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MEl? a2 kEY, Hhaw?s Wik
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WE EEYKEIER AR, WP EIE AR Z YT T BB, T AR HOE R R T B G R X e B
L RDNASE R 5 3R B Hokisi ik AR Sl RG22 B« 34T GenBank 2 3L 4 T VAL Rl 40 17 4t 4
FE ) 5T A DNAKHE IR L, 45 SRR B, fUH33.75% B MM CIT . TP YFAEA BB WO, sk
KRR EGRB LM 2R E A, kg™ E K B AR 5 2 2416 H (Paracryphiales). ## H (Piperales )l 1.4l
X H (Dilleniales), VL% % £l(Triuridaceae). 1% # £} (Pentaphragmataceae)fll # IR ¥ £l (Xyridaceae) . 7E M B 25 1) |, 4

R AR OB R TP BE T IR SR, R 20 Bl R R LB O SRR AN R W) 2 R v 3t X HEAT B ROR AR
AR, JEHAE SR R T BORE, A I Le e A Hohi iR AU R Ak
XA TUADNA, ZEEHEY), BdREUE, Y REE, GenBank

T, BUE, KB, PR, BIEAE (2025). 4R YT A DNASUE /E )RR A X S B 2 BT 7S, AR 60, 1-16.

BEE WP BRI R KRR, EVEF R CIEAK
RIS, DNAG 154 B A 2 0t 5% 1) 2L IE A,
TESY T RG5 HEN B R0 AR 25 5 S5 T A 45
HEEH. WA TREECEHRR T REHYE, W
{5 i K ¥ DNA %LU i GenBank  (https://www.
ncbi.nim.nih.gov/) i 4 1] 7 ¥ 7 7 #i 4 =ik 242 %
o SR, H AT 18R SRS U T E . BT
R, AUH 17 % Sk R AP 2K R I 40 8344 02 AT
SEAE IR, 31% 4% (o R Fh 25 /E GenBank
g 4> 74 (Cornwell et al., 2019). HET, *AIL
Htla e o3 1 H s O EURE AR O HEAT ATV D, B
15 1 431 B A2 AR G AT B

ol Bk S EURPEARCR AL, B HURE (1 s 22
WRES PR T R ZE, P AR, R
GrR AR EL O, AE R I R L S B S B R B X
B, ATRES AR RGIRE R R BN, 7651
% F Tk (Amborella trichopoda) 2 75 & T4 #
HIAH R B8, Goremykin%s (2003)3% F 134
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REERRAE R AT KRG R AR EE, AN
FEAEFTA B TR IR, SR AR ISR, A
Soltis H1Soltis (2004 )3 Jin 2 # 1 1 BURE J5 SCRFTE
AR A B Y GH IR Bl 1A 8 Goremykin 5
(2003) )45 A WFEA R T B FREER IR AR PEA
JEIE R AE R AW ZE LAAL, B BURE i 22 25 RE D 45 2R
(W . EI A& 575 1, LinderZ§(2005)#1Schulte
(2013) 73 71 B AE ¥ 1) 15 AT H2 R (Restionaceae ) F1 35
I BRI R (Iguanidae) I 1 1 4 il HURE 28 5% 73 A I (]
SR S2 R, R IR 2 AR 23 A Al 0 Aol 1) 43 A B
o 7EVEAL AW 2 PRI, Park%5(2018) 1% H %6 £l
(Asteraceae). %22 J&(Cuscuta). A4 H (Poales)
K S8 44 (Polypodiidae) 4/ #r 1 BURE
Xt & 40 Kk 2 FEME (phylogenetic diversity) A 1) 5
Wi, 2800t B B S A ALK R G0 R AEM, R IRAN 58
R RAEKEZ R SRR, 158
(R IURE AT BEAE SR HEAN X I EAFfE W 22 . 91, Folk%s
(2018)¥s %5 i 2 (rosids) 3= Z 4y 3 O 7 YA I L 2R
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WL B RGUR AR b, R RCE R o 1 5dE B
HAE 2 UE B A A AR AT 20 A o E 483 . HuSg
(2020) 5% Hp [ 4% 5 A W0 W) Aol 2 i B 1R IBORE 43 #
B, REBTLL T R A P SR 5 P S A A A
TERCK B S 6. Rk, THCA SIS T2
P IR B 7 (B A% S PR A 0L, R B8 s, i T4
R G R A B A T A B

