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Location: Shimei & Riyue Bay, which dominant by Vatica mangachapoi forest
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AR R TEBRBUZEIE (Trends in Genetics) (GEMAF 11.5),




G B R E B A S

(A)
CC ratio
.......................... 26
[ . 8 As contiguity improves,
contig N50 increases and
3 CC ratio decreases.
1
(B) (€) JH: DR 4L £ R f) i
(59 k-mer found only in reads BUSCO | ¢ ) [ll¢ Y |

-k-mernin both assembly and reads — ,ri *D ;_'70 %g ,ri ﬁ 1;}-”[‘

2023)

m
| (Trends in Genetics,
l

Overall completeness =

L T T I T T T I I I T
5+ 0 20 40 60 80

(D)

|- Telomeric element mmml Centromeric satellite mmm Ribosomal DNA Iocusl

AW B BABIE 5T 1 34 R il XS LD R ) 2 A e AT i R, 48 HR AR I X
SR SRS By ROIN R =Y B 2L R 2 R B, R TR R AN
EUR I, ERE B 2R RAC. W 7 MR 2 AFRER T
() M1 XU R T 20 AR A 24 B i DX B 3 8 R i E AT R P A
R —ZERNIER, 580 % (Excoecaria agallocha) . i bl '} (Aegiceras
corniculatum) 14 2= (Lumnitzera racemosa)2s B 2L B R fE g 2 B 42278 .
o B8 I Al o A £ A0 A 00 LR B TR K R A 1 R RN T T AR BRI R
B 1 120 m Ay, TRZIFEME T v i XSRS AE P ) o3 AT A% Ry ST R R 2k




P

2023 4R H E RS R TRV (R K%) T/EE
Annual Report 2023 YA A I R B AR ) 2 15 1k L PR Bk A A 9 R

90° E 100° E 110° E 120° E 130° E
O

20°N

10° N

00

m_ Ha ‘.

True mangrove

Semi-mangrove

0 400 800 km
-

G XL DR 2 FEYE A R CREDAE S 5441, 2023)

%

]
L R
L) PHYTOGEOGRAPHY OF SOUTHEAST ASIA

- iy
At AERTP) SR PR ap EER B W AN E0T K B BE

PHYTOGEOGRAPHY OF SOUTHEAST ASIA

ARG RS TR IR A AR S U R T 4N

= ARERS) K
i ST, BT AH A M BRACHET
CHARTIHT" 82 LA B o R A A4
S . AR, REEMPWEST TR
YA BFEEE, 3G T AR Sy fest
P EC T WOR IR Sr i 4 e 04 £ 1

L M & B

IR B I A H
(ISBN: 978-7-03-073850-9)

11



2023 4E 3 FERHNEE T RIERE RS T Q
Annual Report 2023 VTS 8 P Ea M B R AR ) 2 A P B R S 9 0 A

MR 7L RR A, RGE4EE IR AR R AV i
FUAR, WZRENL AR S m I s AR SR S X R R . AR
WEVRHE N ER SRER, WEER EERL =R REREE)
KEEE Y WG @M EEAT VB4 50, 8 1 R B A A T
FRIEC YR S« BEALRTIS ™ AR AU A et v B R U7 B ) X R . 1k
b, LG RIFEYE AT 1 2R FE AN B S R SO 2 R, IR TSR
I B AE e SCARHE Y 5 S B o A 1 R O

> BHATiA—: XSS EE

Vg T A VA TR KA Tl e I — A v A I 2 R [ R B o A
SO R %A el A 2 R 90 5 A R J5 P 5 K U 5 T A AR B T AN R R )
JSERT SR o A I AT A S0 R e i A B 2 BB 3 km VRN B A X3, 2 H GIS
FiR . Fragstats A5t A &4 HIS € AN 2013 FE(Fl A MR ). 2016 (&
A B A 2019 E(FRREABOR T) =FER M E R, TSR LA
AR] REAT R BV AE AL S AR, JEAIT AT 1 W 2200 52 2R ) v A B B ARV 1 B <
JEEYIR S . SRR, mE A B R AR SRR S R RS AR T R E
A i AR A R X, PR 51 A s Y A A7 T A S ROSE 2 B 0 v A B T TR )
B AR IR S B 5 LR S E R K S AR MR

X 26 < Ja ) R AT RE TS LR 55 B SR, SRR B R AR 2 R
S5HEB RGBSR MR FERERAE CESFI) CHRRIH) (A
AR SEHAT

12



Eﬁ%ﬁﬁﬁ%&ﬂ%ﬁ%@ﬁ#Aﬁ%#U

N 2013 2016 2019

0 5 10 20 30 40
I T . Kk

B = A B Expressway Il i % Other road Il #K i Forest
[0 $t#h Farmland K3 Water 2% F . Construction land

T TR MR ) 5 e v 2 6 2 s B PO A A A2 AL

A 9 7K S5 5 M Y T A R AT e ¥ AR A 2 A B R K 2 — o AT T BA
TR T 5UE SRR 51 et I 52 ma it 7e . WF 0 R DA R 2 ' A B0 (3
30 v T P 18 S R By AR I AE T, TR R P88 A e 8 X B 3 v 7 e i ol

A M i R ER IR R R R SN SR A B FAE Y BRI A
U PR DGR, SN S AL RIEOK o H DR BOR KR AE [ bR A A

AT (Science of the Total Environment) 1 {Chemosphere).

