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Abstract: In order to explore the genetic relationship among Lagerstroemia L., Heimia L. and Lythrum L.
of the family Lythraceae, the genome sizes of eight species and two cultivars of Lagstroemia L., of two species
of Heimia L. and of Lythrum salicaria L. were estimated by flow cytometry method with Brassica rapa Rupr.
and Cucumis sativus L. as inner calibration. The chromosome number and karyotype parameters of the two
Heimia L. species and of Lythrum salicaria L. were obtained using traditional chromosome tableting. The results
showed that the average genome size of Lagerstroemia L. species and cultivars ranged from 341.00 + 2.00 to
370.00 + 8.89 Mbp. The average genome size of Heimia myrtifolia Cham. et Schlechtend. and H. salicifolia
Link were 414.67 +5.77 Mbp and 420.00 = 7.00 Mbp respectively, and the karyotype formulas of the two
species were 2n=16=6sm+8m+2st and 2n=16=2sm+14m. The average genome size of Lythrum salicaria L. was
1294.00 + 30.32 Mbp, and the karyotype formula was 2n=54=31sm+15m+8st. In this study, the genome size of
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13 taxa in the Lythraceae, and the karyotypes of two Heimia L. species and of L. salicaria L. were reported for the

first time. The results of our research laid a foundation for research on genomics and genetics of the Lythraceae.

Key words: Lagerstroemia L.; Heimia L.; Lythrum L. ; genome size ; chromosome ; flow cytometry
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®1 HEBRBESW
Table 1 The karyotype data of chromosomes in Heimia myrtifolia Cham. et Schlechtend.

R IR o el fenet TRt e A KT
No. L KR &k Arm ratio (L/S) Chromosomes Type of relative length
Short arm Long arm Length symmetry