Ji A A R A A 2, KR TS BRI
ESICE IR S ] B 7 1 o NN S SR 7 TS RS
K 2 Hy b MR ) ) AR T DR ZH AR 25 4 . DR H AP
B EAR X R 5F (Raman and Park, 2015). %Y {57 4
BE DRI 20 45 4 B 24 J ) B 525 41 DA R OR B DL IX A/
P DU R, 78— I8 BA w8 DL (Yu-
rina et al., 2017), J&PKZHK/NA120-190 kb (Wicke
et al., 2011; Yu et al,, 2014), 5 100-150 3 H
(Ortelt and Link, 2014). JifkDNAEF FILEFKIE
Hy Dyl T M BRI AR SRR i, FEDNAKIEAS . 1)
FG0 R A R R A ) b R 22 5 AR T2 R A (Nock
etal., 2011; sk#EMZ4EER, 2011; B, 2019).
TEFEY) R G0 R AEW B ERIN, ol ot xT AN LI 70
F R4 K4 (Yao et al., 2021; Mo et al., 2022; Lian
etal., 2023), ILRFEEKN XIS 2= 2 FRIEY)
2 iy 2 B #E # (Smith and Brown, 2018; Janssens et
al., 2020), Jii/ADNAKH S 52 Rl BB
FHE 7+ R G K EW LT AR 7+ FRid rbeL i
#ff)(Chase et al., 1993). Li%#(2021)0 3T i {4 FL
PR A0 040 = g 1 26 — BRIBORE v A B0 i T i R A
A2 4. BT B ARDNAYE B A I B 2 R0 L, TRk
N S 2 R S AR DNASHE A ROk 2, N
W AERCPEAEMN F R F RS . Har, &
GenBank i+ 43 2 — [ Bl ML) 1) 23 1 24l =2
JADNAKE, L9417077 % (52202445 17 ). 2R 1M,
AW T BT 2 FE AU PE 5 A DNAKS 4 I 47)
TR 5 D] PR R 155 LR AT VA

PN I VE S Rl = i 1= N i RS 21| /A S v T
GenBank, i #ffi i rh 4 45 11 7 A DNAKE 2l
J7 40 R0 i IR 3R A7 A T VR AL, DS EA A DL R e
(1) BB B o4 i A DNA F Bl e it g, B
WL i A 4 ARG B s M i %25 (2) 4EE Y H
HMUBHH 5 A DNAC I P e ], 1000 B 4t ik 2% 7™
HPHAMEE (3) Sl 7B AR DNAR Y0 £ b 2 2 (8]

E AR R, R SRR R X AT A
HE— 25 FF R R FH 5 R DNAZ S 3558 T 318 B it
HEBN T 02K DT RGRAS BV RS
FEERIRRE

1 HRAZE

1.1 HHEIRE

F|F Python#f = J5 &£ BarcodeFinder 0.9.49fi%(https:/
github.com/wpwupingwp/barcodefinder), M GenBank
HE PE SR A 48 ) & RS B 15T 4 DNA
43T 51, Queryfi 2 R “txid58023 [Organism:exp]
AND (plantsf[fiter] AND biomol_genomic [PROP]
AND ddbj_embl_genbank[filter] AND is_nuccore
[filter] AND(chloroplast[filter] OR plastid [filter]))” (&
£202399H), HIHRG L7 77511 585 5095

1.2 HIEHE

F I8 DL B O JE A A AT . (1) S A0 LT
F LR P 7K LRI R #1(Ran et al., 2018; Smith
and Brown, 2018), X £ K =200 bpfti 7 1/41;
(2) (AR RIE R AT LS TIN5 FFEA; (3) MK
PR BUR RS S, TR BB i R DNA 43
T &idiGvE, 1384855 Y 0 Ak DNAKLHE 3L
1453 217%.