Nitrate Ammonium

Heat stress and Heatsticss Heat stress and
nitrate enrichment ammonium enrichment

14d 14d

14d

Severely Bleached Bleached

Normal
Al £

%
P

A XEL MY 3% 75 T S 3 A R B A B BRI




2023 4E 3 FERHNEE T RIERE RS T OJ
Annual Report 2023 VTS 8 P Ea M B R AR ) 2 A P B R S 9 0 A
> ARTHA=: FGEESIHESRESCHRR

AT S 245 “A B KR LR DR R e RAFE R UV E
£, B EREERR SARHAR AR ARRERNE B BIRHEATTRE N XA
BRETUE” R, AR/ I O AR R £l Wk E i+ [m o
it Peh it BN R T oA, DB L R BT BB AN 22 44 Al A2
RS 5 it v 25 TR 5 3l St XGE IR B &S, 18] K AR T 5 #A FR AR B X
O T RS R B R AR A AT IR, A G0 A, DA PRI R I Eh 30 20, R AR
MR GRS SR ES S RIS, KRR I8 2 6 i 5 Uk
Kk, BARHESI IR B 2R RRAR R

L ARMEREHEEKRE S RE S AN SRR S PRE

FEAM BETA R N 5 7y 738 A% ORI PR b, AR BT BA E I R G S TR
H T A L X AR G AR R S AR AR R AR MR & R4, MM T
AN SR AL AT FOINE T 13X AR G LR R R A A A B, X
R 55 s R 0 iRy CAROL AN A 25 S i e B ARARE SC. BFFUR I, RHR RIS )
AR AR R DL RS T RS E VDRI . R AR AE R 5] 5 K sl P ) 35 L IR 7 AR
TEIr FRRETBTR 70 e MR RR A RAE (Plant and soil) (CEMZ#EdE) 5.

SRR BT EBUM IR, 1R D9 oI L X BA 4z Tl 4 5 S LD AR RS AR
ME G RGO IR S A R AR, 85 2 Bt b [ 2R ST 5 7 A 5%
HARATRE, TF e T ARKRAS H s AR R 2 MR & IR 7555 R ATE B0

14



P—

2023 44 e R DA 0 S R ) T A
Annual Report 2023 YR TR R A % R M R AT S

;xywﬁmwN' ?f
i

o SRR AR A

E&ﬁﬁ%EK%EA%%$ﬁ$IE;K&I%&F?%@@

15



—'—7

2023 4EH ERHEE TR ERIAS) Tt
Annual Report 2023 YR A TR R A % R E R AT S

AR E R LI, BILBBUNRICOE « i K2R a5
ORI A SE 5B, EBILHR AT 82w mibn AR FAE AR F AR 2
B RGN E T EARPER Sonfa . A s A RATIE CORREARRK” L,
RSP i AR IEAR GERE A . AR . ARFROKRISE SR B fhoe il 2023 il
PR TR Ty o XA TARXS Fedt ol ZAE2S . SCHORTIRIY 1 Rl 5
K JEFATRMNE S, ARRAARIL 1 1 5 K 22 R 55t 05 e B R e AN 3 Ay AR € sy
AP AT 2t 221K

ARIRFEHANE G ARG LAMREA TR TZ S =

2. Tl S I S A D 5 < K LR R R e B

x4 PN A A o R BT R A 2 R R T 2 AR
SRR SR AR, WBCRI A B AR BT 1 A 2k A Eh 502 (2008 4 A\ ik
15 it E X G AR A ) AV Z ARG S A R, B E 1R
B VSR LR S T RE, UESE 1T ARl AR AR R s M ALK L A
) i 7K ZR I ] BEE AN OR B 1 RS IR K I SR I ZE D B DA

X BB 5 Sl A A P AN K A RE TG R AR R ER SRR TR EEA

16



2023 £E4) B RHNEE TRV RS (B R K %) TAEEH
Annual Report 2023 1S FI B I B R R A ) 2 R M E R B A L 0

i, Fon b E R FEH Saitozyma. Solicoccozyma. Wallemia 25 B i =F &
BENIN, PAARR B - AR RS R A AR S ORE KRS, S TR
Jit, A4S T A R F A ER A R KUK AT E 97 4 /B (Science of the Total
Environment, 2022; Wei et al. RAAREE) . RAAHFWIFOIR, FHh 7ekilif
B E P ROR, R TSR T B g A S S (kR
e RO 5 AR ST I AT

Seawater Mud Brine Solar
storage solarization concentrating crystallization

== el [ a2 s

50um

PRI T8 2h WY ER B 2 P A e 5 2l e T R I 22 AR AL

17




—'—"

2023 4EH ERHEE TR ERIAS) Tt
Annual Report 2023 YR A TR R A % R E R AT S

3. VER RV R AR B X 2 E RHE LR R 5

SFF A MO R G e AR E KA [ B R BEl, B L e 5k
PHAT: S8 T 5 S N R T P PR R PR T K [ RS A A R 91 32 31 22 5 UFvF . 1%
MR ZFIF 130 24, GiEsMRE. M. RaEslRE. RIsSXiiE. A5
MR AR AES R . HAT, CAER R P B E 5 [ B 7 R | I
MATAE AR TEE AR 6 KA, Bt BT 0k, fEl. S, s AE ¢
T REE 5000 J71K .

2 RN B RAAE  Je ] i AL G R E 2 “ R AR R — 7 (2022
F1LH 20 H), B EHEARW (202246 H 21 H), =W M “IREF, HEHHE”
(2022 £ 5 1 14 H), HFgasid@) 4k “Harmik” (2022 4 5 ] 15 H) MifErg
TRUH B (20224 3 H 18 H) SEHREME AL .

Horp, JREIBANE L J5 [ SOE 1 VR ORRE) A [ A S B R L

554 55 R AL AL 5 RS R AR 3%+ 2023 R b E 7§44 P TLJil

0?[’\\7

ERAEOTRIERFINTTRS ERAE-01 A3 ERAR-02BR ERAE-03RFERHIE
A ®Z

W’\\_ E

ERAR-ZXIE1

ERAE-05RFRATIBRE ERAE-06REITFE

iHE P MR [ 5 2 [ R AR 51

18



I ——

2023 4E 4 TRk TEEn ()
Annual Report 2023 AR EERRAEN SHEERR ST AL |\ A
fi. FEER

1 P TESFEERE

2. EMIRESTLKE

19



—"

2023 4F 4 RS R GRS TEEH J
Annual Report 2023 VTS 8 P Ea M B R AR ) 2 A P B R S 9 0 4ocs

