MY BIR S5, 2020, 29(4) : 11-18, 44
Journal of Plant Resources and Environment

RN AR SN = Rl o AVl SR T Y AT Sl
SSR F8 2 15 ) 48t fe 3 4% ok 2R 40 i

BOx, k%, TRE, 48, RES, B RY

(VLA T ERL A BEAE I OETE T (R P LR bl ) Y1354 7 PIAZ JR AR AR B 3T 5 2677 TR P, V3R Mt 210014)

BE. sHCRICBAE BIKE AR, 52 [ Taxodium distichum var. imbricatum ( Nuttall) Croom ] | 58 P4 5F V& P2
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Abstract; SSR molecular marker detection was conducted for 96 samples including individuals of
Taxodium distichum var. imbricatum ( Nuttall) Croom, T. mucronatum Tenore and T. distichum (Linn.)
Rich., and T. ‘Zhongshanshan’ series cultivars by using fluorescence labeled capillary electrophoresis,
and their genetic diversity was analyzed and fingerprints were separately constructed ; on the basis, cluster
analysis was performed based on Nei’s genetic distance of test samples. The results show that 91 bands are
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amplified with 6 pairs of primers, in which, 68 bands are polymorphic bands; 9-31 bands are amplified
with each pair of primer, in which, 6-27 bands are polymorphic bands, and the average percentage of
polymorphic bands is 70.9% ; polymorphic information content index of each primer is 0.476-0.793, with
the average of 0.658; the averages of Nei’s gene diversity index, Shannon’s polymorphic information
index, observed heterozygosity and expected heterozygosity of test samples are 0.755, 1.599, 0.381 and
0.245, respectively. Fingerprints of 40 7. ‘ Zhongshanshan’ series cultivars can be constructed with
polymorphic bands amplified by using 4 pairs of SSR primers, and the number of fingerprint code is 33,
with the identification rate of 85.0%; fingerprints of 56 individuals including 15 T. distichum var.
imbricatum , 23 T. mucronatum and 18 T. distichum can be constructed with polymorphic bands amplified
by using 6 pairs of SSR primers, and the number of fingerprint code is 49, with the identification rate of
91.1%, indicating that fingerprints constructed with SSR molecular marker via fluorescence labeled
capillary electrophoresis can evidently increase identification rate. The cluster analysis result shows that
Nei’s genetic distances of T. distichum var. imbricatum with T. mucronatum and T. distichum are 0.420
and 0. 169, respectively, and those of 7. ‘Zhongshanshan’ series cultivars with T. distichum var.
imbricatum , T. mucronatum and T. distichum are 0.358, 0.114 and 0.137, respectively. At Nei’s genetic
distance of 0.405, 12 individuals of 7. distichum var. imbricatum cluster into class I , other 84 samples
cluster into class II ; class Il can be further divided into 5 groups, in which, ‘Zhongshanshan 1302,
individual L15 of T. distichum and ‘ Zhongshanshan 1305’ cluster into separate group, ‘Zhongshanshan
1304’ | ‘Zhongshanshan 112’ | ¢ Zhongshanshan 149’ | 9 individuals of T. distichum and 1 individual of
T. distichum var. imbricatum cluster into group Il ,, and all test individuals of T. mucronatum and other
samples cluster into group Il ;. The comprehensive analysis result shows that the genetic relationship of
test T. ‘Zhongshanshan’ series cultivars with T. distichum var. imbricatum is relatively distant, but that
with 7. mucronatum is relatively close; while the genetic relationship of T. distichum var. imbricatum with
T. distichum is relatively close, but that with T. mucronatum is relatively distant.

Key words: Taxodium Rich.; T. ‘ Zhongshanshan’ series cultivars; SSR molecular marker; fingerprint;
genetic relationship
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distichum ( Linn.) Rich.) W42 ( T. distichum var.
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( ¢ Zhongshanshan 1) ¢ 11142 27" ( * Zhongshanshan
277) A2 86 (¢ Zhongshanshan 867 ) | ¢ H Il A2
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(¢ Zhongshanshan 102 *) . “ o I £ 118"
(¢ Zhongshanshan 118 *) . “ o I & 1237
(¢ Zhongshanshan 123 *) . “ 1 [ £ 140"
(¢ Zhongshanshan 140 *) . “ o I & 146 °
( ¢ Zhongshanshan 146 ) Mocdo &£ 149
(¢ Zhongshanshan 149 *) i * # 11 £ 302°
( “ Zhongshanshan 302" ) 5 55 V4 &} V5 P A2 42 2 1145
‘HlFZ 1117 (¢ Zhongshanshan 1117) ¢ Hili42 112°
(¢ Zhongshanshan 112 *) . “ o I £ 113
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‘il #2 10137 (¢ Zhongshanshan 10137) ¢ H1 [l 42
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102 5% P25 HiAF
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L5 51 {4 ¥R, L7 L8 L9 \LP1 1 LP2 5| {4 B 5 h1LiAH
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AR,

