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FEMERITE AL, R IUA 8 BAREIE A2, HZ) 0% BLAF PR 7 Foi th AL i, &4
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JEH X R AZJR A I v, T AR AR S A A AR i A iR e AR, KAE L
Yol 2 FEVER 3 AAS SR R R T SRR, HAR SRR IRIR  TIRE B0 4 7] e
A BT H A 33 SN S TR AR - RS, AR o AR T ) R DR BEAT 1 W

I — B IRAZ S, I REAASE S 3 HT , 2 — 2D R G R AN 3t 2 DX SRS 57 (1) SNPs,
SEHLPRE T U, ORI X AR R SR AR S

KRR MK, WBRERAY:, YMIER, AR, i

IR SOV i B 4 BE R BE AR R

g7z
HRIMPE RS SRR %5 1iE 200062
spli@des.ecnu.edu.cn

AW NAR A A NS S ) 2™ U8 ) 2B 2SR 5T 1), $B 7R L SR Al BE 25 5 N
RN S AR ERE R ORE R . S — A, AR SCHE (R IRD) BLAEH 1
FHSCEIPRANBE 2531 S TR RTAS U RE T 25 25 5% R Bz I A RADFP 2% 5y A AN NAR » 3K
MBI SR B AE— R IERAR Y “IRR ST kIR 7o FERL 25 30 4RI, B GEIX— ikl
FEABREMITE T RERGIE TR, BN R NMRE B TR FE AR A T BE PR A
FEH A, AN R SCHR L I P AN AH S HROAB GG o (ELRS B A TR 3 DX RO BIE FEAEATE A5 L i R 4
W, X R AR A AEAR R N X

LS M 9780 FhAM KA TAEHMIAE 4R 494 MBI AIEEE, AT IAE 2 BRRE B
B IR SCVAM R (A1 S B 25 PR 26 PR FERE IR BREA AL OSSR R MU A W) o (A2 kR RS BB
AP i M. BARRIUY: RS AR SR AR, AR R Gk 2T sk
SRR 55 DA s 6 v A BE AR B 55 (Mt X, RUASHA R 2% Kk A I AR A b 5
BT NI o X3 FE R FEA% S A8 N S sl i ) b X R B B O 25 (a3 . IX— T Fe 6
BB, IE AN GG B A SRR A A ROk 0 BE B 1 G R 3R, HEITT N IX —
KIE 160 24 1 ERIE 2Bk RUE _ERIANRSE AL 13T 10
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TARGERHE

1 WEUMEESRP (BEA: 8. ™
)
2 1L R RIB AL BT AL

g, 2%, B4R, Xgik, I, K, KENR, TR
ZHKF Y 650504
yuli@ynu.edu.cn

U H R T EARE S 5 BB I HAR MG KM FLah 4, ORI AT e & 532 ik Z il
HE Tz, 7S 8 H, SFFH, Il Peh ERF IR L, BEilifs
FUHESHFPRIEMS ANE GUEHRE, BFEH, @8HE, a8HE, RRHE) ZREBRS
AL R R — EAFAE G 8 o FATHI SRR 1 2 T A it A, #0E 1 r LR AR I B
BALRIREG R R 5 TR, BAT 28 (L W AR P S2 3l A AT AT 70 A L1 T A T P A2 4
DI AR A AT el e JL 2 T 852 2 L R 23 MR R i e s ) e 2 S R TSI N
FAGEN I T 7L WA SO A SR AR . AR S RARBUN B BRI E A £k
JE, BT KT A AL A, 3R % Ll T I A S S R IR A R AN AR A T ) R B
FARNEE L RIS AR AL 7 HEE R BAh, L BRI R T, FRAT I A
A TR BT, BfE B AMIERE Ao, RAZHETE, AN, ¥
KA, BRI LR BRSNS, B 1o L T BRI B PRI AIE N, R W T AN IE
TEY 2 T B 2R AR A EAE R, 95 i W s s N IR A, I S P =
Yol A AL AT B o A3 PR PR A 1 R PR SR . A RBR, WU T BN IS
Al EHAMOEAE, SR LT IR W74l ROv s L F A B P A DL T A a6 1A
k[ S8 RN R B RE AL SR 03t 1 2857 3 (6 LA o

Regm: 7l Rk, RRAY; WEkEma

o B TR X AR BUE  BEY R S RS

Il B e
i EREROE Y B 430074
giuyingxiong@wbgcas.cn

o ] IV AT L X 55 = 20 A 1 LR P, ORBE T VR 2 RO A H R W KA
B BHAEYD - SR10, BATR 5 =20 DR B R AR AT N S5 B0 K 48 o S8R 3 o
B SR AT R 2 LD, AR TR RN BN A5 D SN B SRR U e ELAE R - SR R

PG MRS 2 REE L AR AR G 5. SRR, APRARALN 23 =40 18
5
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PHImEEW . WER. ZHESERMBETTR 7 REVF. SRR THrH iyl i +4 35
Bt VRN WEARRLE T YIRS R0 BRI K- K A2 % I LGM
URARYS PELF BAEY R T SURI MR A A A S SR, S Rl A R I R
BRI BRI AERE 7 OGS AL P R AR S L A a4 38 57, ANTIT B 1 17 B A 1R S 12 22 AL
MBEIRE ST SR R H AR ORI, o AR AR X A E A B R AR RE A 22 PR 4 A2 25 e
Stk de . KT S B SR 52 LGM SRR A Kl #1 N g xot A Bl O Fr S 5
M, 71 B PRI SR B SRS AR L 3 BT 7 3 A% S R AT R, SRR B LS
BB T RACRE ik gs, AL SO N, T KL ARG TR AR, FATHR T T ARIE
=20 BHEMN R

AHRAE: B EE AR PIOR TR SRR

oyl &R
1. HEER R Jbs 101121;
2. b REFLEmRESR b 100871
* shengli@pku.edu.cn

= %(Neofelis nebulosa) i 52 b7z /040 THREAEH . fEr . AR STHRHLX I #H 5 T
PR . BT RIADORELZ IR TR SRS, A ARMCRAR. Hu R AR L 2%
Bk PN DT 25 R 3 (R4 I, 20 20 H 9 DA 2 34 7 B 1) A Y0 TR AR i R 2 KR i sk,
S ARPUIR IR TF A VTG . FRATRGA R M T E P 1950 4E LR =50 A . B AN A
Sk MO BT EIRIESE E IR, BT P E SR GUATEIX N a3l R AR AR BT
[ N =5 5 A5 X N 55 MHb L 2010-2020 4FFILTAMEALIE IR, 454 [F IR 72 STk
TR E RSN ATAL A, FRAGHE T B AR =5 B S & AR, HAE bt -
BN A TE X R EZ, KPS 2010-2020 4 (1) AR bR 56 R (IR E 1A = 50 S il A
A4k, DATE R ) 2= 54 SC ST 2 b AR 3 L e X 45 B Sk, 1950-2009 4F, R EH) =
P DUNTS e, Hl . B ML TR TR R, AL, WIRS. . TP, W
L. AEE DL B3 17 NMEBATEIX A =301, R 12 AN g4 2iid 20 40 4h i
NESR, HRMUE = 8 AT H 16 XA =30 R AE 8L, 2 a3 E KRl b X 2 5938 a0 5,
HUETHAR 64,003 km?, 2 BIAL T 9 AL S BT, Ho 3 A S BEE . 2010-2020
TR, TR ST SEAE 5 A E AR X 1) 10 MRE KLk B =5Y, AL T P AR rE i LA & = /e
PSRN R R 2 AN AT S M BB (R 5 R - R BT L L e -2 o L Bk AR < To & 1L R -
A LLBK ) 32145 - 2010-2020 4[], 3 P AN BB Hh L5 A X33 1) 4 350 AR AR 7 5 2808 12 (0.84%)
INTFEEHML.57%) o INASHIE T2 145 TAHEWT, R B H BTafl A6 (0 = SR B A 1T Re 4E R (E S 58
AR ST AR, T PSR B B A U Pk o AR SCOR I S AT BT I b e S s A PG, 5
TEREAG S P S TAE DR TH = 500 B 5 i S P E i@ M, [R5 a0 40 A X [ T T F %
BRI B, NIUE =3RRI A A7 R R R SR b BLELAE

SR SO ARSI, LAMENL MR ATE RS, B BEEHRY (R
b
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PR PUE AR PR SR — LR
HEMEHREFELEHAG

A&~
GRUNIE RS Akl
shaojw@ahnu.edu.cn

I BRGS0 FEAE BRI DR 55 3 SR P B0 BT SR it P 40l 22K
YIS Sl al ki N S b A A N PR 5 € 7 i e D P17 T 561 e B2
Sy A DR AL [ B A ) 5 S BN 73 S ) 17 e 2B R A R R A R
BRI R 731 T 22 o AT A EE B X, Bl 0 F e v, L P S A o AR 5 2R
B HE B AR L RN AZHNNELL, ENITRIR > R 2 S BOR IR f . 30 L4,
W ALES B AL 207 RS KB A SRR T 7 11X A R AR A A 2 1]
. RRIZECRREE SRR 4 MR, ErHREE SRR 2 MR,
LH ARG A SARME LI B 32 2SR R o X LA e 45 S0 T X R R I DR P A el 2
I AI R EEAR S E, BIREES 2 05T YRR AL R DRI ISE B ARG
Tt R BT BLo

BN R IRIUR 5 R

RAE
SRR ARl 2By B 430079
wuhua@ccnu.edu.cn

HRE /M (Hynobius chinensis) & B X — 20 F SR B A s, #PIN (b EAY 2R
PELAAAS) PUES . (HA2, A /N 23 A i Rl o B 50 A 35 i DR 3% 26 0 R TR i e
=, R T ARG S e AL . 2015 AR 2022 5, FATTN A E N R B IR BRI T
TIESZ AN, IR E NS AT RS AL A K BH B RORE A KBS 2, A R
s AUEDARXIET) 8 NMETS S 5%, Lz 58NS H 2016 41
388 J&, 2020 4Ef) 266 2, I3 2022 4Ef) 143 B, RBE FREMREY, Z3IH S A
k. BIHIAAWIRIN . R 2575 L™ B RIS 2 FERIR S SUE R =B . S 1 o E
ANBS ISR, 3T 2T ISR A S M R, DR A S b T BB A T B EA T
JE NS THIBhE E BRI, $em YR Sod 2 FAR s 26 s St A [ /)i 8 o
TR, SN AR AR AR ARG BB T B B AR ORIP X SR A BN IS A A B, S
Jit T M R TR

SR PEME, AIEE, MR, BUERE, R
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ALERIE A AR SN KR

Wi #o%
FRIMIE RS R 210024
chby2632@163.com

AUREH T 2018 -4 H 3 HAEAGHWE T Pabi I 5 KRB 1 A6 [R5 ( Balaenoptera
edeni edeni) FEAR, Z JG1EAR REEAE I AEFZIAT SREIREE I,  H 50 XS AR iy
R 1T TR S SRS . R AN 208, A6 RE A K2
5.23-14. 02 m, *F¥J 10. 90 m(SD=1. 82), % & . W AR A AR L5514 7. 8% 11. 8% F1 80. 4%.
MR RSP TEAFAE ST B AN RN B s 2, S RFAE S A VA A OO R SR B B 2 200 132
S (95% CI=119-173 k), KT A H AU R A2 AR, A2 H AT ek OREE PP
T B KRR o XA RN 2 R AR NS R, fAE—EMmiF X R, HEEKRE, O
BC5 AN/NAERE, B 6-30 ShANEE, A 8 SAMARHIE M = O R, S
FIBONAE . BN B A0 R 2 IR 817 8, O 8 B, 4 2 e LT h: “H
TEdEA A/ EE e CHREAT N 15.3%) AIEERlFE (40.9%), AVEr R
il JE R ORI Xl AT R 65. 86 B A B R m M, DAARMIAE (99.7%), AIRE
FE RV EA MR R IR ESEY), $emli 8RR . H o7 W as Fn el 4 457 55 50 A IR 1R K
Ve, FOIEEN, RS EIFRAHKORY TAE.

SRR ARG, AT, RGN, AESUhH, AN

IRl 7= BK W 3 JR b B BT Bk L S S S SN AT IR

HACE
g R LR A E R R R AR A O R LR L i 201602
dktian@cemps.ac.cn

MRS I 2 FEVE e ORISR 22—, T A Bk E 25008 . A [ L H126070 (A2
R SEAE), NHANZEYR SRR N E K, A SRR AR, PR &R
EA(E300—350F 2 [a], HAZEM MR EE, OO PR e
P ARAETE R LI, SR TSR B R ROEF AN B AR AR, BT E PR (A bR
P, WIBHE B AR VA AR RS B, R DMEA RIRIEAAERE R . Hh, 2
30% I [ AR HE M SEI, (H H AT A A B ERGRS  WRAKIEE . BRI TR S
NEZR AR A%, BIAFIT AR o B0 — N0 OGS 2 0P i A 73 A R R
MABREFEE, ENIZNEZK. B (KXW ZRMEE, ZHEA LA TR R
R, BEEARRIHE L NAEHEARN, SRR IR IO 218 LK, EBA DBRRE
LB EL e T AT REAR I PR AR, BSIR 2B B U 3 B3O o R AT A A B B 8 2 Ul D58 T 5 2 %
S m Ry o Bk, E RS R BE SO PE R 22 — A Eh AR . BEAh,
575 P L XA e B0 TR B 24 I T S S 2 5, LB PR A (SR 1k A S s
SR —E RN, AT B2 XG0 WA a5 2 ) 2 PP A o
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B ERIRZ %

YL
o E R B sh P F T JbRD 100101

pansk@ioz.ac.cn

it 4 (Falco cherrug), & il m R AR MRS, T2 4040 T WO K RE AT IE R it P i 15
JEA R X, EREE A TR, W5, RIS MX . mErgmr4 (F rusticolus)
PRAE 32 B ST A RAR AN N AL AR b X ()R 35 SRR AR AR 2 5 by o 3 i X g AN A gk AT A
LN TAEEIZDY BT R RErE 4k 1 £ 4.1 (3.8-7.8) Ji4FEHl, JHHE
BRI H BRI ZR ;. 2) LGM I, REEEMEE S P E858: 3) £91.0 (0.8-1.2)
JIEERT, FEEMBENS LI E T EE X . S5HAVE Y —FE, SRS E KA
RSN (UV) 3RS A S AR B . (RIRE N T, RATA IS EFEA X 7
JRAEE LTSS AR R K, RS, X —BLRAFA DA 250 o 76 i JEAs AR 2R R 21 &
LT AN BB N R : SCMHL AT SCARBL. SCMH1 &1 1B A B A B8 S 40
SO, AR ERI RIS TN I, T R AR AL RS B AR B AEOC R HOX JERIRE B, 5l
EHEARTIIK . AL, B SR-B1P12IL (Hy SCARBL 4fid) ZIEMRRAE, A HT & sk
TG B 2 I IE A, PR IE A 26 R IR TR IR 58S E e mT L, AAEAR T S b
IS NI R, A B T8 S 5 o 2 75 e SR IR R B o IRSEUE N T, RATTR
P JE A AR S R 21 b — B2k B R 1 X 45 (500 Kb), @ ili— NMafhgiiik (TAD), f#
%X B ] iR E o fF S 20 8 R R () B AR S o, (R 4L 8 A RA B W A, R
AR 7. 51 UV EN T, 8 ECH B R RS e R, w5 R IR P . 5
BRIZH b5 63U AR DG E R ASIP (1 — B & F X 52 B Rk # . R 20 P B 18 5 28 S sk
55, R T ASIP BEFIFRIE, (R ERBEARPA K, XReD 7 UV X & RS
45 . FATHIHEFC R B 1A S PO AR 5 T R R R, R T e ARG R BB N1 2
AMEIRE ROCBEIE R, FE7R T AEgRALIX RRAREAR A 58 UV & RAH G R RIS AR i &
AR, RBhiE B s JE AR v A SRR AL T T I LA

%%iﬁ—j’ ?%E, z%z.*”‘%)?\, %ﬁﬁiﬁy 'ﬂiEYDl?l’ ,ﬂ:&/—eﬁu éli uv

B X — R RIPKBR I B 5 2 SR E A LB R

TRBL Y, SRR ¥, BFVLOF 2, TR 4 B L WAk S, TRE Y mE 2
LEWREDE, LREEBREEENES .0 L 201602;
2.8 ZRHEM R AL IR 518114;
BTTREEIRE TR 527322;
4. FigImiE ks i 200234
shenhui@cemps.ac.cn

JKBRJE (Ceratopteris) )& T EH B4 (Polypodiopsida) 7K H (Polypodiales) A JE
BFE (Pteridaceae), 43K 6-7 Flt, 40A7 T SR AN Ayt X Av I . VAR IR A8
AR, FAECRESA AR, KA L 60 4 7E RS SR E K2 Wi &

9
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J& R R B R R A, ORI TR R & - Ml AR 45 S5t 50 U AN T Bl
SRR TEATRL, A “BRSHEMIMIEE T Z0R. KER B R BB BONRURS, HLET A E R
BETAAR, Bk R AR BRI EIMa G L) WS E (VU Piff. H
THEZMBMEABGRERE, KRBT REY E 1999 4 DLk N E — 4 H i fr
MY AT, BONRIAEY AW 2 FEE RS AL A o

5 H AL 7 ERGERVIRZE . 24 1R BB TR AF 12, B A2 En KRR
JEFEPIS N ESIARRZE, A — A . X AEAF KR B R Oy — MR . 54, BT
FeR DK R B HEYILEY P SO AR R i AE R4 A 25 SRR, Iz v T4
REE MR FEBON B —, XK B AL RERTEY N (Cryptic species). Fifi 4 =18
BT HEARMPGERE, KiREKERTEFEE R LRI 50N, KRk IE 7R E
347K (Ceratopteris thalictroides) FUFHAEZKJ# (Ceratopteris pteridoides) #-/M1F#
PAEREEF AN A 1) 3 m -, R SRR A B AT KGR B EE, 456 4 2=iE
WAL ZUEE, GULFRIM: D RIKBRE—28M, dré R “MRKE (Ceratopteris
shingii)”s ZFARIRZEME, NEZFEA, BIH T A TKBRIEICE —FAEEFRR A . 2)
T ERAKBRAL T B AN 7K B S8 (R 358, DKk & s i A S IR, X O B8 e SOKBR & B I
AR EE T RN 3D Tz TR ERK LR RAEKER 5 5 S0 R AR K 2
SERNEIAR, BIHA T =L ERd 48 “Ceratopteris chingii”; 4) 7EIRE) 2
A EIKER (C. thalictroides) & — NS &8, WHERIEM, #idr & N8 Kik (Ceratopteris
chunii). tH KR BB K A 6 Py o 9 Fho FRATXS B = U5 4k 7K Bk
(C.thalictroides) #AT 7 IEFEHM 7, HFIF 7 HE R BEMIERF L. Survey K NasREH,
IKBRIER L) 14.4G, FT A%, =B HIC T, e DU A4 K Bk 4E25 B et fR /K, 413
K/ 13.75G, scaffold N50 1A% 180 Mb, FLTRINITFH] 79,394 ANFER . I FZHHE X /K%
ZAGFAE SR JIFEIEAT T b7

REMT LU X TR I R AR S T

AR, W
T E BB AR B AT A 610041
* giyin@cib.ac.cn

L DR 2K PR =l 7 RS e AR R b R AR A R R A 3 e R
INEARS R 0 X, R 4Rk 25 MEMZ MR IX I —, HAESZENEYZ
FEVE DRI 2 N Ah R . —ELRK, SO 0 A TZ X 5 RN 85 584 T i B ORTE, 5
JRHISEEE LR S RIS 15 MERY BRRY X ME L BARRIX, IR
B 7RI EZR RSP ERY, Bl £39. S fonhoe. BACE RS, HE, B
WL X A5 TRAT KB (Diploderma) HIAR G EW B, G2 WM AR C
L B HEIT R AEFAZE 1™ E g, B YA A Ol iR K X . 2021 SEHT A
AR CE X E SR ESYAZ ) T, Bilkril XA 5 Fogsig 8 ER — R R aity, &
HAZ X el DR i R 22 B 2 AN G2 st o

N T ARCCERMRI AT TR, FATR LA KRB ORI AL S R BT T RS
— JEMRT I B AT X R S IUA B R R R AL LG R . A5 RRWIA
R R & B AR X AFAE I 22 57, AT S8R R T Akl Can S8 e, i e,
1 EB 5 Wb & T oA CAngRIess . TR . BUA R RE B A X AN

10
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AR, HRZAR AR B0 =, JRMs A ey . 855 R
AR S A 35 BAT R IR (0 e VEE AR T O S A 0 BRBEAR . BRBERIBH . BOR B Bk A A
G E RIS IR BRI AT MR AR e S e KT OR S BBER I A AR A7 o R R A A
FERAY AT T7 T, TR Pk B, AR Rl SF CLAE 0 T . = el e A
BHEASERNL . 45 RRY], LRGN, ANF ST R Al A MU B 5 T A A
T RH LA o R e A AT A DR T VRE AR, 7 A 2R A X A AR X i
KRTMIAL I E IR TORAT A5 T el DR 37 S i), 9 SeBLUIel PRI e Br it &=
UNEV-eELiY R

SCBIE: BEINTILIK: ol AEBURIT RAIERL 4T
Population survey combined with genomic-wide genetic

varia-tion unravel the endangered status of Quercus gilva

Yi-Gang Song >**, Tian-Rui Wang 11, Zi-Jia Lu 12, Bin-Jie Ge !, Xin Zhong %, Xiao-Chen Li !, Dong-Mei Jin 1,
Quan Yuan %2, Yu Li 3, Yi-Xin Kang #, Xin Ning %, Si-Si Zheng %, Li-Ta Yi 8, Xi-Ling Dai 2, Jian-Guo Cao ?,
Jung-Hyun Lee 5, Gregor Kozlowski 167
1 Eastern China Conservation Centre for Wild Endangered Plant Resources, Shanghai Chenshan Botanical Garden,
Shanghai 201602, China
2 Department of Biology, Shanghai Normal University, 100 Guilin Rd., Shanghai 200234, China
3 College of Forestry and Biotechnology, Zhejiang A&F University, Lin’an, Hangzhou 311300, China
4 School of Ecology and Nature Conservation, Beijing Forestry University, 35 Qinghua East Road, Beijing 100080,
China
5 Department of Biology Education, Chonnam National University, Gwangju 61186, Korea
& Department of Biology and Botanic Garden, University of Fribourg, Chemin du Musée 10, 1700 Fribourg,
Switzerland
7 Natural History Museum Fribourg, Chemin du Musée 6, 1700 Fribourg, Switzerland
t These authors contributed equally to this work.

* Correspondence: ygsong@cemps.ac.cn (Y.-G.S.)

Since the Anthropocene, biodiversity loss under the human activity and climate change is
aggravating. Quercus gilva is an evergreen oak species that native to China, Japan, and South
Korea and threatened by long history of human impact. The purpose of this study was to (1)
re-assessment the threatened category of Q. gilva based on our detailed survey, (2) identify the
genetic structure and diversity of Q. gilva based on genomic data. Firstly, we carried out detailed
survey of populations in China. Secondly, we collated all the literature and information. Finally,
the genome-wide genetic variation was analyzed based on 66 individuals from 22 populations. We
found that Q. gilva has been suffered rapid population decline and most of the populations are
very small at present. The evolutionary path of Q. gilva was from southwest to east of China, and
then to Japan and South Korea. Quercus gilva has no obviously genetic structure and relatively
low genetic diversity. Among the 22 populations, most of the southwestern of China, South Korea,
and Japanese populations have higher genetic diversity. The populations in Jingning (Zhejiang
province; ZJN), Wuyuan (Jinaxi province; JWY), and Zherong (Fujian province; FZR) have been
suffered a strong bottleneck. In conclusion, Q. gilva is an endangered (EN) species native to East
Asia. Due to the very low genetic diversity of Q. gilva and most of them are small populations, we
need (1) strengthen the protection of this species, (2) carry out conservation actions with in-situ
reinforcement populations, (3) select the populations with high genetic diversity as provenance for

afforestation efforts. Finally, we suggested that genetic diversity should be considered as the
11
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seventh criterion for IUCN to evaluate the threatened category in the future.