4. FiEEI B A

WHIHEIN 5 32K R K

20



HERHEE TR R (R RS AR R

nnual Report 2023 VLT TR R R 5 R R A 5

5. ARMTEHRMHE G RGURTEEH

TBSCS




ﬁ

2023 4EHH ERHEE TR ERIAS) Tt
Annual Report 2023 YR TR MR A S R e E BRI A 9T o
6. WIRWEERF

> HEYBRHRARE

22



I

2023 44 e R DA 0 S R ) T A
Annual Report 2023 YR TR R A % R M R AT S

> ESERRE ST X

A PRI R (B X) A GEUELELS. i)

-

ASERRR(ERE . ERHES)

I

A BECFE. BEf)

A REER. EiRHE) ORAEE(DE. HKZ)

T kPEIE (Kaki Bukit Tabur) BRI (Kilifi) AR (Arayat)

23



7—7

2023 4E 3 FERHNEE T RIERE RS T OJ
Annual Report 2023 VTS 8 P Ea M B R AR ) 2 A P B R S 9 0 4 oos

N BEERR

> 2023 4 11 H 13-15 H, #rEK
A S RS 1) BT e R Bk B O R
S, ARBRIR, SCESE SN T AL
K4, REEEPE Campinas K 2%
Fabio Pinheiro ##% % %%,

> 202349 2 H, ZFHIEBLAMEY]
BB F BN 2N T B VLB EUR H
[F) 44 B A B AR AR B R G R AR
A [ B EAROE SO I 7 Y R B A
M7 75 55 51 o

| > 20234 2 A, TAEESAZUTE
ﬂ ; A e e S A A 7
= TR i 4. AT BIREEHCR T AR -
¥t i RS & R S5 {8 B
e ] 2 AR Ml S A3 Y AR
i

+Bix

24



I——

2023 FE4R H E RS R TRV (R K%) T/EE
Annual Report 2023 YR A R e P I AR ) 2 1 1 B BRER A B 50 0

> 10 H 13 H, BEzEEzZm
FEAA D628 T )58 )\ Jm 4 [ AR 35 5
Bz Ry, @y “PSI YR

B 5 v iR S AR 3 A B 39
T RCMARLE] Bk .

2 H 25 H, TAEFEHAIH +
ERH RS KE S, BEG BTLRR
ERERS S Rk ST LN P D\
“RIRIEREIRFEE” N RS
BRE 525

> 3H22H, fEHR#H.
MZEEZIM T “FOKH” 5%
EEI

25



I
2023 4E# FERHNEE T RIER (BB R TiEEH
Annual Report 2023 VTS 8 P Ea M B R AR ) 2 A P B R S 9 0 A

’ | > 4 H 29 H, PERHNEELTR,

el R 0 51
BN o, Ty (B F
L LR T e —
LROISHT) MR, IR T i
LI 6 A

> 5 H 27 H-31 H, fEWRHFz.
o L AT D
| s e w5
|l R A
IET (R R 1 3R
O BB RN 1 1S

SRS T T . 7 f) 21 (24 H, TAESHETE
’ | L T T (R B
N SOESRESE. R, A
S 2 0
T 25 5 A RO AT 2.

26



I ——

2023 4E 4 TRk TEEn ()
Annual Report 2023 AR EERRAEN SHEERR ST AL |\ A

> 7TH23H-24H, FEEINMK
VTS 7 1R 2 T M Bt R B R 8%
1 B\ b v B Ay bR L 2R [l R
i X S 5 58 7 SR 2 5 A
FHEHCE DR

> 7 H 28 H-31 H, {FHi#HFZS
Bz )\ Jm o R ) R E R AR
B Jm or BH AR B m T e R

FHRRIZ

e > 8 15 H, T{EREMEHA
| T TR AT TR F AT

TR E e EAESH .

27



ﬁ

2023 4E 3 hERHMEE R (BB RS T/EEM
Annual Report 2023 T FI A IR MR AE Y 2 R E R B AT AL O

> 8 H 17-18 H, fFHHRZFZ BN
Z N e B e U S 2 AT ML Ay 2

| K o et G R S 2

[5]

Department of Biological Sciences
Faculty of Science

Nazianal University
of Sirgapare

m&,
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Wed, 23 Aug 2023 | 4 pm| DBS Conference Room 1
Hosted by Assoc Prof Huang Danwei

Nitrate and herbicides pollution can B
render corals more sensitive to heat| > 8 A 23 H, ®MH#EIRIKEH

stress N X . X .
Lk Ay NS 5 - v e

I eSS Y e N i

By Zhao Hongwei
State Key Laboralory of Marine Resources
utilization in South Ching Sea
College of Ecology and Environment
Hainan University, China
Global coral reefs are experiencing rapid
degradation under the stresses from climate
change and human activities. Several studies
have indicated that corals exposed to pollutants
and heat stress, particularly when experienced
simultaneously, show more pronounced
negative effects compared to individual
stressors. The findings of our study show that
nitrogen enrichment or PSIl herbicides pollution
can render stress-tolerant reef-building corals
more sensitive to heat stress. We elucidated the
underlying mechanisms by assessing
photosynthetic activities, antioxidant capacity,
and multi-omics analysis. In addition, the o
excessive nitrogen emissions in Hainan Island "5,
have been investigated as a case study, and
tailored strategies have been developed to
effectively manage them for the protection of
local ecosystems.

