fbﬁ%? Guihaia Oct. 2023, 43(10) . 18381848 http://www.guihaia—journal.com

DOI:; 10.11931/ guihaia.gxzw202209007 Offere 40

XS, e, EAEK, 45, 2023 M = R S HOT AR SE AU/ IIE [J]. 7 P9HEY, 43(10) : 1838-1848.
DENG HK, LUO L, WANG RQ, et al., 2023. Genome size determination of Scirpus mariqueter and its related species [J]. &
Guihaia, 43(10) ; 1838-1848. [=]

BoRERERHIIZWMERAX/MINE
WA, E K EEN, HHN', kX

( 1. EERFAYZHESASTRAFTHESLRE, 1 200438; 2. ZH R
R T O R A S R G R AR AN gE v, BV 200438 )

W OE. R R/NE YR 0 T ERRE S5 DNA C {ER A I, REA% FH TPk o) 7 3 PR 4 5 4k O
AR RF G Y F R E TR, =R ( Scirpus mariqueter) RO A EEASE
SCBIAREPED RN BN R e R AT REEL (S, planiculmis) FIREFRE (S, triqueter) 44 38 Fh | PRI Y o A /N T M DL VE B
WA, AR A TR HZ R I 43 R 24 AFAE BE A ISR S S 4 Survey 43 AT A6 ¥
SHAEREFREA CI1 AR 2 ERAE DN R IR 2400 120 x, LSRG (Vigna radiata) 5450, R 2040
AR R TV e R e R L [ BT P e R R LA RO = B R PR BE LAY 2 58 R 3R 13 A REAR
() DNA C {E RIS PE, 250, (1) ZEH 4 Survey 0T IS CI1 MFE ALK/ R 244,12 Mbp, 28 A %
H 0.68% , I FH LA 42.38% ,GC il 37.25% . (2) i 2 40 A 75 5k [ A [) X 3 14 ¥ — s e
B REA A FE A PEAR R, 1C (B AE 234.87 ~ 242.5 Mbp 6], Hir CJ1 3 R4 K/N 5 R4 Survey 461
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Abstract: Genome size is an important feature of a species’ genome and is usually measured by the DNA C-value,
which can be used for quickly testing genome ploidy and provide an important basis for taxonomy and evolutionary
biology. Scirpus mariqueter is a species with important ecological effects in the Yangtze River estuary and Hangzhou Bay,
China. It is considered as a hybrid of S. planiculmis and S. triqueter , and it is difficult to accurately determine ploidy due
to its small chromosomes. However, in recent years, some researchers, based on molecular markers, have raised doubts
about the classification and nomenclature of S. mariqueter. Therefore, more experimental evidence on the taxonomic
attributes, genomic characteristics and possible ploidy variation of S. mariqueter and its related species is needed. In this
study, the genomic characteristics of S. mariqueter sample CJ1 were determined by genome survey analysis with a
sequencing depth of approximately 120 X. The DNA C-value and relative ploidy of 13 samples of S. mariqueter and its
sympatric, related species (S. trigueter and S. planiculmis) were estimated by flow cytometry with Vigna radiata as a
reference. The results were as follows: (1) Genome Survey analysis showed that the genome size of CJ1 was 244.12
Mbp, with a 0.68% heterozygosity rate, 42.38% sequence repeat, and 37.25% GC content. (2) The flow cytometry
results showed that the ploidy of S. marigueter samples from different regions was the same, with 1C values ranging from
234.87 Mbp to 242.5 Mbp, and the genome size of CJ1 was highly consistent with the genome Survey results. (3) The 1C
value of S. planiculmis was between 251.77 Mbp and 264.13 Mbp, and the 1C value of S. triqueter was 537.33
Mbp. Because the genome size of hybrids is usually between or larger than those of their parents, it is unlikely that
S. mariqueter is a hybrid of the two species based on the abovementioned genome size. This study provides genomic
characteristics of S. mariqueter and its related species and lays a foundation for its whole-genome sequencing. At the same

time, it also rejects the hypothesis that S. mariqueter originated from hybridization between S. planiculmis and S.