1.3 PIfpEIREREL

VIR 2R AR AL BB WCVPR A 12 (World Che-
cklist of Vascular Plants) (https://doi.org/10.34885/
jdh2-dr22) (Govaerts et al., 2021). WCVPZ H il
AW A PR e MBORT B e 2 —, HERE T il
W7 I A PR R . VIR 2R P BRI T E 5k
WRHEH T 454 A, FHPython 2 =77 FE pykew
0.1.3 /i) (https://github.com/RBGKew/pykew) f# i [T
Be, SRJEXTUCECES SR N 2 A HR LR F 2 4 317 B
i, Hp AR O A A NG S A B T A8
FERR . BRI EWCVP L, WARYENCBI
TR IZ 4, BRI AR, X E > 44 FR o P
HEZ416.02%. &1t PRk G, KT 4 Ri%
WG —FRrEEAT AL B, P 5 44 BB I3 I 2250 B %



RZAMILR T o X FRCRE T, AT A FREEAT bR L
ARBRJE, R A N 5 O A0 AR AL IR T

1.4 FRIADNAF BERAE1E R

IS Ye G, XHRATE FAADNAR B, % IRER(E B
it 5N DNAST T hric A 8 i L, REREAS Fr B
BRI S GBI R R . s, gt
T 891Ff i 1A DNAJE K A1 [ 18] X U EURE S R T
oym sk, AR Ho % B GenBank i B R B T
DNAZF Fhric (5 8, 64 J PR A0 L [R] 1) [X ) 44 FR i
Aot — Az s. LA R ) 41 T (Arabidopsis
thaliana) i A K40 h 225, GoitANJE 14009 7 i 44
i DR Bl K A [ [X (3558 F0) )i s 264, R ILIX R4
e A T iE s 190.14%, ANE it 7t 4 Ridk
B ZE o

1.5 PBUSDNABIEA B MRIKFRIBRE TR

FE X 45 W) TR DNAKICE Bl 2% 155 100 3R AT e vk 1,
Gy AE B AEKSE gt 14 ) & S RE IR T 4
DNAKUE B A FEABT L, R T A DNAKE
2k & — AN R BEE GenBank 1 A A5 i A DNA %
MDA RS R A S A A . T RVRTE &
X, #E T YK HAPG IV % 4i(The Angiosperm
Phylogeny Group et al., 2016), ##E4°% H Chri-
stenhusz % %i(Christenhusz et al., 2011), |~ X
YR FIPPG | R 45(PPG I, 2016). R4 i ADNA%L
Po A e 5, o TR ol O R R o) 44 A AL % 8 R AT 4>
o iR DNAKLHE Bk 2k 25 9 100% 10 4 578 4 k%,
275% H.<100%1ic Ay /™ H k2K, 250% H.<75%1c &
FE K, 225% H.<50%1c 343t 2k, >0% H.<25%ic
NERFRER R, 0% 10 TR o AR IT % AL A DNA
BRI R SR HEENC R, FAT B AHE D)
Yk S80S A DNAKE B 2% 2 AR G #EAT 1 20
#t, FFPythons =75 % Scipy 1.9.3ii (https:/scipy.
org/)it 5 & i Spearmanti & 2 4. HT# Y
A8H12EL, HEARRERN, FATARKE H A KM
I3HT