Keywords: biodiversity loss; conservation genomics; endangered species; Fengshui/shrine/temple
forest; genetic diversity; human impact

B RSB TR T Z R R Y B PR R Y B0

iKI% 12¢, #5r ¥, Colin A. Chapman®459, Carlos A. Peres™®, Z=7RM] 12°, JE K 1
R E A RN RSB T 510275
2R AR WY 518107
3Woodrow Wilson International Center for Scholars,1300 Pennsylvania Avenue NW, Washington DC, USA
“Biology Department, Vancouver Island University, 900 Fifth Street, Nanaimo, British Columbia, Canada
5School of Life Sciences, University of KwaZulu-Natal, KwaZulu-Natal, South Africa
SPEAL RS A kb e P
School of Environmental Sciences, University of East Anglia, Norwich, UK
8Instituto Jurua, Manaus, Brazil
zhanglu38@mail.sysu.edu.cn

JNSEIL 2030 AF AT RFLE K R H bR 2050 FAEM) 2 AEVECRY IR S5, /E COP15 kAT R
WEL S K U I SRR FE [ X AR 2 FEPE RSP BE D B, XN T 23R A 2 R R LA &
B . BRI, MAA T EERE R AT FERE /T (conservation research capacity) %
ot % E AE Y 2 RE VR IS AT R VA . AR TR 17.7 5 2000 AE AR TAE
MRV A S B SCE, AAEK 193 MEFKME T 6 MR RE Jidehs, i
T HRFRALE 2001-2020 “E[A]ARAL . FRATRIL, EFKIAIMLRIFIEFRRE I ZRER, fe 1 mm
20% [ ZR R T i S E 94% I S E . TR E S, [ KA B ORYBIE S RE 7 22 e Bl o I TRV HERS
FEHE— 0 X T ORI FERE DB B KM 5, KR 48 bronct 3 [ 4 1 A4 2 REPE LR
(L IUCN Red List Index Mfa#5) BEA Emsgm; SAmxHT RO R s ER, R
A E KA S AR AE Z R R B IERPE R o BRI, DRAPEITFERE /0 B fir T [ X 7 22
e 567 RE ) S 0T, 17 e 2080 v Y R 5K Rz 30 I A 288 A SR SR B 0855 1R SR IR T 9 e
J1EW, BRI FEENRTE TAEE A& R Tt 5 B4

SCER: (RPBRAAES, WUEIIR, R RERE (Y, SRR

I HREM L AR PR RS

EHRIL
HhERLER AR E ) TN 510650

wangrj@scbg.ac.cn

TR YA 8010 A CRLIER KA R REELSD, HP BRI 6658 Fi .
IR B A e S B, BRE TR R UM 672 R, 5 B AE R AR
PSR EHR) 11.05%. JETRTHIRIVEAG, A IR TKHA L AlTA 3 k<5 B 28T 2R A ) B
MIER I TE AR I H, Q2R iR [ S ARUR TR i B A T e e, K
XA AT R 7 4 BRI

12
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IR R e B R T R

FEUVN
TRUTE RS FEiH 241000
snakeman@ahnu.edu.cn

2021 £F 2 7, FrREN (EXESRSE LA R b, IR R SN E K —
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Effects of climate and landcover change on the conservation

status of global small apes

Li YANG!, Tao CHEN?, Kai-Chong SHI*, Lu ZHANG?!, and Peng-Fei FANY"
1School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, Guangdong, P.R. China.
* fanpf@mail.sysu.edu.cn

Species shift their distribution in response to climate and landcover change, which may result in a
spatial mismatch between currently protected areas (PAs) and priority conservation areas (PCAS).
Here we examine the effects of climate and landcover change on potential range, and identify
PCAs to effectively conserve small apes. We collected global gibbon occurrence points and
modelled their current ranges, as well as potential ranges in 2050s under climate change and
different landcover change scenarios, using ecological niche modeling. We examined the range
change and PA coverage between the current and future ranges of each gibbon species. We applied
spatial conservation prioritization to identify the top 30% PCAs for each species. We then
evaluated how much of the PCAs are conserved by each country within the global range of small
apes. On average, 31% (SD: 22%) of each species’ current range is covered by PAs. PA coverage
of the current range of 9 species is lower than 30%. Nine species will lose on average 46% (29%)
of their potential range due to climate change. In climate change in an optimistic landcover change
B1 scenario, 12 species will lose 39% (28%) ranges. In a pessimistic landcover change A2
scenario, 15 species will lose 36% (28%) ranges. Five species will lose significantly more ranges
in the A2 scenario compared to the B1 scenario, suggesting that gibbons will benefit from
effective landcover management. PA coverage of future range is lower than 30% for 11 species.
On average, 32% (25%) of the PCAs is covered by PAs. Indonesia contains more species and
PCAs and thus has the greatest responsibility for gibbon conservation. Indonesia, India, and
Myanmar need to expand their PAs to carry their responsibility. Our results provide a science
baseline for global gibbon conservation, especially for those countries lacking gibbon research
capacity.

Keywords: PA coverage mismatch, primates, range shift, relative responsibilities assessment,
spatial conservation prioritization.
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The 10th Anniversary of the Scientific Description of the
Black Snub-nosed Monkey (Rhinopithecus strykeri): it is
time to initiate a set of new management strategies to save
this Critically Endangered primate from extinction

Yin Yang® 347" Aung Ko Lin?", Paul A. Garber® 7, Zhipang Huang® 7, Yinping Tian8, Alison Behie*,
Frank Momberg?, Cyril C. Grueter’, Weibiao Li®, Ngwe Lwin?", Wen Xiao® ™

nstitute of Eastern Himalaya Biodiversity Research, Dali University, Dali 671003, Yunnan, China
2Fauna & Flora International, Myanmar Programme, Sanchaung Township, 11111, Yangon, Myanmar
3 Institute of International Rivers and Eco-security, Yunnan University, 2 North Green Lake Road, Kunming,
Yunnan 650091, China.
4School of Archaeology and Anthropology, Australian National University, Canberra, ACT, 0200, Australia.
5 Department of Anthropology, Program in Ecology, Evolution, and Conservation Biology, University of Illinois at
Urbana-Champaign, Urbana, IL, USA.
6 School of Human Sciences, The University of Western Australia, Perth, Australia.
" International Center of Biodiversity and Primate Conservation, Dali University, Dali, Yunnan 671003, China
8 Lushui Bureau of Gaoligongshan National Nature Reserve, Liuku, 673229, Yunnan, China
TThese authors shared first authorship
*Wen Xiao, email: xiaow@eastern-himalaya.cn; Ngwe Lwin, email: ngwe.lwin@fauna-flora.org

Traditionally, the genus Rhinopithecus (Milne-Edwards, 1872, Primates, Colobinae) included four
allopatric species, restricted in their distributions to China and Vietnam. In 2010, a fifth species,
the black snub-nosed monkey (Rhinopithecus strykeri) was discovered in the Gaoligong
Mountains located on the border between China and Myanmar. Despite the remoteness, complex
mountainous terrain, dense fog, and armed conflict that characterizes this region, over this past
decade Chinese and Myanmar scientists have begun to collect quantitative data on the ecology,
behavior and conservation requirements of R. strykeri. In this article, we review the existing data
and present new information on the life history, ecology, and population size of R. strykeri. We
discuss these data in the context of past and current conservation challenges faced by R. strykeri,
and propose a series of both short-term and long-term management actions to ensure the survival
of this Critically Endangered primate species. Specifically, we recommend that the governments
and stakeholders in China and Myanmar formulate a transboundary conservation agreement that
will include a consensus on bilateral exchange mechanisms, scientific research and monitoring
goals, local community development, cooperation to prevent the hunting of endangered species
and cross-border forest fires, these actions will contribute to the long-term conservation and
survival of R. strykeri.

Key Words: conservation; Covid-19; extinction risk; Myanmar snub-nosed monkey
Rhinopithecus strykeri; poverty alleviation; transhoundary
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Species traits and severity of long-term droughts affect bird

survival

iKIBUK BT XiIfH
il K% AR M 510275
zhanglh23@mail.sysu.edu.cn

As a component of anthropogenic-mediated climate change, changing drought regimes has led to
various consequences along the levels of biological organization. Identifying the factors related to
these consequences will help the assessment of the vulnerability of organisms under drought
impacts, and facilitate effective mitigation of climate change risks. By compiling the responses of
172 bird species to droughts from global publications, we examined the effect of droughts on bird
survival and explored the factors which may mediate such an effect. We found droughts had a
general negative impact on bird abundance and reproductive performance. Generally, bird
abundance declined when severe droughts lasted over a year. For severe droughts occurred on a
seasonal timescale, bird responses varied greatly along drought severity due to the disparity of
sensitivity and plasticity among species. Bird abundance mostly declined under droughts if the
species fed on food items that are susceptible to droughts such as invertebrates, fruits or nectar.
Lower reproductive performance was found during or after droughts for species with a smaller
range. Multi-model analysis better explained the responses of bird populations by additionally
including mean clutch size — a trait correlated with environment seasonality. Severe droughts
tended to have greater negative impacts on the abundance and reproductive performance of
species with a smaller clutch size. Our findings indicate that bird populations would confront
increasing risks in the regions where severe droughts extend, and species in these regions can be
vulnerable if they rely on drought-sensitive resources or with critical life-history activities highly
synchronized with a stable environment. This study also highlights the necessity of disentangling
resistance of bird populations to drought impacts by measuring behavioral and physiological
responses along drought severity.
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Assessment of population genetic diversity and genetic
structure of the North Chinese leopard (Panthera pardus

japonensis) in a fragmented habitat in northern China

Qiangian Yin!, Zhuo Ren?!, Xinyue Wen?, Beibei Liu?, Dazhao Song?, Hailong Dou?
1.College of Life Science, Qufu Normal University, Qu fu 273165
2.Chinese Felid Conservation Alliance, Beijing 101121
yiyigian0506@163.com

The North Chinese leopard (Panthera pardus japonensis) is a unique subspecies of China, whose
population has experienced severe decline since the 1930s and was once on the verge of extinction.
At present, the leopards are mainly scattered in several fragmented habitats in North China, such
as Shanxi, Shaanxi and Ningxia. The lack of information on the genetic diversity and genetic
structure of this population makes it difficult to assess the resistance and persistence of this
population to various factors. In this study, we used mitochondrial ND-5 gene sequences and eight
microsatellite loci to genetically analyse 97 faecal samples collected from three leopard ranges.
Among these samples, 62 faeces were successfully identified from 22 individuals (6 females, 16
males). Mitochondrial haplotypes showed four haplotypes and genetic diversity was moderate
(Hd=0.331,I1=0.0036), while SSR showed high diversity (PIC=0.673). Population bottleneck
analysis did not find that the population experienced bottleneck effect. STRUCTURE and TESS
analyses revealed a distinct population boundary (K=2) associated with a spatial-geographic
barrier (the Yellow River) in the leopard population. We estimate that the time of population
divergence occurred between 8700 and 8300 years BP. Based on the research, we suggest that the
leopard population on both sides of the Yellow River should be divided into two conservation
management units to improve the efficiency of conservation management and contribute to the
better recovery of the North Chinese leopard population.

The effect of mining and road development on habitat
fragmentation and connectivity of khulan (Equus hemionus)

In Northwestern China

Yingying Zhuo®234% Wenxuan Xu®?34¥ Muyang Wang 234", Chen Chen %2345 Antdnio Alves da Silva®,
Weikang Yang234*, Kathreen E. Ruckstuhl?, Joana Alves®

IState Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences,
Urumgi 830011, China;

2The Specimen Museum of Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China;
3Mori Wildlife Monitoring and Experimentation Station, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences,
Mori 831900, China;

4Sino-Tajikistan Joint Laboratory for Conservation and Utilization of Biological Resources, Urumgi 830011, China;

SUniversity of Chinese Academy of Sciences, Beijing 100049, China;

6Centre for Functional Ecology (CFE), TERRA Associate Laboratory, Department of Life Sciences, University of Coimbra,
3000-456 Coimbra, Portugal;

"Department of Biological Sciences, University of Calgary, 2500 University Drive Northwest, Calgary, AB T2N 1N4, Canada.
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Habitat use by wild animals may be subject to spatial and temporal changes. The Kalamaili
Mountain Ungulate Nature Reserve (KNR), inhabited by >80 % of Chinese khulan (Equus
hemionus), is one of the most important desert ungulate reserves in Northwestern China. However,
frequent human disturbance caused by mining development and road construction in KNR has
interfered with or completely blocked their movement and access to parts of the reserve. In our
study, we assessed the distribution of suitable habitat and ecological corridors of khulan before the
mining development (2005), at the peak of mining development (2011), and after ecological
restoration and expressway construction (2019). The results showed that most of the core habitat
and ecological corridors of khulan were concentrated in the middle of the reserve and on the east
side of the road. The habitat of khulan in KNR went from a good natural habitat in 2005 to
deterioration due to mining development in 2011. Then it partially recovered due to ecological
restoration from 2015 onwards. However, in 2019, road construction likely hindered its recovery
to pre-mining levels. The location of corridors accordingly varied with the change of core habitat
in different years. Nevertheless, the corridors intersecting roads generally had higher centrality
values, indicating their higher importance. Our study revealed the significant impacts that mining
development and road construction have had on the distribution of core habitats, ecological
corridors, and movement of khulan. These results provide a scientific basis and valuable
arguments for strengthening habitat connectivity for khulan.
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PREIAsEm, HEE R AT AESEEC NST {8 575 & Simpson FR% 5% 2 3% 1EM 5% (p<0.05).
TEIS IR 261 T 05 55 DO Re 2R C i B ML 1A B T 11 6 S D B AR F ) s M 7 ) v Ak, 3k T
Bt EHCAE LI R R . AWM S 1A E A REVR S HAR AR, R TS
5 B IR EE S T R AN R B RCAT L, DR N B AR U $5 5% 5 G 3 s B 5 1 R A B R
VW IRIMIAH ELOC R, il 2 3 551 BT Y18 5 SRR SR (LR 1k «

o B 5 BHIE 5 W0k 2 A B B B BEALRE R

VEPRE L FhifE L2, REE L EE L2 R L8
WL &0 L mE L kR, FRA L BV
1 RigA@E RN 54y Lifg 200240
2 R Dol =Bkl 53R TRESEPE T 610031
3 LR ERE 2Bt g 201318
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A 2 AT T AR A S ) EE LA 5 A1 T ) o WA D e EE A SN )
2 MM R G IREE AR, HZREERRE . A R Eh A SRR A AR SR
R EEN . oA ) VZ Bl S Bl R, AR R E s O 90% A A
ISR BRI AR A A8 52 A ST S P e B IO R KBl X B, BA @R KR
HARRY X R G A, JFIT R AR 70 28 5 5 5E TAR, IH kAT Ll Bhis) 517 Sk (IE
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KA AR, WRIER. RIS R R GREMEEAD HUIHK. Bk,
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2%,
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B AR FFEAREREY AT F BN

[
P E RS RT db 100101
chen318liang@163.com

bt 5 AR A D P 2 AR (AN T A R AN S0t , T AR IAE AR 2 R G I D RE AN i K I
AR, AN FHEAR A S E ., SRR S, O 2N THMEN 2
FEVE T A B 25 K R T A ) S5 A 22 Ak . (F BEAE B AR N, AR PR 1
KRS DA 2 YR — SR H . SR TN, B =ARNFHEARPIE A,
55 =AM FHA SRR T2 PR, WP SR TREAT PCR ¥4, #ef8 HE A
DNA 5 RNA 7537 #EAT S5, H 7 35000 5°F & B PacBio 2 ] i) SMRT A1 Oxford
Nanopore Technologies 7 &) K FLE 5 FHEAREE . 56 =AM FH AR LG K5
Koo SERFIT . B RAME . (S P RS, ARME ARSI AR T H—1
HRE, REREHE— DRI R T A P 7E AL A5 U T BEAIE 78 o AR SR 87 B A 40 = AR P 1
TR AR B, DA AR A AR 2S5« BB (10 25k R 4 2 2 D J% 5 5k DR A A R e 8 F A
B, DUHIARIE L 15 P 5 E AT 72 7 A T i A W A 2 S T T B AR A

K7 WEMES. B=ANFER. PacBio JIIF. ONT JIlfF

TEXF AR R F S A SRR

JE/INFF
R RS SR E%EE 200241 L
xgzhou@des.ecnu.edu.cn

KA FKE (CHA) KT & bk (CO2) 5 —RiR=ES4E, TTHR KL 25%M 4 FRiE
ERN . MR RIS KRG L, HTRXARMA CHA R s2m & N 7E e
UGN IEL I PSIRE

FT o, AR E TR SRk CHA JEBET T 91 3 4EREADWI, KIT
FEFEWINT L CH4 I, BFREHEE RS E L EEEEES 2 E, ZHEEA
DU 53 B A AR B 2 5 R e S B R VA 2 . 80T 13C-CH4 fric &5 & 22 R R 40
AT, BATRKIOERE b E AR LU Methylosinus &8 32 St 5 IR R b 29, +
B EEERE (nga@ kgD @it 72 ol p R Ea@ A CinF b 0 R 451
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MZFEED), IMTBREN 7 I AR CHA L
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B R R RS B TR Ui 430079;
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Hem VR DU AN BRE AN L Z [ i o Sk PR i (KB B2 A N T3
REBCAR BRI Z A0 I A AR R AT IR 7P & P SR, (HRE ZEHE— AN 9K U AR
SR A P AT R R (T B s W AR R R R — A B A ) ISR R N
W, PR RS LS A A SR B &, B I ARER SR B 2 2 8] F 25 A
WA ASCHR T RIS WRR R A€ S R BRI Uik, AR H
32 REPE D0, B TR Lt 3RS AR B B R T B SRS 2 R
FERVERIVIFN 7340 WIFPIEAE . SRR R R E I D9, 2R 1 2k Tl 3 sh )
AR PP AT LA R (R AE SR S 1) T R R, TSRl W R PRI A DA ) 2 1 L R
S U5 T RAT AR ROV T RIL S, A 03l T RIS (R RORL A AR R A A X
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Land snail invasion homogenizes seasonal differences in soil

biodiversity in tropical coral islands

Wenjia Wut2, Jun Wang'?, Biyue Yan%?3, Zhijian Mou22, Ye Yuan-23, Yue Li'?, Jing Zhang®?, Luhui Kuang®??3,
Hongyue Cai'?3, Shuguang Jian'?, Hongfang Lu?, Hai Ren*2?, FuChun Tong*, Zhanfeng Liu-22"
1 Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems & CAS Engineering
Laboratory for Vegetation Ecosystem Restoration on Islands and Coastal Zones, South China Botanical Garden,
Chinese Academy of Sciences, Guangzhou, China
2 South China National Botanical Garden,Guangzhou 510650, China
3 College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China
4 South China Agricultural University, Guangzhou, China
liuzf@schg.ac.cn

Biological invasion is one of the most important ecological disturbances that threaten soil
biodiversity which occupies most of the biodiversity on Earth and is key for the stability and
multifunctionality of the ecosystem. But studies focus more on the effects of biological invasion
on the aboveground ecosystem than on soil biodiversity. It is well known that soil properties are
one of the determinants for shaping soil biodiversity, while their relative impact and especially
their interactions with biological invasion on soil biodiversity across the season remains unknown.
Here, we investigated the effects of giant African snail (Achatina (Lissachatina) fulica Bowdich,
1822) invasions on soil biodiversity (microbes, nematodes, and mites) in forest ecosystems of
tropical coral islands and linked biotic changes to those in soil properties across dry and wet
seasons. We found that snail invasion altered soil biodiversity in a way often dissimilar to those of
season. Fungal abundance, alpha diversity of microbes, and abundances of bacterivorous,
fungivorous, plant feeding, and total nematodes were increased in dry and decreased in the wet
season when snails invaded. The abundance and alpha diversity of mites were increased, while the
activities of microbial enzymes were decreased by snail invasion in both dry and wet seasons.
Snail invasion homogenized the seasonal differences in the community composition of nematodes,
the ratio of Gram-positive to Gram-negative bacteria, and the ratio of fungi to bacteria. Soil
moisture, the concentration of SOC, available phosphorus, and available potassium were
important factors explaining the variation of soil biodiversity under snail invasion, particularly, the
changes in fungi and nematodes coincided with altered soil moisture. These results together
indicated that snail invasion weakens the impacts of seasonality on soil biodiversity by altering
soil resource availability. The findings from our study would improve our understanding of the
influences of biological invasions on the terrestrial ecosystem functioning of tropical coral islands.

Keywords
Biological invasion, snail, soil biodiversity, tropical island
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Hh BN W R R N2O BB KK IR AN S HEPE IR
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IR 2 KA 3 BN R ER B S s R = A 39 T e (U1 T HE
JR(N2O) I FEZE R ZR, (HIRATXS b T 13 NoO HEBHI AR A S At AR T B s /b

AT TN L ER B IR = A AT 7O MEM A KRR RAL N2O 3 B
w6, JFE s A 15N FA R ARiC LR AL, SO E R . ] mil & gPCR 2047 17 N
TEI AR R I RERE R F A4 . S5IRRY], HIEERE R (Lt T 3% N.O Hi(P<0.001), H
N2O HERIHE N 32 2R B AL RS, A LI RE . ERATRIL, BEE IR,
N FEH AR R B 2 NI, 505 NoO HEBIEH R 2 IIA — B s . Xlhg
FE A T SRR Y 2o S 2 i R R A LAZERS B S AR RAR, 45 R N2O K
5 N BRI RERE N L 2 ) 0 R Ak . AN, SR IR R, 3SR EAIh
Ay e Bk B 4% NLO R HEL N 3K

REEWF LSRR T AT S rE T IR BRI S A RV RAR, 24
EREEIE A2, AL B R N A ER N2O HETSUREA

PR B LR AE VR 2 R R IR Bh 7

L, EM, AW, R, S, B, fFEe
WS RS SR, NS AR 010070
jiangxiaoru1995@163.com

R MY S LIEHAT Y A e B By, 2 LIRS X, smmth b
T 2 FEIERIAEZS I3 A, RERG MB35 R D e e 3 3 4 F o A1 SOR) Y sndd & P BoR,
SN TAERE RN A RS R R VUN/RERSF (Stipa baicalensis) . K4t (S.
grandis). i EREFSE (S, krylovi) 5/NEFSE (S, Klemenzii) ASFIBEARAR br 3848 5, BFT0AR
bR 3B R 5 LR TR RHIE SO SRR IR R e SRR (D P B bR L1240 1S
Fv& 3 EARRAT R 1] (Acidobacteria). 2T 1] (Proteobacteria). 4[] (Bacteroidetes).
A H ] (Actinobacteria) A, HEHEF L AT FW ] (Ascomycota) Fl4H 51 ]
(Basidiomycota), T[] ik 50% L L, &SP BEAIR bR -3 4 B AR 35 B T T AR S AR
KT HW; (2) VUFE S A 0T R AR E (A T NS E R S i s D FPEES (43
ATV R R B AT EED AL, SRR AR R IR A MR VR A S R T R By
e RAEAERHR 2 18], 28 FE SR IR BN XIBORRE DU Rh 50 B AR r - S5 AR e v 2 Al S A A
o ZREERFER T (3) AEKTEN KRGO PR e B bR LI A5 . SRS 20
F AN G5 R 35 BAT B LRSI, AR KR N R0 2 i D b5 BEAR AR PR L 3B A R B VR R S
GERY, BRI HT BRSO RN, (4) I pH M. MRS E. MUY g DY
BB P BEARAN TR . A VR AL S a5 rh Bk #E E 2 A, IR & Bl 5 2 DU Fh 57
TR R TR RS 450 o 2% FRTIR, [RIFRER S5 AN TR B AR 1RO AR s L 3 B A= R 7 25 18] 53
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3, SRS R AR OK S RE, BEWT RN B ) 2 FEVE BB FR A R S D REAR AL . 46
T, ERUEEEE T ONITTX, FIHEPHRER SR E TAEY) . WE ER S X
W EANFIFRAL R TN o3 A I A . BETUAERR I, PDRE SR A 1 imahib X
MR AT IR B RL, LA B 5 X I T IR S VIS B0 A P e 2 R S R
F T AID X, A PR e R S MR B kY I st b e i 8 B
J o YRR AR 1D et R R W oA MR, RV R R YD B X AR SR S P i) B
JE MU F JEE B B TR AR R I, TR S e X5 e s W) A eV Fo b R IR 5
MR A B AR BT X L B AR b e i o R 88, Vb Reeg i S Bb e T A IR 8 iR
AR AR W i B 8 BRI S v o AN, WF TEIE S I W) AN B D B ot s 25 e s
Mg AN [, A B DX 5 B sl Wi s 8 P R 2 v T B B X, i R R s S5
BT RS R IE sh s AR AL e X P i T BIb R X B2, PRsE i A R 2 R iR A
SR B R 50 A B 2 FEVE, e8I BRI AT RO IR BB 1 AR R i T R
TR Z AL e IR R, TR | RIS R G ai i S I RE A A

REEA S R G BRSNS B4 2 AR MR I R

LaHk L, FKkE 2, Muk—2, BICE 22, SRS, Xigks
1 PERZFEAESHE R Pt il 5 4 AW 5K pl e i =315 A S/ vt TR AE S RGIE
HEBHETESSTRE )| 750021;
2 FEBEEEE PG S TR AR AR A R GUT 5 4 B P B VT AT SR 28 7300005
3 ImFEE IRV 1M 734200)
yilinfeng1998@163.com