RIS ST 45+ I = o K HL T 2 o 3 DR 2H /N R 1839

triqueter.

Key words: flow cytometry, genome size, genome Survey analysis, Scirpus mariqueter, Scirpus

W = B BE ¥ ( Scirpus mariqueter ) J& 75 K B}
( Cyperaceae) JBE 51 J& ( Scirpus ) W) 22 55 4= e R Y
F A3 AE A VLRIV DA | b S 0 A
T TR ME , L R 14 A W 2 IR AR T 1 L K
AR R G R BB A S T RE (MG
fEFURIEIC, 1992) , A4 2 HE B ( Yang, 1998) ,
HBRZEMM T ST S KRR TN EY
KU (Ma et al., 2003 ) , A JE A B A #8458
H P A B A (2% A, 2002 5 5K A AE
2017) , R =R AR SR CEE HH 2
o ZHIRAFAE 4 1L, Tang Al Wang ( 1961) 7£ 44
Hodi 24 WA R B T B J2 JBE AT 1 R 5 1) 4% 52 il
(S. planiculmis X S. triqueter) , 77 7K 3% (1992) X i}
=R R SR E SR A AT e R K H O3 B, K
BUEEH 2n=40, 1 =B HEH 2n= 64, i FTHE #% 2n =
50, (EATS TG ¥ B 0 T — 0 R R R A O A S U
Tatanov (2007 ) #L¥F = 1 BE % oy — > J& [a] 22 F ( x
Bolboschoenoplectus mariqueter ) , 1% (2010) H
AFLP 73 FHRic S B I = 1 7 1 K e 22 i) S gt
R HE B 29 2 1 =48 B R e AT BE R0 4 A% W] I
ITS J7 3, 5. 735 T = B e — S S 9 43 26 7

Y P S PR OB R ) S R AR Rb P AL R A AE
Z R (Nishikawa et al., 1984) , Fo 176 55 4 W
SR [) okt ] S92 56 v Al % BT = e R YT T R R
FBTIN VL T S8 4 RBUHAF R K 22 57 (207
B 2015) , FEXTZ P AR IR AT 4 56 P Ty 0F 5 =2 61
XFZ P o3 2 M 3 IR ZE R AR B nT R Y A% AR
S B 2R

FHEZH KN ((genome size ) g 4 AF 5% ) 18] 43
FPE AL R AL B E B (Dolezel et al., 2007) , i
W40 M DNA C {8 ( DNA C-value) &, i T
DNA C {H X — & £7 76 2 Bl 8 X ( Greilhuber et
al., 2005) , 8 T #EG A X, ARWHF5EH)“ DNA C
{5 (&K C 1) & ] Bennett F1 Smith ( 1976) H45E
SORFREC T AR I DNA 5 (10) , ZTRE
A2 T A PR 40 I F 40 R R% DNA &5 (20) 19—2F, 1IX
WIEAEY) DNA C {EZUE P2 Bk F AR E ( Leitch et
al., 2019) , FEP L R /ANAALAT DL T 4 W 45 P
(FRIEFESE 2020) , 2 0 5 2 28 19 B B 45 5 (JH
FH,2009) , 50 HL R AT 4 3L P 4 g ) )
() SERE ((HHE 5 45 ,2014) Wit =C 4 i A 2 B A gk
Tz W I L PR RN T ik 2 — il il
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ST AR gt R 7 5 1140 A X € 5 BBE 55 45 00 it
%Zﬂj{/]\,’lﬁéﬁﬁﬁﬁﬁ{ﬁ( Dolezel & Bartos, 2005
Hare & Johnston, 2012; Jingade et al., 2021) ,iX—
Ty A BRI T G 0 2 BRI A R BE A T Y
i AR T+ A RA B R [, 2L R 4 Survey 23 M7 3%
¥ Ay 0 S K PR 2H R /N 9 AT B (Chen et al.
2015 ; ETEFF5F,2019; Mgwatyu et al., 2020) ,iX—
T AN A GE W6 BRAE (U 9% FHAR SR LE
AR mARZ . B, B 38 P2 45 5 R Il
7E HE A RN R B 7