T 2019 4F 4 A, o e 45 AR YA (L P L
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VKEAT SR %, F-80 CUkAA T IRAFE &
1.2 FiE
1.2.1 DNA #JC 200 mg W, FI#T AP Y
FEPZH DNA 050 & (b st R s AR YR A BR
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71 (78[5 Berthold Technology 2 F]) #ll DNA F9 ¥k &
M2, FHWZE K DNA BTtk B E 5~ 10
ng « wL™ BT -20 CUKEE TR SR



14 N7/ I A SRS TR N

5529 %
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TAQ443  FERRXTS [ IE 17 514 5/ 5l FAM 2GR
id, B R A ) TR BRA |l & 6519,

i EDC-810 PCR X (dt s AR WA H AL Rk A
FRAE) #6147 PCR §7 ¥ I i, ¥4 1A R A48 10x
buffer 1.50 wL.2.5 mmol « L' dNTPs 0.30 plL.25
mmol + L' MgCl, 1.50 pL.5 ng « L' DNA #£ &) 1.00
wL . Tag DNA B4 0.30 L PAK 10 pmol « L7 1E[A]
AR G145 0.15 pl, FAMZEKANE 2 15.00 pL,
PR )T K. 94 C HAEYE 3 min; 94 CASPE 15 s,
55 CiE K 15 5,72 C1EfH 30 s, 3 35 NMEH ;72 CIE
i3 min, YHEYET 4 CIRAF
1.2.3  EmaE b ukienl PP e R AR
B 1.0% I N W 5 10 F VKR DN, R S5 K 4 1 7= W 7 g
10 £%, 15 ROX 500 AR ( b s AE 4 TREA PR
FIRALIRAYWZ 95 CAYE 5 min Ji il 7K i
3 min, FH 3730XL 5 F P (32 E ABL 2 F)) #47
TN TR
1.3 HELERMSH

X SSR BECHRIL SR #EAT A b, Gt X 51
HI A Z AN e — s B A &aid h“1”,
ZAFIE 0" JERL 6 XA “0” 17 AR PR
Atk 96 MREAHY SSR 4> FhRic e 8UKlE

FHI PIC-CALC 2.0 3B & 510 2851k
SEGEIEE(PIC) ; T H£SI MY W 2%
7, KM PopGene32 B FiH A i1 96 NFEA Y Nei's
LN ZHEVPEFE B (H) | Shannon’s 2 & VE {5 B 48 %L
(I) WM A4 (Ho) FMIBIEEZ A 1 (He)

ZHESCER [ 13 1R © H Az R0 S b )
DA KCHIAZ | B8 G RT3 SPIARZ & P K2 BARR 18] ) Nei's it
1 —B BN Nei's it 15 1 555 IR LR 96 MFEAR Y
Nei’s AL FE B AR 5 A MEGA 5.0 %4, # NJ 3

KA
2 HERFapM

2.1 SSR A FHRiCH S M NI B L E
2.1.1 AWM T 6 X SSR 5lHH L&
WA PR A ] 1 55 ZRE S8 S5 A L3R
1, 1 A 0.6 X SSR 5| #y Lk il 5] 48 4~454v
R SPS4B 50 5 [ 15 8 A4S A Aor 6 I 5 LA I 3] 4%
W91 45, WX 51 Ry B 55 B0 9~ 31, P 3ME R
15.2, Hidr 514 TA0158 ¥4 iy 2% K £ (31) , 5
Y1 TA0231 i1 TA0438 34 1) Sy B A (9) . 6 X
I Z BRSO 6 ~27, 28 A BUE BN
68 ; FEXT S [ Wi 14 i 2 S M A B k113, £
BHEA H YR HE R 70.9% , 51 £ 51
= E A RAEECN 0.476~0.793 , F-HI{E H 0.658

H % 1 8] UL i 96 MREAREY Nei's JE R 24
PEFEECH 0.690~0.843 , F-34{H 7 0.755 ; Shannon’s £
BPEE BA8E0H 1.391 ~2.088, SFHI{E K 1.599 ; Wil
FREER 0.071~0.714 ,F341E K 0.381; W42 & 7
4 0.157~0.310,“FH4{E H 0.245,
2.1.2 & E#  ARHE SSR 4T Anid o T 4
40 A~z RY1ELFRAY SSR FRECEIE WLER 25 15
ANAZ 23 A~ 3 VG B SFAZ TN 18 AN E SPIAZ Bk 1Y)
SSR e Bl L3k 3,

R1 63 SSREMYWHEFHSTURMXNFALEREENEESHEESH

Table 1 Polymorphism of amplified bands of 6 pairs of SSR primers and genetic diversity parameter among test samples of Taxodium Rich.