1.6 RIEDNABUEBL LN ERE
AR T EAERER D SHETR X, AT &

RS YR Y Bk DNA i (e R AN X L B shigb /e 3

X 5 EDNASLHE SRR 2 AT T Geit. fEARD T, —
A Hb X1 57 7R DNAKHE B 2k 26 9 1% Hh [X 7E GenBank
HH G 5 A DNAEIHE 0 35 (1 48 55 1 0 1 b 0 5 12 b X
Y TR S B EUAE o ASHIE 05 FH 10 A B ok
JETWCVP, %4 e A, 2 4 BR4E S 1 P 11 43 A $4
o AT —BKIEWCVPIG 4Bk KI5 369/ [X
(Govaerts et al., 2021). 4k, FRATIEG T T & HX
5 Tl 5T A4 DNAKSHE R 2K 15 100 o AR A ) 24 T e
RIEWCVP ) 43 A id 5, AN A0 T 1/ Hh XA 458
YIRZHLIX RS Pl o 25 1 X R Bl 1 5 AR DNAK
Bl 4 g% 3 [X #E GenBank H G 5 14 DNA % 10 5%
(IRE A P A 12 X R A P S B LA . FRATTAR 4 2%
Hiy X 5T A& DNAZHE ik 2K 38 0 R R R FE R AT 20 36, &l
O3 b v 55 4k HE 0 57 PR DNABCHE (i 2% P2 B 1) s v A
[Fo HRefid, BEANHLDK 5 AR DNAZHE Sk 2% 2 FRE A
Jii 14 DNAH 4 B 2% 26 46 4% 4040 5k 2k 72 2 QGIS
3.32.3/fi(https://qgis.orglen/site/) fEHL & F R . &
iy [X 455 R 0 P S ORI 5 A DNAKSHS 5k 2 R DL R
2 DXRE A P B R P T A DNAKICHE 5 2% 22 1)
Spearman#l 5< 14 ¥ f# ] Python 55 = J5 % Scipy it 5
SERL, THEL 2B O R SR R 43 A X

2 HRENH

2.1 FREKDNARIES A F AR

AT FL X GenBank H 4 A7) 5 14 DNASUHE HEAT T
AT PR AN AR AT, G0 i e A A R bR kAL S B 0E £
139 O05MAEE Y, AT 4E &Y 133.75%,
FHr T REY131 220F, RIFET64 H417FH12 332
J&, PRYHEY1 164%h, KIET8H 128186)%, | Uk
FHEY6 6315, KIFET14H51RI231)8(%1).

T AEHEY) . WY BTHEYA)T R )
Fh BRI HUR: 2

Table 1 Number of sampled species and sampling ratios in
tracheophytes, angiosperms, gymnosperms, and pteridophy-
tes

Number of sampled

Group Sampling ratio (%)

species
Tracheophytes 139005 33.75
Angiosperms 131220 33.16
Gymnosperms 1154 75.92
Pteridophytes 6631 45.35
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TEYEE YD, B2 11041 514 DNA
FrB&matK (n=76 596). trnL-trnF (n=70 180). rbcL
(n=65 632).trnL (n=54 194).trnH-psbA (n=42 881).
trnK (n=36 715). ndhF (n=35 911). rpsl6 (n=
32 874). rpll16 (n=27 396)FlatpB (n=22 771), 4Ji
PEDNA v BAE I BN BT 74w, B s Y R e A i
[ 4E R A o LB I 90%, 4 5T & DNA i BL 3 Jin

FIRT214 0, A 2GR EL ) F AR A I (A,
i) ERFHEDT, BBV R L R104 Bk
DNAJT Bt S48 M, 154> B ADNAFT BT A
i RN AE A A B i b 5 EEE I 90%, 45
TADNA Fr B34 20 57 184N, A5 H0a 1 vk 1 14 (1)
B AR A IN(E1B; BE%1). R THED Y, &
Y B % 1110/ AR DNA F Bt /g rbel (n=989)
matK (n=939).trnL (n=737).trnL-trnF (n=674).rpoC

(n=632). trnH-psbA (n=622). trnK (n=596). rps4
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Figure 1