Y DNA C EXE B B RTELE 12 273 )
Fii) C {H ( Leitch et al., 2019) . C {E 19 FH SLAL
H pg, B AT L It 1 pg=978 Mbp i 17 B #2
o Hrhyb RORL R A KNS AR K, 16 A7
196 ~9 657.9 Mbp Z [A] ( Nishikawa et al., 1984;
Kaur et al., 2012) , MES R FREF TEER
(Carex) BY¥IFR . FERE R R |, ad 2 A o8 R &
T K Z (S. tabernaemontani ) . Bk 4 FE FE ( S.
sylvaticus ) A4 K 2 (S. lacustris ) W) & K 2H K/
( Mowforth, 1986; Leitch et al., 2019) , 24 T B 4f
by CRAFR R DR U AR 2000 5 X g = A
SR B 53 A1 9 305 2% b G BE B (S, triqueter ) F
FFRE B (S. planiculmis) W) 3& R 24 KNI 5T

ABIFGE LA VL 0 FUAC M V5 b DX T — 4
Ko T 25 Fh A B 98 6 42l ik 3 R 4] Survey 3 T
D T = b B 7T Y i PR 2 RR AR MR B, IR DL
( Vigna radiata) bR E S, 8 33 000 40 B0 %2 i
SR e R HAT S BRI eSS A RHAL 13 S REAHY
LRI KN, IR LA 0] @, (1) #5898 56 K 4
Survey 3875 Uit 2 240 i A I 75 B i ) b R TR 20
R/NTHERPE 5 (2) %7 i =1 B R 2 75 U T I
FFRE BERIRE S 28 52 5 (3) PR iE = b B 5 b 9 W fiE
) AP 72 A AR s PR R/ IN AR b, LA B i PR R /)
AL S, ARWTSE B TED" 70 0 B Jm A ) B R 21
ol {5 B A4 i = R RO IR, O R
)RR AN T TR EESZF L

1 #HHEF*

1.1 E¥#

STEYARE UL 1, AL HE B bR A i =g B L[]
B3 ) 3T % R i A RS R B DA R i — b
MU AT RE R A2 58 A RE, IR A RN R T 2 4R

AR s A Y, H AR A MR S N e R A Y g
Ho TEARK =TT AR AR H AR B T 32 283 2ok KU
ek, TRl — AR ZE S FEAE BRI BRI R &, |4 K
WA FLRE SR . TERKCOR, Tl 32 7 U2, 1A M
EERORG AL, T AR A AR AR N IO ik 2, T
FNIBR ZETE R AR A5 K 2F 0 8 v R 5 B 3 1k (Sun et
al., 2001) .