WSROI 7 S AR 28 R0 B B AR B, eI Y SRR TR AN i A B 2
S ZNAEYI AT e 2R ST, AR SO B EE S BRI (Messor desertus) i g 7t
XA, T 202045 H. 6 H A 10 HFIH FEBHE L 7980 R BEAR #kth X 388 i b2k
RSB, e B E . 45 IR R (1) 10 B, LRI ) K B4 3 B vk
HINAFAE R 725, 15 AR 6 H 3 [AAHZE RN, 10 H(62.9%) 17 ORI R b KA + e zh M i)
PR EEE T 5 H A6 H(34.8%41 39.3%): (2) 5 H, WK EL + 35w 550 B a4 5 1%
T, 6 7, BOCRR IR AN YIE )% FE AR T B R T, 10 H, BUORA
BRI E EA Z AR RO B3 | T, (3) FellIR U R E S T At
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T IEBNY) R E B R S SRR R, IS0 T R VR AR B RS AR LA R AR
FFEAR 1 SRS ORISR RO R B A ELAE TG &, (4) pRDA HEFP45 REE
WY, LT AR AR S R AR R ORI K Y - S 3 W) o A ) 3 2+ 3R D
To B2, XEEARRGCHEWGRBUSOUMAE SR & 1A HESh AR R SRR,
AR TR B Y SRERI I E FRANARE R R R, XM R S W) IR G5k [ D)

&b
He o

A RE MGG BUG KREAE, R

Effects of organic fertilizer replacement for plant vegetable
fertilizer on soil nematode community and ecological

function

ZhangLil
College of Life Sciences, Tianjin Normal University, Tianjin 300387, China
1104356223@qg.com

It is of great significance to solve the problem of soil continuous cropping obstacles in the process
of planting facility vegetables and find an effective land management method that can improve
soil fertility, so as to realize the sustainable development of facility vegetables. In this study,
organic fertilizer was used to replace chemical fertilizer in the greenhouse of facilities in Wuqing
District of Tianjin. A total of 8 treatments were set up:1) CK: no fertilization; 2) NPK:
recommended dosage of NPK fertilizer; 3) MN: commercial organic fertilizer; 4) 2/4ACN+2/4MN:
2/4 chemical fertilizer +2/4 organic fertilizer; 5) 2/ACN+ 2/4AMN +MA: 2/4 chemical fertilizer
+2/4 organic fertilizer + amendment; 6) 2/4CN+1/4 MN +1/4 SN +MA: 2/4 chemical fertilizer
+1/4 organic fertilizer +1/4 corn straw + amendment; 7) SC: Chemical fertilizer (50%N) + organic
matrix; 8) CF: farmers are used to fertilizing. The results showed as follows: (1) Compared with
NPK treatment, soil organic matter content in M and 2/4CN+1/4 Mn +1/4 Sn +MA treatments
increased by 47.73% and 33.08%, respectively, and bulk density decreased by 13.83% and 9.57%,
respectively. (2) The yield of cucumber under NPK treatment was the highest. The yield of
organic substitute treatment decreased but the contents of VVC, soluble total sugar and soluble solid
increased. The yield of cucumber under SC treatment was the lowest but the quality was the best.
(3) CF and 2/4CN+1/4 Mn +1/4 Sn +MA were the most abundant soil nematode species, followed
by M and 2/4CN+2/4MN. Acrobeloides was present in each treatment and their relative
abundance was high. (4) CF treatment had the highest Shannon-Wiener index, Pielou evenness
index and Simpson dominance index, and the correlation among genera was the strongest,
followed by M and 2/4CN+1/4 Mn +1/4 Sn +MA treatment. NPK treatment significantly
decreased the diversity of nematode community, and the ecological environment became worse. (5)
Redundancy analysis of soil physicochemical factors and nematode communities showed that pH,
AP and Wc played major roles in soil nematode communities. The results showed that the soil
nematode community was regulated by the input changes of organic fertilizer, and the effect of
organic fertilizer combined with straw was greater than that of organic fertilizer combined with
amendments. In conclusion, as an effective way to improve soil quality, organic fertilizer
combined with straw application can be widely used in facility vegetable cultivation.
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Key words: Ecological functions, Facilities cucumber, High throughput sequencing, Nematode
communities, Organic substitution
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B 52 W s A AR IR R, - REHIIT 3 AE~F 1 MR &40 1A 231mm, 154mm, 137mm A1 114mm.
FIA T1lumina Sp@EENFHEAR, TR T FE KA AN 58 75 5 5 - 38 4 T A0 B B BV 1) 5 e 22
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(Protebacteria). JZEH ] (Actiobacteria) FIMEAFE ] (Acidobacteria), TIEEE
FKEER FERA R T TATEER ] (Ascomycota) FIFHF B[] (Basidiomycota) o FE7KAZALXT4H
P AT R A R E R S5 A —, BRI B RS T GRS JERE T
FRFTEET D) A8 ARAEATT CHERET] Verrucomicrobia) AT EMEE (/X0.05);
AT (FEFET TR AR F R Z KA B2, (HIERA W] (3R
FEW ] Glomeromycota) AHXS = AZ /KRN E . KK E TO KA, T1. T2
AT T3 KbEE 4 B A B 0 = RS 5 (Chaol $8%UAN ACE 1850 S E7H5E, 4EMEKRE
FEMEFR B BB T, (R A IR 2 PR TR B A AR R8N o 20 B AV R L R R T )
B R 1 i A [5], DR Bh 40 B B VA DA AR R F R B R A 2, IR BN R R AL I ER
BN IR A MR . MR T CEYED AR (R KRS g
FE T B /K AR AT - 3200 T B VR AN L B TR T R I R, b R R TR 3 SRR . RATIET
FLEE SRR, AT B R B B VA T AR AN AR A W Rl AR A AN [ (T L, R BT S
JE A AR ) XS B 7K AR A LA A TRD 3 S SRS

KW TR PR BUEMIREE GRS
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2. FAALIBWA S RRE 5 HEHEME AL E )1 750021;
IMIEERE W& 726000
4, RN EHARA A% 716000;
15248161495@163.com

30



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

B TRAEP RIS 20 3R B VA 2E AN T 6 22 S I sE e AL, R A ] s A7 R
BT EERWT %, TR T RSP ESRE (P, BAEEK (M), HETFTSRE (P).
AR K (M) AEYDAR B - 3840 1 0 2H R AN Dh e 22 S 9, 20l 17 38 B BV &5 440
Thie 5 L3RR, MEED =R ER R, 2REWH: SR AIEREAMH, K 5
AL RERAR E BRI A . HIEAE ] (Proteobacteria). £k # 1] (Actinobacteria) Al
7% % W '] (Planctomycetes) A AN [ AL B F AL A W B B RAKPF LR EE
(Streptomyces). 184 HiR )& (Bradyrhizobium). #4581 % & (Sphingomonas). 1%
WA JE (Conexibacter). (7% K& (Burkholderiales). i ufF i @ AL AR E. S
AR B TR A3 AR s 5 A I PR B R e AN T FE R B i T ROK AR (P<0.0D). it
KEGG %4l FE A R D)8 2 I hRETIMIZR B, AN[RIAbHEA3 5] 455 4~ =2 T REJZF1 9636 /~PY 2
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B HUR E B AR R EoR N B AN A A, e sl iE B UK REEN —KHE, £
H AR Tt L A B R PR S E A A A A T I AR A, TR R RS AR s R,
T MR Bl K PAEF RAEYIBNG, BRI ERY, RPAESHENEM. 124
Ol R RREEEZ 100 J&. 800 Fh, LEWCA 40 £AE. 400 ZFh: FHielm
FRKREREE AN, MR AR T HIX Y —, HHRTER
R X AR N X B U IR AT AL, X TR 2 R s L ANTE A, ik
AR A SR e S AR P PR X T R T R O SR A 2 A R R A AT R
FE S BEAL I BAEASE T H A DLBA PR H . FRAR, Bt (D, i, Wik, e, SR
WA AR AR IR . T EE L B AR R BRI R SR R T R TV AT REA SR &, 6T
TCIEFR B T L AR 5 U SRR 3387 [R] S50 =5, R B0k VR 9 a5 A - 438 v 1) B Hs Ji
HRFATIHE . AWFRRAE S S 1 TR 74 ANMXE, ks Y 1400-5300 m, 3t
RAERET B HFEAS 541 1y . HIEREA 653 1y o 8 P AR K 2% B kA7 4> B 4lidb s, FUH ITS
W B R A AT WM 70 2508 . SR BRS I S15 5] 512 th R AUm R, %
SEN 36 NEL T4 AFR IS B 1) 2 B R )8 (Beauveria. sp), ALIEERTEER (B.
bassiana). WM HfE R (B. asiatica). MIKHER (B. varroae). Ikl HEE (B.
pseudobassiana) % 4 MpE, HAERMEAMEREAG 209 ¥k, & HIR RS ER; ) EE
(Fusarium. sp) A 81 tk, falllBIF Rz M)E, BEMHHIIE (F solani). #EHT)
(F. avenaceum). 25758k JJE (F. redolens). ARIHE JJB (F equiseti). Silisk JJE (F.
acuminatum). =8k JIE (F. tricinctum). 2f@¥iJJE (F. oxysporum). FEGHRJIH (F
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fujikuroi ). EEEAHRJIE (F sambucinum ) T8k JJE (F. merismoides). £ 24k JIHE (F
polyphialidicum). JE3E%E 1 (F. chlamydosorum) 45 19 ANl Hg A& 2 (4 fh 2858 (4%
& T4 E B (Metarhizium anisopliae) . & R4 E 1% (M. marquandii). L &
(Paecilomyces cicadae). ¥4 415 (Purpureocillium lilacinum) 255 LK B Hu R 207
I RGBT R I, 23 B TSI R TR & B R AE IR 2000 2K 21 5200 KI5 40 A1
ITS BEPRARARER &, B2 i/, BATEIRMSEG R iR SR A sLge, RILAE
PR R BEE MYE T, 7E 10°CE) 30°CYE R F53 L T B du i B 20, ol is A
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BT P o 1 T AR B P A 7 e i X AR - . g i B I R gk — S5 I R R B4 1 3
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Conspecific, intraspecific genetic and interspecific
phylogenetic neighborhood effects on the growth of a

dominant canopy species, Pometia pinnata

Shao Xiaona, Zhiliang Yao, Lin Luxiang
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences Menglun 666303
shaoxiaona@xtbg.ac.cn

Theory and numerous studies have shown that stronger conspecific negative density dependence
(CNDD) than heterospecific negative density dependence (HNDD) plays a fundamental role in
promoting stable co-existence of species. However, neighbor relatedness may increase the effects
by competing for same resources, and study considered the effects of both intraspecific and
interspecific relatedness on species coexistence is lacking. In this study, we examined the relative
importance of CNDD, HNDD, genetic negative density dependence (GNDD), phylogenetic
negative density dependence (PNDD) and abiotic variables on growth of a tropical tree across life
stages in two tropical seasonal rain forests in Southwest China by using generalized linear
mixed-effects models (GLMMs). We found that both abiotic and biotic variables showed
significant effect on tree growth, but the relative importance varied in different life stage and sites.
In the forest where the focal species is dominant (NBH plot), the significant CNDD contribute to
tree growth in most scales at both juvenile and adult stages and significant PPDD (phylogenetic
positive density dependence) was only found at both juvenile stages, while the effect of
heterospecific neighbourhood relatedness on the growth at adult stages was related to abiotic
variables: the positive effect decreases with the resource richness. However, the genetic
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relatedness of conspecific neighbors showed insignificant effect on tree growth, and its interaction
with abiotic variables was significantly positive in some scales. In the forest where the focal
species is not dominant (BB plot), CNDD and PPDD both contribute to the individual growth,
while the biotic variables showed insignificant effect. Overall, our results demonstrate that CNDD,
PPDD and biotic variables all influence tree growth, and each factor may act on the growth of
individuals from the same species in a similar way. Our results highlight the importance of
combine abiotic variables, biotic variables and multiple life stages when investing the factors that
affect tree growth and species coexistence in tree communities.

Multidimensional beta diversity across local and regional
scales in a Chinese subtropical forest: the role of forest

structure

Zhiliang Yao
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences
Menglun, Mengla, Yunnan 666303, China
yaozhiliang@xtbg.ac.cn

Beta diversity, or the spatio-temporal variation in community composition, can be partitioned into
species turnover and nestedness components in a multidimensional framework. Forest structure,
including comprehensive characteristics of vertical and horizontal complexity, dramatically affects
species composition and its spatial variation. However, the effects of forest structure on beta
diversity patterns in multidimensional and multiple-scale contexts are poorly understood. Here, we
assessed beta diversity at local (a 20-ha forest dynamics plot) and regional (a plot network
composed of 20 1-ha plots) scales in a Chinese subtropical evergreen broad-leaf forest. We then
evaluated the relative importance of forest structure, topography, and spatial structure on
taxonomic, functional, and phylogenetic beta diversity and its turnover and nestedness
components at local and regional scales. We derived forest structural parameters from both
unmanned aerial vehicle light detection and ranging (UAV LiDAR) data and plot inventory data.
Species turnover components dominated total beta diversity for all dimensions at the two scales.
With the exception of some components (taxonomic and functional turnover at the local scale;
functional nestedness at the regional scale), environmental factors (i.e. topography and forest
structure) contributed more than pure spatial variation. Explanations of forest structure for patterns
of beta diversity and its components at the local scale were higher than at the regional scale. At the
local scale, the joint effects of spatial structure and forest structure influenced component patterns
in all dimensions (except for functional turnover) to some extent, while at the regional scale, pure
forest structure influenced taxonomic and phylogenetic nestedness patterns to some extent. Our
results highlight the importance and scale dependence of forest structure in shaping patterns of
multidimensional beta diversity and its components. Clearly, further studies need to link forest
structure directly to ecological processes (e.g. asymmetric light competition, disturbance dynamic)
and explore its roles in biodiversity maintenance.

Keywords: beta diversity partition; LiDAR; scale dependence; species turnover; subtropical
evergreen broad-leaved forest
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Plant g- diversity and deviation captured by spectrum

Ruyun Zhang'?, Jian Zhang?, Dingliang Xing*?*
1Zhejiang Tiantong Forest Ecosystem National Observation Research Station, School of Ecological and
Environmental Sciences, East China Normal University, Shanghai 200241, China
2Institute of Eco-Chongming (IEC), Shanghai 202162, China

Monitoring and estimating plant diversity remains a significant challenge. Remote sensing
technology is becoming a potential and powerful approach to predict plant diversity especially
across larger spatial extent and longer temporal period. Here we use multispectral data acquired by
Sentinel-2 satellites and 36 field survey data in a national natural reserve in eastern China to show
that remote sensing data have a potential to predict plant canopy B diversity. The relationship
between spectral §- and plant - diversity was seasonally dependent. Images from early spring and
late autumn performed best, followed by winter, and images from summer performed least well,
highlighting the important role of phenology in remote sensing of plant diversity. Remote sensing
data performed better for abundance-based B metrics (R? ranges from 0.49 to 0.62) than
incidence-based B metrics (R? ranges from 0.26 to 0.37), and it was more sensitive to dominate
species than rare species. However, the predictive power of remote sensing data for plant
deviation was relatively weak, and showed an opposite trend when comparing with 3 diversity.
This study demonstrates the potential of Sentinel-2 data for predicting p diversity and deviation,
and provides some guidelines for improving the predictive power of remote sensing data, paving
the way for predicting plant B diversity at larger scale and exploring community assembly
mechanisms using remote sensing data.

Keywords: multispectral remote sensing, 8 diversity, B deviation, season-dependent
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Competition promotes greater intraspecific trait variability

in inferior than superior species

Jing Yang, Guochun Shen
East China Normal University, Shanghai 200062
jyang@des.ecnu.edu.cn

Recent theory shows that intraspecific variability can either promote or inhibit species coexistence,

depending on the relative magnitude of intraspecific variability between two competing species.

For a specific pair of two competing species, only when the competitively inferior species has
36
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greater variability than the superior can intraspecific variability (refer the extent of intraspecific
trait variation, e.g. hypervolume) facilitate coexistence. Yet, whether intraspecific variabilities of
competing species have such differences remains unverified. We conducted a seedling experiment
with eight pairs of tree species. For each pair, we determined the relative competitive abilities of
species by comparing the average total biomass of seedlings grown alone (no competition) and
paired (with competition); species with lower mean log response ratio under competition is called
the inferior species and the other species is called the superior in this pair. Intraspecific
variabilities were estimated for both species in each pair by the hypervolume size of seven key
functional traits in 1320 seedlings and were compared between inferior and superior species in
each pair. For eight pairs of species, six pairs had significantly greater intraspecific trait variability
in inferior than in superior species in the absence of competition. While under competition, not
only did all inferior species have greater intraspecific variability, but also the difference in
variability among competing species in each pair was significantly larger. Further analyses
showed that the above changes were driven by different plastic responses to competition between
inferior and superior species. Competition induced more intraspecific variability in inferior than in
superior species, indicating that inferior species are more sensitive to competition than superior
species in terms of changes in intraspecific variability. Our findings provide substantive support
for the expectation that inferior species have greater intraspecific trait variability than superiors,
especially when subjected to strong competition. The different plastic responses to competition
can enhance the difference in intraspecific variability between inferior and superior species. Our
results thus highlight the importance of phenotypic plasticity, as well as different plastic responses
to competition among species, in fully understanding the role of intraspecific variability on species
coexistence. KEYWORDS: intraspecific trait variability, plastic response, competitive suppression,
inferior species, superior species.
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Phytochemical diversity, endemism and their adaptations to
abiotic and biotic pressures in fine roots across a climatic

gradient

FKIEH L, Samantha J. Worthy?, VF#EsE 28, =22 L, EHME L KRB L L, g >
1 P EFREER PGSR P D R RS S E AR s B 666303
2 Department of 1.65 Evolution and Ecology, University of California, Davis, CA, USA
3 mHMREKY EY 650031
*yangjie@xtbg.org.cn

Phytochemicals and their ecological significance are greatly ignored in trait-based ecology.
Moreover, phytochemicals and their adaptations or interactions with abiotic and biotic pressures in
roots are less understood compared with leaves. Here, we measured the metabolomics of fine roots
of 315 tree species and their rhizosphere microbiome in a macro-climatic gradient spanning
tropical, subtropical, and subalpine forest ecosystems, to explore the phytochemical diversity
patterns and phytochemical-microorganism interactions. We found that subalpine species showed
higher phytochemical diversity but lower variation of phytochemical diversity than tropical
species, which favors coping with high abiotic pressures. Tropical species harbored higher
phytochemical variation and phytochemical endemism, which favors greater species coexistence
and adapting to complex biotic pressures. Moreover, there was evidence of widespread chemical
niche partitioning of closely related species in all regions, and phytochemicals were not regulated
by phylogeny but instead by abiotic and biotic pressures. Our findings support the Latitudinal
Biotic Interaction Hypothesis, i.e., the intensity of phytochemical-microorganism interactions
decreases from tropical to subalpine regions. The intense phytochemical-microorganism
interactions in the tropics promotes greater variation of microbial community composition than
that of high latitudes, which shapes the enormous multi-trophic coexistence in the tropics. Our
study reveals phytochemical diversity patterns and their ecological significance in fine roots and
provides novel enlightenment on the biotic interactions and species coexistence.

Keywords: Phytochemical, Secondary Metabolite, Species Coexistence, Biotic Interaction,
Rhizosphere Microorganism, Metabolome
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Soil water and nutrient gradients combined shape traits and
sort species assemblages in a Chinese subtropical evergreen

forest

Shugiong Li 2, Handong Wen %, Min Cao ! and Luxiang Lin % 3*
1CAS Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy
of Sciences, Kunming 650223, China
2University of Chinese Academy of Sciences, Beijing 100049, China
3National Forest Ecosystem Research Station at Xishuangbanna, Mengla, Yunnan 666303
* Correspondence: linluxa@xtbg.ac.cn
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Significant trait-environment relationship can indicate the role of environmental filtering in
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community assembly. But general trait-environment relationship pattern is still maintained unclear
because of the multiple sources of trait variation and the relative importance of filters shift across
habitats. In order to assess the significance of environmental filtering in shaping traits variation
and sort species in community assembly, we used abundance-based methods to analyze
trait-environment relationships at species and community level. We found that functional traits are
ordinated along two function dimensions mainly related to drought tolerance and light utilization,
and a unique fast-slow continuum across stem and leaf traits was maintained through coordination
between two dimensions. The trait ordination exhibited relatively strong relationships with
environmental variables at species level, but most of the individual community-weighted mean
traits displayed significant relationships with main environment gradients. The main trait
ordination and trait-environment relationship pattern were approaching at species and community
level. Basically, a fast and slow growing strategy were more possibly took by acquisitive
deciduous and conservative evergreen species, respectively and they, accordingly, occupied sites
with fertile soil resources and sites with limited soil resources. These results evidenced that being
fast or slow is a general way for plants to success at specific conditions and environmental
filtering is very important in shaping trait variation and sort species in this subtropical forest
assembly. We highlight that consider the effect of abundance on trait variation is useful for testing
the trait-environment relationships. It’s necessary to integrate different function dimensions,
multiple environmental factors across broad scale to study the role of environmental filtering to
advance our generally understand how species and communities respond to climate change.

Keywords: Abundance; Community assembly; Community-weighted mean trait; Environmental
filtering; Trait ordination
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Plant trait-based life strategies vary in different succession

stages of subtropical forests, Eastern China

Xiaoling Lu?, Libin Liut, Jian Ni*"
ICollege of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China
2016920142@qq.com

Plants growing in forests at different succession stages with diverse habitats may adopt various
life strategies from the perspective of plant functional traits. However, species composition differs
with forest succession, the effects of forest succession on traits are often explored without
considering the effects of species identity. We comprehensively investigated the intraspecific
variations of 12 traits of six overlapping species (two tree species and four understory shrub
species) in three typical subtropical evergreen broad-leaved forests at different succession stages
in Eastern China. We found that intraspecific variations differed among traits. Fine root specific
length presented large intraspecific variation, leaf area, specific leaf area and fine root tissue
density showed medium intraspecific variations, and other traits displayed small intraspecific
variations. Trees and understory shrubs in the early-stage forest exhibited higher leaf thickness,
dry matter contents and tissue densities of leaves, roots, twigs, and stems, and lower leaf area and
specific leaf area. Those in the medium- and late-stage forests displayed converse trait
characteristics. From the perspective of plant functional traits, plants in the early-stage forest
formed a series of trait combinations for a resource conservative strategy with a low growth rate to
adapt to fragile habitats with poor soil nutrients and changeable soil temperature and humidity,
and those in the medium- and late-stage forests (especially the former) formed converse trait
combinations for a resource acquisitive strategy with a high growth rate to adapt to low light
availability and strongly competitive habitats. Our study reveals plants in forests at different
succession stages adopt various life strategies and provides data to the TRY and the China plant
trait databases.

Keywords: intraspecific trait variation, forest succession, overlapping species, life history strategy,
subtropical forests

43



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

B R B BRI 4R R AW S AR I
ko

Ak, Hasnain Moavia, 5KFFHE", FEF
B MO Y S22 57 BUCHOL I B H L YT A 210037

runlincen@163.com

REEZ MRZAED I HT AR ZE R, B AT C 125 58 4 B R AR ZE K SRt k2
W E IR A E IR T . ¥ & R BRI A 28K e T8 5, IR AR T 7K 43
BAR 250 M TF, BRI ERTIT, UMK 4om Ko AR, 2. o aliedss
100mL FEZE1HIK 8g B F ¥ LU BRI THEM A, 7E 130 r/min [RFEIK LS IR 24 h. %
BRI EShIEE, A 8 W& AR, 2 . HHRIEHR, 20 CHRAEMH. H&iR
HUCRER oy @ AL IR 8 . FEFF I AT R R, B IEEIRIERRS MS #5357
B BIRIKRIEN 0.7%) 1BA, REREESERIEW, 778 50 %, 40 %, 30 %, 20 %,
10 %, LAZEMAAKONSTIR . FEFHRL I B EARR ARG T, T s SR ECRE T B /K M RS 2
RV R A . FTA B R E T EHAN 3 4 om B — IR ARG SR LA, S4ALHE 6 1L,
FILHE 6 mL K5 WA G AT i B i i 4SBT T E XUk
ffifl 7 HARETE, 2 1B E BT R4 UE TIIR4USH . BURAM 7 & T 1.5 mL O
BN, INEHEAK, RIS SRS REMT, 4000 r/min &0 1min, % EiER. Wk
HHE A~5. FOENERA 1mL [ 5% NaOCl /KIEHR, TeimiE &R EamaEmmk, K
W 4 min, JCEKMPE 4~5 0, REBILEM TR, BETZ 30 AN cm 235 B FifE
BrImr, BER SRR N EARN 12 om HIRREFEI A, DLRE4 1. 56 B B 24
h FETIT . HFREFWREN 25 °C, IO, &K 12h . fFifRaeEREMES 10
RIFGICE, BFE 4d 10801 Xk, BRI REAT Bt 8 A S r i B 85 LIk
T3 FEREAR B Fr DB B 7 LR S BT P 5 AN IE 7 T 7 k6 A 918 R A 1% 3% 7= L
P TR R B 7R R AR 6 AR5 IR ML f 7 i R B0~ F35ME - A2 ia B
TEFPF MS B9850 1 &, MER T LEARRKE, B 6 MBARKE — B 74
BHATRRIC. FRICoEEE, A AW INABE & BRI, 1A, CRERMKE.
WA IR, 4B R IR ZEmh K SR 25 RE F ) A2 1 () A7 i R R AMBAR

R AP FER TR, ARZEHKIREG WIER; MRt

T E Y R A A 2 FLE S FAERT T

Ak
JeRObRL R dbsd 100083
yuanyuan1018@bjfu.edu.cn

ZILH R—AMIEFT B P RO B R 25, RAMAESRANEBEHSRT 5. N T W

T el ot R4 E B L R AR ORI, 7E 2010-2021 4E[A], AHIAA4E 31 N (HE

X. BEET) 131 MUEMEEYE S ARAEY L2 LEFIT T RGIAE. FRACRERF
44



FHoESEEMSHTERF SRS
s 2022128 11-13 H

RERE, WKLALE 164 Fl, RIETHTHEIIPHEMN 6 H 23 8 79 J& . A RAAHEDEE+ 12
LEN G2 ErA R ES KRR L E LS 16%, kY ORI RAA R S 4
AMUEE 3.1%. )b BARGENS X WA MIBUEEY BT A R, B HA 2 LR R E
VERIAT R o 28800 A ARG 1 22 FL T ZE KA RIRMAN R AR, R, X 2 SLR R OR
BUIHREARMES RGN RY £ BT BT F MR MG L E QBRI X FAR
BRI EAE S B IR ORY DO B A T BRISEAT 1 ORI . o4z 318 AT e 2 4Lis, ik
BEH — M AR ORI IR R, 5 S p PR AR By B2 I E A 338 a2 R
ORI FL TR S5 ) B A B A EL R, P UK PSR IR AL TR AL o X IR 1
A BAR O 2 B A AMAAT IR, (ER S EYR R HLE, KM EEEL.