1 3.146 £ 0.003 4.904 + 0.004 8.050 + 0.004 1.56 m L

2 2.729 £ 0.005 4.904 + 0.004 7.587 £ 0.006 1.78 sm M2

3 2.406 £ 0.012 4.858 £0.012 7.217+0.014 2.00 sm M2

4 2.267 £ 0.006 4.811 £ 0.008 7.032 +0.007 2.10 sm M2

5 2.332£0.004 4.765 +0.007 6.403 +0.005 1.75 sm M2

6 2.591 £ 0.008 4.071 £ 0.006 6.384 +0.009 1.46 m M2

7 2.822+£0.010 3.794 £ 0.011 6.107 £0.012 1.16 m Ml

8 2.838 £ 0.009 3.146 £ 0.005 5.985+0.012 1.11 m Ml

9 2.082 +0.003 3.763 £ 0.005 5.846 £ 0.006 1.81 sm Ml

10 1.989 + 0.007 3.721 £ 0.008 5.710 £ 0.009 1.87 sm Ml

11 2.470+0.011 3.238 £ 0.009 5.709 £ 0.013 1.31 m Ml

12 2.570 £ 0.008 3.118 £ 0.008 5.688 +0.008 1.21 m M1
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®1(4)
AWK (%) Relative length et Ay
g BLL (K /) Chromose e AR K fE S
B s romosomes
No. L K =K Arm ratio (L/S) Type of relative length
Short arm Long arm Length symmetry
13 1.114 £ 0.002 4.516 +0.007 5.630 + 0.009 4.05 st M1
14 1.114 £ 0, 005 4.509 + 0.006 5.623 +0.010 4.05 st M1
15 2.313+0.011 3.294 +0.013 5.608 +0.020 1.42 m Ml
16 2.221+0.013 3.239+0.016 5.459 +0.024 1.46 m Ml
M g i Y G o AR H Sy 16 2%, AR R AR .
i 4.983%~7.430% , Y& (LA LUAE /N T 2, K e 3L
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Fig.3 Chromosomes ( left ) and karyotype ( right ) of Fig4 Idiogram of Heimia salicifolia Link
Heimia salicifolia Link
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Table 2 The karyotype data of chromosomes in Heimia salicifolia Link
A (%) Relative length e fA SR T
Fre B (K5 ) et ARAR R A FE Y
i R Ko L . Chromosomes )
No SH = ~ Arm ratio (L/S) Type of relative length
Short arm Long arm Length symmetry
1 3.033+0.012 4.396 +0.011 7.430 £ 0.020 1.449 m M2
2 3.015 +0.009 4.342+0.010 7.358 +£0.018 1.440 m M2
3 3.205 +0.006 4.198 £ 0.008 7.403 +0.014 1.310 m M2
4 3.151 £0.015 4.144 +0.013 7.294 +0.014 1.315 m M2
5 2.781 £0.016 3.611 +£0.013 6.392 +0.017 1.299 m M2
6 2.844 +0.020 3.602 +£0.019 6.446 +0.034 1.267 m M2
7 2.528 +0.009 3.873 £ 0.009 6.401 £0.017 1.532 m M2
8 2.410 +0.006 3.719 £ 0.008 6.130 +0.013 1.543 m M1
9 2.654+0.013 3.304+0.015 5.958 £0.026 1.245 m M1
10 2.609 +0.012 3313+0.018 5.922 +£0.019 1.270 m M1
11 2.185+0.019 3.710 £ 0.017 5.895 +0.025 1.698 m M1
12 2.158 £0.015 3.629 +£0.019 5.787 +£0.018 1.682 m M1
13 2.302 +0.009 3.431 +0.009 5.733 £0.016 1.490 m M1
14 2.275+0.012 3.412+0.017 5.687 +£0.027 1.500 m M1
15 1.896 £ 0.016 3.286 +0.018 5.182 +0.013 1.733 sm M1
16 1.833 £ 0.013 3.151+0.019 4.983 £0.021 1.719 sm M1
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R3I TEXEEEDT
Table 3 The karyotype data of chromosomes in Lythrum salicaria L.
FIXTHE (% ) Relative length Yo g Pk
S B (/) Chromoome et M A
— R ” romosomes
No. iR KA ESS Arm ratio (L/S) Type of relative length
Short arm Long arm Length symmetry
1 0.973 £0.011 2.406 +0.019 3.010 £ 0.024 2.102 sm L
2 0.993 +0.014 2.026 +0.016 3.010 £ 0.025 2.040 sm L
3 1.112 £ 0.007 1.633 +0.007 2.745 +0.009 1.468 m L
4 1.140 £ 0.010 1.601 +£0.015 2.741 £0.014 1.404 m L
5 0.914 + 0.021 1.748 £ 0.016 2.662 +0.028 1.913 sm L
6 0.755 +£0.016 1.470 £ 0.013 2.225+0.016 1.948 sm Ml
7 1.152 £ 0.026 1.311 £0.019 2.463 +0.035 1.138 m L
8 1.112 £ 0.012 1.331 £ 0.018 2.443 +0.023 1.197 m L
9 0.847 +0.022 1.483 +0.027 2.330 +0.028 1.750 sm M1
10 0.814 £ 0.015 1.474 £ 0.014 2.288 +0.019 1.810 sm Mil
11 0.556 £ 0.013 1.549 £ 0.019 2.105 +0.022 2.786 sm Mil
12 0.616 £0.019 1.549 = 0.023 2.165 +0.036 2.516 sm Ml
13 0.671 +0.028 1.537 £ 0.030 2.209 +0.033 2.290 sm Ml
14 0.664 +0.019 1.402 + 0.027 2.066 +0.031 2.113 sm M1
15 0.861 +0.024 1.192 + 0.028 2.053 +0.037 1.385 m M1
16 0.901 +0.018 1.112 £ 0.022 2.013 +0.033 1.235 m M1
17 0.755 £ 0.009 1.212 £ 0.010 1.966 +0.017 1.605 m Mil
18 0.664 +0.011 1.245 £ 0.029 1.909 + 0.030 1.874 sm Ml

19 0.728 + 0.022 1.311£0.021 2.039 £ 0.034 1.800 sm M1
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®3(%)
AHXTEE (% ) Relative length A YefafkAm A
Fei5 B (/8D Yeta (AARRTH A
No. fa ¥ KA EaS Arm ratio (L/S) Chromosomes Type of relative length
Short arm Long arm Length symmetry