ARSI R = R RO 6 M EEARCH SR BRI
HBIXAY CJ1,CJ2,CI3 FiIR A BTN #b X 19 HZT
HZ2 HZ3 i 55 1% 1) B 1 B A 23 A5 7 F A 3 2 Y
A BERA ) FE HARAF ST T AR, X SR A 7R 8L
Ry ZE ST RAD P g , b, CJ1 i CJ3
K AR R B b, AR /D 52 21 1 52 e B o B R
B AR 2 0%0 ~ 0.5%0; CI2 Al HZ3 3R [ 5 ¥
W BB REEHIRE L) 5%, HZ1 F1 HZ2 K A &
ERWENR 2N S AR K, B AR B KRR B A
20 10%0, i FFEEH /Y 3 DAEACK A WL,
A BEAKARER BE 4RI IROK T = R ( @) Rl AT
BERL( &) Je M BER IR T 1 Mg 55 N B 2% A2 52 4
(Yang et al., 2013) , BERCH 1 DEEACK A VLIRS
R(E1), EiRMRE RS B R ILER X
YIUR A, A [A] IR 7K IR 5T X A A it Bk 25
B T 2R AT O B B, TR A K B2 20 em 5,
HURE AT 5 B2 555
1.2 B=HEEEEA Survey 7517
1.2.1 DNA # B Aetbml  $REUE = R4 CJ1
AIHEERIZH DNA 540 AT UL 53500 B2 146 I DNA ik
JE 1% 35 B MR JEe P VKA 36 DNA et il =
PMeREREREAR CJ1 A SERI 41 DNA 3% 2 b 50 i R B0
B A R A Rl TR 4 Survey 53HT
1.2.2 #EMFFe i #r20% B KIS 1) DNA £
i BEALAT WY, 2K B & A B i e 52 3k (4l
fb, . PCR ¥ 3% ( Rozen & Skaletsky, 2000 ) f4 % 3¢
JiE X S HE AT BT E R I, R I A AR S,
Ilumina Hiseq'"2000 547 Paired ends( PE) XU
S, R0 A5 2 4 Rl R AT L uE L PE AL GC 4y
i JBUEEH Q20,Q30 A5 X ad u 5 AY i i i A
#H47 K-mer 43 #1, UL K-mer U8 J& 0 5 4 5 , K-mer
BRI R 0, K-mer FP 250058 by 9\ Ak bR 24 1) A 256 53
A X (GER AR/ = K-mer &40/ K-mer
WIEEBRIE ) 159 3 =0 B RREAS CJ1 BRI 240 R
AN GG DU & 50 LA 4

18 1 Soapdenovo FX A4 (Li et al., 2010) X 3 [A
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x1 KEHMBREFRIER
Table 1  Information on materials used in this study
Yyl HA RAER A SRAE I 1]
Species Sample Sampling location Habitat Sampling time
g =R CJ1 JAZR LT REE B b 2016
Scirpus mariqueter Qidong, Jiangsu Low salinity raclaimed land
c2 S, b AR AELR 2013
Chongming, Shanghai Medium salinity mudflat
I3 v, L 1% PRl 2 2014
Hengsha, Shanghai Low salinity raclaimed land
HZ1 B L e BRIV 2016
Zhapu, Zhejiang High salinity mudflat
HZ2 BB, WL 1 SR U 2015
Cixi, Zhejiang High salinity mudflat
HZ3 TR, WAL QRERUR 2105
Ningbo, Zhejiang Medium salinity mudflat
i T I SP1 BOM , BT IL i 4t 2007
S. planiculmis Hangzhou, Zhejiang Wetland
SP2 B, BT b 2008
Hangzhou, Zhejiang Wetland
SP3 B, WL b 2009
Hangzhou, Zhejiang Wetland
=R ( Q) AT R (16) MP1 HHER, Ll ok 2009
S. mariqueter( @ ) XS. planiculmis ( &) Fudan University, Shanghai Freshwater
MP2 BHR¥%, B RIK 2009
Fudan University, Shanghai Feshwater
MP3 HHRF, Ll eI 2009
Fudan University, Shanghai Freshwater
e ST1 JAAR, TLI5 jir3 2016
S. triqueter Qidong, Jiangsu Wetland

B AT 0L DF . K5 DNA A BBl ML AR B Al

A7 o Galbraith Z4f# A1 WPB 2L % 1) 150 2 IR

N

EivaN:ol21 , I %1 (8] B B 56 2244 4 de Bruijin
&, %t de Bruijin FIFEAT AR fAT , #8507 81 52 IX 6l i S 3R
% Contig J¥ 41|, Contig J7 51 #4) & i Scaffold J¥ 41
JEXF I Gap XS AT AN, XF2H %€ 19 Contig 2% il
GC FEWER (Li et al., 2010)