TR H AT A FIZE RAR B PR FAE

KN BrEL EEE L A
1 BT AR B EAESARAT  B/RIE 150040
2 HIpITAE MO RLERE  MERIE 150081
zhudg01@163.com

WA CE A S HEA S R PO AN A2 1 I BEBRAE P T RGN o ARSI 0 FE i Vi
AR AR AR ZE . WAV DI REVERIINE, FFFRDIERE . R WK, +%
ANERAEIAGER T 45 RRW], FERAVE I FART A AT AR L L A S B — S AR
PEs PIRITEA ) — A /N E A B S AR B AR G, o A M — 4R AR 1Y
KRR Sy i S AR R S B A T K 4 B 5-10em [ RIS K B B DG, HAh RS
T 5 AR N RS BRI DARRS-VE A MO AR RR PR IR B T 45 R A&
WY, WREEYEAE B S RHAE TR oty 25 BERMSGE 54 SR 1)
FAG. AR PR IR I B K& IRk A Ll DA R i A o PR S PR IR 7 A T 4
I

KRB IR PRI, ZEVRIR RPER, S

YR AR 2 [ B 25 TR AR 1 B L5 e B S8 —— A
PUH T RBLX B

IR T SN MR A NS
1 WA MR 2 R Ak 5 @3 24 Fe B 3113005
2 RHXAMALKFR B 311199
urban_ee@foxmail.com

VLT EE i b DX AR 3 i ARbA 2 el b T 350 W ) IV i 2 U U A 5 A s i A )
AR ERTRAL T RIFH BARZA . THKIIDCRE B2 b, AR RIS AL Molk i sh
JRIZL, SRR BUEEAE, B2 REE 2 BB . AT TECLRPIX BRI (12
LA FE R AR A B 2R AR A B IR AR A D 1Y 7 SRR (BATHE
(i SNy Il NN A e Al NN NN 3 e 7 S TR O/ 7

45



FTNEXEENSHERIZESFEPHYS

B8 2022%F12H11-13 H
Sg, T 38 AMEYIFE ST a ZFEME (Shannon-Wiener %1, Pielou ¥EIEEFEHD . B ZHE
PEFE%L (Jaccard AHEAMEFESEL. Cody FE%0, M AFAMEEMEM ZHEEZES, HRH
HRIFE AR FREHL ) AR VEREATH 2 RERH D BRI &, SR 2 R
Bl 2) MEYF Z v S S IEARDS,  BIREE 3w e [ BIH g, HAREY R 2 i
SXIBEN, FEARAEE IS, SR T 3) B EER Ak N E KR =
PLRHEAR 2 2 R AR EOR A S TR 5 4) TR PR 0 2 RE RS, AR E LA
KIS FRECE B 5) 7 FOEGESRA R RS AR B AR IR, ORI RK;
R AR Z AR — M, AR P R I S S EOR MRS BATAR S Hh TR,
RIEAF R, AR TR E 2 Z R B, 1 ERMER S, B i e
THREZ RN TEMBAR, N TR, AR, V2P A AR ZE. fEH
SRR LA b3S NS AR URAa S WA g R - 3 A REAE , R T RS ORA AR AE A DR B AR 43 A X
o

REEE: HEYZREE SRR, MBS, BRI BUE T

R RIFEER BT RS ? URREET A TIERN
il

B EBEEF 1 B L RSCE 2 B3 RN 1 5k
1 SRR, S2M5EFH, 550025
2 P E BB TR EDE B 666303
3 FEBIABE LN HASH AT EFE 110016
zkzlzx@126.com

AW AR R (biotic interaction hypothesis) A A#Fi AR A F7E s i [X 22515
THOR, X ARG AEY 2 FE T E B — AN ERELS . IR AR R RE W 19 a5 et
IR IR SCRIAESE L, FRREm T A T A ) ZAEYEL BERE FEAS =) S LA B . K2R
H-FE YA BAE B0 TR A R — B B R R R, 33 TR JE RS R,
ARV T o AT FEOEARMBEVR A B, e — X R AL 2y (XL
R AT (KA ARmkshAS e, NAH-—B 55 E 2019-2020 SEREVE A FET
() BRI, DOHAERE VA R A 56 A= 0AH B F A 26 BEAR FE Bt . ARt 781 I [ 25
e (D) # SRR Rl A R A m TR AR () A vs IR I R
A TUE IR CHIRh vs VD) ARG IS 2 ASHIEFUR I 7 #4is vs it I PT A AT RESS R . 7E
BT 2R B CLIEASIIRBEVE N B BTA BT 950 T 870D, 2019 A PE XU AN #vity 2= AR )
Foh e 9 B AR T A LR A BT RV AS AR, T 2020 AT P QRN E & TR K Al 18
VIR E IR b CCLEEANIR R BT A Tl 7 0 BT 800D, 2019 4F #4H 18 XU 4h A - ek £ i FEAIG
TR AW, 32020 FHFAES EAASHELL. W EREGRMERAHA . Hh, W
FlZ IR B Hr 20 T BEVE R R 2 S (iR B R R, RIS EZR Ak
TR SR EM IR A B 2R HR, KB iR e R A AR AN R L R R
2019 4F (KM Fraxinus mandshurica) F1 2020 4F (4£#% Tilia amurensis) HFH 4k K HIRE 45 5k,
Feds TR SR BRI R R, I R T B IR T R SR R TR AR A
W FAE— R E I T B S A AH ELAE PR UL 4 i o 25 W AE ELAE FH R 405 P Ao 88 52 ol ) 22

46



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

F R AAAE 2 T I AR T U 2RISR . R KB 2R AR BB N, JATS
A R S RS 36 A2 A EL AT AR 26 BE AR E AR

HNERERZ B RERY XEAE BRREDF S HEME
Ip 20 vk

f?j(@, ]g/iﬁi}%?l%; Ijﬂ‘é‘é; ’%j%%g*
HR R R AP R 22 B = 730070
suginsh@qg.com; shangsq@gsau.edu.cn

HIR W E R HE R XA &SR ES RG, HARRR I3 B SR 5
PR, oA S R AE S E I BRI AR R I E R B AR R X I A 2 R K 2 4R
HTE R . HEY) BRDA K S ET T, Tz X B R i 2 R (T 70 A 4o
NI R E R K E AR R X B H R AR S BER S A KR KR 2R, A
SRR s CR A DX 3 R HGHAT T AR ACREE, I SER 0T T A2 AR S &
5 Shannon-Wiener ZFEPEFESL  (HD . Simpson fi#EH% (D) . Pielou Y&
Q) K Margalef FEEFaE (B) %, 5K RRHCRERMH R R 355 5,
g sk)E 22 156 J& 70 F, SBPARIF X E RILE: KRSITEIR, EE SRR X8
WHRRX R LLE bR T, 5 EBU 58.57%, [T, b 27.14%, RyEMED,
5 14.29%; AEVIZFEEFREUR R : W E AR X B H B doh 2 BEEE 4/ (Polyphylla
laticollis Lewis) H1#& A5 A (Cteniopinus hypocrita Marseul) Jyi#fl, ZEerEiERSFE
FE. B EAREUY RIEADS, RUDZMAY XM E R R 2w, YRR S B e
HEWARAT R m AR R, ISR R S AL, TRIERIR BARLS A -

REEW: BHH, 2K DR XA EMEREERRTX

47



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

Bl 4 BHREVZHE (BEAN: %)

P AL AP A B ) 2 A AR X R K 535 1Y
K&

wHOME

Z

RN ER PR a = T Y E Y S M2 0 A S NS A 2 B & B M A
huanghui@scsio.ac.cn

RN 43 AT S L R Al I R AR AN S A AR W 3 2 (W B AR 5 H bz — o G A B
BRI IIRE D AEZE A, N K EAEVIR BN 3. SR, H AT PG AL AT R A A 313
WAt o A B P AT SR 5k = SR 1 v SR 5 7 ST K FT SR A Wt R 3 A i 3, TR PR 1 IX
S A LI AR M AR SR I TE o g S S L 1 R A SRR ) A 2 A A S HOE G A
Tt T IE L USSR 1960 45 LUK rh [ g if: L e Jo) BRIl R i e A SR A SR SRl Bkt e
R G R SR 2 R . Bl Al A i S0 A K 12 (Coral Geographic) %,
SR PG AT A U 0 A bl e, i o T U PR B s DA T 5 2 R [
fras el At , S EERS p ZRE D MRES R, BE— D8R TR A S A [ AR
B R AR R . ASHE ST E o E AR T 530 MG e A, JERE IR 24 4
i [X ) 607 it fil A7 HIFEHI IR 7 A i o W TERB, A IX IO kA SR R = e FEE AR v 4
REJ R AT AR 3R 25 32 2R B PR 52, 408 s R i SIS 20 A X35 (R X
ANRAIX ) o WA= EAE X SR b o Hh Bl A 2 B3 i AR A, 2R, 5%
ANPUIEAFHEEAE IR FUVE I, S 2 AR BE A i Xt BL0s s o W Uit — B E s b
FEARAL T 232 B A ZRUR R R0, IR WA R 2 825 5 1z X IO R A I (1 o 22 FEE
B [FIRF, WFFERY] B AR IEAE AL AR X BRI A A, B R B S g
i 1 AN 3 R MU R EAR e i 2P ORI, ISR A I B T S M A B SR
JCIRIE | M e, HIX RGP 5 X v S5 A S M (AR N BB AN o e, R JCI
AR R E SRR K B AR BRAh, MURER ' RG2S R A
M DX IR A U R VA ) R B 0, SRS 7 A R 14 v L R RT E B W b 2 A1 A5
Wi o XL RIS T I JE RN SR A5 P AL AT il 3 o A A ST R AT R R
ISR IR Z L ORI S HESERY

R Y, SRR, B RERN, PEARRCTRE, o E R

T LU M3 R S 23 SR M 3 A i SR St

o R Bl ST AR 0 R S RGN . T BTN AR S R R S
i 266071
Xuyu@qdio.ac.cn

e

48



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

MU (golden coral) R MIMIIRIIRFIAFR, SIRAMEYITT MBI TT K
PN WEERII H )iz AT E A RRAGHEE L  BESCAEROK A . S 2 5 REE

BRI, RIS AES RS (VMES) WEZERWAEYZ —, IHENEREY N
HEREEYIRE ST, BOSIRIG A 2 FEVERME S R G TR AT Ao AT Teil i

ORI IR TCNIRIE A B MRS BN TR A SR U TR L1 X R BR I 112 5 S 3 3
FEd, TR T VRSP L SN RS 5 RE Ak Rt 7. W e S 5 &8
38 M, HrE 18 24 Fib . W R I BRI 2 ST ASBEAE 1% &8 M 4 € 1)
BRI, TR AR S T 2R e B A BRI IX —BrA R AT R I mtMuts
8 COI ZE[H], 28S rDNA S & W3 5 ) i 58 AR S 475 P8I 1 I3 380 Jg 1 7 28 2
HEFAEIT T ML o 3830 R B 2 P8 RSP EEAS R L DX A0 B 4k 22 R 1k LA
WFFCR I, &R YA BT — g R, (HYRh B SRR, (W X 4Bk 5 3 A
A3 Ja8 () P o 2L R A 23 A 53R AT 43 B, i H B BE - P RSP 1T R IR T 7 1 S Al 3 2
MZAEYER O BRGSO L AE) Z R AR UL R TR AR, IR A 2 R 1
TR R N AR X R A HE R .

R SR R, RS, B, MR

HETIRB) K FA A Y o M 5 A

DA, XSRS, BN
FEBER TR ES 266071
fzhao@qdio.ac.cn

BN o 22 BRIk R HAE B RS, H TR TR X s Hth B A w7598
Ao FRFAFRFRARNE: JLRER, S EZHAED ARG, AR/ E,
FERCTFE S U TR 18 SRR ZHEK. WHFURIL, Widb/RiER, £ 9000 km
R BERR B RS, R E R AR W] R B o &, B BE G B BR 2 18, LR
Ve AU T A T B S, WA JOR IR OC R o AR 38 W] AR 7317 X35k
I AANFIZERE, TR AT IRE b 2% B RN — 32, IR RGN — K3 MR
FRIEN— . G T A R, SRR AR DU LB R T Al e, B
Sk PR I SR R IR HI5E, T HRE AT o D BoR, Wi KBRS AR A
FREAARUE [FIRE T 2R T Rh 4, (B - SRR VS AN DU 1 2l TR E A i
i BN IXAAAE TR L KRR Frares RS KB, PR TPy 3
PR T AR X, R PR T A YIRS S E R LL L ROR, TP i L B
YoRiAb 7. SourceTracker 73 M4 SRt — P IGUELE A I, 86.5% UL A1V 2 FEE RIS
TR, RZNR WA B R IR R AR IR IER M, AL/ RIESUR AT
R PY AT, T HLC AL RS 1 26 8 70 PE T A 22 RE A 1 o

REW: WAEMH: B R, IRiE

49



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

Potential impacts of climate change on the distribution of

common echinoderms in the Yellow Sea and East China Sea

Yong Xu2bed, Lin Ma2bed, Jixing Suid¢d*, Xinzheng Li>¢9*, Hongfa Wang?, Baolin Zhang?
@ Department of Marine Organism Taxonomy and Phylogeny, Institute of Oceanology, Chinese Academy of
Sciences, Qingdao 266071, China
b University of Chinese Academy of Sciences, Beijing 100049, China
¢ Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China
d Laboratory for Marine Biology and Biotechnology, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266237, China
*Corresponding authors at: Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China
jxsui@aqdio.ac.cn (J. Sui); lixzh@qdio.ac.cn (X. Li)

To detect potential effects of climate change on the distribution of common echinoderm species in
the Yellow Sea (YS) and East China Sea (ECS), species distribution models (SDMs) were applied.
The presence/absence data of eight common echinoderm species were obtained from 268 sites
surveyed during 2000-2016 and the data of thirteen environmental variables from online datasets.
Ensemble SDMs were constructed and were in good model performance for six of the eight
selected common echinoderm species. Under future climate scenarios, the brittle stars Ophiopholis
mirabilis, Amphioplus depressus and the sea cucumber Protankyra bidentata were projected to
expand in the southwestern areas of the YS, the ECS, and the coastal areas of the YS and ECS,
respectively; the brittle stars Stegophiura sladeni, Amphiura digitula and Amphiura vadicola will
likely contract their ranges in the south distribution areas and expand their ranges in the north,
showing a northward movement trend in the future. Temperature was the most important
environmental variable influencing the distribution of the latter three echinoderms. Our findings
will improve our understanding of the impacts of climate change on marine macrobenthos.

Keywords: Climate change; Echinoderms; Species distribution models; Yellow Sea; East China
Sea
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RS K 77, SEVOT % E AR W S Sl i A B R ORI D8 5 Il 5E A 3-4 4208 — A JH Y]
Rk IR

ARG 7 REXT P E RS SR T

(S22
T E RGBT TR P R S RGeS, FRWEEEMZ SR EALRE H
266071

zhangjl@qdio.ac.cn

A% (Integrative Taxonomy) B ELREIBHIEAS: . B, ElY. KE %5
TIEUA S AEYSEES S E R, RIES KM s X M, JFRERE KA 3 K0 5T
BB FFNN RV 08 Fa 7R AR 2 ARV A 0T 1 B NE R 2 R i 5N,
AR K TRAN T AR SRS 0 KA 2, RERE XTI R BEAT S v A i %5 52« BG4 ek
FAER R, BREER T ARSI 2 FErE, JREM R T 2 BRI KRR EIL K R,
HEBN T AR BN 2 G0 53 FANE A T R o« FRA TR FHEE G 3 R A 708, BFEEAS. W
LM, DNA &0, ZIHE . ZobifRiER ., fMifbZE 055 B, 0 o [ 04
BN AN WO B BRSBTS o B R G AL, RGP MR ok T — 285 2K 5T
MR, R IFIHRIE R AT, TRFN T IRE ARSI 70 S ¢ R, R BH IR B 3R 307
I ZREVE T RIRAI I I RGBT 45 & 0 TR AR, M T LR R 5
R R AGFEIHAMEDI S, SRR R AW FR S, 5 7 AR B ik,
HE IR S RG5O S IR AL AT AL AR T W BRSO
KRR, HHH. i, EOHEHEREAR BB S iz A 25 K5 i
BN T A Z BN i rh, AMCE BT BTSSRt Bl 7 2525 108, Ay
WEE AV 2 FEE A ARY) RS 2O TR AL B R TR, T B BT X AR 2 AR
Ji T RS AL AR .

R WA, ZHEIE. 2R RS
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RIGIERNR VI B SV AEYIREIE A RS DR AL

Y, ERE, M, TR st sk Y, ke
L AR BT, BARTIRE A SRR SRR E SN E &5 266061;
2. 5 B ERF SRR S ER LR E EES SRR FIRELNE &l 266237
2069565030@(q.com

JYr TE S AR DAE A B AR A AN S R R b i SR . e AR RN AR,
TR R IR - A B mEAESMER . B Al H g il 2 e i 2 oA 2 fe it J 3L
FEJEMGAE Y E S RGP R AEIhRE TR D . AREFRIET 16S rRNA J [R] wril & e B AR 6t
FORREEA A SR R ate KR . RKFERERESBEFYetRieRE mE &
WMAEYIREE AT 500 . S5 RRY], BEWMAEYREKARFEE, DMErette, LED
56 M7, 569 ME. B EMAETR AR S TR M AE Y 2= R RE, A Z R
e H S AE AR RIEEE T JERER ] B AT ] ARt RS &
WAV E GEAFAE—E 25, PIAE R I & & e AR B S . B S i D e il 45
R, R Sim A KGR S AR SAR DACHE R P A R 257, AR
e B S AETENR R (Lipid metabolism). B 7KAL&4 (Carbohydrate metabolism) 254X 15
MPRAFAERE Z 5 . RGKE TS R TR, AR XIER A Kt E &M SfEm+
B i3 AR T Canditatus Hepatoplasma J& , Ho ] fig LA (e b he 28 72t Se m A A R 1EH .
IEAN, AHFTELHEAT 157 IR R AR K 5 I FU ke R R A E A [F M 3 XS ) B & AR Y B g
FRAESMAT, 00 45 LR R AN | X e B AL B S e e J@ /K EARAE 3 22 5+ (p<0.05),
A — s R A R U 2 3 %2 5 (p>0.05), A Hemy FIARLLEE, WA 4 Rk Tt — o0 #r .

R deRE, BEAEY, BRI, ThEETN, RZGKE T, Wi

RENBE R B E L R

X
REERH KRS 300222
coccolith@126.com

AR BRI PEAS AL TR () OGRS RE, AR UK, AR XU BRI L,
REMEAE NI AR RGN “HR7R77. B EEPEAE A bR B 000 “ Ab 2o, 54k
FUF AR 2 FEIE ) 23 (R 0 A8 A, DA ORI SRR AR AE B, TEEN RS+
DEE W BRARRUA AR VE 2 8] o A L AEAS A (Ecological niche) {58, A BT [X
BB BEFE AR SRS 5 N AR MR EVR S A e SR, AR B S — AR SR A
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MR R AE W 2 FEPE AR SE MR B

B, R, BN
e E PR N Vb OOEIERE AE  511462;
SR EHLT R IR0 AT S PR K ps e s sl 430074
guting2019@163.com

VEEPE LRI = A AU, e i FUREITT 4 I R A WL M SR 2 it B0 - SR
WA 5-25%1) [E & ki i 2= FORE AR, & G AE] 1% [ 5 i B HEIR o IR 1)
DR R (1) T L 3 52 B A2 AR RE M A AR F RN, IX AT g 4 5 BN
FRVRBERYE, R O 77 AR B RORE EU SR A BORE DTS 1 o T ekt 1 e A 1 RORE £E T 7K (1)
SRR, 3G IO A B AR ER 3 EOBURA AR P A0 AN Byt 3 = (b
BV AE IR AR I AR

SRIM, TERCRRE b, W ORI AE 25 18] R AN o A W0AH AR FH 38 5 R R P 5
ARG AR AE I A A7, ST A A S KRR LR YR CRIAS e 1, FEAT
REXT AR 7S RGUIFE = AR N o R, FRATT S5l N AR W 38 P9 (A LA FH SR SRR A= 4
BRI B 72 FER B X P A A TLAE T LIS i 20E B 003 A e o i ax foy =K,
PAVAS EEWE AR D2 RN BB RTORL I 5 T A DR U AR 4 22 R M R A e PR I AR S LA

FAME H 2010 4 Malaspina AT 7R SR 1S FIORL B & TCE DY) 165 IRNA B s SE 1 70 TRk 2%
VY2 T AR SRS ()l A A AV 22 R AR I 8 A 1 (Vs B AR, B 7R T TR IR AR S R
G PE 2 A SN, o FRATT I 5 SRR B, ) I 3% 3 5 S5O TR PR T A 4 2 TR AV S
AN EEES, JEE TR SO BEAEH . SESRAAH BEAE R T AR, IR
A Z FEE R o TR, BE SR ) SO B BRI T T A VR RS e 1 o T i sl
B BAVERH 75T RN & A A A “ Large particle eutrophication” i, PASE
H PR B URDRL AR 1 o VB AE S EAR . 2, TEI R SR E I 2 REME R N 28 A2
SEPESROR /N B AR, DRI IR 5 AR S RGURRIE 2 I LR RN, % 58 47 2R
FRAT LATORE A T (1) A P 2 B - LA B 3 S SORE B A LA B B s 38 I PR i A 22 R
I 7K P (R VA A e T A 24 5 S0 Al ) 308 11 3 VRUR 2R D 2R AR A AR A 3R ARk T g
2> FEUAR RV B B 1Y) 2 T2 JE AN TR D RO R 2K, X T B 22 T BUBURL I A TR A W T 4
Pk, DR E ) 2 AR I S R e P, X AT BB AR 28 R Gue M 7 A IR,
R e R R AR

R WORAHR A ZRVE: BV Rk B EYRE

B AR RN R A AE RO B AR TSR A RBT L

BEVE S B
L AR E SRS GRDO TN EE YRR HE A B T M 5114625
2. W E M PR AE GO AL BT S PR B BT [ X i skge s i 430074;
3CWIORAE Al W 252000,
4. ABRESEDF R RFECIHNH LR SR E A= P 252059
luyang0539@163.com; huangy@Icu.edu.cn; phytoplankton@163.com
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I I A RAE S SRIR = ik T, X 2020 4F 6 H K H r i AL 13 N4 T
FWIREHEAT TRET, SRAF/ BRI 5 i AR 2 dU i) A S8