(n=592). psbB (n=546)Hrpl16 (n=539), i3/ {4k
DNA J7 B T 7 i () A A A 00 AR TR b o B
0%, BT ADNA F B G B a7 AN, A #d
FIRR TR LE B AR A IN(E1C; 1) A2 X
BRI T, 7 s 2 WA EI10 BUADNA T B
rbcL (n=5 708). trnL-trnF (n=4 267). trnS-rps4 (n=
3 067). rps4 (n=2 714). atpB (n=2 171). trnL (n=
1884). trnH-psbA (n=1782). atpA (n=1518).
trnG-trnR (n=1 491)flmatK (n=1462), ®j24 ik
DNA 7 B JIT 7 i i) A A B 1)) SR
5 LB IE90%, M ARDNA T BN #I /T 1340,
Kl R LI B A A I I (E1D; Bia1).
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PR KR (K2, MR XTI a4y, st
R RN E LR N H % 2 (481), XL HAY
B 5 BT 4E A 1196.38%, 7 7 DNAKE
o0 B BRI 5 A H A& 25 # 48 H (Paracryphiales,
85.71%) . ## H (Piperales, 82.81%). F. AR H
(Dilleniales, 82.65%). ¥t H (Vahliales, 80.00%) 4!
/KR 1E H (Metteniusales, 77.63%), A 64 H L&tk
(BRI P B W #0384 57 1 72 30), 23 ) i #% H
(Amborellales). L3 H (Berberidopsidales). #7y
H (Ginkgoales). o 3% H (Petrosaviales). E:A=#
H (Trochodendrales) 1 (1 % >= H (Welwitschiales) .
R T, RRBEERINEEGRRNE RS
(424), REHOTHM S AT EYN
97.09%, Br#f T HEVIBEMAEAL, A2 (Magnolids).
FL - I 41 (Monocots) . 25 35 B XX F- i 8 47 (Basal
eudicots) . i & 1 25 (Superrosids) 1 # %4 25 (Su-
perasterids) s 7 LA E B ERR I H, AR 23K
A 2% H (Magnoliales, 61.39%). 1 MY A A H
(Poales, 58.94%) F i## ¥ 7 2% #% 4% H (Rosales,
66.76%). {EMETHEYIH, BE RO 2 5 1 T 54 H
Yy EEMIE, 40 Bk Ry, S
RAEFERIATL R H &2 (44), XEHAY
YT o5 A A1 55.72%, A H s s gk Z
B RIS B 2 KRR H (Gnetales, 42.37%)+ 3
H (Ephedrales, 37.63%). # H(Pinales, 31.94%)-
¥ V£ &2 H (Araucariales, 26.24%) f1 41 H (Cupres-
sales, 22.11%), 2> HEB K. £ REHYIH,
BRR TR R I BRI H k2 (81), XEHA
TR G FTE T SOR B 1)12.46%, HUAE K
Fig = Mar54™ H & 5 [ H (Gleicheniales, 69.50%)-
%41 H (Selaginellales, 61.95%). /K& H (Polypo-
diales, 56.97%)- [ H (Hymenophyllales, 55.57%)
MFAHB% H (Psilotales, 52.63%), HUREZ & w1/ M
38 H (Salviniales, 36.05%).

Y5 R ) Jo7 A DNAKLHE 72 R K1 I ORI L 5
H KPR AR — 35, 8730 3R 00 A ok e (P 2 2; Bt
1) X FHrA4EE Y, SORFEE RN HE AT
B %, BHE210MF, X RV S YR G A 4E
ETY166.21%, o 3 s I AT S MR 55 5
Al (Triuridaceae, 95.45%). 1o/ % £} (Pentaphrag-

S YR Y Bk DNA Bl (e R AN X B skt /e 5

mataceae, 93.94%). HHRE L Xyridaceae, 93.86%)+
16 ¥ H R} (Stylidiaceae, 93.41%)#1#% i 1 £} (Dicha-
petalaceae, 91.18%), H 74N FI L HL K, M5 F %4
gik}(Griseliniaceae). %' <= £l (Matoniaceae) i 4
Fa®l(Sciadopityaceae)® . 1E#i FHEYIH, BT
FUL N R IR 2 (1924), X LRV 1Y)
b5 BT BT R 11166.81%, 1 T 1Y) &% Ky S0 1)
AELEE PEEC R . B 1 40 i A DN ASIHE R Kk 26 i
HATS AR S 4EE AR R, A65 M FHLEK,
% 79 %% 94 #} (Griseliniaceae) . = 11 % £} (Saurura-
ceae)fll 4 %% £} (Ripogonaceae) % . E4E FHEYH,
il R 1 B R IR B SR R I B R 22 (BAY), X S RHE
IR A R TR 1)46.84%, B Gk F
RIS R SE K BE R (Gnetaceae, 42.37%). ik
#l(Ephedraceae, 37.63%)- fa#l(Pinaceae, 31.94%)-
Z N AnFL(Podocarpaceae, 27.60%) #0144 £} (Cupre-
ssaceae, 22.92%), A3 MFILEK, 55 hl2 S E
(Sciadopityaceae). R ##}(Ginkgoaceae)Hl H % =
FH(Welwitschiaceae). |~ U KA Gk R AL E R I A
AR AR 2 (234), XL E YR S TH
I SURISHEY 133.98%,  Hd 2 26 5t =y I AT 5L
#& 4 B Bk & (Thelypteridaceae, 80.31%). H A1 &l
(Gleicheniaceae, 73.51%). k%%t (Aspleniaceae,
67.74%)- 1% Bl (Saccolomataceae, 66.67 %) il
B (Athyriaceae, 64.92%), A6 MR LHE, 4>
A & = 7 R F (Thyrsopteridaceae) - 3 W Bk #l
(Hemidictyaceae). ##JikFl(Culcitaceae). 12k
%} (Loxsomataceae). ik F}(Desmophlebiaceae)
FZ 4 FH(Matoniaceae) .