1.3 ARARMENEEEEYERAKN

1.3.1 B Fo ZL AR R 2T 2ff 22 16 R0 2R G 1 53 1) W) K
F 22 5i MOl R A B AR P4 R R C6339 LR 4E R
fiti M6346 e B, Bt B 100 mL 2% 4 i i 771 . Fr
B2 o SFHE R A 2 o SRR, In2liK e 25 = 100
mL, 4 CH-FE, PEHL Galbraith A1 WPB i Fh 24 i
FHF 40 M A 2 il 2%, 24 I S 7 0 B R
AR A PR ) I EC B 4P Y 100 mL AU, 4 C

TEHE S (2015) X 22 Fh 24 f W 1) 45

1.3.2 WARFes4: RIS GAE R NR, 51 1C
fEH 1C= 0.53 pg(518.34 Mbp) ( Bennett & Smith,
1991) 07 3 L 45 W) FhoRE A A AR XA PR DA
[P Fh i — N EEA (CJ1 8% SP1 5k MP1) 7E R s
EE AR

1.3.3 o e &0k H) & 40 A% B AY | #% =
Dolezel 45 (2003 ) 1 52 56 J7 2 91 4T T 348 43 ek
WOB & A e PR IR VIR 1 em 2246 1Y
/NBE, B 1.5 mL FUAGHECE AOTR A 550 B0 Tl v W
F 2 mL EP 4 s 26 48 F o9 bR 0 B 43 500 m A
0.15 g fF M RE AR A1 0.15 g AR, 1 AR
WERINA 0.3 g FRNAE BRI R S oMm it -, #5477



1842 |1 I G/

43 %

37 CKU 30 min; F5 R EEEFR ML F, A 0.5 mL
Galbraith f# B LA & 0.5 mL WPB fi# B3 , {71 7
FPGE IR B T = AL 15 ming 38 513 2 T B
g, ¥E17 500 ¢+ min MR B 5 min, BU RIS,
FFHEAT 2 000 v+ min™ &3 &0 S min, 7 £ LI
W, A 0.5 mL WPB fiff 25 06 40 i 2% 47 1
i FH &% RNase A A9 REAL Y BE (P1) YL 3 %T 40 At 4% i2F
FPREEYe A 15 min, BAEM I E 3 KAEY#E
HE,
1.3.4 R X am e AU ) Fe o A1 (8 3t =X 40 HAY
G000 e € ) AN B A I R R L AL AT
RIS 8 | I3 Cell Quest B4y FL-2 58618
ARG A F AL 5 8 5 g, e o 3 (i 75
FRIAE A Y GO/ G WEXIEAE 50 ~ 100 Z [H], 4%
JE RFFS RS WA B /D 10 000 A2, B~ FE
i T 3 EARER

ffi FH ModFit x4 x4 W 4 19 Bl 2847 20 #r, A=
B Do A B B AR A SRR AR 9 1
LR K/ 1C{H (pg 8L Mbp) = & % B 5 19 FE A
HR/N1CMH x HFRFES GO/GL 1R NIEH/ S
MBAES GO/G1 WEZEGHE 1115 1C {H ( Dolezel et
al., 2007) , LLEAHRI RIS AEA GO/G1 W2 6
1B LGB LB 72 W b N R B AR TE 2 A E

fifi 11 SPSS A4 X B4l 2 47 48 1 43 A, it FH 2R
PRI 26 7 22 43 A LU B A T Al ) FE TR 4 K V)N , Fisher
LSD Z L #k (P<0.05,n=3) % & J@ fi 4 ik
PR 2 /N R AT 40 0 ) R 4G L

2 HEREAH

2.1 B=REEHAX CJ1 ERE A Survey 717
2.1.1 AR AHFER T AL AT E =K
BOREAS C1 A Jk DR 4 G B8 1 AT 2o g Ak 3 JF
PG T mREEE AL 31,17 G, TR K-mer=
17 BEAT 50 M, 0343 A3 B DL &L 1, 78 K A8 AR K-mer
T 102 A — 4406, B K-mer 22 RE h 102
(1), K-mer B%0#)23.66 G, /AR HHEE
W= ERE AR CJ1 N4 K/ (1C) N 249.07
Mbp, B 1EJ5G } 244.12 Mbp , 24 5% K 0.68% , &
JPHIHB R 42.38%