13 A ubfr ek it 14 AR YIS, BFEE mAEEL R, 2K, ZBEUL
FRRL, NN EY) T E B 204.4455.6 ind./10 cm?, P4 H& 914.24794.2 ugdwt/10
cm?, H ARG R BRI HIERE, R /NEN A B AL 76.2%, HIREANTE
%5 (15.5%) FIBEEI (4.2%). TE G L, 13 b7 86.3%[1 /N ECHE A= 4% 43 i /F 0-5 cm
MR Z o IZIXHRS B AR & R MAT BN T 2060 2%, v 0.13620.24 pg/A>, 2k disill
P AW R 21.243.8 ugdwt/10 cm?. ] IBM SPSS Statistics 22 % [ H A= i 2k HUF FE AR
FE RUKERBEAT TAHSRIE /A AR S, 25 SR R, 1R A & i 7 B P AR V6 4 R i 5 /KR
AR,

13 NS TR, H AR 2 AR TR G R A e DL FR TR PR3 (AA) IR
B, MR EE 39.5%, FIRH BB M T (2A) LIk 38.5%. LN LLE] L
i 5 BETEA RS ET) 56.5%, MEMELLBICN 0.9:1. FIFH PRIMER 6 15 Z X 84551 F i
AL R ZREEIRE 45 R Bor, BOLM XA LG, R A AR R AR A R E
2RI i 0 TR AR B A FER LR TR B, B i h B TR A B R 2 B DTS Gt

13 ANUEALTIR IR i 3L E B B B AR A R 275 My 2RSetk, Ss T 142 NE,
39 M EE 10 41NH, 2 7M. 34 JE N Acantholaimus Allgén, 1933. Halalaimus de Man, 1888.
Cervonema Wieser, 1954 11 Microlaimus de Man, 1880 %5. & ILIFHiikHFh 8 4~:  Laimella
multiamphida sp. nov., Leptolaimus nanhaiensis sp. nov., Leptolaimus paraquartus sp. nov.,
Elzalia longicaudata sp. nov., Minolaimus distalamphidus sp. nov., Linhystera granda sp. nov.,
Actinonema tabernus sp. nov., Setoplectus minor sp. nov. fIHT 85 F 5 /~:  Greeffiella moppa
Schrage, 1972, Pararaeolaimus tetradenus Leduc, 2017, Diplopeltoides anatolii (Moronov, 1982)
Tchesunov, 1990, Diplolaimella thailandica Kito & Aryuthaka, 1998 #! Metadasynemella
falciphalla Vitiello & Haspeslagh, 1972,

AR YRR AR 1 e U S 2 DX R v ) PR T A P A 2L PR 2 1) 43T, Sl 2 i3
LBAMETE, DAL R R AR R G54 . X R A M AR L, A5 300 H AR
WP BT S, S M H AR R A4 s, 0k e R AR R A SR AT SR AR
#x, AhoeE R E B AL B R TR

H 2R R 3 MR OB IR 3 ANFrad sefl, R R FiAh 437~ Elzalia longicaudata
sp. nov.; Minolaimus distalamphidus sp. nov. Al Setoplectus minor sp. nov. & Z#4d FFh o
511~ Amphimonhystera molloyensis Tchesunov & Mokievsky, 2005; Greeffiella moppa Schrage,
1972 F1 Pararaeolaimus tetradenus Leduc, 2017

R PNRURWAY); A AL, BRI B Rl A
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BT mERY GPS BRELH F B S fd = 6t 7t

FEREN WA BREBR TR ShpET HEEC x|’

1l KA SR %I 518010

2 HFEWEEEEARET O FE 266100
3 HHMYYh Hi 266000

4 FBALNCRE RS S TRk 5% 266109
5w EME RS MR H S 266100
6 dbRUmE K= ARl 225k Jba 100875
chengych3@mail.sysu.edu.cn

YT BEAESRAE RN LE, BYMOB T = & 2has B 5 A & v %k,
SRR SR R IR R 28R o W SRS E AR A BRVE I P R PR, HOR 2 E0h ik = K
(IR AN 9 . FLrRSETY H S i S 2 B B GO . IR AR R B2
FEME S, B H AR K E R 26k, i ST BN =« FI R 2R & v w9,
WA Z R ORI LA X B 3 CAE BB 2] T T2 S, (RAE B PR WARIE . At 51
THRIVET o 2R [ 5 130T /G i 1 (4515 (Calonectris leucomelas), FFisshE&2a07i2:, e
R AL 2 53 M BB IR ST B, IR A AE SR IR IA) (%) 7 8] o3 AT, MR A S R e 1)
REBREN S, &EEGESFEZHRERE, SRR Tk X .

KW sy, WY, ), R, GPS RER

ZEPHBR 2, TN
R GRJO HEPEsERE L 430074
o E SR ST N B ORI F ke M 511462
Idy20161026@163.com  phytoplankton@163.com

PRI SDIE L 6 S A B IR B AR AR o PRI S Y RE S BR 1 T A A R 2R
KM 4, RIS SRRk e, AR E RIS AR .
PRIV SREL BRI B ESEIRbR SRR A BB Mk, R i sl
VIR S SR T OO G e B S R geh, IR, R, Maxx a GRE. B
WP KRS WA pHL AU DALY SR B R T AR (e s sh D i ARk BLR KR
I A SSAT FTSON DIt 2 5ot 77 1 S A0 (R 0 A A ALl A 5

B AES RGO AR, AL YA S R TP AN AT R — 803, AT AN
RIS R G DIRE b T A BRAR A A I RSO 34 S R BRI AR B R A i
B S ARG RERMA Y A EE M CEIREHD KL, RS ES RS
MIZREIE . HESSTEMAE > I B R. B, BV AR ES RS Rk
HEEAATERRER - R s N re &N T A2 9, BRREE I 5 e i i i
WA A= FIR R, MRERE = E SR I Zh Y, G R 0 SRS A R T s ML B

7 &, RERFEES RGP FEA S RERE RN TR, X gk g SR A it
FAAEEE L.
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BAE 2020 B = (7 HE 8 A) MEKZE (10 HE 11 A) *hghi st gk . b
USRS . VT T IR IR S REAE , R4S GRS T A AR
JE [FINL 2R TT IR R N FR G5 M AT I 7T« B MK IL R AR A M MUK &, =
AR, SHET . Rtz b, ERRAMEA IEME= Mg, SRS, AR
IKEE, ERRAMEE TG RKIROKE, hHEEKE, WKESIKE. FESHER
TR SME TR, R R B S R B &R EEREW AT, BFX
W2 BRI AR S E R S T IR AE K2R, 82 ARG, YRR, [
T B e A2 45 147 B o VR UFE A AN (R R 2 R R (R 3% bU 2R R LA A 2H e 43 28 2 TRl e A
WAFAEE TR

IR TR SRR, G A R 4 2 DA S B B AR [ 25 7V AL BN B 3R 450
MIBhAARA, FRATRT DL T fRF s ITE RS R TG A A e R 3 H s M ., [FIR
A DA WA HLADRIE, BRI B VR AR 40 °E 77 4 K3 B g2l o S0 A8 A %08
WAE R RGO SR M N FRAG el B DL R A BT R AR FE vl B IR R AL BT R

SR W, VR, WRRERIRE, BEESN, ERAH

Bl LRt Bt EHE A AR R AR

XFEE BXE" Zle T IR
b E B BT AU AR R S R R H Y 266071
liuweiyue@qdio.ac.cn

VL] BEMURY ) /K SO0 75 -4 o ) 2 B A i A B SR R, T TR 5 A s S e
Yoo A VIR < ARV, D& H IR A0 I 2 AR IE AU S FE B B, X 5L
DX g5k 77 h 7 ELAR 1A A1 9 5 DA 5 o 20 B 22 R A R R e S 2 1 8] RO AR ELARE A 73X
AN RE 2 BT IR AN o Dy 1 1B I — TR, OXof 578 S MR T L AR L ) 400 B A 7 A 4
B 1) FROAR ELAR FHAEAT T FE AT A o DAIE AR 5G9 28 0 2 AR 240 B AT ELAE Y 2 2% L BB /KR A
AR, EHRZEM R B (DCM) JRIEBIE(E, R)5IZHET TR SHELMAL, i
1l DCM JZ4H AR ELAE 2% (SR 2R RE E W B B vy, H A AR A SR R R, TR
R AR PR — 2 o i G 1 AN A A 2 18] B8 2 (0 A A mT REAe Bt 17 3 1L A e b TR o SRk
MIE TR BRI e M o BEAL, 20 R E R N S M RO AR P S v 1 — RE AR R v 1 1Y
SIRE . BRI A P0AR ELAT P AR el ARV 220 5 BE AT REAT Bl T 4E RPN AE S R GRS E
FATTHIBIE TR 7= 1 S 20 0 3 2 3 4 % T R LA PR S5 S 4 7 220 5 JRE R ) L L 8

L8R3 B Rl R XN DA R R B RS VI 4L
FRRACHT ST

FRIAZR %, skuialh®, ¥4 °, BHZE0E°, M5 °, SRR, CRWEU, ZsiEE S, sEar
L WL R, B FRE TRE ARV A O WiLFHL 316000
2. WL RS, RS HEARSRE Wil 316000
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3. AL TREFERR S I G WAL 316000
zhangxiangdong@zjou.edu.cn

KESCARB o3 ARG T A A, XA AR BN BURR, AR A S IR B 1) “ 45
e, HAFRH R 2RISR EO A3 (8] 2 AT R S AR AL A T DU AR S R A2 b
A R o AR I 2 R0 B # 51) B AR 0 DR XN AR S8 K B AR h 4 (1 ) 25 3 AR
MR SRR TR, 25T 2010 4. 2012 45, 2013 4E. 2016 4=, 2017 “EF1 2018
8 AXP IR X 6 A AT R AR EN Y S IAEE R 7 . 45 R R RS
Wiz 61 A, AR5 ENH(37.700) MK S)47)(26.23%) N T o FEREFAH, SR
BAGEE, 2010 FELAAAZYI N E, 2012 SEEUCREERIATTEY), 2016, 2017 53]
Yok ek —B 1K, 2012-2017 SRR AOMERE G I, 2010 41 2016 ERIFEA LR TN
FAT WIS (Tellina iridescens), 2016 4EAI 2017 EILA A M WA E G0 (Sternaspis
scutata) . A AT b, MOAC B FRE X AR R B B, HUSR s hE; BT 2
FkAC B IR X A% O IXY P B E 38 2, BR300 L) b 2L 55 3 I e b B
Py HFEAAEY)E Y R R AL ) AR r i s S 1 AT, B X R AT B BT
. FEhRL L, YrREE AN 2018 E>2012 45>2010 4F, S EE & B A A
fhiaAMIL, #RLE 2013 SRR BB KA, 7E 2017 Sk B/ ME . SRR, YR 2R
PEFRE(H 7 SR 2.10~3.07, F & R 2(D) N 2.69~7.47, %51 FEF6 %0 7 )N 0.75~0.89,
Wk 22 KE TR IS B RN 23 (8] 20 AT 357 AE 22 50 o AHDCIE W3R B, 38 BOZf sl o R A 34
Y AL DL ) 22 PR A B A B IR 1 32 B 2 K AR IR B VAR SR FE RIS 3R 37K
FHIRME heatmap 7 ATt B, AN [A] ) JEC AT B P50k 24553 DRI i 87 22 9 K o ARt 9 485 SR T g Uofe
WUy #2 51) By iR 0 DR DX R AL A B B2 IR DR 5 8 2 4R AR

Regn  KAURWEhYY; BRSSO IR R R X R T

B AR AL S R G R T BN )

BUTAE L, MEPRIE L, JTEREE L WK LR
1R RFliE B, W W 576000
2.9 e K R IR BRI P B R B sicBe s, MRS U1 576000
Zp-zp@163.com

ZIRPRR, HERER S VRV . ORI AL s AR AR S R G A B (N [ 58 R R
HEAER], I Bk AR T TR, ARIMAEID %t b, il
AN T R S IR, L 50% MR AE S R L K. AT 7 KE
BRETEANERL, MR8 COR B RR SN LRI R I B AR ORI X 3t 2 Tl MR 2 [ 7 A1 15 L »
LR SR E LA 25 2R E S R A AR O, MR LS R RYT /AR . BRI
WE B PR ERECR P R ML, I Rfiieds IR IRIN SR D s S FeRAL (R b
B AR 2 (W o)A LAFAE S, EATEIX R B A kA, rE s i Oy B A ALy A
(OR8] S MM, A R R M R R A7 AR 4 T LR B 4y, SR T SRR B AR B o A

FONTES T AR EE IR A S KRG R E O, BRI AES R AR R GEUE 1A
R WS ARG BREE; SRR R
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T KRR T s 0 i A SRS — U E
S INE N R R S

SKINEE, TRHUE, B, XIERC
BUPMIBTE R 22 A iy SR A28 Bl 311121
RN R AR 2B bilg 200062
zhangyinan98@163.com

FEAEBEE R GIRIEY, AT W X B (B Ao N T e e 25 B
AEYIRN TAIEYA R, B&ZTUERThEE, & —MA 00 TR FB . A KT
N A, oA S e B MR A RN S5 S Ge 20 B KRB A0 N A e 1 R 2 JEC AT
RFIE B AR SRR, ANV VA S E R A SRR J S S fie B 18 S 4% . &
BN 76 2004-2018 SEHAA], 2N TR Wt il A e vk 20 Yol K 5 s T ie
AR, UESE T AEARYL [ giE N TALWRE R nT 471 7E 2016 4F 4 H 2 2017 4F 10 H HAlA] 3k
1T KRB EAR SN R T A5 A SRR VR A, ARAE A [ R B W R A, S5 R, N T4
T R AR B ) T RERESL 0 5 A ThReiE, HFh 35 5 2 AR e = B X K
MR A T 20k 1 & 2 DNIhARERE: SEHRE JnR W, 7EdiE 14 )5, AN T4t
MERAEZS R ROIRDL R AT, FFREAE 1 SRR 251 T IR B R4 B Bk, 1 45 2R FE /KP4
A FACPEAR T B2 — LEDhRERFIIE I SN TURITR, AR R Gl 5 AR
JREF GEfRE. pH H. WD SHETENTUE R, FIRGREH, KITO A T4
FETE 65 08 B X IR A R T AT P, (BRI SRS X AT B 75 2 — @ AN S B, s e s
53 BT

F T3R5 DNA SR BTN 1 2R L Rtk --- AR LB A

s, fEREL, &, BPts, wigtes
LEARIEHE =15 BT 361005
2. H AR BRI TE R B R AR S RGN RN B Ftn 1T 361005
3R A NI ity A Y AMRL AW Fiul BTT] 361005
liweiwen@tio.org.cn

AR, RIS TS PR BTG S S 7 s BE B35, AR 2RV T . sk 2 AR
TS RS R R I B OGRS RS RN E MR R E BOCEE, f£R
MRZ A FECRAHEM . e B W, ST, FEFERE R A7,
Hotas B E M. A7 R 2T 3455 DNA (Environmental DNA, eDNA) A T
FLE 17 A3k A 29 /K ARFEA 1) DNA. eDNA I R4 T or, WIS ) fa 255 s
g, BT 20 MEE 22 NE. BEYFREE Y 19 M, RJET 16 MEL 18 M8
MRIERIF ) OTU M, AT 2873 KB oo i FREBUE I 10 MR & AR I
fi £l (Scombridae). fifiF} (Mugilidae). %l (Sparidae). fifiF} (Clupeidae). K fifF}

(Centrolophidae). HiifiF#l (Ophidiidae). ¥#FfitF} (Elopidae). £ &%l (Sciaenidae). &

Yt R} (Synodontidae). *J%EfaFl (Myctophidae), #&uift iRl (Mugilidae) %= i
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oo ANFE AL ANUK R Z 18] 1 E ZARA I 22 5, A B 2 Pt TR A E X, ik
o DX ai v T B, LA R S T HE I AR A A5 RIE A — 2. JE T eDNA HiA
MRS L I FEVE ST, AT LRSI A 25 S 0 S A Bh e AR

SO AR RE: FHDNA: R I

Bl A YDAV X S BTV MR SR AR A B AN IR e

B>
K REERT R AT AT B R 266071
weiyugiu@163.com

ERRARRM T ERNRIESIAR, I O SRR, IRIL. FEIRL. 2R
BREGFIL R VIS, XA S KRG AA ) 2 A S AV ER L 2250
I AR R A AR A A e RS R DB L AL S ANl R B S R, PRI i A
RGN R VRE A AT G 32 B _F SRR AR IR R . SR, HATR T2
AR I 25 ARG P AR MRV IO RE T FEAR XA IR, RSSO bR = . BRIk, &
b 7 R NRIE S AU AAL R BRI 3 4FoKk (2019-2021) HIZEMIAIIASE
SR a1 YIRS S AT A A AN R L, 2 BEER DU R R
ULk G wiIEZ SNt DI TRER Y LY DE SN /P LR & BT o S | PR ERi =K /L NG Si3
PR LA R AR AT e B T pH R B BURRR AR BET v 3 BN IR S [Fomi, Hof
AT R AT AR TR s A . BeAh, KRR EE IR, S E SR
Hg. Zn Al As XHE i EYI AR s I sh A A A RREERIREm . (728, BEEHTRX
RN SEE A URARA T H 25 5% BATIIN A DA AR R BRARAL A AR T, 3
TR i Bh ) A A AR DRl o

REE: R, ARG, WRESRS, FiEY, R

BHEBRA R £ FE R R B

BHE, BREL Y, PhNE T
DR E TR ST M R VO ORI AR T 511462;
PR E M RS GRIO AW SR F 5K E st B 430074
guting2019@163.com

e A BB 7 FE AT VB, I S R I o o R A L MR J2 T s BV - AR T
WA 5-25% K E il ZEOCE LT, & RAG AT 1% [E 2 BREAEER . R
LR MRS (1436 a0 1 32 BP0 BE L AL S AN AR R O AR ELAVR T IR, X AT RE 2 3 BURTRE
FOBBAAE,  EH L™ 25 7 RORE EU SR AR RORE R A5 B o 70 oo JRE A 1 R R 1 BRI /K )
(R RI A, JFHG SRS A A IB R, S BURORLA HLIR B PG MR o S B P a2
BN AR R A

SRTT, AEROR R B, WP ORLAE 23 [A] LS ALK o A= AR EL A 3 3 52 M L B 2
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ARG AR I A A7, IR A A KRR Z R YR CRIAS e I, FERT
REXT AR 7S RGUIEFE = A N o R, FRATT S5l NI A VR 0 P9 (A LA FH SR SRR A= 4
BRI B 72, FER BRI P A A ELAE LIS i 2007 B 003 A e o i ax foy =K,
PAVAS EEWE AR D52 RN WL R RTORL I 5 A R 0 LR 0 22 o M R R e MR I AR S LA

FAME H 2010 4 Malaspina AT 7RSS FIORL B & UE YD) 165 IRNA B s £E 1 70 TRk 2%
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R R W R R AR

R WORAHR A ZRVE: BOEVE: Rk B EYRE
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KIS oy A B AR A R A, 0P EREE AR B R, S KR A A IR 1 “ Fe
e, IR R 2RISR EOR 23 () 2 A SR S A S AT DU SR MR IR AR S R4k
WA AT R o R 50 2 ZR 0 B 51 B R ) DR XN AR 58 K B AR B 4 (0 B 23 AR
MR SHERN TR, 25T 2010 4. 2012 4. 2013 4E. 2016 4F. 2017 £E£1 2018
8 AXHZIRY X 6 A AL T KR EURMsh ) S IR R TR A . 53R EoR: HERERIRAYR
WiEh¥) 61 B, LIIRTTE04(37.700%) MK 504(26.23%) N . FEREEM T, FEME R
BAGEE, 2010 FELAAAZNI N E, 2012 SEEUCKREERIA A, 2016, 2017 FHTE)
Yy Ee it — DK, 2012-2017 AFEARFAFFEREALIA R, 2010 4EAT 2016 FRISLH R AT
FAT IS (Tellina iridescens), 2016 4EAI 2017 4EMFEA LA M NAE S H (Sternaspis
scutata). ZE[A5rA b, MAD B IR X A B R H 8b, HUA T Ehh ;s BET 2
kAT B IR X A% O XY P B E 3G 2, BR300 L) b 2L S 538 I s b B i
Hs AR R AL ) AR rE i i A S, A X B A AT B T
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1. EBRAEL L, PRACE AN 2018 42012 4E>2010 4, 18 EE KA A EE
T FasARL, FRAE 2013 FEIL B KAl , 1E 2017 EisFf/ Mt . 2RI BoR, YRk ke
PEFREL(H 7 )YERTA 2.10~3.07, F & FEHREU(D) N 2.69~7.47, 5] EHEE( 7 )N 0.75~0.89,
Wl 22 KE P TR IS B RN 23 (8] 20 AT B SSAFAE 22 Sk o AHDCIE W3R I, 38 ROZ s o R A 347
U SR DL R AR 2 R A PR B DR - 2 B I KRR B T AR SRR B RS 7R 2K
FHOGHE heatmap 73BT 2R B, AN [ R JECAP 2 P 0t A0 58 DR i J87 22 Sl 35K o AR 7 245 SR v g U
U B 37 B g R AR DX R AL SR B ) B IR R A 55 SR LA

Regw  RBRWEhY; BEESi; s BIEER B ORI X IR

ARG AL T BUR RN B8 PR
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REFHCRY: REE 300222
gyytust@163.com

993 I R TE VR IRE K IR A 6 A S Mt N R g, IR S B PR R B 1 22 4o SRITT, "EAT]
TEENEE (BHS) ZE5 MU 1] I S S B B B 7S 7EBE, FRATTA 16S rRNA JE K]l
F7 HCHE e ARSI 21 T B0 B, R FH K R 305 B SRR 2R A T it 120 SR 1) Bh A58 A A
IKBNRZ . BATHGE R R, Fra RS R Al 280 i, o5 BARE SR R AR A7 91 8 4
1) 0.13%% 24.65%. B -ZFEMEHT R, BURERA SRR R, JE2BE R
[T . R4 RDA 08T, IXEEARL T REZ A . 2. DO, WEEREL. RERRELAT Chla 1R
Wi, b4l 8 4 I Hh e /K AR ER AR X 1475 i o D 42028 o 9 D TR AR 1) T L0 A 2 B LA
SRR, LS DO RS 9%, (HIERAIE, BN 7 5 ebm F 8 R, Rl
SNEE AR R B, M EAS A3 8 H, 74 R i BEE MR e M. IR EEBLG R, Wil A
5 3 8 F 52 Bk bk 25 {1455 S5 B B TR TR o T AR SR R R P R I AR X T R 2 3K o B
G, N N el B RIS 7 B R . A AR K AR AR S R G IR ARG TR RIGR,
A REAT Bh ) 2 A A8 P ISR SR 4% o s o B A 47

Physiological Changes and Elemental Ratio of Scrippsiella
trochoidea and Heterosigma akashiwo in Different Growth

Phase

Xiaofang Liu, Jun Sun
China University of Geosciences, Beijing, 100083
liuxiaofang425@163.com

The elemental ratios in phytoplankton are important for predicting biogeochemical cycles in the
ocean. However, understanding how these elements vary among different phytoplankton taxa with
physiological changes remains limited. In this paper, we determine the combined physiological—
elemental ratio changes of two phytoplankton species, Scrippsiella trochoidea (Dinophyceae) and
Heterosigma akashiwo (Raphidophyceae). Our results show that the cell growth period of S.
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trochoidea (26 days) was significantly shorter than that of H. akashiwo (32 days), with an average
cell abundance of 1.21 x 10 4 cells'-mL —1 in S. trochoidea and 1.53 x 10 5 cells'mL —1 in H.
akashiwo. The average biovolume of S. trochoidea (9.71 x 10 3 um3) was higher than that of H.
akashiwo (0.64 x 10 3 um3). The physiological states of the microalgae were assessed based on
elemental ratios. The average ratios of particulate organic nitrogen (PON) to chlorophyll-a (Chl-a)
and particulate organic carbon (POC) to Chl-a in S. trochoidea (57.32 and 168.16) were higher
than those of H. akashiwo (9.46 and 68.86); however, the ratio of POC/PON of the two
microalgae was nearly equal (6.33 and 6.17), indicating that POC/Chl-a may be lower when the
cell is actively growing. The physiological variation, based on the POC/Chl-a ratio, in different
phytoplankton taxa can be used to develop physiological models for phytoplankton, with
implications for the marine biogeochemical cycle.