FEHAK, Fra 48y, wr AT SURE
T B Rl s 25 T R DNAKICHE Bl ok 26 5 2 25
WEAH I (FTf 48 #H % Spearman’r=0.55, P<0.01,
M EI2A; #% FHE%Y): Spearman’r=0.40, P<0.01, [ff K
2B; | XM Y): Spearman’r=0.58, P<0.05, [ff&]
2C). TERPKF, FrA4eE Y. By Ok
FKHEYE TV PSS A DNAKE Bk 2 82 5
= IEAISC (BT 445 k6 4): Spearman’r=0.60, P<0.01,
I E2D; % T#E4: Spearman’r=0.59, P<0.01, &
2E; | X5 Y): Spearman’r=0.60, P<0.01; &
2F).
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B2 EHY) H KB ADNAKIE SRS BUAEEAS B 1 2 PRI & EL
RGN AR5 RIBE IR RGO, A B AR B R REAN B 2 ERE T . AR TR SOREHE Y i 2 R
Eb . 4EEFAEA RSB E APG IV (The Angiosperm Phylogeny Group et al., 2016). Christenhusz (Christenhusz et al., 2011)FIPPG
I (PPG I, 2016). # FHEY) B4 AR FHI 41 R R

Figure 2 Missing data in plastid DNA and the proportions of species diversity at the ordinal level of tracheophytes

Colored circles at the terminal of phylogenetic tree represent the proportion of missing data in plastid DNA and black histograms
on the right represent the proportion of species diversity of each order in angiosperms, gymnosperms, and pteridophytes, re-
spectively. The tracheophyte phylogenetic tree was modified from APG IV (The Angiosperm Phylogeny Group et al., 2016),
Christenhusz (Christenhusz et al., 2011), and PPG | (PPG |, 2016). The major clades of angiosperms are indicated with bars of
different colors.
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Figure 3 Spatial patterns of missing data in plastid DNA of global tracheophytes (A) and endemic tracheophytes (C), and
Spearman correlations between regional species diversity and missing data in plastid DNA for tracheophytes (B) and endemic

tracheophytes (D), respectively.
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(lorizzo et al., 2016; Coe et al., 2023), 1% Al ¢
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pighiales) 1 /2 iH H (Gentianales), {H /i =% [ i #&
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aestivum), X 4L B 25 5 52 2R 510 3 Al
5. Folk%$(2018)4%t i1 1% 7% 5 (Rosid) DNAZ
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B, AR H B LR AF DNAJFT 51 1 HHs Fe 5 B g ) i 44
N5 Ar, o E E K AP E S0 (China National
Center for Bioinformation, https://www.cncb.ac.cn/)
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INTRODUCTION: Molecular data is one of the most important bases for many biological studies, including phylogeny,
ecology, and biogeography etc. Incomplete sampling may lead to biased results and inadequate conclusions. However,
few studies have evaluated current state of sampling density for sequencing DNA data comprehensively. Plastid DNA
sequences have been applied in scientific studies of plants extensively due to their easy accessibility, uniparental inhe-
ritance, and moderate rate of mutation. Therefore, it is essential to investigate the current state of sampling density for
sequencing plastid DNA data in species and geographic area for researchers to better utilize it.