212 AR AT BELEFE K Kmer= 41 Xf
M =R BERIREAS CIL 0 7 B3040 2R A 7 55 R 2 40 25
ZH2E KR TF 100 bp 19 Scaffold S H: N Contig

B

Number frequence

LESTES

Species frequence

<
oo

|- 3e6

— o} w2
[
ol

- 1e6

LESTES

Species frequence

ORI
Number frequence

(=]
(=]

0 50 100 150 200
B Depth (x)

HE LY AEAR XS B K-mer i AT A, 522 YA A2 A7 X B K-mer
Ordinate of the dotted line corresponds to K-mer species
frequency, and ordinate of the solid line corresponds to K-mer

number frequency.
B1 B=HEEFER CJA 17-mer 57RHZ
Fig. 1

Scirpus mariqueter sample CJ1

17-mer distribution curve of

PTG, 5 AL 2,13 2] Contig N50 24 9 096
bp, B K Jy 188 364 877 bp, ¥ Contig ZH %
Scaffold N50 24 17 287 bp, &4 Jy 189 819 219 bp
(%2),

G4 Contig 43 1 GC &[5 B, 45 %
LI 2, i =k B RREAR CJ1 Y Contig 43 #ii £ 79
A mgE (B 2:A, C), KA GC FHEN
37.25% ,GC & MR EE B R GC KA TES 5
M4 (K 2:B,D,E) , Contig Fl NCBI #% 82 JF L X 4%
i Z R4 A, i AR A P el R R e B
A 32 BN HMNETS Yo i YL R RE AR, v LA Z 0
2.2 AN EREEREEY DNA C &

PAZR A AT I s At 2 6 A A (3 13 A
FEZAS ) B PR 2 K/ O =X 40 i 40 T L ) 3, e B
HAFEA K DNA C LR 3,8 T 55 H 4 Survey
S3ATT R IN PR 20 /N B A XAt R Bl 1C
i — 453 Mbp A, HHFR 3 ATA, AR UE S Y
DNA W38 5 280 (CV) E RFBITHE 5% VAT,
DEE 6% A4, FFINEE Y DNA -3 CV i 7E
531% ~6.97% Z [0, £ X @MY 1C H 1E
234.87~537.33 Mbp Z [0 = BE X 1C {H1E
234.87 ~ 242.50 Mbp Z [a], i Ff B & 1C {8 7¢
251.77~264.13 Mbp Z [H], T =1 B H0 F1 Jd F1 8 7
(2 2 W BE 1C {E1E 254.08 ~263.44 Mbp, H,
RIS BE B REZAR ST1[ 1C = (537.33 + 22.75)
Mbp ], 5 /N 1Y 2 i = B B B R HZ1 [ 1C =
(234.87 + 4.53) Mbp] (K1 3,%3),
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*2 BERBEEEERCN WERAHAELERSIT
Table 2 Statistics of the genome assembly results of Scirpus mariqueter sample CJ1
TiH Bk RS K N50 N90O
Title Total length (bp) Total number Max length (bp) (bp) (bp)
Contig 188 364 877 118 282 90 703 9 096 708
Scaffold 189 819 219 96 940 143 163 17 287 890
A 6e6 B 6000
_ 0] 5 4000
& 4e67 g@ g
=]
3 £, 3¢61 Z. 2 000~
E 2e6 0
le6-] D 400 E
O -
0 20 40 60 80 100
Contig % & Contig coverage depth (%) X 300
=
o
C 2100~ % <
1800- # 2 200
1500 =8
= =)
51200~ z
E 8001 100}
600
300 o
0] 07
T T T T T Ul L L
0 20 40 60 80 100 0 20 40 60 80 100 03 0006 0009 000