“ Nitrate and herbicides pollution
can render corals more sensitive to

heat stress” AR o

Wt vofesso f Ecology
¢ Degartment of Blogicor Sclences,
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Research Article

Genome-wide RAD sequencing data suggest predominant

role of vicariance in Sino-Japanese disjunction of the
monotypic genus Conandron (Gesneriaceae)

ao-Jun Ling” , Xiao-Lan Yao” , Juli Caujapé-Castells® (), Jordi Lopez-Pujol™> ), Ke Tan” , an
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Abstract Disjunct distribution is a key issue in biogeography and ecology, but it is often difficult to determine the
relative roles of dispersal vs. vicariance in disjunctions. We studied the phylogeographic pattern of the monotypic
Conandron ramondioides (Gesneriaceae), which shows Sino-Japanese disjunctions, with ddRAD sequencing based
on a comprehensive sampling of 11 populations from mainland China, Taiwan Island, and Japan. We found a very
high degree of genetic differentiation among these three regions, with very limited gene flow and a clear Isolation
by Distance pattern. Mainland China and Japan clades diverged first from a widespread ancestral population in the
middle Miocene, followed by a later divergence between mainland China and Taiwan Island clades in the early
Pliocene. Three current groups have survived in various glacial refugia during the Last Glacial Maximum, and
experienced contraction and/or bottlenecks since their divergence during Quaternary glacial cycles, with strong
niche divergence between mainland China 4+ Japan and Taiwan Island ranges. Thus, we verified a predominant role
of vicariance in the current disjunction of the monotypic genus Conandron. The sharp phylogenetic separation,
ecological niche divergence among these three groups, and the great number of private alleles in all populations
sampled indicated a considerable time of independent evolution, and suggests the need for a taxonomic survey to
detect potentially overlooked taxa.

Key words: demography, ecological niche differences, isolation by distance, phylogeography, relict plant, species distribution

model.

1 Introduction

Due to its vast extension, stretching from boreal to tropical
ecosystems, East Asia is a key region for relict species/
lineages that survived the Cenozoic climatic deterioration,
and thus often presents complicated species distribution
patterns, for example, disjunctions (Qiu et al., 2009, 2011; Qi
et al., 2014; Tang et al., 2018). Traditionally, two alternative
explanations have been proposed to explain species disjunct
distributions (Tallis, 1991), that is long-distance dispersal
across pre-existing geographical barriers, or the fragmenta-
tion of a widespread ancestral range (vicariance) by the
formation of geographical barriers such as mountain uplifts
and marine transgressions. The role of dispersal vs. vicariance
has for decades fascinated scientists in the fields of
biogeography and evolutionary ecology, but the relative

© 2022 Institute of Botany, Chinese Academy of Sciences.

contribution of these diversification forces to current species
geographic patterns is still debated, partly due to the
elusiveness of extinction and the high numbers of biotic,
abiotic and stochastic factors that overlap throughout
the geological ontogeny of each region (Caujapé-Castells
et al., 2017).

Conandron ramondioides Siebold & Zucc. is the only species
of the genus Conandron Siebold & Zucc. (Gesneriaceae), with
a disjunct distribution in mainland China (in four provinces:
Anhui, Fujian, Jiangxi, and Zhejiang), Taiwan Island, and the
Japanese islands (Honshu, Kyushu, Shikoku, and the
Ryukyus) (Wang, 2004; Wang et al., 2010; Xiao et al., 2012).
This monotypic genus is distinctive for its radially sym-
metrical corolla with four fertile stamens and cohesive
anthers (Wang et al.,, 2010). The molecular data available
indicate that C. ramondioides is a relict taxon that probably
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A proposed metric set for evaluation of genome

assembly quality

Peng Wang @ ""®* and Fei Wang®*

Quality control is essential for genome assemblies; however, a consensus has
yet to be reached on what metrics should be adopted for the evaluation of
assembly quality. N50 is widely used for contiguity measurement, but its effec-
tiveness is constantly in question. Prevailing metrics for the completeness
evaluation focus on gene space, yet challenging areas such as tandem repeats
are commonly overlooked. Achieving correctness has become an indispensable
dimension for quality control, while prevailing assembly releases lack scores
reflecting this aspect. We propose a metric set with a set of statistic indexes
for effective, comprehensive evaluation of assemblies and provide a score of a
finished assembly for each metric, which can be utilized as a benchmark for
achieving high-quality genome assemblies.

Long-read sequencing and complete genomes offer opportunities to rethink
assembly quality metrics

With the wide adoption of long-read sequencing (see Glossary) technologies, the quality of
genome assembly has advanced considerably [1,2]. As a consequence, many recently
released eukaryotic assemblies are considered to be of high quality (e.g., [3—7]). However, ‘high
quality’, when used in reference to genome assemblies, is a subjective term, such that long-
read sequencing and chromosome-level scaffolding alone cannot guarantee widely accepted
quality [8,9]. This issue stems from the lack of a standard set of metrics adopted for the evaluation
of assembly quality. Although metrics like N50 have been widely used, a consensus has never
been reached on the number and specification of metrics that should be adopted to benchmark
the quality of a new de novo genome assembly.

Numerous efforts have been made to invent metrics and develop tools for the evaluation of
assembly quality. While each serves a specific purpose, the metrics can be broken down into
three dimensions: contiguity, completeness, and correctness, or in short, 3C criterion. To
gauge contiguity, researchers have been using N50 and similar metrics, but their reliability has
been questioned repeatedly. Regarding completeness, gene space has hitherto been the
focus of attention [2], nevertheless, multiple studies have revealed that challenges of sequencing
and assembly do not lie in gene space, but in repetitive element regions [10-12]. Correctness
attracts the least attention and is often neglected, despite its significant relevance to genome
quality. All these issues highlight the necessity to rethink the employment of metrics for the
evaluation of genome assembly quality.

For quality control, a metric can be viewed as a diagnostic indicator. To measure genome assem-

bly quality, each metric should have a value that can be obtained by evaluating a finished genome.

Recent work revealed that long reads are sufficient to span complex repeats, enabling assembly
Check for

| updates |
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Highlights

The lack of a consistent language high-
lights the value for consensus of the met-
ric set for quality evaluation of genome
assembly. We propose a metric set cov-
ering eight metrics to measure assembly
quality.

N50 is not robust enough to measure
assembly contiguity. We suggest the
ratio of contig counting to chromosome
pair number to compensate for the
flaws of N50.

To assess completeness, the major chal-
lenge lies in tandem repeats, including
centromeres, telomeres, and ribosomal
loci. Also, organellar genomes should
be concemed.

Correctness is frequently overlooked. To
measure it, we suggest assessing both
base-level and structural error.