BT 2 G ORI R KK R - —— B TR EIC SR
X A

T, BN, RIS N
SRR KRB SHIEERE KEE 300457;
Ot [F B 2B AR S T AL bR 100085:;
e [ERHERE RS db3T 100049;
drf [ 1y 5K (R R T T 5114625
e [E 1 K2 R ZE W R SRR [ X A skh s I 430074
phytoplankton@163.com; jiadai___kl@163.com

TMR K IR X K IETE 45 2 b 1) A= 9 22 BE P SR B o o 78 T 35 Gl R K 4 A 7K T
PR % . ANIEVE# T-2015 - 20164F, 1E 24110 MR ACRFESS &, 4% A A 1530 /K i
SR, T HGRHE, R 2 FiE G5 53 1 071250 AL X T MK 2 B L 30 imT 3t 7K
BT TVEMY, B0 T TRV JUR R AT T 24 B . ARIBWQUK R /3 #Hiridk, THr/KEIL
LXK IK COD. TN+ TP, Chlodk FEAF/EEARME N, HE1LWKE SHAF GhniE. KR
Hr(CAYK AR N =H:THZ9H . 12H Z3HMF T H . PCAFAEL:T7 1R H 7T
TSYSRYR, AT R SR BE179.7% - 86.4%, TESRIFEFEHN . LA Tk, BRKNE.
PRRE. AR . APCS-MLRELAY S AC 4t S 7, AN R 39 5% 5 B2 1) = T35 i e HLi5 e
TURFRAR N LI SR U5 (26.6%) >3 X A 35 15 (21.5%)> 2 S HEE (10.9%) (7THZE9H), L
T R U (26.4%)> 3k [X A2 175 5 (19.0%)> 14 AE it A U5 (18.8%) (12 H ZIR4AE3H ), L RIE
(22.3%)> 4% A A= 15 V5 (19.8%) > 4L N Jiti P V5 (15.8%) (4H E6, 107 E11H). iRy Al
XA VEVR 4R T i 2 B 203K, APCS-MLRIEAY (KR FI|0 & T-0.85 1) bl & /K
Wi I X — 0G5 OR B B B R R A R SE BB 00 o IXTRBH TR/ e B A 2 BRI 7 1
KRB R, THEAAE LW A5 K ACEE 7T, 10 HLAE A IR AN b 7 T 5 75 R it

SRR THRKEE KB SRR 5 RIR AT
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(b)) FE=ATEEKTE R, B8 TN AT TP i TMALs 5 beir, 1 sl b b i
(©) AIEBEIKFRAG, ¥5 J BB IR, 15 34 0 IE S koK . 78 SE PR PRI 2 72
W, PSR T DURRARE X 3 0 R R . BRIRAHE AN AR AR GL IR 22 e B B mT 3 /K, DASEIYS
W AT R A R, JEHDE S FM PR TR . AR B 5K O S i X B 5
PR LRl AR .

SER . ML KR GO TR RS0 (PSR I . AW T (3 1 2 A K
855 5

2020 S I R 2L SR BP0 B MR R T RE 25 B 1tk K LR
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1 RERERZOEEES KRB0 REE 300457;
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shiyifeng185@163.com
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ANHFIB R HERE AR 2 REVE A AR AR AT - 45 5 S, IR 26 B (BT R A ek Fr B ) 1993
SRR 2001 FEEFNIZEIE N, 2001 GBI NIEERD; AR IX H AR R
H 1999 4F3| 2011 & AERWIE N, 2011 2 JEaFA NBER> s ek EHLIX [ 3 A
MY F AL E 2005 4FF) 2015 FEEEBEIGIN, 2015 F2 8 EEER> ;. Hghd
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fEAWFEH, W7 T R E P4 # (Chrysotila dentata) HIFMEA LY (DOM) HIRE BRI
WAL . R 5OCBR - R SHAERE (EEM) 454 F47 12081 (EEM-PARAFAC), 1#
WPERTE (CAB) FZEAIATHE (CF2) KIRZ Chrysotila dentata fi74= /] DOM (540, FHH]
H peakpick HARME T HANSY, Bl CEBSZEIR). C g CRREID. Alg CRIEHEID.
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T CREER) MG CRRETD. 25, FA @I E PR EHEECR Y DOM [
SEFRIGOL, FEMNA AT R (CA6) FIZFAIATE (CF2) Xf C. dentata A=K MIEZMN . IX T
WEFEUE, T (CAG) RIZEMIAFE (CF2) mILMEEEiaEmmAEK. H—J7m, X
PFgIE#Z 5 7 DOM [ietk. 78N TR, I E (CA6) FIZEMIFFE (CF2) wf
DAL B B AR = R B TR AN SR R B 4 . CAG AT B AR B 5, JEF B R R R B AR AL
T CF2 21 B (16 B 26 i oy S B ROIR ARk 24 C. dentata BB FR I, & Ag =28 AR 2%
EARULSY, HIEHE S AR EARES . HAEEIER TR TR, CA6 IR ERT
WIRT DARI T B RISy, ARG B AE P= RIS RE 1. FH s, CF2 408 75 AR Be A 7=
Z TIHFE, MTEJE I BOEFEZ 467~ B AR A 20 FH I8 1 (e Z B IS R Ay o o5 B
KA ARELAESER R R, Horh CAG I B AL B H S A T 24 CR2 4l %2 o 24X PRkl
B AN C. dentata i, ‘B RMAFIH T C. dentata P2 AE IS RIR NSy (E8R 5 — B
], EERERCRE BN T R, FN, EEFE (CA6) AT EREL
(I S BRI Y o PR 20 BT T B AT R 5 58 I 2R 1 o RO R 2R 5 G R o AT T AL P 8 ol
KA AR L T 2R AT R 2, R 5 40 A Ak B 3ok 1 908 97 4L 110 5 LS 2 i o 22 - 4 A B 3o 1
L I SR LR A

Chromosome-level Genome Provides Insights into
Environmental Adaptability and Innate Immunity in the

Common Dolphin (Delphinus delphis)

Kui Ding* 2, Qinzeng Xu® 2, Liyuan Zhao?®, Yixuan Li 2, Zhong Li' 2, Wenge Shi% 2, Qianhui Zeng?,
Xianyan Wang®" and Xuelei Zhang? 2*

!Key Laboratory of Marine Eco-Environmental Science and Technology, First Institute of
Oceanography, Ministry of Natural Resources, Qingdao, China.

2Laboratory of Marine Ecology and Environmental Science, National Laboratory for Marine
Science and Technology.

3Key Laboratory of Marine Ecological Conservation and Restoration,, Third Institute of
Oceanography, Ministry of Natural Resources, Xiamen, China.

* zhangxl@fio.org.cn; wangxianyan@tio.org.cn

The common dolphin (Delphinus delphis) is widely distributed worldwide and well-adapted to
various habitats in temperate, subtropical, and tropical seas. Animal genomes store clues about
their pasts and can reveal the genes underlying their evolutionary success. Here, we report the first
high-quality chromosome-level genome of D. delphis. The assembled genome size was 2.56 Gb
with a contig N50 of 63.85 Mb and a scaffold N50 of 108.93 Mb. Approximately 93.81% of
contigs were anchored onto 22 chromosomes. Phylogenetically, D. delphis was located close to
Tursiops truncatus and T. aduncus, and exhibited high synteny with T. truncatus. The genome of
D. delphis exhibited 428 expanded and 1,885 contracted gene families, and 120 genes were
identified as positively selected. The expansion of the HSP70 gene family indicated that D.
delphis has a powerful system for buffering stress, which might be associated with its broad
adaptability, longevity, and detoxification capacity. The expanded IFN-a and IFN-m gene families,
as well as the positively selected genes encoding tripartite motif-containing protein 25,
peptidyl-prolyl cis-trans isomerase NIMA-interacting 1, and p38 MAP kinase, were all involved in
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pathways for antiviral, anti-inflammatory, and antineoplastic mechanisms in D. delphis. The
genome data also revealed dramatic fluctuations in the effective population size of D. delphis
during the Pleistocene. Overall, the high-quality genome assembly and annotation represent
significant molecular resources for ecological and evolutionary studies of Delphinus and help
support their sustainable treatment and conservation.

Keywords: Delphinus delphis, Genome sequencing, Chromosome assembly, Comparative
genomics, Demographic history
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Speciation is an essential process underlying extant biodiversity patterns. Mutation-order
speciation and ecological speciation are recognized as two basic speciation processes. The East
Asian floristic kingdom and its two subkingdoms, The Sino-Himalayan and the Sino-Japanese
subkingdoms of the East Asian floristic kingdom are hotspots of biodiversity and biogeographical
studies. However, the contributions of the two speciation processes to the floral diversification of
the subkingdoms remain unclear. Consequently, this study investigated the difference in speciation
processes between the two subkingdoms, using the genera Angelica L. as a suitable indicator.
Angelica (Apiaceae), a pan-arctic genus with two monophyletic clades distributed mainly in the
Sino-Himalayan (western clade) and the Sino-Japanese (eastern clade) floristic subkingdoms. We
explored interspecific niche differentiation within the two clades of Angelica based on species
distribution modelling and phylogenetic reconstruction, then we estimated niche overlap, tested
niche-phylogeny relationship, reconstructed ancestral niches and estimated the niche evolutionary
rates for both clades. Within the western clade, larger niche overlaps, lower niche evolutionary
rates and a significant signal of niche conservatism revealed mutation-order speciation as the
primary speciation process. In contrast, ecological speciation played a dominant role within the
eastern clade, which could be inferred from smaller niche overlaps, higher niche evolutionary
rates and a significant interspecific niche divergence. Although the overall niche evolutionary rate
was higher in the eastern clade, the western clade showed higher niche evolutionary rates on
environmental axes related to the summer climate, which may result from a weaker interspecific
competition for summer resources than for winter resources in the eastern clade, and a weaker
environmental filtering effect of the summer climate than the winter climate in the western clade.
This study provided evidence within a genus for the divergence of speciation processes between
the two subkingdoms of the East Asian floristic kingdom, and indicated that winter climatic
factors might play a more essential role in the speciation process in this kingdom.

Key words: Angelica L.; niche evolutionary rate, niche overlap; niche differentiation; East Asian
Flora; speciation process
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Geographic patterns and environmental correlates of
taxonomic and phylogenetic diversity of aquatic plants in

China

Ya-Dong Zhou?, Hong Qian?, Ke-Yan Xiao?®, Qing-Feng Wang®**, Xue Yan3*"
1 School of Life Sciences, Nanchang University, Nanchang 330031, Jiangxi
2 Research and Collections Center, Illinois State Museum, Springfield, Illinois, USA
3 Wuhan Botanical Garden/Core Botanical Gardens, Chinese Academy of Sciences, Wuhan 430074
4 Sino-Africa Joint Research Center (SAJOREC), Chinese Academy of Sciences, Wuhan 430074
gfwang@wbgcas.cn;  yanx@whbgcas.cn

Studies on large-scale geographic patterns of aquatic plant diversity can promote the research on
generality of macroecological patterns in different ecosystems. Here, we compiled a checklist of
889 aquatic angiosperms in China, including 738 helophytes (emergent and marshy plants) and
151 hydrophytes (submerged, free-floating and floating-leaved plants). We explore the geographic
patterns and environmental correlates of aquatic plant diversity, based on six metrics including
species richness (SR), weighted endemism (WE), phylogenetic diversity (PD), phylogenetic
endemism (PE), the standardized effect size of phylogenetic diversity (PDses), and the
standardized effect size of mean phylogenetic distance (MPDses). Our results showe that the
diversity of aquatic plants in China is extremely uneven, with high diversity in southeastern China
and low diversity in northwestern China, and the geographic patterns of taxonomic and
phylogenetic diversity are generally consistent. The pattern of helophytes differs from that of
hydrophytes. Notably, the wavy-shaped pattern of aquatic plant diversity (especially SR and PD
for hydrophytes) across latitude observed in this study is not consistent with those previously
observed for aquatic plants in other continents. Climatic variables and water environmental
variables are the main drivers of the aquatic plant diversity in China; however, the effects of
individual variables differ between helophytes and hydrophytes. Water environmental variables
have greater impact on PDses and MPDses of hydrophytes than those of helophytes. Overall, our
work provides insight into understanding the large-scale patterns of aquatic plant diversity, and is
a critical addition to previous studies on the macroecological pattern of terrestrial organisms.

Key words: species richness, endemism, phylogenetic diversity, aquatic plant, helophyte,
hydrophyte
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As Earth’s climate has varied strongly through geological time, studying the impacts of past
climate change on biodiversity helps understand the risks from future climate change. However, it
remains unclear how paleoclimate shapes spatial variation in biodiversity. Here, we assessed the
influence of Quaternary climate change on spatial dissimilarity in taxonomic, phylogenetic and
functional compositions among neighboring 200-km cells (beta-diversity) for angiosperm trees
worldwide. We found that high glacial-interglacial temperature change was strongly associated
with low spatial turnover (species replacements) and high nestedness (richness changes)
components of beta-diversity. Moreover, phylogenetic and functional turnover was lower and
nestedness higher than random expectations based on taxonomic beta-diversity in climatically
unstable regions, reflecting phylogenetically and functionally selective processes in species
replacement, extinction and colonization during glacial-interglacial oscillations. Our results
suggest that strong future climate change is likely to cause reduction and homogenization in
taxonomic, phylogenetic and functional tree diversity at landscape scales worldwide.

S YN FL 300 % FE IR R AN A 2 5 i AR AR R S AR S
F2P R AE

Anderson Feijo!; &8 1 EAHT L FE4k R L B3 L Bruce D. Patterson?;, #7537k ¢
1 S 5 R Gi be E  SRiG =, P EBEBESIET AT JbaT 100101;
2 Negaunee Integrative Research Center, Field Museum of Natural History, Chicago, IL, USA

Asia’s rich species diversity has been linked to its Cenozoic geodiversity, including active
mountain building and dramatic climatic changes. However, previous studies on the
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diversification and assembly of Asian faunas have been derived mainly from analyses at
taxonomic or geographic scales too limited to offer a comprehensive view of this complex
region’s biotic evolution. We investigated the range evolutionary history of 3,114 mammal species
distributed across Asia and adjacent continents to reveal how and when the mammal diversity in
Asian regions and mountain hotspots (Himalayas and Hengduan) was assembled. In particular, we
assessed the roles of in situ speciation, colonization, vicariance, and associated geoclimatic events
to explain the buildup of Asia’s regional mammal diversity through time. We found that tropical
forests of southern Asia have served as a major center of diversification, being the main cradle of
mammal diversity in Asia. On the other hand, species richness in other regions is mainly derived
from colonization, but by the Miocene, in situ speciation increased in importance. The high
biodiversity present in the mountain hotspots is a product of high colonization instead of in situ
speciation, making them important centers of lineage accumulation. Our study shows that
Neogene was marked by great diversification and migrations across Asia and surrounding
continents but Paleogene environments already hosted rich mammal assemblages. We further
revealed that synchronous diversification bursts and biotic turnovers are temporally associated
with tectonic events and drastic reorganization of climate that took place throughout the Cenozoic
in Asia.

Keywords: aridification, Asian monsoons, biotic assembly, orogeny, tectonic collision
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Despite recent rapid climate change, many species’ ranges have remained stable and it remains
unclear why. Demographic compensation — the opposing responses of vital rates along
environmental gradients — potentially delays anticipated species’ range contraction under climate
change, but no consensus exists on its actual contribution. Here, we performed a continental-scale
demographic study involving a total of 314 694 individuals of 81 tree species in the 13 729 North
American forest plots. We found that 43% of species showed stable population size at both
northern and southern edges. Demographic compensation was detected in 25 species, yet 15 of
them still showed a potential retraction from southern edges, indicating that compensation alone
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cannot maintain range stability. Simulated climatic warming caused larger decreases in population
growth rate for most species and weakened the effectiveness of demographic compensation in
stabilising ranges. These findings suggest that climate stress may surpass the limited capacity of
demographic compensation and pose a threat to the viability of North American tree populations.
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Climate change alters spatial pattern of plant spectral

diversity across forests types

Yu Peng®, Jiaxun Xin, Nanyi Peng, Yanyi Li, Jijiao Huang, Ruigiang Zhang, Chen Li, Bingzhang Gong,
Yimeng Wu, Ronghui Wang, Linyan Yang, Qianshi Dong, Jiajia Huang
Minzu University of China, College of Life and Environmental Sciences, Beijing 100081, China
* yuupeng@163.com

Species’ distribution, spatial distance and neighborhood interactions are among the important
drivers for the global variation in species diversity. The relationship between species’ spatial
association and species diversity should vary under climate change; however, it is still unknown.
We apply twelve machine learning models to assess the responses of spectral variance (indicate
species diversity) of forests in core zones in forest protected areas in China to the changes in 27
climate variables during two stages: 1990-2005 and 2005-2020, via spatial analyst and remote
sensing techniques. The results indicate that spectral diversity and intraspecific spatial distance
have increased significantly under climate change. These also brought strong feedback to the
variation in spectral diversity. In particularly, it administrates that the contribution of neighboring
interaction and plant-plant distance to the variation in species diversity from 1990 to 2000 is
higher than those of climate change across forest types. Our analyses reveal that species diversity,
plant-plant interaction and spatial distance have closely associated each other and sharply shifted
under climate change. This spatial interaction point of view can give additional insights in
understanding the mechanism of species diversity change under climate warming than community
composition alone.

Keywords: Spectral diversity, forests, spatial distance, macroecology, species diversity, climate
change
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Assessing which species might be most impacted by climate change is important for biodiversity
conservation. A central issue of assessing species’ vulnerability to climate change is spatial grain,
which strongly affect species’ exposure and sensitivity to climate change. Using 1804 bird species
in the Western Hemisphere, we find a 46% turnover of the most vulnerable species (top 20%)
when grain size increases from 1km to 128km. With a novel partitioning method, we find that
temperature change vulnerability contributes the most to total climate change vulnerability and is
also most sensitive to spatial grain. The scale-dependence of climate change vulnerability is most
affected by the environmental autocorrelation. Tropical regions such as the Amazonian forests,
Atlantic forests and Caribbean islands harbor the most scale-sensitive species. Our results
highlight the spatial variations of the scale-dependence of climate change vulnerability and call for
cautious assessment for scale-sensitive species in the most affected regions.
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Comparative studies on functional diversity of tadpoles and

adults of Anura in China

Song Yanfang
Southwest Forestry University, Kunming,650224
1214294907@qqg.com

Functional diversity is one of the core components of biodiversity. However, the majority of
animal species on this planet experience dramatic morphological and ecological transformation
during their ontogeny, which is called complex life cycles. As the functional traits are different at
separated life-history stages, the patterns and drivers of functional diversity may also differ.
Herein, we reconstructed functional diversity patterns of both tadpoles and adults of Anura, a
typical vertebrate group with complex life cycles. We collected functional traits of all Chinese
anuran species, which covered 431 species and distributed in diverse environments from tropical
rainforests to alpine steppes. We calculated standardized effect sizes of metrics representing three
facets of functional diversity: richness, divergence and dispersion. The results support that the
patterns are different between tadpoles and adults. The functional richness is significantly
clustered in tadpoles due to their habitats and simpler body plan. Because of the restricted
functional space, the tadpoles have a different strategy to reduce competition. Functional
divergence is higher in tadpoles than in adults, which means tadpoles are closer to the boundary of

the restricted functional space to maintain higher niche differences. But at the adult stage, the
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higher level of functional dispersion guarantees the niche differences. We also identified
environmental drivers of diversity patterns. The drivers are different between larval and adult
stages in every aspect of functional diversity, which is congruent with the adaptive decoupling
hypothesis.

Keywords: Functional diversity; Complex life cycles; Anura
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It has been known that plasticity and preference are two of the strategies for plants to use different
forms of soil nitrogen (N). However, little is known about their effects on species co-existence and
dominance within communities, and the effects of species identities (dominant vs. non-dominant)
and environments. To address these problems, we measured species dominance, the contents of
different N forms in rhizosphere soil and their proportional contributions to leaf N, plasticity and
preference in N form uptake for 19 plant species from three vegetations at different altitudes in
Changbai Mountain, northeast China. The contents of NH4* were higher and those of NOs™ were
lower in the rhizosphere soils from both the dominant and non-dominant species in the high
relative to low altitude vegetations, but the dissolved organic N was still the main N source in
these vegetations. Species dominance was positively associated with the proportional
contributions of the dissolved organic N and the main inorganic N form to leaf N, the plasticity in
N form uptake, and the preference for the main soil inorganic N form, while negatively with the
proportional contribution of the subordinate inorganic N to leaf N, and the preference for the
subordinate inorganic N form in all three vegetations. More significantly, N form uptake plasticity
was more important in determining the variations in species dominance for dominant relative to
non-dominant species and in low relative to high altitude, while N form preference was more
important for non-dominant species and in high altitude. These results showed that the association
between species dominance and the proportional uptake of different soil N forms was not
influenced by the altitude-driven changes in soil N forms (maybe a universal phenomenon), and
further revealed the underlying mechanisms (plasticity and preference). Our study indicates that
interspecific niche differentiation of N forms may contribute to species co-existence and
dominance within communities, providing novel evidence for niche differentiation theory.

96



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

Keywords: '°N natural abundance method; niche differentiation of nitrogen forms; preference;
plasticity; species co-existence; species dominance; utilization of different nitrogen forms
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The maintenance mechanism of RTB-fungus invasive

complex

Fanghua Liu, Jianghua Sun®*

a School of Life Sciences, Institutes of Life Science and Green Development, Hebei University, Baoding 071002
b State Key Laboratory of Integrated Management of Pest Insects and Rodents, Institute of Zoology, Chinese
Academy of Sciences, Beijing 100101
liufanghua5@163.com;  sunjh@ioz.ac.cn

Mutualisms between symbiotic microbes and animals have been well documented, and nutritional
relationships provide the foundation for maintaining beneficial associations. The red turpentine
beetle (RTB), Dendroctonus valens LeConte, an invasive pest in China, has destroyed millions of
healthy pines in China and forms context-dependent relationships with associated fungi. This
well-studied mutualism between bark beetles and their fungi has be identified as a classic model
system in the study of symbioses. However, the nutrition of their feeding substrates is very poor,
and the nutritional competition between bark beetles and beneficial fungi is also observed. Thus,
how the bark beetles and associated fungi maintain mutualistic associations over time is needed to
be explored. Here, we demonstrated the RTB relied on the symbiotic bacterial volatile ammonia,
as a nitrogen source, which triggers L. procerum to regulate its carbohydrate metabolism by
accelerating the consumption of carbohydrates and synthesize more D-glucose, the preferred
carbon source for beetle larvae to alleviate nutritional competition. Using stable isotope analysis,
we found the fungus breakdown of phloem starch into D-glucose by switching on amylase genes
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only in the presence of ammonia. Deletion of amylase genes interferes with the conversion of
starch to glucose. The nutrient consumption—compensation strategy mediated by tripartite
beetle—fungus—bacterium aids the maintenance of this invasive mutualism under limited
nutritional conditions, exacerbating its invasiveness with this competitive nutritional edge.
Interestingly, our recent study showed that symbiotic microbes are able to utilize the main
carbohydrate in pine phloem, D-pinitol, which is detrimental to beetle larvae fitness, suggesting an
underlying mechanism to help bark beetles adapt to the adverse nutritional condition.
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The application of proteomics in describing Bidens pilosa

root exudates impact on Pteris multifida gametophyte growth

Runlin Cen, Hasnain Moavia, Kaimei Zhang", Yu Shen”
Co-Innovation Center for the Sustainable Forestry in Southern China, College of Biology andthe
Environment, Nanjing Forestry University, Nanjing, Jiangsu 210037, China

runlincen@163.com; kaimeizhangl@163.com

The Novel Weapon Hypothesis (NWH) implicates root exudates as a primary factor for successful
take over and destruction of native flora by invasive species. However, the precise mechanisms by
which invasive species root exudates mediate this impact are unclear. This study compares and
evaluates specific allelochemical impacts on native plants under invasive pressure. Specifically,
after 10 days’ exposure, a label-free proteomics was applied to analyze the proteins and responsive
pathway in Pteris multifida gametophyte upon exposure to two Bidens pilosa root
exudates,undecane and palmitic acid. And each treatment has three biological replicates. The data
show that 2183 proteins were detected in the untreated P. multifida gametophyte; 1911 proteins in
the gametophyte treated with the undecane, and 2148 proteins in the gametophyte treated with
palmitic acid. After exposure for 10 days, undecane treated gametophytes exhibited morphological
anomalies and exhibited chlorosis; palmitic acid exposure induced no such effects, although
development was delayed relative to the control. Using GO functional protein analysis and KEGG
pathways detection, we found that the root exudates played different roles on gammopathy growth.
Undecane down regulated fatty acid biosynthesis, damaging the cell and chloroplast membrane,
and ultimately leading to cell death. Palmitic acid down regulated flavonoid biosynthesis,
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compromising, the gametophyte photosystem and increasing oxidative stress risk. These findings
align with NWH, indicating that the exudate release profile is important to the invasion of
non-native species, and have implications for the successful management and control of invasive
plant species in agriculture and environment.

Key words: Pteris multifida gametophyte;root exudates;invasion species; proteomics;
allelochemicals

Ginseng Species: Medicinal and Allelopathic Plants

Hasnain Moavia, Runlin Cen, Kaimei Zhang, * Yu Shen *
Co-Innovation Center for the Sustainable Forestry in Southern China, College of Biology and the
Environment, Nanjing Forestry University, Nanjing, Jiangsu 210037, China
hasnainmoavia@163.com

Of the 12 ginseng medicinal species, only 4 spp (Panax ginseng, Panax ginseng, P. quinquefolium
and P. notoginseng) are important, due to their biological activities, hence, widely used worldwide.
These are used for cardiovascular protection, immunomodulatory ability, antioxidants, antitumor,
cholesterol lowering and anti-inflammatory activities. Hence, these are used in various products
(food, health-food, daily necessities, cosmetics etc.). However, ginseng cultivation causes
problems of replanting due to its allelopathic effects. This review provides a comprehensive
insight of allelopathic ginseng plant and analyzes the allelopathic effects on soil diseases and soil
microorganisms for ginseng researchers. More in-depth research is needed to reveal the
mechanism of ginseng allelopathy.