GlE N

FEAR B A1 15 ZFEMESHL Genetic diversity parameter among samples

P Na PPB/% pPIC

rimer H 1 Ho He
TAO0158 13 27 87.1 0.793 0.843 2.088 0.196 0.157
TA0231 [ 6 66.7 0.666 0.690 1.221 0.446 0.310
TA0236 9 13 86.7 0.626 0.814 1.855 0.071 0.186
TA0438 6 6 66.7 0.476 0.697 1.391 0.393 0.303
TA0440 8 9 60.0 0.764 0.734 1.565 0.714 0.266
TA0443 6 7 58.3 0.625 0.754 1.477 0.464 0.246
TF-HI{E Average 8 11.3 70.9 0.658 0.755 1.599 0.381 0.245

D Na: ZE(7 L EL Number of alleles; Npp : Z2259E 454750 Number of polymorphic bands; PPB . Z 751 455 H 43 % Percentage of polymorphic bands;

PIC. Z27ME(E 5 a5 Polymorphic information content index; H: Nei’s LR Z PR B Nei's gene diversity index; /; Shannon’s ZEME B
$ Shannon’s polymorphic information index; Ho: WM %% 5 B Observed heterozygosity; He: 1744 & Expected heterozygosity.
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Table 2 Fingerprints of Taxodium ‘ Zhongshanshan’ series cultivars constructed based on amplified bands of SSR primer TA0158, TA0236,

TA0440 and TA0443

fhFf Cultivar

FELU G Fingerprint code

S Cultivar

FELU G Fingerprint code

1142 1 Zhongshanshan 1
#1142 27 Zhongshanshan 27
11142 86 Zhongshanshan 86
#1142 91 Zhongshanshan 91
*F11142 102 Zhongshanshan 102
FLFZ 111 Zhongshanshan 111
*F11142 112 Zhongshanshan 112
F11li4Z 113 Zhongshanshan 113
F11li4Z 118 Zhongshanshan 118
*F11142 120 Zhongshanshan 120
fr1li4Z 123 Zhongshanshan 123
"F1l142 125 Zhongshanshan 125
f11li4Z 127 Zhongshanshan 127
F11li4Z 140 Zhongshanshan 140
11142 146 Zhongshanshan 146
F11li4Z 149 Zhongshanshan 149
#1142 301 Zhongshanshan 301
F11l4Z 302 Zhongshanshan 302
#1142 401 Zhongshanshan 401
F11lI4Z 405 Zhongshanshan 405

001000100000010000100100000000001
001000100000010010100100000000001
001000100000010010100100000010001
001000000001011000100010000000101
001010000000010010100010000000101
001010000000011000100010000010001
000000000110000110000010000000110
010000000000011000010010000010001
011000000000010010100100000000101
000010100000010100100100000000001
001010000000011000100010000010001
000010100000011000001100000010001
000010100000011000001010000010001
001000100000010010010010000000001
001000100000010000100100000010001
001000000000000110100100000010001
010000000000010000010010000000001
001010000000010010100010000010001
001000100000010100010100000010001
010000000000011000001100000000001

111142 406 Zhongshanshan 406

H11li4Z 407 Zhongshanshan 407

1142 502 Zhongshanshan 502

#1142 503 Zhongshanshan 503

11142 601 Zhongshanshan 601

F11l14Z 703 Zhongshanshan 703

H11l14Z 1002 Zhongshanshan 1002
F11li4Z 1013 Zhongshanshan 1013
F 1142 1073 Zhongshanshan 1073
*F11142 1074 Zhongshanshan 1074
#1142 1075 Zhongshanshan 1075
"F1l142 1076 Zhongshanshan 1076
Fr1li4Z 1201 Zhongshanshan 1201
F11li4Z 1213 Zhongshanshan 1213
1142 1301 Zhongshanshan 1301
F11li4Z 1302 Zhongshanshan 1302
#1142 1303 Zhongshanshan 1303
F11lI4Z 1304 Zhongshanshan 1304
H11l14Z 1305 Zhongshanshan 1305
F11li4Z 1306 Zhongshanshan 1306