Technologies are reaching adulthood to
generate a finished eukaryotic assembly.
We provide a score of a finished genome
for each metric as a reference to mea-
sure assembly quality.
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Abstract

Hiptage stenopterum K.Tan & M.X.Ren, a new species of Hiptage collected from a deep
valley close to the Nujiang Gorge, northwest of Yunnan Province, China, is described
and illustrated based on molecular and morphological data. The new species was found
isolated in an entrenched valley of the Laowo River, a tributary of the Nujiang River, at
the northern edge of the distribution range of the genus. H. stenopterum shares some
morphological similarities with the narrowly endemic H. incurvatum and H. lushuien-
sis. However, H. stenopterum is easily distinguished by its oblanceolate lateral wing of
winged mericarp, 10 to 12 calyx glands, and branchlets densely rusty tomentose. The
new species status is also supported by molecular phylogenetic analyses based on nu-
clear ribosome internal transcribed spacer (nriTS), which showed distinct systematic
boundaries from the most morphologically similar species, H. incurvatum and their mor-
phological relatives, H. lushuiensis.

Key words: flora of Yunnan, Hengduan Mountains, Hiptage, Malpighiaceae, taxonomy

Introduction

Hiptage Gaertn. (Gaertner 1791) is a large genus of Malpighiaceae, currently
comprising ca. 40 species of woody shrubs or lianas growing at shrub forests
or valleys on limestone hills or riverbanks of tropical Asia, such as Indo-China
Peninsular, Malay Archipelago and Southern China (Sirirugsa 1991; H6 1992;
Srivastava 1992; Chen and Funston 2008; Ren 2015; Yang et al. 2018; Tan et
al. 2019; Dong et al. 2020; Wei et al. 2022). Hiptage is derived from the Greek
hiptamai, which means “to fly” and refers to its unique three-winged fruit. Such
three-winged fruit means it is easily dispersed over long distances, explaining
its widespread distribution in tropical Asia (Sirirugsa 1991; Srivastava 1992; H6
1992; Chen and Funston 2008). Nonetheless, most species of this genus are
narrow and endangered endemics, especially in the ravine and mountain peaks,
such as H. multiflora F.N.Wei, H. lushuiensis S.P.Dong, K.Tan & M.X.Ren, and
H. incurvatum K. Tan & M.X. Ren (Wei 2018; Tan et al. 2019; Dong et al. 2020).
In recent years, five new species of Hiptage have been described. One species

* The authors contributed equally to this paper.
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Abstract

A new lithophytic species of Gesneriaceae, Petrocodon rubrostriatus K.Tan, X.Q.Song &
M.X.Ren, sp. nov. from Lvchun County, South Yunnan, China, is described and illustrated
here. It closest resembles P. mollifolius (W.T.Wang) A.Weber & Mich.Mdller, but the new
species is differentiated from it by red to brownish-red stripes in the yellow corolla throat
and 4.5 mm long bract lobes, a ca. 10 mm long style, and staminodes inserted at 2.5-3
mm from the corolla base. The species is preliminarily assessed as ‘Critically Endangered’
(CR) according to IUCN criteria, since currently only one single locality is known with a
few subpopulations on a fragmented limestone cliff, with fewer than 300 individuals.

Key words: Didymocarpoideae, flora of Yunnan, limestone, new taxon

Introduction

Petrocodon Hance is a genus of lithophytic perennial herbs in the Gesneriaceae
with currently 49 species and one variety (P dealbatus var. denticulatus), mainly
distributed in the limestone regions of southwestern China, and four species
distributed on the northern Indo-China Peninsular (Huang et al. 2022; Yang et
al. 2022; GRC 2023; POWO 2023; Zhang et al. 2023). Most species of Petroco-
don are endemic to karst landscapes (Fan et al. 2020; Li et al. 2020 a, b), except
for three species, Petrocodon asterocalyx F.Wen, Y.G.Wei & R.L.Zhang (Zhang
et al. 2018), P. chishuiensis Z.B.Xin, FWen & S.B.Zhou (Xin et al. 2020), and
P. wui FWen & R.B.Zhang (Zhang et al. 2023), which are distributed in Danxia
landforms. After the revision based on molecular phylogenetic studies, sev-
eral Chinese monotypic and small genera have been included in Petrocodon,
such as Calcareoboea C.Y.Wu ex H.W.Li and Lagarosolen W.T.Wang (Weber et
al. 2011), one species of Wentsaiboea D.Fang & D.H.Qin (Weber et al. 2011) and
one species of Primulina Hance (Xu et al. 2014). Petrocodon is a genus with
one of the highest diversity of floral traits in Chinese Gesneriaceae, which may
have resulted from coevolution with their pollinators (Weber et al. 2011).

* The authors contributed equally to this paper.
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Abstract

Habitat fragmentation can cause isolation and decline of a formerly continuously distributed population, which leads to loss of genetic variation
and increased risk of extinction. Vatica mangachapoi Blanco is a dominant tree species growing in the lowland rainforests of Hainan Island, China.
Remarkably, this species dominates a coastal forest in Shimei Bay, Wanning City of Hainan Province (China). Due to logging, expansion of
farmland and villages, and construction of tourism facilities, the coastal V. mangachapoi-dominated forest has become fragmented, threatening
its future. To evaluate the effects of habitat fragmentation on this unique coastal forest, two V. mangachapoi populations (SM and RY) along the
coast and one population in the lowland rainforest near the coast were selected, and their genetic diversity was assessed based on 12 SSR
markers. In addition, the genetic structure of the three populations and gene flow among them, and the fine-scale spatial genetic structure (FSGS)
of the SM population were also studied. The results show that the three V. mangachapoi populations had comparable levels of genetic variation,
and differentiation among them is negligible (Fg = 0.008 ~ 0.013). Model-based clustering, Principal co-ordinate analysis and the Neighbor-
joining (NJ) methods consistently support a homogeneous genetic structure of the three populations, and strong gene flow was detected among
them by MIGRATE analyses. Moreover, there is no significant FSGS in the SM population. A relatively short time since habitat fragmentation and
gene flow mediated by seed dispersal might be the likely reasons for the high levels of genetic variation and an absence of genetic structure of
the coastal V. mangachapoi populations. In conclusion, even though there are no significant effects of fragmentation on the coastal V.
mangachapoi forest, strict protection is required to prevent further deforestation and fragmentation. Besides, saplings of V. mangachapoi should
be planted in forest gaps to reconnect fragments of the coastal forest, which would be of benefit for the long-term survival of the tropical coastal
V. mangachapoi-dominated forest.