Keywords: medicinal plants; active ingredient; allelopathy; biological activities; ginseng spp.;
ginsenosides; Panax

Positive interactions of native species melt invasional

meltdown over long-term plant succession

Deyi Yin1,2 | Scott J. Meiners3 | Ming Ni4 | Qing Yel,2 | Fangliang He5,6 | Marc W. Cadotte7,8

1 Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems, Guangdong
Provincial Key Laboratory of Applied Botany, South China Botanical Garden, Chinese Academy of Sciences,
Guangzhou, China

2 South China National Botanical Garden, Guangzhou, China

3 Department of Biological Sciences, Eastern Illinois University, Charleston, Illinois, USA

4 Département de Biologie, Université de Sherbrooke, Sherbrooke, Quebec, Canada

5 Department of Renewable Resources, University of Alberta, Edmonton, Alberta, Canada

6 ECNU-Alberta Joint Lab for Biodiversity Study, Tiantong Forest Ecosystem National Observation and
Research Station, School of Ecology and Environmental Sciences, East China Normal University, Shanghai, China

7 Department of Biological Sciences, University of Toronto-Scarborough, Toronto, Ontario, Canada

8 Ecology and Evolutionary Biology, University of Toronto, Toronto, Ontario, Canada

Positive interactions have been hypothesised to influence plant community dynamics and species
invasions. However, their prevalence and importance relative to negative interactions remain
unclear to understand community change and invasibility. We examined pairwise biotic
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interactions using over 50years of successional data to assess the prevalence of positive
interactions and their effects on each focal species (either native or exotic). We found that positive
interactions were widespread and the relative frequency of positive and negative interactions
varied with establishment stage and between native and exotic species. Specifically, positive
interactions were more frequent during early establishment and less frequent at later stages.
Positive interactions involving native species were more frequent and stronger than those between
exotic species, reducing the importance of invasional meltdown on succession. Our study
highlights the role of positive native interactions in shielding communities from biological
invasion and enhancing the potential for long-term resilience.

Keywords: competition, establishment stages, facilitation, invasional meltdown, plant
performance, positive interactions

E& RN NREY A HAE VIR R X R IR

MR, FEE*
H AR FER S HERE F 5 266109
1916244375@qg.com

TAA PR, BEERPFREORIRIE R, AN RGN S RIEIN, 3RS
PR TE R E IR . TG RS 15K EERE . RIER R LA R RS, &
&R TG G OISO A BRAE ST ) E N e — . AU R HES), A& E A5
ASREMEY), EVNEZREPAITR, ENE IR B =R A —, TEHES
A B WX E) Z FEPER AR S R BRIE U, AR B RIMETH k. B B 4 )8 0 48k
INEETS LRI RIRT A P NAZ ANk, ROR PR 8 LR RS o) AR K P e 2 77 AR TG
R, MEFEW . SR, EXHAEMNR ISR, 4R A7 TE 26 N AP R0 A A7) A () AH E
REAFHEATRFZ I B SR D 3. R, AT Ui i =5 R e, A 3R B 2 ST i)
HEEH (Cw WEE (29 102.29 mg-kg?t, NTIEEFAEMN 4.35 fi5), DIAMSREANZEY /N
k3% (Erigeron canadensis) F1H F AR ILAFAHBE Y e € (Inula japonica) NHF7EXT 4,
SR FH SR PR TR G o R 9 o 7 X0, R 9T B S T it /N R e F A 1) A B A SRR AIE
AR Ah I AR 2 2R BRI . AR sSEI6 T 2021 4 7-9 H [I7E T Bl K2 = M I R
PR R BMELTN, Cu bFE, /N CEMEELNAEKR, RS ENEY
BEAAFEFREN TR, ZENAEKKEZRIRG], MAEREERN. RMELET, MK
HEREE AL MRILE R RSC g 0 R, H/AN CERPRSES G 5R T e s L, (B35 T H
WIEFHRET), WEBAEITARAR I T B R 26 E T, AR KR BN CEER ] 1
Gb, IRFREAET Cu B I AN CEER A K R B AEBRAGE A, (B2 1 I IE A, i
BACSTERRER M F 8L, BRHEHT Cu A BRI IRALMIEL, 56— E 2 ik, ST M
BB TE AR . RUERATHEN, =GR Rl RISk N IR AE KRS, R R
MR A, B S SNSRI RIE SE S+ RE 7T, BEMTIRZE SR NRF NIRRT K. A
90285 TN AR EE 4 R 15 Yo IR B A AR T R AR DA VT A 0 A SR N AR A% S 728 4 T 4 L 2
VA A 5208 A o

KW HEeJE; Culhid; ANREY); /DN RiE; MExXR

106



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

Naturalized plants of China: species composition, origin and

spatial-temporal distribution

YAN Xiao-Ling"?*, YAN Jing!, LI Hui-Ru!, WANG Zhang-Hua® DU Cheng?!, CAO Xin-Yue?!, XU Xin-Yan!
Eastern China Conservation Centre for Wild Endangered Plant Resources, Shanghai Chenshan Botanical Garden,
Shanghai 201602
2Chenshan Research Center, CAS Center for excellence in Molecular Plant Science, Shanghai 201602
3Shanghai Huamin Environment Co., Ltd, Shanghai 201602
xlyan@cemps.ac.cn

Naturalized plant is a fundamental precondition for plant invasion. Detailed research on
naturalized plants is necessary for predicting and hence preventing plant invasion. Based on
literature reports, specimen information and taxonomic research, especially a comprehensive
survey of naturalized plants in China from 2010 to 2020, we exclude many native species
which have been reported as exotic, and removed some cultivated plants that were

considered naturalized plants in previous studies. Finally, we compiled a nationwide species
composition of the naturalized plants of China with 759 species, belong to 285 genera and 72
families. We analyzed the species composition, distribution pattern and conducted a
comprehensive analysis of their first detected locations, introduced route, and the time when
species were discovered. We draw three conclusions: 1) in terms of time scale, China introduced
some economic plants from Europe mainly through the Silk Road early. After 1840, the
naturalized plants in China showed an exponential growth trend, with a growth rate of 3.2
species/year, and now in a rapid growth. 2) At the spatial scale, the results showed that naturalized
plants were present throughout China, with a particularly highly concentrated in the south and
eastern coastal areas, maximum species occur in Taiwan (528, 69.47%), followed by Guangdong
(374, 49.21%) and Yunnan (348, 45.79%). The distribution pattern of naturalized plants is a
potential illustration of the growth trend of invasive plants in China, and most of them are rapidly
inland spread. The foreign exchange and the climatic similarity between native and naturalized
sites, may be the main factors affecting the diversity and spatial distribution patterns of
naturalized plants, the degree of economic development is also one of the important factors that
cannot be ignored. 3) From the perspective of the way of introduction, more than 70% of
naturalized plants have come from unintentionally introduced species since the first two decades
of the 21st century, and the way of introduction is more covert and the prevention and control is
more difficult. Therefore, special attention should be placed on preventing the unintentional
introduction. As important areas of foreign exchange, South China and East China are faced with
the double pressure of alien plant introduction, naturalization and even invasion, so it is necessary
to strengthen the Exit and Entry Administration of hot spots especially the ports. This study
provides basic information about naturalized plants in China and reveals the factors that shape
these patterns, which will be of great guiding significance for further research, applied
conservation, public education and management of important invasive plants in China. In the long
term, constructing an effective risk assessment system based on an accurate and complete database
of naturalized plants is one effective way to eliminate the risk of invasions from alien plant
species.

Keywords: biological invasion; non-native plant; invasive plant; regional floras; China
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A typical sample method was adopted to conduct a preliminary survey of ferns in the sample site,
and 44 species of ferns were recorded, mainly composed of several large families such as

Dryopteridaceae, Athyriaceae, and Thelypteridaceae. The species are shown in Table 1.

Table 1 Main fern species in Zhejiang Tiantong National Forest Park

Number | Scientific name of species 38 Colysis liouii

1 Woodwardia japonica 39 Microlepia modesta

2 Dryopteris erythrosora 40 Dryopteris tsoogii

3 Hicriopteris glauca 41 Cyrtomium confertifolium

4 Pteridium aquilinum var. 42 Cyrtomidictyum conjunctum
latiusculum 43 Dryopteris hwangshanensis

5 Pteridium aquilinum 44 Matteuccia orientalis

6 Lygodium japonicum

7 Blechnum orientle

8 Osmunda japonica

9 Dicranopteris pedata

10 Drynaria fortunei

11 Lycopodium japonicum

12 Pteris multifida

13 Selaginella moellendorfii

14 Onychium japonium

15 Stenoloma chusanum

16 Coniogramme japonica

17 Dryopteris championii

18 Pyrrosia lingiua

19 Lepisorus thunbergianus

20 Hymenophyllum barbatum

21 Lindsaea orbiculata

22 Hypolepis Punetata

23 Crepidomanes tiendongensis

24 Arachniodes pseudoaristata

25 Arachniodes tiendong ensis

26 Cyrtomium balansae

27 Dryopteris bissetiana

28 Dryopteris dehuaensis

29 Dryopteris fuscipes

30 Dryopteris pacifica

31 Colysis elliptica

32 Colysis pothifolia

33 Parathelyperis glanduligara

34 Dictycline wilfordii

35 Allantodia wichurae

36 Dryoathyrium okuboanum

37 Plagiogyria chinensis
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It A B T A ) TR B, BRORGBR 22 1) S A A B 3t 32 B ARG S A 0, R
NRFINKES KRR, KIS T AR ROV R SR AN S 1) o VR TN ) 2 PR 1Y
P RSN AL RENS SIS T N SR AL IR BT R RE i T BEAT A 8 B R AR AW R K AR 2S3h
SR M B A, B2 T B R R, K PRI T A B AE VR R BV S5 4
FREEENASE T T AR 5% DNA (eDNA) BEA R I 4K AL W) 2 A I G I AU (¥ 37 2% 7
P BB, IEEIETAE ) DNA SR AEMZ R E R, R —Fadesitite. R
B T e R B B R . AT FUE e MBI 51 REEBLE . RS 2 5 T
Xt eDNA SRS FEPERIN T 20T 1 ARGk, 4K DAL SR — 5 K (1 1 209
TG, HRE T 78 w5 AL 5T X 2 Rk AR ST AR T A0 BE (1) V2 SR A3 AT o 0T 109 /N RAE R
Itk eDNA TR, JERtXBARBSRZAEIERR (75 FD, (EAMRSI AR L L
31%; BRKMFEAOKERI T o M1 B ZAEEIAAAE R Z 2S5, §AKOKIEESE o 2 T3
K TIBIKKE I B 2 REIE R T K f SRR 52 RUPA 5 R 3K OJC H A2 7K B AT B 7 H L
SRR AIREN, ELJR A A SR AR A58 DR 3R A W2 a7 AR 22 55 /K BOJC H™ SR J A £
REFE, HZBNARKTENEZE, JREAIE eDNA FIX = FEREFRIN T o0 R B B 4
TN 2 4R R o ANHIE FUEE SRR 7R 1 T £ S8 2 PR 20 A (K R A SR T EEA B A R, $2
BT AS [F) SRR A 1 f S AR A B RCR IOAS [F) 75 30 R, ASHIE T8 D A 1 e T 3t 7
eDNA Ferfll 1 R R ZAEPE SR BE AT FERORER 2L, JF/RIR T eDNA J5iE 3l iR A= £ Wi & R
A2 N TS

ST R DNA; IRTTES RS MEDREE Sk
Expanding the dimensions of diversity from community

DNA

Douglas Chesters
Institute of Zoology (10Z), Chinese Academy of Sciences (CAS), Beijing 100101
dchesters@ioz.ac.cn

Researchers have long been fixated on the derivation of taxonomic diversity from DNA barcodes

and metabarcodes sampled from natural communities. However, this is just one of several

fundamentally different ways of describing community structure. Functionality in particular is a

key facet of biodiversity that explains important features such as ecosystem processes, yet has

been largely overlooked in DNA-based community ecology for insects. Here we outline a

bioinformatics framework for incorporation of functional traits and diversity into analysis of
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community DNA. The framework is applied in a case study of bees, a functionally important
group of insect pollinators. In collaboration with PhD student XIE Tingting, we compile an
expansive specimen-level database on morphometric traits of Chinese bees, which is combined
with information of species life histories. A species-comprehensive phylogeny is constructed
which integrates omics data, published sourcetrees and DNA barcodes. Using this large phylogeny
we are able to model trait evolution and make predictions for DNA-based entities derived from
community DNA. This approach is compared to proposed distance-based methods for DNA based
functional trait assignment. We find Bayesian-based trait prediction on the phylogeny to be highly
conservative and reliable. However, the rate of successful trait assignments to query sequences
was found to depend primarily on the level of comprehensiveness of reference phylogeny and trait
data. The work presented here gives the potential to expand the explanatory power of diversity
measures of community DNA. Its success depends on filling a major gap in data, that of integrated,
databased, functional traits for insects.

DC is focused on the development of bioinformatics frameworks for various applications in
ecology and evolution of insects. Of particular interest are frameworks for the construction of
species-rich phylogenies integrating DNA barcode, omics, and other datatypes, for the purpose of
increasing information content and explanatory power.

FIH eDNA BEAMZHME: 1582, FRARAH R RIHT

Douglas Yu
BB BRI BT BB 650201
douglas@mail.kiz.ac.cn

AN BIHR 58 Bl e dnff fE A eDNA (3A55 DNA) &SGR Ak, A
GG AR A TR, DASFRAT T e FH X Mg 5 2 R0 s AR SRR B K BBl A O 4 X/ P it
BORAT VR . T, A NI FCHIBA L “Measuring Protected-Area Effectiveness using
Vertebrate Distributions from Leech iDNA” @i, & % 7E [E br ] Nature Communications I,
WG I T A A N AR 5 B BT, ASHIE 72 1 ORI FH A I £ (1) HESD ) I ) DNA #3547 T
— YRR 224K, % it 677 ~F 77 2 BB A2 Ll B K 4 F AR X AT T — A2 R B #E
MV ZHEERIAE . PRGEREY, A RFELARRYT X (FEAEEZOXE) NEH
E R ERPEHESI IR L 7 ORI a] . BF S AL R 1 R X BT A3 (ol
BYO 51 RIBWHINETIE . AN ZE L H AR X AL T AT IS R Py DNA (1A
IV ZAENEREZL, ARSRIVEMESNY) 2 AR ] DU T IR AN B A &N 0 Fh 23 A 1 A2 4k
VERVEAS B AR RYT X R A8 b

ETH BT HIREE R B RAR B A B R4
HREH

ZRUL ¥, EfF 12, Leyli Purrafee Dizaj®, #&{&¥# 1, Kishor Kumar Sarker!, Charalampos Kevrekidis*,
Bettina Reichenbacher?, Hamid Reza Esmaeili®, Nicolas Straube®, Timo Moritz®
L WG R K S5 e, BT
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2o E KRR B AR KR ST, BT
3 Department of Biology, School of Science, Shiraz University, Shiraz, Iran
4 Ludwig-Maximilians-University at Miinchen, Munich, Germany
5 University Museum, Department of Natural History, University of Bergen, Norway
6 Deutsches Meeresmuseum, Katharinenberg 14-20, 18439 Stralsund, Germany
chli@shou.edu.cn

e H ARG, B2, AT 08 A R E RS AT E R R, (HEANRERE
KEMGF KRG —EF AR ST B 195028 R4 25 T IRAFHE HLv b n] SRS
FTAEVE NS o B TS RN 5r 1 R0 S Y H B 173 280 KA 7AW
Mo, HESNIERAE . AT, FRATE AR E L4 H 66 MR 4,434 H.4%5
DUAZ B s . EEEH T8RS 17 1,165 MMNEF v B FATKIM: 1 %
BB R, WEHEH IS A S B a5 HkEr: 2) BEERAZ 5218, Mpbdk
Bl F NG B o0t i ks 3) 5 26kt ik, RIgEAHE s R, (HEAFTE Ry i
BRI R 4 KJJAMBERERCRER, MALEERCRIT; 5 RRAMZ
BIAREERRAE—E; 5) HEEAH e ry iRl 0280 R0z, T2 Sprattus A1 Etrumeus
KRBT 6) e R SRV PE Rl AR T I TR 7 IR TR, AT R S
H 3B R AT e Al AR Al . (AL i KL i mT e A B R0 e Bilig 7
B AESAL FET AP RS R, ROTEFRE THIE B AN R5 52K, BF 10 MF
Denticipitidae (i4#f£l); Spratelloididae (/MAEEFRL); Engraulidae (2%}); Clupeidae (fif
%} Chirocentridae (‘52 JJfa%}); Dussumieriidae (& [EHERD; Pristigasteridae ( E AL,
Ehiravidae (Z#5REEEL; Alosidae (PHfdiRl); Dorosomatidae (fEFD.

KW B H, MR, BUEEDEE, BEERRND, eiE, rRARGEE

B IR IE Y 2 R KT AL

ARG
TR T 315211
liyiyuan@nbu.edu.cn

VG TEIR A AR R . SR, AEY) 2RV AR A GERF B A T
R HTIRN TR BRI T B AR S R A A LT o LI AR A AR A () IR A i vl D sk g 1 4y
B A1 £ AES AL B S A AL S PR i el A AL s, BATHRER TPk
EMAEY) Gilliamella 1 Snodgrassella fJZ #E1EE LR . Gilliamella #1 Snodgrassella 5
W, BRIV EIEAL TS 8 T HE. WATKAUAFEE)FHES agdEA
Gilliamella #1 Snodgrassella FIHEAR. [F— AR A F7E X EE 2 WA & 7TARDR
Gilliamella B4 . XS8R ) BEAR AR HE RO G ) EBERRWZE &, —L%
Gilliamella B4 1] LAHS BB i MR VI 208, T 50— S8 A fE 5 IR i A4 mT A
PR B HE R 0 & SR . AV TR 1 1E E &R e EiniE NS
(153 B 0] LARH W A= Py i e DR RS 0, AT 2 2 B S T A 4 22 R IR P A
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¥JJ& (Broussonetia) YR ELNAZEFRHHE S R
R A2

BERGE #, BN 24, e 20, gk 24, ZREES, R 24, gKakAe

L MR dr SR 2B N 325035;
2. ML B BRI B R AT ST BT (R IAAROL RN 2 SHRT R A e I de) 3l
518120;
3L EdrRl 2% B/ 310058;
4. LRI ELACRML AT S BT Bl 5282005
SR A MFERTIER;  zhangyhua@wzu.edu.cn, wuzhigiang@caas.cn)

¥JJ& (Broussonetia, Moraceae) HikJ# (B. papyrifera). /M4BT (B. monoica) Al
(B. kaempferi) = ANPIFPLE AL, A AT LA (A0 58 £ 4 mT DU Sk 4R VE R i Ao [
B, = FEA A B 2 A EAM A S E . HEH ATk, H e R Rk SR 4 v
RAAFGEFIRF 7T, XA KHPERS T AT BT T REUR B 2% P0Rh 4 e il b i F2 7R
ANIFFE . AHE 5848 ] Nlumina £1 Oxford Nanopore Technology I F40#E , FE T 458 4120 5 mg,,
B UARIE T =R BRI e B R AR S R AL, JFE AR . RS R SRRk, 4l (A)
RN REGK B RNA G 7 3T 7 mih bbb . 85588, X = AR
R AR SE R 20 2 [ A7 AE R R R S v o BLARR I (LD AR T/ IN KR f 2 R Ak i DRI 2 A B3R
GEKE, T PR A PR R BLAR TR DR 2L el — A KRN — AN /R G; (2) BAR = AN () 2Rk A JE 1R
LR A B A IR I — 50k, (/5052 RNA (IRNA) BERIGFEEZE R, (3) e kifk skt
BRI ZH 7 AR ST T, SRR LG, /NP R AL B B8 2 (R SRR P v B, I HORZ O R,
X RIAESRAR TR RGR B F T PR 2] TR SR (4) 76 tRNA JEH T TE N
SN, RRIRIE R T o AR I R R DI R KPR By B (5) AN R Rh AN
YN Z F], RNA GRiEf SAEScE . B8, MERMEAINERER. B2,
X 3 AN SEBE [ JE A AR S TR 2, 4 A AH S P a3 AR 7 R EER At 19 ol 40 P 5 356 DR 20 2 T 1
FERME BAC TR AL T S AL BE R

R : WE, LRRIERH, FEHAME, LR, RNA JitE

Landscape genomics reveals genetic diversity and local

adaptation of a desert steppe grass, Stipa breviflora Griseb.

Dongging Yan!, Yang Ma?t, Jiamei Liut, Zhen Zhou?, Xiaoyan Cao?, Jianming Niu'*

School of Ecology and Environment, Inner Mongolia University, Hohhot, 010070
Jmniu2005@163.com

Investigating the genetic mechanisms of local adaptation is critical to understanding how species
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adapt to heterogeneous environments. In the present study, we analyzed restriction site-associated
DNA sequencing (RADseq) data in order to explore genetic diversity, genetic structure, genetic
differentiation and local adaptation of Stipa breviflora. In total, 135 individuals were sequenced
and 25,786 polymorphic loci were obtained. We found low genetic diversity (He = 0.1284) within
populations of S. breviflora. Four genetic clusters were identified along its distribution range.
Mantel test, partial Mantel test, and Multiple Matrix Regression with Randomization (MMRR)
support that population differentiation was caused by both geographic distance and environmental
factors. By FST outlier test and environmental association analysis (EAA), 113 candidate loci
were identified as putatively adaptive loci. RPK2 and CPRF1, which are associated with meristem
maintenance and light responsiveness, respectively, were annotated. To explore the effects of
climatic factors on genetic differentiation and local adaptation of S. breviflora, 25,786 SNPs and
113 candidate loci were applied to gradient forest (GF) analysis respectively. The results showed
that both temperature and precipitation affected the genetic differentiation of S. breviflora, and
precipitation was strongly related to the local adaptation. Our study provides a theoretical basis for
understanding local adaptation of S. breviflora and new perspectives for the further resource
management and conservation strategies.