20 0.768 £ 0.016 1.245+0.019 2.013+0.023 1.620 m M1
21 0.424 + 0.029 1.536 £ 0.025 1.960 = 0.035 3.626 st M1
22 0.411 £0.012 1.417 £0.015 1.827 +£0.019 3.452 st M2
23 0.636 +0.017 1.192 £ 0.017 1.827 £0.017 1.875 sm M2
24 0.627 +0.034 1.176 £ 0.028 1.803 +0.031 1.877 sm M2
25 0.715 £ 0.026 1.152 £ 0.028 1.867 + 0.034 1.611 m M1
26 0.755 +£0.015 1.102 £ 0.030 1.857 £ 0.029 1.460 m M1
27 0.305 +£0.023 1.496 +0.028 1.801 +£0.031 4.908 st M2
28 0.291 +£0.022 1.427 £ 0.029 1.719 £ 0.042 4.900 st M2
29 0.477 £ 0.033 1.271 £ 0.027 1.749 + 0.054 2.663 sm M2
30 0.514 +0.028 1.234 + 0.036 1.748 + 0.047 2.402 sm M2
31 0.311+£0.018 1.423 £0.016 1.735 £ 0.023 4.573 st M2
32 0.299 +0.015 1.417 £0.019 1.716 = 0.026 4.734 st M2
33 0.583 +0.029 1.113 £0.025 1.695 + 0.043 1.910 sm M2
34 0.583 +0.016 1.112 £ 0.026 1.695 + 0.041 1.909 sm M2
35 0.453 +0.017 1.193 £ 0.019 1.646 + 0.023 2.631 sm M2
36 0.453 £0.018 1.191 £ 0.019 1.643 +£0.027 2.631 sm M2
37 0.610 +0.007 1.033 £ 0.003 1.642 = 0.005 1.694 m M2
38 0.598 + 0.009 1.022 +0.002 1.621 = 0.008 1.708 sm M2
39 0.481 +£0.015 1.139+£0.018 1.620 + 0.030 2.367 sm M2
40 0.477 +0.023 1.139 + 0.026 1.616 + 0.033 2.385 sm M2
41 0.762 £ 0.032 0.840 + 0.038 1.602 + 0.044 1.102 m M2
42 0.742 £ 0.010 0.821 +£0.020 1.563 +£0.022 1.106 m M2
43 0.371 £ 0.030 1.168 £ 0.019 1.539 +0.043 3.150 st M2
44 0.358 £ 0.027 1.165 +0.015 1.523 £ 0.039 3.259 st M2
45 0.503 £ 0.011 1.006 + 0.027 1.509 + 0.036 2.000 sm M2
46 0.450 £ 0.025 1.052 £ 0.031 1.502 + 0.043 2.335 sm M2
47 0.469 +0.041 1.014 £ 0.027 1.483 +£0.039 2.163 sm M2
48 0.450 £ 0.029 0.980 + 0.035 1.430 £ 0.037 2.176 sm M2
49 0.425+0.016 0.768 +0.016 1.193 £ 0.018 1.809 sm S
50 0.421 +0.022 0.771 £ 0.023 1.192 £ 0.036 1.830 sm S
51 0.371 £ 0.036 0.768 £ 0.035 1.139 + 0.047 2.071 sm S
52 0.371 £0.025 0.734 £ 0.024 1.104 +£0.038 1.978 sm S
53 0.530 £ 0.033 0.543 £ 0.028 1.073 £ 0.045 1.024 m S

54 0.437 +0.026 0.451 +0.036 0.888 +0.042 1.032 m S
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Table 4 The genome size of 13 taxa of Lagerstroemia L. and closely related genera

il () FEPIZH /N (Mbp ) 5 FE (%)
Species ( Cultivar ) Genome size cv
L4 ( Lagerstroemia indica L. ) 366.00 + 4.24¢ 4.74
FE 284 ( L. caudata Chun et How ex S. Lee et L. Lau ) 341.00 + 2.00d 447
ML (L. siamica Gagnep. ) 341.33 +3.06d 3.53
[ ik 535% ( L. suprareticulata S. Lee et L. Lau ) 364.33 £3.51c 4.54
JIEA 28345 ( L. excelsa Chun ex S. Lee et L. Lau ) 354.00 + 2.65¢d 3.40
FEMEETE ( L. guilinensis S. Lee et L. Lau ) 370.00 + 8.89¢ 3.12
R 544 (L. fauriei Koehne ) 356.50 = 10.61c 4.56
KACEA (L. speciosa Pers. ) 361.50 +2.12¢ 3.51
L7 ‘Pocomoke’ ( L. indica ‘Pocomoke’ ) 362.50 +4.95¢ 3.05
EOHKE R (L. indica ‘Fen Jingling’ ) 353.33 + 12.50cd 3.86
7% ( Heimia myrtifolia Cham. et Schlechtend. ) 414.67 +5.77b 3.40
M-85 7% ( Heimia salicifolia Link ) 420.00 + 7.00b 3.57
T3 ( Lythrum salicaria L. ) 1294.00 + 30.32a 2.66