Citation: Duan J, Wang H, Tang L. 2023. Effects of habitat fragmentation on the coastal Vatica mangachapoi forest (Dipterocarpaceae) in Shimei Bay,

Hainan Island, China. Tropical Plants 2:8 https://doi.org/10.48130/TP-2023-0008

Introduction

Trees from family Dipterocarpaceae serve an important
ecosystem function in the rainforest community of Asian tropi-
cal forests, where 20%—-50% of the canopy layer belong to this
familyl". With high-quality timber that has a high economic
value, dipterocarp forests also form a major pillar of the global
tropical timber tradel?. Due to long-term over-harvesting and
land use change, tropical rainforests have become severely
fragmented, and a large number of dipterocarps are today
listed as endangered species and are at risk of extinctionl3l. As a
result, ecosystem services of Asian tropical rainforests in which
dipterocarps are the dominant species have been seriously
impaired!l. Therefore, conservation genetics studies focusing
on Dipterocarpaceae are urgently needed!"’.

The tropical forests in Hainan Island, China are located at the
northern edge of tropical Asia and are distinct from the typical
tropical rainforests of Southeast Asia in terms of species
composition, community structure and appearance as a conse-
quence of the influence of the Asian monsoonl®l. Only three
species of Dipterocarpaceae, Hopea hainanensis Merrill & Chun,
H. reticulata Tardieu and Vatica mangachapoi Blanco can be
found on this island. Although the species diversity of Diptero-
carpaceae in Hainan Island has been greatly reduced as

Page 2 of 9

compared to that in Southeast Asia, the three species, espe-
cially V. mangachapoi (Fig. 1), play a key role in community
assembly and ecosystem functioning of the lowland rainforests
of this island®~7L. It is remarkable that V. mangachapoi has
developed into a continuously distributed coastal forest grow-
ing on sand substrate with 25 kilometers-long and 400 to 500
meters-wide at Shimei Bay, Wanning City (China), which is esti-
mated to be at least 4000 years old3l, A study showed that soil
moisture and organic matters of the sand substrate are much
lower than those of normal tropical soils!'%. The formation of
the coastal V. mangachapoi-dominated forest on barren and
harsh sandy beach is unique and rare in itself, which could
serve as an example to study the underlying physiological and
genetical adaptation of V. mangachapoi to arid and poor
substrate. In recent years, due to such factors as coastal devel-
opment and village expansion, the area of the coastal V.
mangachapoi-dominated forest in Shimei Bay has been
reduced, and the formerly intact population has fragmented
into several isolated patches. Coupled with the presence of
forest gaps and fungal disease caused by human interference,
the survival of the coastal V. mangachapoi is seriously threat-
ened®11.121. Conservation management is thus needed to
protect this unique coastal forest dominated by V.
mangachapoi.

Duan et al. Tropical Plants 2023, 2:8
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Abstract

Vatica mangachapoi is a tropical tree species native to Southeast Asia. It has long been valued
as a timber species because the wood resists decay, but it is now considered vulnerable to ex-
tinction due to habitat loss and overexploitation. Here, we present the first chromosome-level
genome assembly of V. mangachapoi that we created by combining data from PacBio long read
sequencing with Hi-C proximity ligation and Illlumina short-read sequencing. The assembled ge-
nome was 456.21 Mb, containing 11 chromosome and a BUSCO score of 93.4%. From the newly
assembled genome, 46,811 protein-coding genes were predicted. Repetitive DNA accounted for
53% of the genome. Phylogenomic and gene family analyses showed that V. mangachapoi di-
verged from a common ancestor of Gossypium raimondii 70 million years ago. Transcriptome
analyses found 227 genes that were differentially expressed in the leaves of plants grown in nor-
mal soil relative to plants grown in dry, coastal, sandy soil. For these genes, we identified three
significantly enriched with GO terms: responses to organonitrogen compounds, chitin-triggered
immunity, and wound response. This genome provides an important comparative benchmark
not only for future conservation work on V. mangachapoi but also for phylogenomics work on
Dipterocarpaceae.

Key words: dipterocarp forests, genome assembly, whole-genome duplication, tree genomics, conservation biology

1. Introduction accounting for over 90% of the species in the family." Species of the

Dipterocarpaceae is a pantropically distributed family of trees Dipterocarpoideae provides the foundation on the establishment of
known for producing high-value timber and for being a species of ecosystems in tropical forests.” In Southeast Asian tropical forests,
ecological importance, including ~500 species. Dipterocarpoideae is Asian dipterocarp forests provide a variety of ecosystem services, in-
the largest and most diverse subfamily, comprising 13 genera and cluding global carbon balance, regional climate regulation, and

©The Author(s) 2022. Published by Oxford University Press on behalf of Kazusa DNA Research Institute.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https:/creativecommons.org/licenses/by/4.0/), which permits
unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited. 1
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ARTICLE INFO ABSTRACT
Editor: Julian Blasco Superimposed on ocean warming, nitrogen enrichment caused by human activity puts corals under even greater pres-
sure. Biosynthesis of fatty acids (FA) is crucial for coral holobiont survival. However, the responses of FA biosynthesis
Keywords: pathways to nitrogen enrichment under heat stress in coral hosts and Symbiodiniaceae remain unknown, as do FA
Coral translocation mechanisms in corals. Herein, we used the thermosensitive coral species Acropora hyacinthus to investi-

Symbiodiniaceae

Global warming gate changes in FA biosynthesis pathways and polyunsaturated FA translocation of coral hosts and Symbiodiniaceae

