726 0.520 0. 365 0.435
GCPM-1255 ag 140~188 10 3.624 0.762 0. 319 0. 456 0.419 0. 346
GCPM-1403 aga 168~216 8 2.515 0. 650 0. 564 0.392 0.392 0. 387
GCPM-162 ctt 171~231 11 4,653 0. 834 0.470 0.488 0. 344 0.476
GCPM-831 tet 156~195 10 4.539 0. 641 0.283 0. 381 0. 494 0. 256
GCPM-1162 at 150~190 8 3.928 0.748 0. 548 0.452 0. 404 0. 368
GCPM-1753 at 196~268 14 5.448 0. 801 0. 355 0.441 0.481 0.270
U18679 tge 401~413 2 1. 009 0.020 0.013 0.012 0.119 1. 847
GCPM-1153 ctt 234~285 8 2.826 0.635 0. 537 0.378 0.393 0. 387
U74541 ac 217~221 13 2.912 0. 549 0. 322 0. 285 0.572 0.187
GCPM-2571 tg 156~214 5 3.016 0.728 0.532 0. 456 0. 330 0.508
U21882 gat 305~329 5 2.074 0.277 0. 341 0.191 0.633 0. 145
GCPM-1166 get 165~243 7 2.420 0. 267 0.024 0. 155 0.722 0.096
GCPM-1274 ttat 232~276 4 3.415 0. 290 0.251 0.191 0.734 0.091
U64059 ag 295~315 5 3.843 0.631 0.595 0. 409 0.458 0.296
Mean 7.867 3.439 0.582 0.392 0. 347 0. 457 0. 406
xR3 EHREM 19/ THEEESEYE
Table 3 Genetic diversity analysis of 19 poplar populations 0 750; L%’ Q
v ©
of Tacamahaca O}* LUAVAVC;*#%
: — - . A3
R ARGN AR W BE & *
il BB R EiR 14 REE RAE
(N)  (ND D (H)  (H)
QDNP 2.400 1. 880 0.653 0.467 0.397 ZCY
QQLY 3. 600 2. 310 0. 848 0.483 0.452
QWT 3.067 2.268 0.798 0.521 0.454
QGD 2.533 1. 983 0. 657 0. 486 0. 390
QFS 1. 800 1.611 0.452 0.474 0. 300
QXN 2,133 1.694  0.547  0.495  0.352 é’li')»
QLX 1,800  1.595  0.395  0.217  0.242 QLX r
QHS 1.933 1.598 0.453 0.167 0. 267 Q\X% QQ?L
QYy 2.467  1.801  0.599  0.378  0.347 QQQ & % v
EBY 3. 067 2.553 0. 808 0. 300 0.433 Q% g %
o
XFS 2.333 1.971 0.632 0. 367 0. 375 o4 A
Rox 28000 2138 0.699 0311 0. 388 | EFEEEEMBEHIR 19 PHEEESH (UPGMA)
XGD 3.133 2. 260 0. 768 0. 363 0. 416 Fig. 1 Cluster analysis of 19 populations of Tacamahaca
XY 2.133 1.610 0.524 0. 300 0.321 based on genetic distance (UPGMA)
DQY 1. 867 1. 609 0. 485 0.467 0.317 R 2 s
2.3 BEHikGHMEMERESHLSN
KY 2.133 1. 836 0.609 0.467 0.383 1‘5‘51: \J’* 1:1 /\fl:l:],ﬁi i gﬁﬁ*% [@ﬂ]y@
QGY 1. 800 1. 585 0.429 0.189 0.258 X H ZJ K Z‘} 194 Eljlﬂ,f = E
=T T A T .
7CY 1,533 1.533  0.416  0.600  0.300 P P HEAT Mantel K5 45 R R A P Z 6] R
QMY 1,400 1.400  0.277  0.400  0.200 EIAHCAE AR 9 DN F AR R I R RS
Mean 2.312 1.854  0.582  0.392  0.347 b T HE B AR B R PG B MG (- =0, 758, P =
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0. 010, & 4A) , R W] F5 4% B B 35t 1% 43 1k 52 3 W] & 1)
Hb 3B B R, AHE T AS IR A 19 AN FRE 43 A
DX U 8 R AR KR S T 5 AR AR A IR R B
Xof 3 A I A A R S DR B R P 2R 4T Mantel
Kol , 25 BRI Z R BRI B 9 N5
TR 35 A% B 2 R P 5 A R P R I 2 0 Y A
FelE (r=0.330,P=0. 04, & 4B) , 7 W f1 I B 1 &
K R P 1 T A% TR A0 1R 22 S ) T st A%
I B .

Principal coordinates(PCoA)
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Fig. 2 Principal coordinate analysis of 19 populations
in Tacamahaca
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SRR A L R B F L =0. 39, 1% 1k
KA F A R AR . K5 4 A XA O
B, PR AR AL IR AR XM AR 22— =35 S B A
L, B b /AINBL IR 2 20 A AL i 3 T P TR A
S RBEGE L TR B ) UPGMA R4
B /R KE G RIE A R —, bl —# MR %%
R IR BRAE T L R KT S T R %G
R Al AW A0 A X B A Rl R B & AR T S
HWWE ., RFRER A5/ R —
AR VLI 3 Z ) R4 0 R B0 T B IR
WA T2, AT SN X RS
NI A TR A Mo Al o i X & 0] BE T8 T A R
T » WO R AT 4 55 /N v 4 1 KSR 2, JEAIE |
6B A T 2 Z A X — S5 R S AR I 28
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"2 565 B Ll
o9 o m X % X ATEONG
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E 3

SR P B IEEE M (STRUCTRE)

Fig. 3 Genetic structure of Tacamahaca population(STRUCTRE)
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Fig.4 Correlation analysis of distance matrix among 9 P. cathayana populations(Mantel test)
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