Contig 7 35 & Contig coverage depth (x) GC# 4 GC content (%) %5 Number

A. Contig TR LA AT ; B. GC &R, AR AR 5 D 3 B AL AR xR ; C. Contig 4 F2 VR E FBCR /MR 1A ; D. {4k
PR GC i, GUABAR PR B, TR LB R X35 E. Contig B IR /MR, HAL AR AR 5 D Jp B AR AR X R
A. Contig coverage depth and length distribution; B. GC content distribution, its abscissa corresponds to the abscissa of Fig. D; C. Contig

coverage depth and number distribution; D. Abscissa is the GC content, the ordinate is the sequencing depth, and the dark colour represents

the area with high dot density; E. Contig coverage depth distribution, its ordinate corresponds to the ordinate of Fig. D.

& 2

BZHEEHA CJ1H Contig %K GC EE5MFREXEKSHT

Fig. 2 Contig distribution and correlation analysis between GC content and sequencing depth of Scirpus mariqueter sample CJ1

N ) E R NS R A 1C B {E /N B R
HED i =g E B < 24 28 4 B} ~ i FF B HE < BE R
Ze R RE 1€ BIME (257.25 Mbp) 4b T4 75 i #1
H0(259.08 Mbp) FlITE A = 4% #E 55 (238.28 Mbp)
Z ] X R R R PN AN ) 4 o ) 2 PRI 4 /N 25 S i
T AT, 45 A 25 (P<0.05,n=3),
X PN i DN A5 5 S 0E A 0 ol 1) R O LR VR
JBE L 55 i FF BE B 2SS RE DA R R 2 R A
ZE5E AT RS R R R 2 (R 25 S5 B T S A2 sS A
BZHERARE (L3,

W25 3 B oR [W — P R A A Z 6] 1C {8

I, AN (R 3) , F—YFh 4
FEAFNE P FPEEA 1(CJ1 5E SP1 5 MP1) /Y 1C {&
FERAE 0.91 ~ 1.16 Z [], Bl [5]— 9 Fb (1) 45 B A< 30
A AR [R5

Wit G 4k

3.0 B=RBEERHEEMERARLENE
AT UG 3 R Survey 43 AT X =R

FERIL PR 2 R AE SR AT T VEAN, A A A0 R Y

JHE L Je AEL ) B R A RN IE 2% | [R]IF Survey 43

3
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®3 MANGENENEBE=RBEERELEZMEY DNA CERHE CVE
Table 3 DNA C-value and CV value of Scirpus mariqueter and its

related species detected by the internal standard method

. DNA C 1l Fedh CVH WAR CV 1H
?‘,ﬂ]i i Sﬁmzﬁ 1C Sample CV Internal standard CV
pecies ample (xs, Mbp) * (xxs, %) (xxs, %)
G = AL ch 240.49+1.87¢ 4.09+0.53 5.29+1.29
S. mariqueter

cJ2 238.31+4.21¢ 6.00+0.81 4.84+0.96

cJ3 242.50+3.01¢ 5.75+0.55 4.66+0.92

HZ1 234.87+4.53¢ 6.38+0.30 6.30+0.82

HZ2 235.07+1.69¢ 6.60+0.18 6.0020.28

HZ3 238.44+5.93¢ 6.38+0.16 4.96+0.76
i F R SP1 251.77+2.28b 5.31+0.66 3.82+0.06
S. planiculmis

SP2 264.13+0.63b 5.64+0.39 4.97+1.01

SP3 261.36+16.00b 6.97+0.82 3.33£1.17
=M ( Q) xR (6) MP1 254.08+11.38b 6.65+0.37 4.63+0.05
S. mariqueter( @ ) X S. planiculmis ( &)

MP2 263.44£5.57h 5.80+0.37 4.69+0.64

MP3 254.23+14.02b 5.65+0.61 4.27+0.71
RERE S, triqueter ST1 537.33+£22.75a 6.53+1.07 4.66+1.38

TE: o+ Fh(a, b, o) NFEMEHEIIR LSD K730 T AFFE B F 2 5 (P<0.05) .