Nitrogen enrichment with respect to nitrate and ammonium enrichment under heat stress. Heat stress promoted pro-inflammatory FA bio-

Fatty acid synthesis synthesis in coral hosts and inhibited FA biosynthesis in Symbiodiniaceae. Nitrate enrichment inhibited anti-

Fatty acid translocation inflammatory FA biosynthesis in Symbiodiniaceae, and promoted pro-inflammatory FA biosynthesis in coral hosts
and translocation to Symbiodiniaceae, leading to bleaching after 14 days of culture. Intriguingly, ammonium enrich-
ment promoted anti-inflammatory FA biosynthesis in Symbiodiniaceae and translocation to hosts, allowing corals to
better endure heat stress. We constructed schematic diagrams of the shift in FA biosynthesis and translocation in
and between A. hyacinthus and its Symbiodiniaceae under heat stress, heat and nitrate co-stress, and heat and ammo-
nium co-stress. The findings provide insight into the mechanisms of coral bleaching under environmental stress from a
fatty acid perspective.
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ARTICLE INFO ABSTRACT

Keywords:

Nutrient

Nitrogen

Phosphorus

Water quality modeling
Non-point source pollution

Water quality modeling facilitates management of nutrient flows from land to rivers and seas, in addition to
environmental pollution management in watersheds. In the present paper, we review advances made in the
development of seven water quality models and highlight their respective strengths and weaknesses. Afterward,
we propose their future development directions, with distinct characteristics for different scenarios. We also
discuss the practical problems that such models address in the same region, China, and summarize their different

characteristics based on their performance. We focus on the temporal and geographical scales of the models,
sources of pollution considered, and the main problems that can be addressed. Summary of such characteristics
could facilitate the selection of appropriate models for resolving practical challenges on nutrient pollution in the
corresponding scenarios globally by stakeholders. We also make recommendations for model enhancement to

expand their capabilities.

1. Introduction

Water environment challenges threaten global sustainable develop-
ment. The United Nations put forward 17 Sustainable Development
Goals (SDGs), of which SDG 6 (clean water and sanitation) and SDG 14
(life below water) are linked to the water environment and its man-
agement (Pradhan et al., 2017; Nilsson et al., 2018). In addition, there
are 319 interactions between the SDGs related to the water environment
(SDG 6 and SDG 14) and other SDGs (Alcamo, 2019; Florke et al., 2019;
Wang et al., 2022). Due to rapid population growth and economic
development and increased human activity over the years, the input of
nutrients (nitrogen [N]/ phosphorus[P]) into rivers and seas has
increased (Seitzinger et al., 2010; Holden and Otsuka, 2014; Amin et al.,
2017), accelerating eutrophication, which is associated with hypoxia,

biodiversity reduction, and harmful algal blooms (HABs) (Garnier and
Billen, 2007; Howarth et al., 2011; Binzer et al., 2016; Wurtsbaugh et al.,
2019). Consequently, it is critical to address the water environment
challenges as soon as possible for sustainable development.
Researchers have developed several models for evaluating nutrient
flows from land to rivers and seas, including Global Nutrient Export
from WaterSheds (Global NEWS), Model to Assess River Inputs of Nu-
trients to seAs (MARINA), IMAGE-Global Nutrient Model (IMAGE-
GNM), SPAtially Referenced Regressions On Watershed attributes
(SPARROW), HYdrological Predictions for the Environment (HYPE),
Hydrological Simulation Program-Fortran (HSPF), and Soil and Water
Assessment Tool (SWAT) (Table 1). These models can be used to simu-
late shifting water quality trends under different land use and climate
conditions. The models also facilitate the study of changes in aquatic
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e A novel microfluidic immunosensor
against okadaic acid (OA) was
developed.

e The method achieves on-site detection

¥
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tion of 0.49 ng/mL.
e Smartphone imaging was used to realize
the rapid detection of OA in shellfish.

ARTICLE INFO ABSTRACT

Handling Editor: Dr. J.P. Landers Okadaic acid (OA) is a marine biotoxin that accumulates in seafood and can cause diarrheic shellfish poisoning if
consumed. Accordingly, many countries have established regulatory limits for the content of OA in shellfish. At

Keywords: present, methods used for the detection of marine toxins are time-consuming and labor-intensive. In order to

Okadaic acid

Microfluidic immunosensor
Smart phone imaging
Shellfish

Marine biotoxins

realize rapid, simple, and accurate detection of OA, we developed a novel microfluidic immunosensor based on
magnetic beads modified with a highly specific and sensitive monoclonal antibody (mAb) against OA that is used
in conjunction with smartphone imaging to realize the rapid detection of OA in shellfish. The method achieves
on-site detection results within 1 h with an ICso value of 3.30 ng/mL for OA and a limit of detection (LOD) of
0.49 ng/mL. In addition, the analysis of real samples showed that the recoveries for spiked shellfish samples
ranged from 84.91% to 95.18%, and the results were confirmed by indirect competitive enzyme-linked immu-
nosorbent assay (icELISA), indicating that the method has good accuracy and precision. Furthermore, the results
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ARTICLE INFO ABSTRACT

Keywords:
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Heavy metal pollution associated with human activity is of big concern in tropical bays. Microorganisms may be
highly sensitive to heavy metals. Nonetheless, little is known about effects of heavy metals on microbial structure
in tropical bay sediments. In this study, 16S rRNA gene sequencing and potential ecological risk index analysis
were used to analyze the relationships between nine metals (arsenic, lead, cadmium, cobalt, chromium, copper,
zinc, manganese, and nickel) and bacterial communities in the sediments of Bamen Bay, China. Our results

showed that Bamen Bay was under a considerable ecological risk and cadmium had the highest monomial po-
tential ecological risk. In addition, individual metal contamination correlated with bacterial community
composition but not with bacterial a-diversity. Arsenic was the metal influencing bacterial community structure
the most. Our findings provide a novel insight into the monitoring and remediation of heavy metal pollution in

tropical bays.