INGFREFGRZTE WWRGE 5% BERI2ERKF

Small letters indicate significant differences at 0.05 level
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1028 LENE7/ I S A S S 4 21 8%

KM B SR < 2008 < TR 58, =)@ (6] SI%, 801 56 5 T 0 5% 1 2 58 3 ML 052 // 36

N - S \ 5 . R A R (2015 ). db5t: A EAO

IR A KA, JikAl, H

FIH S AR Ii Firp 1#5@%#@5’JL1% N 2015 16

| J ANS <

@Mﬂ%@}ﬁ“% l‘i‘[ﬁzi{i*ﬁ@ﬂ&&, ‘D‘Mgfé%mm Hu L, Cai M. Compatibility of intergeneric coss between

Xﬁ/’ﬁfﬂxﬁf/’ﬁﬁfﬁlﬁ% ,@,Eﬂﬁfhﬁﬁﬂgﬂ‘ﬁfﬁ% , Lagerstroemia indica and Lythrum salicaria. /| Zhang Q X.

LY (A% AN R AR R BT ézyan;es 1ntorr;ar;1;n;1él hol;tlculturzeO(I)tS’Cinza( 2015 ). Beijing:

. . ina Forestry Publishing House, . 1-

Y < BE L R AN R s B ] SN . .

PAOMA BT FFLL BRI RBCRR B () mgrre i g, = o s A g BB B 52 10 1

JETXIFRAY B RS XS BE R A AR JH——Ha ALY % DNA 7 RERIAEHE AT o K 23 3

HE R S R S BR R BOR 63.01% , 1) oLE A .

e " e Tian X M, Zhou X Y, Gong N. Applications of flow cytometry
4 N }FU y y 2 ﬂ:u

D-I_’%‘;ﬁﬁm*Z iKX]L%%ﬁjﬂ 59.12%, :FE KE/J*Z:': in plant research—analysis of nuclear DNA content and ploidy

K;ﬁ“%%%ﬁ&jﬂ 66.3%, Jﬂﬁ*ﬁ/lﬂ“ﬁfﬂﬁ E‘Jiﬁ%ﬁzf}? level in plant cells. Chinese Agricultural Science Bulletin,

IEF TSR, F 20 B2 80 Spib i ipn 200270002027 ,

N 8 Loureiro J, Trani¢ek P, Rauchova J, Urfus T, Vit P, Stech
I Aﬁiﬂ 23 5 A HE o v 5 s B 5 5

JHEVHC SURBETE R, P RAT (E5E il 56 e M, Castro S, Suda J. The use of flow cytometry in the

B > v, Naw ST ~

HEIEJ E/‘Jﬁﬂ)f—i , Eééﬁﬁ/Z@ﬁﬁ?*ﬁ%1% @L‘ém \% biosystematics, ecology andpopulation biology of homoploid

gﬁj(/J\{Mﬁ_f&)fg DNA é\i{)ﬂu%io H Eﬁ‘){:ﬁ% DNA plants. Preslia, 2010, 82: 3-21

C- ﬁﬁ*}%}fptpaq&%?ﬁﬁ 9500 ﬁ*ﬁ%ﬁg%éﬂ [9} LevineRF,BunnPA,HazzardKC,SchlamML. FlOW
o e [33] . ,4 - - cytometricanalysis of megakaryocyte ploidy: comparison

j(/J\ & E\ ° B/%lﬂjzﬂ\ ’ bﬂjr{zmﬁﬁﬂ:@% A with Feulgen micro-densitometry and discovery that 8N is the

By | e T I e W D) R= 20 R =B ol A . o predominant ploidy class in guinea pig and monkey marrow.

o0 20 LD X Ak 4 A 304 2 2 OR  S3  AT plood. 1950, 3612 ) 210217
. - - . s e [ 10 ] Baumgarth N, Roederer M. A practical approach to multicolor

;FIJﬂ:ﬁ%;ﬁ?i’Eﬁﬂﬁmu‘u:‘&ﬁﬁi’ﬂ]ﬂﬁﬁi'ﬂaI“?D flow cytometry for immunophenotyping. Journal of