001000000000010100100010000010001
001000000000010100100100000010001
001000100000010100100010000010001
001000000000010100100100000010001
010000100000010100100010000010001
010000000000010100100010000010001
001000000000010100010010000000101
000000100000011000001010000010001
000000100000010100001010000000001
001000100000010100100100000010001
001000000000010100100010000010001
000000100000010100010010000010001
001000100000010100100100000010001
010000000000010100010100000000001
001000001000010000010010000000101
001000001000001000100010000010100
001000001000011000010010000000101
001000000000000110100100000010100
001000001000010100100010000010001
001000001000001100100010000010001

%3 ET SSR 3|4 TA0158, TA0231,TA0236, TA0438, TA0440 1 TA0443 ¥ IE & HHM BN  BETEPLINE T AKRNIEL B
Table 3 Fingerprints of individuals of Taxodium distichum var. imbricatum ( Nuttall) Croom, T. mucronatum Tenore and T. distichum ( Linn.)
Rich. constructed based on amplified bands of SSR primer TA0158, TA0231, TA0236,TA0438,TA0440 and TA0443

HSD TRETY D TRBU
No.D Individual ~ Fingerprint code No. D) Individual Fingerprint code

1 C1 000010100000001 1000000001 100001000000000001011000 29 XM4 0010001000000010100000010100110000000000001 110000

2 C2 0000000001001001000001000010001100000010001011000 30 XM5 0010001000000010100000010010010000000000001 110000

3 C3 0001000000001001000000100100000110100000100001000 31 XM6 0010001000000010100000010100110000000000001010000

4 C4 0000100000001001000000100010001010000010000011000 32 XM7 0000001000000010100000010010100000000000001 100000

5 C5 0000001000001001001000100010001100000010001011000 33 XM8 0010001000000010000000000011100000000000001010000

6 C6 0000010001000010100000100010100100000000100010100 34 M1 0000001000000000100000010100100000000100001100000

7 (o) 0010000000001011000000100010100000110000000001000 35 JM2 0010001000000010100000000011110000000000001010000

8 C8 0000100001000001100000100100101000010000000010000 36 M3 0010001000000010100000000011110000000000001010000

9 C9 0000101000000001100000100100101000000010000010000 37 JM4 0010010000000010100000100100100000000010000010000
10 7ZM6 0010010000000011000000000110101000000100000010100 38 M5 0010001000000010000000010100110000000000001 110000
11 ZM8 0000100000000001010000101000100100000010001011000 39 L1 0010000100000011000000010100100000000001000101000
12 ZM10 0100100000000001000110000000001000000000001000001 40 L2 0010000100000001000000100010100010000001000101000
13 ZM12 0000001000000001000110000000001100000000101000101 41 L4 0010001000000011000000010010100100000010001011000
14 CC 0001010000000101000100000000100100000010000000101 42 L5 0010000000000011000000100100001000000010000001000
15 CT 0000100000001001000010100000101000000001000000110 43 L7 0010000010000011000000100010100000000010000011000
16 YJM 00000010000000100000000001101010000001 10000100000 44 L8 0010000000000010100000000010100100000010000110000
17 DD 0010001000000010100000010010100000000000001 100000 45 L9 0100001000000010000000000101001000000001000001100
18 Al 0100000010000010100000000110100000000100001 100000 46 L11 0010000000010001100000100010110000000000001010100
19 A2 0100000010000000100000010010100000000100001100000 47 L13 0010100000000010100000100010110000000010000100100
20 A3 0100000100000000100000010010100000000100001 100000 48 L14 0000100010000010000000100010110000000000001001100
21 A4 0100000010000000100000010010100000000100001100000 49 L15 0010100000000001100000100010101000000010000100100
22 A5 0000000110000000100000010010100000000100001 100000 50 L16 0100010000000010000000000101101000000000100010100
23 B4 0100000010000000100000010010100000000100001100000 51 L17 0000000001100001000000000010110000001000000001100
24 B6 0010000000000000100000010100110000000000001 110000 52 LP1 0000001000000010100000001010101000000010000001000
25 B7 01000000010000001000101000001000000001 10000100000 53 LP2 1000001000000001000001000010101000000010000001000
26 XMl 0010001000000010100000010100010000000000001 100000 54 CL 0000001001000011000000000101000100000001000010100
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