Note: #* The numerical values with different letters (a, b, ¢) indicate significant differences (P<0.05) according to LSD test.
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PR FE A Survey 43 BT 3R 15 10 = A B FLAEAR CI1
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B — M 2 FE AL, 1 8 X 21 246 1 B — o 52 )
(BETEARS,2019) 3 H GC &5 i Ak 35 6 v] DL FEAIG
W DRI 2 (Aird et al., 2011) . 8L E
Febr, JE el DIk 42 N4 Mt kb 47 36 R 4
AL (EIEHRE,2019) , AR B W
SHMLACIN A 1 i =4 E T A RE R T Y R 1A
) CAE, T =1 B R Rh P JE IR A KN /N
il 2, (B A8 S 2 IR (RE A T AE = R A
1% ) , Horim 2 48 MR DU E /9 CI1 ) C {5 AT id
FIHI Survey $2 AW 72 (14 3 P4 K /ME -+ 43 #2340
FE AR IG5 (1) C E5 A HER A AT 58

AMFFE R B SR FH T N 75 RN A 125 ok AR TIE A
D a5 Ryl SE 4, BT & EEH TRIAE S C
(B, J 7 328 FH T T e ) ol o 45 A9 4 1 A %
fitE . NARIE K ZB0bRE S DNA IR CV {E/N T

5% AHALA WA FRUES CV (HTE 5% ~6.3% 2 18], [F]
BRI CVEAE 5.31% ~ 6.97% 2 [8], B HIN K
ANAHERZ CV i T 5% M 45 51, (At fEfE s’y
T2t FER AR/ NRRE S, ToTE S T 5% 1) CV
{E ( Dolezel et al., 2007), AT, FM5 5 454 i
DNA W[ CVAEIIE T 5% , UF LA AAL o U J5i
i LRI 5 S A CV AR & 1 R R X 45 SR
TS AN, A WFIEUESE , bR EARE 5 1 S P 2
20 CV {E ( Dolezel & Bartos, 2005 ; 7 Hi4%,2011) ,
FeATTHT I AR S DNA IR CV BB =T 5% 1Y)
SEILATRE R AR AE S R RE I SR A TR, HEEE
M, AR AMPRIEAE i DNA IE R CV (5 N R ik
% (AR 2 2 R 25 SR AR R, S B v
FERA , 3K AT RS2 DR Ry A1 12k ) 8 440 e A2 Y P s
mn AVEREIN s 2 43 O R AT, A 3R] D) T 1 T AR
H 225, AU B bR o b AR I & 22 (B4 AE s
i) ) ot 2 T BB A % | P b i B T R R 4K
/INISE (Vindelov et al., 1983) , H itk Fe AL 6%
INBRIER) C (B 4%
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In Fig. A to L, Vigna radiata is the internal standard; while in Fig. M, CJ1 is the internal standard. See Table 1 for material information.

B 3 AERENE R 4 e o A E

Fig. 3 Flow cytometry histograms determined by internal standard method

32 EAAARNMNEEE=REEHIERFEEMN FEHH K /NEAE A T A BEA Z [H] (Baack et al.,
BENHEIZM 2005 ; A A ,2009; 56, 2011) , [ SRR EE K 0]

Vg b8 TR R 0% R 30 A A TR 2 TR A R L TE I BSR4 2% 28 ol fBLSF- 3¢ B i1 e ok 2 A
F O3 AT S R A 32 R AT RE 2 R A R PR 25 R /IN ) 35 3k 0[] ( Baack et al., 2005 ; J& 7 ,
74 A8 P (Tang & Wang, 1961) . HrJE il 1) 4% 28 Ff 2009 ; Cicek et al., 2015) , 238 H K 41 /N H P A
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