1. Introduction

To date, bays have been major hubs of sea and land transportation,
industrial bases, and major urban centers. At the same time, they pro-
vide unique natural conditions and numerous ecological features mak-
ing them critical ecosystems for a large variety of marine species (Pan
and Wang, 2012). Heavy metal pollution has become a major environ-
mental issue in bays due to intensive human activities. For example,
heavy metal pollution was reported to be severe in Bohai Bay (Feng
et al., 2011), Jinzhou Bay (Li et al., 2014), Jiaozhou Bay (Liang et al.,
2018), and Xiangshan Bay (Zhao et al., 2018) in China, respectively.
Bays comprise isolated ecosystems. When land-based pollutants enter
bays, they are deposited in the seabed sediments through complex

* Corresponding author.

physical and chemical processes, which can ultimately alter the micro-
bial community compositions in sediments and their function (Miiller
et al., 2001; Kaci et al., 2016). Microbial communities in marine sedi-
ments can break down organic matters of plant litter and participate in
the transformation of pollutants (Smith and Hollibaugh, 1993; Benoit
et al., 2003).

Several studies have investigated the effects of heavy metals on mi-
crobes in temperate bay sediments over the last ten years. For example,
Yao et al. (2017) observed that heavy metals strongly influenced bac-
terial community composition in the sediments of Jiaozhou Bay, China.
In addition, copper (Cu) input significantly reduced the number of
cultivable bacteria in Jiaozhou Bay sediments, considerably decreasing
carbon utilizing ability and bacterial functional diversity (Zhao et al.,
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ABSTRACT

Background & Aims: Traditional cultures typically harbor some knowledge and skills on sustainably using and
protecting natural resources, which is helpful in modern biodiversity conservation and ecological civilization
construction. Bombax ceiba is a common tall tree in tropical and subtropical regions. The tall and straight trunk, big, red
flowers, and the fruit fiber of B. caiba that can be spun make people know and use B. ceiba for a long time, has caused
the nearby civilizations to learn how to ultilize the tree, and form a rich culture surrounding the tree.

Progress: In Central America and Australia, B. ceiba is mainly used for canoes and carving, while in Asia this unusual
tree is of much more importance in utilizations and has become ‘Cultural Keystone Species’ in India, Vietnam,
Myanmar and South China, and as a consequence, more ancient trees (> 100 years) of B. ceiba can be found in Asia
than other regions. In China, B. celba cultures have a long history and can be traced back to Xia and Shang Dynasty
since B. ceiba characters is found in SHAN HAI JING and the Sanxingdui Ruins. Due to its high economical use and
cultural importance, B. ceiba is always the dominant tree in ‘Fengshui forest’ near villages and farmlands, with some
rare species and native vegetation. In Vietnam, Bangladesh, and South China where rice is widely planted long time
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Species distribution pattern and formation mechanism of mangrove plants around the South
China Sea

YANG Xin and REN Ming-Xun’
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China Sea, Hainan University, Haikou 570228, China

Abstract

Aims The region around the South China Sea is a relatively independent semi closed geographical unit, which
can be divided into eight areas, including the coast of South China, Hainan Island, Taiwan Island, Indo-China
Peninsula, Malay Peninsula, Kalimantan Island, Palawan Island, and Luzon Island. The region around the South
China Sea is one of the regions with the most concentrated distribution of mangrove plants in the world. This
study aims to explore the geographical distribution pattern and the underlying mechanisms of mangrove speciesin
the eight regions around the South China Sea.

Methods Species richness and distribution of mangrove in the region around the South China Sea and other
regions worldwide were obtained through extensive literature survey and mapped with ArcGIS. Species
distribution map with 1° x 1° grid of four typical mangrove taxa, i.e. Rhizophoraceae, Mavaceae, Sonneratia,
Avicennia, were drawn by DIVA-GIS 7.5.0. The migration history and route and its main influencing factors were
explored through literature survey in ISI Web of Science.

Important findings (1) There are 39 species of true mangroves and 14 species of semi-mangroves distributed in
this region, mostly distributed in Malay Peninsula, Kalimantan Island, Hainan Island, Indo-China Peninsula,
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Ecological functions of vascular epiphytesin habitat construction
ZHANG Zhong-Yang', SONG Xi-Qiang*, REN Ming-Xun?, and ZHANG Zhe"*

Key Laboratory of Genetics and Germplasm Innovation of Tropical Special Forest Trees and Ornamental Plants, Ministry of Education, School of Forestry,
Hainan University, Haikou 570228, China; and *Center for Terrestrial Biodiversity of the South China Sea, School of Ecology and Environment, Hainan
University, Haikou 570228, China

Abstract

In forest ecosystems, vascular epiphytes in the forest canopy act as buffers against environmental pressures, create
important habitats for other organisms, increase the complexity of forest ecosystems, and enhance species
diversity and community stability. Vascular epiphytes can create distinct habitat forms and perform unique
ecological functions. Based on their morphological functional characteristics, they can be categorized into two
groups:. collecting plants and ant-nest plants. The former group includes “trash-basket” and “tank-form” plants,
while the latter group includes “ant-garden” and “ant-house” plants. The present paper discusses the positive
effect of vascular epiphytes on canopy biodiversity through the creation of habitats. It reveals the existence of
these microhabitats can increase the complexity of the canopy community structure and food web, thereby
promoting community stability. Additionally, we analyze how herbivorous defense and nutrient acquisition
promote the evolution of specia structures of vascular epiphytes for creating habitats, and the impact of these
structures on the evolution of other canopy organisms. Drawing on the current research hotspots in canopy
science, this paper explores the role of habitat-constructing vascular epiphytes in the three prominent areas:
biological interactions in forest canopies, community succession, and responses to global change. This paper
highlights the role of habitat-constructing vascular epiphytes as “umbrella species’ with significant conservation
value in the face of globa change. We suggested to strengthen the research on the evolutionary history and
ecological functions of different types of vascular epiphytes, and to explore the biodiversity conservation
strategies for tropical and subtropical forests ecosystems in the context of global change.

Key words forest ecosystem; biodiversity; biotic interaction; community ecology; umbrella species; canopy
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