B AT AN T BEHE A [RI B 2 S 14 R 44 it Immunological Methods, 2000, 243 ( 1-2 ): 77-97

ARG S B 87 AR ARk B ) i & [11] 1\7/ err(a;flm M,LM(;r.etio 1:, Z\/ardltl A,;ur\l;a?ovsklRN ,C Stevano/v:c

o1 [34] 2T N TS e , Giongo L, Viola R, Cavalieri D, Velasco R, Cestaro A,
%HU A © z&ﬁﬁﬂﬁf?ﬂ‘?ﬁﬁﬁ}% ‘il%‘:ﬁ&}%&:i:@ Sargent D J. An evaluation of the PacBio RS platform for
%E%gﬂ%ﬁ&”ﬁ 4%%‘#% H‘Jiﬁm%ﬁlo sequencing and de novo assembly of a chloroplast genome.

BMC Genomics, 2013, 14: 670

525k [12] Doleel J, Greilhuber J, Suda J. Estimation of nuclear DNA

2 . .

[1] Zhang Q X. Studies on cultivars of crape-myrtle ( Lagerstroemia content in plants using flow cytometry. Nature Protocol, 2007,
indica ) and their uses in urban greening. Journal of Beijing 2(9 ):;2233_2244 N . . o
Forestry University, 1991, 13 (4 ). 57-66 [13] AB5AE, 5 A IR A NIE G

(2] BB R S 5 2 B e B . 2013, 14(2): 339341 o
2 R 19835 92 Deng G T, Yi Z L. Estimation of genome size of Miscanthus
Delectis Florae Reipublicae Popularis Sinicae Agendae Sloridulus. Journal of Plant Genetic Resources, 2013, 14 (2):

. . . . . L 339-341
Academiae Sinicae Edita. Flora reipublicae popularis sinicae. = . . .
Beijing: Science Press, 1983 ; 92 [14] A, S8, BRSO, ROR SR . R RS DR 28R/ i

(3] Tk TREUSAGR R U LR RIOBFIE L5 AL AABHE W2 FELEZ, 2019,30(3): 758760
Bl k2% . 2004 Fan H J, Chai Z, Yin F D, Huang H Y, Chen L L. Estimation
Wang X. Studies on the germplasm resources of Lagerstroemia of genome size of Forsythia suspensa ( Thunb.) Vahl by flow
in China and their relationships. Beijing: Beijing Forestry cytometry. Lishizhen Medicine and Materia Medica Research,
University, 2004 2019,30(3): 758-760

(4] W%, skobk, T, o0 2, i, JRBRR, AL, A, T [15] AEfea, B4, BRI, Ak, £ 3k, FER R E N, &%
G BRSO | RS 2016, 22 (5) : 11 T H I E T ER A L e R DR 20 RN B AR AR ST . e st

=Y SIS . ~y s 1= e
14.20 R, 2019, 20(3): 728-735
Xie X, Zhang L, Wang F, Sun Z K, Nie S, Zhu C C, Du C Huo K S,Zhao D L,Chen Y L, Zhou Z L, Wang Y, Tang J,
Sun J, Wang C X. Research progress on cold resistance of Zhu G P, Cao Q H. Analysis of genome size and characteristics
Lagerstroemia indica. Tianjin Agricultural Sciences, 2016, 22 of salt-tolerant plant [pomoea pes-caprae (L. )R. Br.. Journal of
(5): 11-14. 20 Plant Genetic Resources, 2019, 20( 3 ): 728-735

B B R, 2019 (3): 138-139

Xiang Y H. Analysis on introduction, cultivation and garden
application of Lythrum salicaria in Korla region. Modern
Agricultural Science and Technology, 2019 ( 3 ): 138-139

WIsEEE, 1985, 3(4): 297-302
Li M X, Chen R Y. A suggestion on the standardization of
kayrotype analysis in plants. Journal of Wuhan Botanical
Research, 1985, 3 (4 ):297-302



X055 - SR ST 58 13 R HE R 4 /NI

1029

Cavalier S T. The evolution of genome size. The Quarterly
Review of Biology, 1986, 61 (4 ): 539-540

Bennett M D, Bhandol P, Leitch I J. Nuclear DNA amounts in
angiosperms and their modern uses: 807 new estimates. Annals
of Botany, 2000, 86: 859-909

Zonneveld B J M, Leitch 1 J, Bennett M D. First nuclear DNA
amounts in more than 300 angiosperms. Annals of Botany,
2005, 96: 229-244