ZREYEBRE SRR BB LB 5

R FEWRIE. M. FEL. M
RUERKZA SRS RRAMAHEGLEE KUY 650500

liyirongkm@outlook.com

JE Bk Gaultheria crenulata Kurz /23 B & AWML S G MEY, |2 AT B NE R
X, B2 DERESIH . HTEmT 2, WEERERS, AR AR AR
BEH. RNEBERESYE. P T RAFMZ RS A S5, W 17 4 EKREE A 2k
HERR 2K, FE ARSI o, JHRE— & FRA E 2k G pingbienensis
comb., F1=ANFifd: 444 ¥k G. luchunensis sp. nov., & 1L A%k G. wuliangshanensis sp. nov.,
AIZE L F 2R G mangshanensis sp. nov.. ik, JRGHE A ERHI B AE A0k SR i, JRATHE
HIERE A REHAT 7 HHAIG AL ZH I, IS BERBUE -S04k DNA 7 B AP AN SR i
fik#5 DLRZ DNA F BUFI RAD-seq £ 770 1 M B RN 34853 A8 5 6} VEL (1 BRFPEE AL R DTk, JF A5
LT Z R AT ARG N ik, 5 RERY, EAOKREAHNTAEM MmN
LR KT, BUAE, SERIN T PRANFIHE A% 38 A% 20T B T rh B = B 40 Bl 1T 1 A S 2
X3, VORI 2 1 B 2 T AR SR . X S AR as A 2H 508 19 20 By A B HA [
FEM R S5, T2 DLE AR B A S N5 22 . cpDNA FI nDNA #0408 (1) i 71 45
Z IR ) 22 e, FRATTHEMVE A BRMF AT e 1 KB Hh B G 55, S8 5 VO FhEAE 2 45k,
R 1 A% FE DR 2 1) 5 3k B 2H . BEAST Z3 BT i 550 H 18 R 7 DX Sl A oAb A R AR BBt
AR FAEEABRE AR BA RIWE R IBE B2, (HIE P SREE AR ILA 1 IBD #i:X,
A AE AT AR 2B A A TG O AR 24 R LA 5% o 5 DR ZH 5000 o B A 9 45 SR B R BT M —
SR E] 5,371,234 4~ SNP, Maximum likelinood 5k E RS L B, TonH RS
ZE 5o TR A e AR B BHE AR J S TR EE & 8.07% (PCL = 4.65%, PC2 = 3.42%). % L
Jra , w P AT X3 2 AR A R i DA B0 25 AU IR S A T i 1 H R FRVE 1 BRI S &
HOFAS Ry, AR B — o T B = = iR 2 SR A b G L X A GREAD
A Z RV DR b BT R 5 1) =1 AR
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B R KIS AERA R LR RAR TR

i, @, HRLE, & FE
ZHORF BHASKRPSEE R ELSLEE A 230601
wudil025136@163.com

00 B A FH A1) g5 5 WL IR /NS G D5 3400, o AR 0 B 2t ST R 1 A B A A e LR M A 2
—, BN RAKE RRZWGH T HLFH 7 RSN 2oL ARRL R 20 B A 4/ . T
M. BEREME . e EEER. ¥ IIEES— RIS ZHTAEMRAKE W
WS ABEFFIA Mumina P74 A B 2 105 FRASTLIE A g pi R SE R A 3B 4T T I, FER)
F ML #1 BI A% BN Muridae) 2R AR SE R 14T T REER B 7. SRR, LU R
KAL b (2R AR JE R 48 16262 bp. FERIZHAFE 13 MEAGRMLIEER, 22 4~ tRNA LK,
2/ rRNA LR 1 B A g g2 i X o B 2 20 Bl 52 30 B S8 1) A-T Al 40712 » B tRNJASET AT tRNALYS
ARSI LT 1) =k REGE R . B USRI R RIS DL T--F1 TAA ME N IEERS T RAKE
SIMTRM, BAEBME AN EE DS B R AT RS L W AL A kA . AR T R
T PR R b . ARG R TN — D A REBN o J E RR A RT I E SH o

K Wi, LRGERA, RAKE

/NEH (Broussonetia monoica) EST-SSR A1t I & 5 WAL

LR, HhRs, FKoKAE
WM KA SRR A S SR se=s WM 325035
chanjuanlai@outlook.com

/KA A% (Broussonetia monoica) i & T SREHMAJE, & H R ZIRWIF; MAR EST-SSR 4>
FHRICHIFE R A /IR I T8 A% 20T 5 B A B B B 5 5 VRS o SR e S AL DU 7 R AR /N
W= AN R A6 7 AT R s LN P, B SE /AR ) EST %4 & « FIIH CandiSSR ik A% s
“H 185,167 %% Unigenes /751Gl 1 8,921 N2 451 SSR 7 . MRIFERIK . vl 2= Fl
AR PENID I 27 AN SSR A s AT 51 A ARSI R I,  Fodr 21 X510 EwR Y 34
TR/ N B, AR 50 77.78%. JEHUA[EE Bl N 1 6 AN/ MAREFAIL 100 MMk
XF 21 A~ SSR A gl AT Z AP UE R I, H A 3 MR &R —, A 18 MR I
HLZ M. X 18 NE ML IR 136 NEAIER, LB 2-14, FHREAML S
H 7.556 MEEALEE]; Ho A He &A1 357284035 [ 43 il v 0.472-0.729 #i1 0.557-0.627,
YA 54 0.632 F1 0.679; PIC {HuE A 0.0823-0.8483, 4{E A 0.6432; A 1 MEELE
HEAL A (PIC<0.25), A 3 M ELZEMAIL (0.25<PIC<05), £ 14 42 S AL

(PIC>0.5). 18 M2 a&ME EST-SSR A s /e /MM I G R 3 T I AR SS, 2SR AEM: A
15 XF 51 TERIR (B. papyrifera) HRIIY Y, AR AN 83.33%, A 14 X 5| YL
(B. kaempferi) HIhyy 18, HRFHF N 77.78%. 1FH poppr HAFAGIE AL 55 18] i e
7, BRRA TRESUR T R A7 A CPSSR_7963, A FI7E 3 /My J& ka4 i FH (1) 13 % SSR

AL SIS F SR A AT AR G5 A4 A, RT DA X0 )& 3 MR . B FURTT R 12 35
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PE EST-SSR 175, N4 JatEAEY) 7> TARCHBIEY) IR AT AR, 1% 2 A0k
GIEYELVIARATIPIR S L et

IR . MR, EST-SSR; FridF Ak @AM

WA R YR A2 B 4 P S ke 74

L, SEAT, sk
EINKF Ay SR A S SRt = IR 325035
137059123@(q(.com

JUALERE A R ROCE EMER, A 1EH . BREDE LiEk . LR AR
H R E G . BT BER SRS AL R 250 i FE DR SF IRF A, Tt R A R K
BRFR. wic)E (Engelhardia) MY FEIHEFE, BAZFEZFEMABIEN, A0 H A8
2B BRI RIREIBEE ] . ABTFLLEHRE (E. roxburghiana). /b4 (E. fenzlii ). XU
H#4c (E. unijuga) FIHEREIEAC (E. hainanensis) ABFFEXT 5, 40 HT 23k (R4 BLAHRAE |
FERA R KRG R R G5REW: (1) FERAESAE 5T : PUNFRER AT 817 1
Vo ahbg, FERA AL, 2058 161kb, S GC & &l 35.8~36.0%. HHCELE
HICEPEAE N, BERZHEL T ETEIERLIX, SSR BYM FENBREREL . 1
OB VIR B 7258 = A m A DL A B U S5 . (2) FERA L AT JiTH : ARSI 4
FIIL 2 RN, BH BB KXY RAWRG IR, A S i mZX
trnK-rps16. trnS-trnG. trnT-psbD. trnF-ndh) A1 accD-psal & ¥ic @ b F1 R G A B /4T
PHETED TARid. (3) RGKE MR, 4 SFOMSIR, i g EAd i A0 (a5
b BEAC 5 XU B AT R SR iR o ST F, A TR — 22 N BEAC JE A P B b 2 0 S R
TF R FH AT T B AL S

Reg: ilE: FURERA: REKE

ZiFREY R B#iE (Rehmannia chingii) ZRkifkEE AW 5T

B, SEAL MEEY, ke
VRN KFA G SRR F A S SIMsLI6 = B 325035; 2 MRS Bl 310024
1342809536@qg.com

K HHb3% (Rehmannia chingii) 251 248 5 J8 o —Fp S B 24 AR,  H 25 AL
EAAERGL FEAAER TR, BARBENRZE M E. HAT, K H R 2R R
YA IMT 7T O RIS, M RAIE R P I B = . Rk, FRATEEER H g s
AR, AT HFEAT AR Wumina WP 5, ik kil 7 44 14647 SPADe M k4 363K 15
TR H M 2R IE IR L, [ XF 3 P S A R D 2 (R 45 7 21 B 35 DR L BEAT T B A
ARV . ARFFURIL, R H MBS R R R 2 A S I S PR v, Tk A R

R H s 2R R JE 5 2 AP AN AL PR DNA 23 TR AR AE, HAORREE R 24541 i A
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KENEERFIEE, 45 BF5KER 31.49%, GC &8N 44.9%; K H Ml £ ki i4 Ik K
H—3f 8 56 ML, HE 35 NMEFMIDERE (PCG), 18 /1~ tRNA JF Al 3 4 rRNA
KL tRNA “REMTRMZEH, BT trnN-ATT 4F, KZE t(RNA ZE0T LA & s gl i =
B AR BRI AN, BATEGTE 1A T IR H MR 2 b A Ik (R 40 A (1) 8 1 i i TR
RNA Ji#E S0 LA S S T S L. SRZRME AT L3145 39 MLZMEIX e, IF H A R
W R R 4H 55 - SRR S DR 20 2 (RIS RIS B G o ARHIT TSR AN T 265 FAE Y K H Hh s 2R p 1k
FERZA 7 2k, (et 7R B Hh i 40 A g L DR A SC E JE , DN 2ROk AL DR 21 AT T R
T RE,

REE: Zohifk; ZGMEY); REE4

FRPHH g iA LU 4 221 5T

FITRGR L, Mg L, &AL FEZ, ke
LIRM KA Gy SRl 2 A S S st s iR 325035;
2 WL KZAE Rl Bl 310058
1020863736@qq.com

2R A TR R 20 B B VAT RSB AR R AE, R R D RexS T AR . RG itk
FrhsE. pRAA T EERNEH. 2RV AAEH. 4. A8BE LE TR
KIEZ P& BT T SR S B R 2 B R R Gedt A pr it A o At 5 R
AR AR X BE R (Broussonetia kaempferi) . /MAR (B. monoica). #4 (B. papyrifera).
JEM-#1EAR (Dorstenia contrajerva). #ll3% (Taxotrophis ilicifolia) F1/K#g#k (Fatoua villosa)
256 NPT SR S SE R A, R NCBI S B 8E 1 54k 31 MRER (RET
FRHG 7 AR 12 ANED B ERAREERIAL, b 1 Bk 37 MM SRR R K DR . RS T
Tl L iz R 2 AN, B TN RARE R R TR SRt itk 4H 5
KA B REM£3 (Allaeanthus luzonicus), A 162,594 bp, H4RAASE R4 B /N ) 525
(Morus mongolica), 4y 158,459 bp; A 27 Fh S RHMEY R & 1 i 4 HE K 88 4>, tRNA
15 374, IRNA 1T 84>, 10 FhRAHEY rpl22 FERE A 13 Al FEMEY 2 — 4 Prps19 I
FEDR, ORISR rpl2 R R A —AS, HIERIAIESX S (Rb) 1, BT IR 5L R 4 2 3R
R, A ES 1 rpl2 B E L ah s 2R SRR 2 1) ) GC & &3 [l A2 35.3~36.4%, I
SRRIER R R AE S, SEiae; EmSX (IGS) MZHREZ SHEE R TmiLX
(CDS); HA ccsA. ndhD. ndhG. ndhK. rps2 JER#H L T IERER (Ka/Ks>1) | Hith
BRI A At (Ka/lKs<1); ERRSFlfthrh, 80 R A2 i I 2 2 IR 2 s 2 R
AR IEIR 10.67%, HTH 7 M ERIUERS Ty UCA. CCU. GCU. UAA. AAU. GAU.
UGU: REGK BRS8N T RRIAFRA R 32 BIA R B R IEF#ER . E
T R A — PR RZRIIN RG R B RRZBMEA IS L, X T5E . KRG
B MR —E S F A

KRR Mok, REH REKE
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B 12. FEAREEM S FEAERT U RIRMA(BE A
HIEAR. FHEE)

AREMF 2R EZRRBEH SIS

HiaARL, a2, FCF, EERE, Paeal, s
1R ERE RS FT bRt 100101
29 [E R =B AR VIR ST R 610041
3 ERL G KA EE ST B 430072
4 iR F A dr Rl =R B 430079
5 FRUMYE RS FiRL 210016
Xiaozs@ioz.ac.cn

PR S A S RS ARG S — T T RS R, B TR
HREFAEEDZ ML SAEY) G NI ARG Z BT, AIFGAR RIAF Y
PR IRAR BE BB SER AR O T S BEE BT R EBOR . T AR T A TR 3
SREA SRS AR R BOR BB, BURE A0 5 A AR AR ORI 2
I T )2 B AE SR 0 3t 3 45 A W P Y AR SG SR BB 25 5 1R 5 I s A8 5
AT R T IAE A RIS N B RRHIE, 4 T s s S KT A
Yors s AR 2 R AE A 2 THSE AR RS 2 DL AR AR 75 S T BOR S T 74
RAUR s VPG T i B AR A0 TR A RS R R ALIE, FEXE AR SRR BT T
JeBE . AW AW S AR A BT 2 WA RN} 22 M I A= 75 2 B 5 SR SR 2
i, N R S Y R A A A SR R R A AT AE S IR Ry SRR 2 15 S AN PSR A
P, FNRAS OB AISEIN L iR h [ @ R R B S RS .

T 55750 RAR R R A W07 3k N i 3 B e

OB L, Bk 2, AR 2, A
1 E O R} T B s ol it 5 B
2 JTINRZE M S5 i8(E L2k
zezhouhao@foxmail.com

sl A AW 7 (passive acoustic monitoring, PAM) 14 ASSiEshxt A 4%
FEPER SRR IR T AR S 2 LRI AT VR H R o 7E BRI Hp, BT “HFh =8 B e 7R 2 4k
PE” BRI, BFFEN A ] DO S AR 2 FEEP AR 2 AR . (RAES TR ST, T
P N EEI I B S8 T A 38 (acoustic indices) £ A 5 B AL IR R0 AR
PR EVPAS AN E M. AR UUX — 1A, AN T A K—EE T B —m
PLH” R FCAESE . AWF I T BRI AL (CNND R T IS 88, S8 T
MR SR, mgE, NTHE, SHUREHR. SANREFR . BRAREFMTAFES 7
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129



FtHUREENSHEENZESRIPTHIS
s 2022128 11-13 H

ratios, TSAR) [WTHEHE 7%, SLBL T X & 75 st B &5 5 RSBVl . ARBF5Em)
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AR Sy 9 NI S A7, FHHET GEE (google earth engine) V- & g% 1 Wil s A7 AS
[ 22 X N I HOPE R4k, IR R TIRREE . s R ) ek FL 1590 R
0.97, 7rKKEEEH 096, ABIZN 0.97, W/ 1 XA & Wil s 1) B sh R 5 4 8 7 2
5 I 200m =45 A (1) F 1 R FH A BSOS 75 37 5o BRI s e e ol R 2, AR L S0 3
SO0 ARARISTY (o SRR, T B N T A3 s X 3 T R B ks Jd i R b B — AR 3
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EERRLE Y. gish AR L (Passive Acoustic Monitoring, PAM) AEm%E i 5 £ Fil
AR E (Acoustic Index) SRS R R EMZRENE, CABNEYZ FEEVEASL I H
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FaE AR . ARHE TR AT T R I 7000 AN S AR, EZEAS[RIE [A]R
FE L (24 /NEPERAEIR. ZEH. IR, SEEAITEED XFEL T UM FEBUSORR S 2 A
FE45% (Acoustic Complex Index, ACD. %% ZFEEHEEL (Acoustic Diversity Index, ADD.
R AR S FEFR B (Acoustic Evenness Index, AED. ¥R 2246 % (Bioacoustic Index, BIO).
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BRI T R BRI, BT ADI AT AEL A, HoAh R iR 24 N B IR IERR
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HRFE VAN AR A SRS I o ARBIE NN, S0 0 AR P S5 KORGS5
LG 2P FIREOEAT . NS EARNRE BN S, RATEUUEH PAM S5 H AR KX,
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ARG K E

KRB s, EREL WA, AL RIDRFIE R AR

SRARTFERMEEZBAZR R HEH
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A ORF A U L NSV L DRGNS 2 M EOR T BAE RN S R ]
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TR 2 b N R FR AN -

Validating eDNA measurements of the richness and

abundance of anurans at a large scale

ZEs
BB s a5 BT Abst 100101
liwenhao@ioz.ac.cn

In some situations, environmental DNA (eDNA) metabarcoding is a more aclJcurate tool for
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measuring species richness of a taxon than conventional meth[ods. Whether this tool can reliably
estimate the abundance of a taxon remains unresolved. We examined the reliability of
metabarcoding for measuring anuran diversity com[Ipared to a commonly used traditional line
transect method (TLTM) through the replicate sampling of three visits across 71 waterbodies
(ponds or reservoirs) in Liuheng, China. We also investigated the relative contributions of
species-specific characteristics and the physiochemical properties of a waterbody on the relative
read count across species and waterbodies. We found that eDNA metabarcoding had a higher
detection probability for each of seven anuran species found in the sampling region than TLTM.
Furthermore, the relative read count estimated by metabarcoding was positively correlated with
the density or relative density of individuals identified with the TLTM across waterbodies for
every species. Species-specific characteristics of anurans, such as density, relative density, body
mass, biomass and relative biomass, accounted for substantial variations in the read count across
species and waterbodies, while physiochemical factors, including pH, temperature, water volume,
vegetation and elevation, had little effect on the read count. Our results based on robust sampling
suggest that metabarcoding enables more reliable and efficient measurements of anuran
occurrence at a large scale during a short-term survey (within 15 days) than that obtained by the
TLTM, and offers an alternative tool for quantifications of anuran abundance. Density or biomass
is better and more reliable indicator of anuran abundance associated with read count than relative
density or relative biomass.

MHEARE R RESRAMERI. A2 E R 5 M A

H 8
o BB s 5T 4 100101
baim@ioz.ac.cn

ERAEY) 2R E RIS, RS B T 4L & H FR (Sustainable Development
Goals) %5 15 A Hbnwh @l il A Yy 2 MRk . i FRAEEGFEZ .. HEA ME
/N X IR AR A BB v (1) A, RS DX I I S R P S DR B A A S 2 £ AR
1M BT AR B TP, A3k B d 2 RS R AR M A RrR AT o s AHTBARI R
TARREFI KRR RE, S5A B &R, B0t BRI R I MDA %) HE = A 77 T T T
Fi, KL SITEL00 HPFR KRR, RARREES SR YRl 2R Z
A% R 5 T AL -

LT S5EME

THR
RIS Rkl i 200241
swang@bio.ecnu.edu.cn

FELEFE IR FEAREH R IITE LT, BEA & 5 IR AR R4 7 o IRIE A ZK T IR 4%
HRIZhEE, I A DRI & B IRAG T DhRE I FET AT AL . BRI RT3, AR
B HEAL IR T 175 IR A A E AR AN, O 1R A A i L 2 —, Il XAy
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REJERL | MRS B ROR AR SE BRI PRI R, RO AR ) 5 3885 2 1) A HL
{ER R AR T8 R LIS . DAIBOEHIA (Light detection and ranging, LIDAR) A1t
RWPHOE BRI E, Pl i IE R )W) I AL PR 1) = 4R S5 K h2 it 1 I BoR SRR
AT AR R 4P =g T hia, mk/mAa T “=4EE5%

(three-dimensional ecology, 3D ecology) ” M. ASCE I SCHREER, TR A= 30855 T i
I LiDAR TES))AEZS SR A B FUIARBEAT 408, R I F2 8 22 50V i) e 2 B 7 1) b ) =4
B, XX bl AN — LR AP I LA 3 BIRE IR (RN T8 AT RE I IR AR 30
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Remote sensing of tree diversity: the underappreciated role

of canopy structure and phenological variation

Yongchao Liu?, Ruyun Zhang*?, Kankan Shang*, Mingshui Zhao®, Jinggyue Huang'?, Xiaoning Wang'?, You
Li'2, Yulin Zeng?, Yunpeng Zhao?, Jian Zhang?, Dingliang Xing-?"
1Zhejiang Tiantong Forest Ecosystem National Observation Research Station, School of Ecological and
Environmental Sciences, East China Normal University, Shanghai 200241
2Institute of Eco-Chongming (IEC), Shanghai 202162

3Systematic & Evolutionary Botany and Biodiversity Group, MOE Key Laboratory of Biosystems Homeostasis &
Protection, College of Life Sciences, Zhejiang University, Hangzhou 30058

4Shanghai Chenshan Plant Science Research Center, Chinese Academy of Science, Shanghai Chenshan Botanical

Garden, Shanghai 201602, China
5Tianmushan National Nature Reserve Management Bureau, Hangzhou 311311
* xingdingliang@gmail.com

Tree species diversity is vital for maintaining ecosystem functions, yet our ability to map the
distribution of tree diversity is limited due to difficulties in traditional field-based approaches.
Recent developments in spaceborne remote sensing provide unprecedented opportunities to map
and monitor tree diversity more efficiently. Here we built Partial Least Square Regression models
using the readily available multispectral surface reflectance acquired by Sentinel-2 satellites and
the field inventory of 74 subtropical forest plots to predict canopy tree diversity in a national
natural reserve in eastern China. In particular, we evaluated the underappreciated role of canopy
structure and phenological variation in predicting tree diversity by testing three different
definitions of canopy trees and comparing models built using satellite imagery of different seasons.
Our best models explained 26-63% variation in observed diversities in cross-validation tests, with
higher explanation power for diversity indices that are more sensitive to abundant species. The
models built using imageries from early spring and late autumn showed consistently better fit than
those built using data from other seasons, highlighting the significant role of transitional
phenology in remotely sensing of plant diversity. Our results suggested that the cumulative
diameter (60-80%) of the biggest trees is a better way to define the canopy layer than the naive
fixed-diameter-threshold (7-11 cm) approach. Remarkably, these approaches resulted in
contrasting diversity maps that call attention to canopy structure in future remote sensing of tree
diversity. This study demonstrated the potential of mapping and monitoring canopy tree diversity
using the Sentinal-2 data and suggested directions of improvement for future practices.

Keywords: multispectral remote sensing, seasonal variation, species diversity, subtropical forests
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Interspecific sociality alters the colonization and extinction

rates of birds on subtropical reservoir islands

Ari E. Martinez**, Xingfeng Si**?, Liping Zhou?®, Di Zeng?, Ping Ding®* Eben Goodale'5**
! Guangxi Key Laboratory of Forest Ecology and Conservation, College of Forestry, Guangxi University, 100
DaXue Road, Nanning, Guangxi 530004, China
2 Zhejiang Zhoushan Archipelago Observation and Research Station, Institute of Eco-Chongming, Zhejiang
Tiantong Forest Ecosystem National Observation and Research Station, School of Ecological and Environmental
Sciences, East China Normal University, Shanghai 200241, China
3 Kunming Natural History Museum of Zoology, Kunming Institute of Zoology, Chinese Academy of
Sciences, Kunming, Yunnan 650223, China
4 MOE Key Laboratory of Biosystems Homeostasis and Protection, College of Life Sciences, Zhejiang
University, Hangzhou, Zhejiang 310058, China
5 Department of Health and Environmental Sciences, Xi’an Jiaotong-Liverpool University, Suzhou, Jiangsu
215123, China.
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* Current address: Department of Biological Sciences, California State University, Long Beach, 1250
Bellflower Boulevard, Long Beach, CA 90840, United States
sixf@des.ecnu.edu.cn; eben.goodale@outlook.com

Island biogeography theory has proven a robust approach to predicting island diversity on the
assumption of species equivalency. However, species differ in their grouping behavior and are
entangled by complex interactions in island communities, such as competition and mutualism. We
here investigated whether intra- and/or interspecific sociality may influence biogeographic
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patterns, by affecting movement between islands or persistence on them. We classified bird
species in a subtropical reservoir island system into subcommunities based on their propensity to
join monospecific and mixed-species flocks. We found that subcommunities that had high
propensity to flock interspecifically had higher colonization rates and lower extinction rates over a
10-year period. Intraspecific sociality increased colonization in the same analysis. A
phylogenetically-corrected analysis confirmed the importance of interspecific sociality, but not
intraspecific sociality. Group-living, could enable higher risk crossings, with greater vigilance also
linked to higher foraging efficiency, enabling colonization or long-term persistence on islands.
Further, if group members are other species, competition can be minimized. Future studies should
investigate different kinds of island systems, considering positive species interactions driven by
social behavior as potential drivers of community assembly on islands.
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=g g
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*sixf@des.ecnu.edu.cn
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Multiple isolated island refugia other than transoceanic

dispersal sharpens the genetic pattern of red nanmu

Kai Jiang' 2, Yong Hong Hu?, Xiao Yong Chen?
Eastern China Conservation Centre for Wild Endangered Plant Resources, Shanghai Chenshan Botanical
Garden, Shanghai 201602, China
2School of Ecological and Environmental Sciences, Zhejiang Tiantong Forest Ecosystem National
Observation and Research Station, East China Normal University, Shanghai 200241, China
jiangkai@csnbgsh.cn

Although continental refugia have been studied extensively, the roles of islands as glacial refugia
and their effects on current genetic patterns have long been unclear. In the study, we employed the
methods of phylogeography and population genetics to study Machilus thunbergii (red nanmu),
which is widely distributed on the mainland and islands. A total of 1,378 samples from 64 sites
were collected on the continent and islands. We employed five chloroplast DNA (cpDNA)
fragments and ten nuclear microsatellites (nNSSR) markers to study demography and genetic
differentiation in M. thunbergii. We conduct the mismatch distribution and neutral test based on
cpDNA, and Bayesian clustering and Appropriate Bayesian computation (ABC) estimate based on
nSSR. Our results showed both cpDNA and nSSR showed sharp genetic differentiation between
continent and island populations. Moreover, mainland China, Taiwan island, and the Ryukyu
archipelago harbored high cpDNA haplotype diversity, while the Zhoushan archipelago, Kyushu
Island, and Honshu Island had only one cpDNA haplotype. Population spatial expand signal can
be detected according to the mismatch distribution and neutral test. The nSSR data revealed the
substructure within the continent and island. The ABC analysis showed the post-glacial divergence
(ca. 14,000 years ago) between continent and island with no gene flow. We elucidated five major
refugia in East Asia (two continental, two islands, and one vanished land bridge refugia) may have
supported M. thunbergii population throughout the Pleistocene climate oscillations. The current
distribution pattern of genetic variation in this species strongly reflects its continental, island, and
submerged land bridge refugial during the last glacial period and the subsequent fragment and
range expansion. Our works supported island and submerged land bridge refugia other than
transoceanic dispersal play essential roles in the modern genetic pattern of M. thunbergii.
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