RATIONALE: The GenBank is the biggest and most commonly used database of sequencing DNA data. The data gap of
plastid DNA in species and geographic area for vascular plants was investigated based on the GenBank database in this
study. Firstly, the plastid DNA data of vascular plant species were downloaded from the GenBank database and cleaned.
Secondly, species names were standardized according to the World Checklist of Vascular Plants (WCVP) database.
Thirdly, to evaluate the current state of sampling density for plastid DNA data of vascular plants, we counted the number of
species with plastid DNA sequenced and the proportion of missing data of lineages representing orders and families. We
also mapped the proportion of missing data in each region to evaluate the current state of sampling density of plastid DNA
data geographically. To further investigate the potential influencing factors of the plastid DNA data gap, Spearman’s cor-
relations between the proportion of missing data and species diversity among major groups of vascular plants or regions
were calculated.

RESULTS: Only 33.75% vascular plant species have at least one record of DNA in GenBank, covering 139 005 vascular
plant species (angiosperms: 131 220 species, gymnosperms: 1 154 species, and pteridophytes: 6 631 species). For data
gap in species, sequenced species were unevenly sampled among lineages, with the proportion of missing data generally
correlated with species richness within the lineages. The top three orders of the highest proportion of missing data were
Paracryphiales, Piperales, and Dilleniales, and the top three families were Triuridaceae, Pentaphragmataceae, and Xy-
ridaceae. For data gap in geographic area, the proportion of missing data of plastid DNA of vascular plant species showed
a trend of latitudinal gradient, with the degree of missing data decreasing from the equator to the poles. Regions with high
proportion of missing data usually possess high biodiversity, including many biodiversity hotspots. In addition, endemic
species were generally with the high proportion of missing data in the majority of regions.

CONCLUSION: Our research evaluated the current state of sampling density for plastid DNA data in species and geo-
graphic area comprehensively. Our results suggested that about 140 000 vascular plant species have been sequenced for
the plastid DNAs. However, there are still large data gaps for the plastid DNA of vascular plants in the following three
aspects: (1) Only 1/3 vascular plant species have been sequenced; (2) Ratios of species with plastid DNA sequenced are
uneven among lineages; (3) The proportion of missing data decreases from the equator to the poles, with more deficien-
cies in biodiversity hotspots and endemic species. Based on the results of this study, we propose to give priority to col-
lection and sequencing of vascular plants for groups with high proportion of missing data and regions with high biodiver-
sity, particularly for the endemic species. Our research points out the direction of filling plastid DNA data gap and will be
beneficial to biodiversity protection.
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The plastid DNA data gaps at the ordinal level of vascular plants and geographic area

(A) There is uneven distribution of sampled species among lineages representing orders of vascular plants; (B) The degree of
missing data decreasing from the equator to the poles for vascular plant species; (C) The proportion of missing data of endemic
species
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MiE1 GenBank )54 DNA 7 FHRiCE4EEAEY) W FHEY) T RAANT SUBR A 1 BURE % (doi: 10.57760/sciencedb.
j00154.00007)

Appendix 1 Sample proportion of molecular markers of plastid DNA in tracheophytes, angiosperms, gymnosperms, and
pteridophytes (doi:10.57760/sciencedb.j00154.00007)

MizR 1 BRI H KRS A DNA Bl sk 3
Appendix table 1 The proportion of missing data of plastid DNA at the ordinal level of tracheophytes

MR 2 4EEHIAERIKFI T DNA $df sk ok 5
Appendix table 2 The proportion of missing data of plastid DNA at the family level of tracheophytes
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MIE 1 Y. AR THEYA SRR EYERKCE IR & DNA 3 B gk %
Appendix figure 1 The proportion of missing data of plastid DNA at the family level of angiosperms, gymnosperms, and
pteridophytes

MIE 2 rA4EE Y. BT ORI H R YR S Bk DNA £ 2k 52 1) Spearman A<k

Appendix figure 2 Spearman correlations between the proportion of missing data of plastid DNA and species number
at the ordinal and family levels of tracheophytes, angiosperms, and pteridophytes

https://www.chinbullbotany.com/fileup/1674-3466/PDF/24-034-1.pdf
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