55, B2 W AR T, I, LA R4 5 N
A YR BRI, 2014, 15(1): 150-153

Wu Y F, Xiao F M, Xu H N, Zhang T, Jiang X M. Genome
survey in Cinnamomum camphora L. Presl. Journal of Plant
Genetic Resources, 2014, 15( 1 ): 150-153

AURIR FEAE T, Sk ter, B | AT R D 24 K AR AL
il . BleE3E i, 2016, 61:3188-3195

Shi M J, Cheng Y Y, Zhang W T, Xia X Q. The evolutionary
mechanism of genome size. Chinese Science Bulletin, 2016,
61:3188-3195

Leitch 1 J, Soltis D E, Soltis P S, Bennett M D. Evolution of
DNA amounts across land plants ( Embryophyta ). Annals of
Botany, 2005, 95(1):207-217

Thomas C A J. The genetic organization of chromosomes.
Annual Review of Genetics, 1971, 5: 237-256

Corrinne E G, Kim H R, Wing R A, Paterson A H, Wendel J F.
Incongruent patterns of local and global genome size evolution
in cotton. Genome Research, 2004, 14 ( 8 ): 1474-1482
Corrinne E G, Yu Y, Wing R A, Paterson A H, Wendel J F. A
phylogenetic analysis of indel dynamics in the cotton genus.
Molecular Biology and Evolution, 2008, 25( 7 ): 1415-1428
Ma J, Bennetzen J L. Rapid recent growth and divergence of
rice nuclear genomes. Proceedings of the National Academy
of Sciences of the United States of America, 2004, 101 (34 ) :
12404-12410

Hawkins J S, Corrinne E G, Wendel J F. Repeated big bangs
and the expanding universe: Directionality in plant genome size
evolution. Plant Science, 2008, 174 (6 ): 557-562

TR Tt RIS  BRINEL . W RAPD HARWEFY H I

[29]

[30]

[31]

[32]

[33]

[34]

Ja K FEIT SR SR A ) SR OC FR LTIV AR R A= 24 4)r, 2003, 25
(6):924-928

XulJ S,Xu L P,Zhang M Q, Chen R K. Phylogenetic
relationships of Saccharum to its relative genus based on RAPD
analysis. Acta Agriculturae Universitatis Jiangxiensis, 2003, 25
(6):924-928

WAL, FHER I | T AR IR [T BRS [X yef6-trnC
JPAI CH R AR SRR RIR . T E R,
2019, 17(20 ): 6872-6880

Yu X H, Wang X H, Yang Q H. A preliminary study on the
genetic relationship of Saccharum complex based on chloroplast
vef6-trnC sequence. Molecular Plant Breeding, 2019, 17(20 ) :
6872-6880

NG, IMIL, 223580 . G VAU 1 K 98 S R AR ) 21
PEAERTFE PRI . HIRLA244, 2019, 37 (2): 260-269
Sun W G, Sun H, Li Z M. Chromosome data determining and
its application in plant diversity research. Plant Science Journal,
2019,37(2): 260-269

F it UK VR RENL, SR, T IEoN W o a, SRR L R T
YECIAL A ACHAR M SRR A YL T A3 . Y ILRE 4k,
2016,36( 1): 30-36

Wang J, Yang BJ, Pan LY, Cai M, Ding X L, Pan H T, Zhang
Q X. Karyotype analysis of Lagerstroemia species with 45S
rDNA-FISH. Acta Botanica Boreali-Occidentalia Sinica, 2016,
36(1):30-36

Stebbins G L. Chromosomal evolution in higher plants.
London: Edward Arnold, 1971: 87-89

Gracia S, Leitch I J, Anadon R A, Canela M A, Francisco G,
Garnatje T, Gras A, Hidalgo O, Johnston E, Gemma M X,
Pellicer J, Sonja S Y, Joan V, Vitales D, Bennett M D. Plant
DNA C-values database. ( 2013-11-27 ) [ 2019-10-24 ] . http: //
data.kew.org/cvalues/ search- guide.html

B BE, XA AT PFPE . i 2 A i AR oY & e L 0 A i
s EAY RS, 2019, 39(9 ): 68-83

Hang HY, Liu C C, Ren D D. Development, application and
prospection of flow cytometry. China Biotechnology, 2019, 39
(9):68-83



