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The positive effect of tree species richness on forest productivity has been widely confirmed.
However, most of these studies that measure aboveground net primary productivity (NPP) focused
exclusively on the wood growth, or litterfall productivity separately, and neglect the fractional
allocation between wood growth and litterfall productivity. Here, we studied the effect of tree
species richness on total aboveground NPP and how tree species richness shifts the carbon
allocation between wood growth and litterfall in a subtropical tree diversity experiment. We
observed that greater tree species richness led to higher total aboveground NPP, with a more
pronounced increase in mixed forests dominated by resource acquisitive species. Greater tree
species richness also induced larger tree height variation and higher tree mortality rate, which led
to a shift of aboveground NPP allocation in favour of litterfall productivity more than wood
growth. In addition, higher soil nitrogen availability under higher functional diversity resulted in a
higher allocation of aboveground NPP to wood biomass. However, this facilitation through soil
nitrogen availability did not explain the tree species richness - aboveground NPP allocation
relationship. Given that NPP allocation affects the carbon cycle, our results demonstrate that tree
species richness can not only increases above ground carbon storage, but more importantly the
allocation of NPP to leaves, the fast turnover organs, determining the potential of plants to capture

water, nutrients, and light.
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A comprehensive alignment-filtering methodology
improves phylogeny particularly by filtering overly

divergent segments

Qiang Zhang* *, Xinmei Qin*, Yongbin Lu, Pengwei Li, Xiaoyuan Mo, Xiyang Huang"
Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain,
Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese Academy of
Sciences, Guilin 541006, China
giangzhang04@126.com; xiyangHuangGxib@126.com

1. Alignment problems may be complicated and diverse and the performance of the existing
alignment-filtering tools, particularly their potential effect on phylogenetic inferences, have
remained debated or limitedly explored.

2. In the present study, we developed a new R package named alignmentFilter to treat the
diverse alignment problems, especially masking ambiguously-aligned or overly divergent
segments using a newly devised grouping-regrouping algorithm acting on sequence divergence in
each of sliding windows throughout alignment. Then we tested and compared the power and
accuracy of the prevalent/representative alignment-filtering tools, particularly the effect on
phylogenies based on simulated and Angiospermae and Mammalia genome-scale data.

3. The results indicate that alignmentFilter has superior sensitivity and specificity for
recognizing correctly and wrongly-aligned residues among all the filtering methods in simulation.
The alignment-filtering methods alone may affect the phylogenies decisively, producing
(strongly-supported) phylogenetic conflicts. In most cases, alignmentFilter most efficiently
improves phylogenies, producing trees more concordant to the priori tree regarding to both
topology and branch length in simulation and yielding more congruent Mammalia phylogenetic
relationships.

4. The concepts and algorithms of alignmentFilter differ from all existing alignment-filtering
methods. It is not susceptible to specific types of alignment errors that usually baffle other

methods and can reach the optimal solution frequently with lowest computation complexity. The
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biological or statistical sense of the key optional stringency-controlling parameter is more
straightforward and the setting and outcome may be more adjustable or predictable. A better and
more comprehensive solution of alignment problems and improving phylogenies will benefit

tremendous downstream analyses sourced from alignment and phylogeny.

Keywords: Angiospermae, Mammalia, multiple sequence alignment (MSA) quality, phylogenetic

accuracy, sequence divergence, simulation
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2. Global Biodiversity Conservancy Bankok Thailand 20250
3. W EFRE BRI E R 518004
4. University of Missouri-Kansas City USA Indianapolis 46202

gongxun@mail.kib.ac.cn; shouzhouz@szhg.ac.cn
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The origin and morphological character evolution of the

paleotropical woody bamboos

LIU JingXial, GUO Cen?, MA PengFei'?, ZHOU MengYuan?, LUO YaHuang?®, ZHU GuangFu?,
XU ZuChang?, MILNE Richardl4, VORONTSOVA MariaS.%, LI Dezhu**
1. Germplasm Bank of Wild Species & Yunnan Key Laboratory of Crop Wild Relatives Omics,
Kunming Institute of Botany, Chinese Academy of Sciences, Kunming, Yunnan 650201, China;

2. Center for Integrative Conservation & Yunnan Key Laboratory for the Conservation of Tropical
Rainforests and Asian Elephants, Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences, Menglun, Mengla, Yunnan 666303, China;

3. State Key Laboratory of Plant Diversity and Specialty Crops, Kunming Institute of Botany,
Chinese Academy of Sciences, Kunming, Yunnan 650201, China;

4. Institute of Molecular Plant Sciences, School of Biological Sciences, University of Edinburgh,
Edinburgh, EH9 3JH, UK;

5. Royal Botanic Gardens Kew, Richmond, Surrey TW9 3AB, UK
dzl@mail.kib.ac.cn

The woody bamboos (Bambusoideae) exhibit distinctive biological traits within Poaceae,
such as highly lignified culms, rapid shoot growth, monocarpic mass flowering and nutlike or
flesh caryopses. Much of the remarkable morphological diversity across the subfamily exists
within a single hexaploid clade, the paleotropical woody bamboos (PWB), making it ideal to
investigate the factors underlying morphological evolution in woody bamboos. However, the
origin and biogeographical history of PWB remain elusive, as does the effect of environmental
factors on the evolution of their morphological characters. We generated a robust and
time-calibrated phylogeny of PWB using SNPs retrieved from MiddRAD-seq, and explored the
evolutionary trends of habit, inflorescence, and caryopsis type in relation to environmental factors
including climate, soil, and topography. We inferred that the PWB started to diversify across the
Oligocene-Miocene boundary and formed four major clades, i.e. Melocanninae,
Racemobambosinae s.l. (comprising Dinochloinae, Greslanlinae, Racemobambosinae s.str. and
Temburongiinae), Hickeliinae and Bambusinae s.I. (comprising Bambusinae s.str. plus
Holttumochloinae). The ancestor of PWB was reconstructed as having erect habit, indeterminate
inflorescence and basic caryopsis. The characters including climbing/scrambling habit,

determinate inflorescence, and nucoid/bacoid caryopsis have since undergone multiple changes
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and reversals during the diversification of PWB. The evolution of all three traits was correlated
with, and hence likely influenced by, aspects of climate, topography, and soil, with climate factors
most strongly correlated with morphological traits, and soil factors least so. However, topography
had more influence than climate or soil on the evolution of erect habit, whereas both factors had
greater effect on the evolution of bacoid caryopsis than did soil. Our results provide novel insights
into morphological diversity and adaptive evolution in bamboos for future ecological and

evolutionary research.

Keywords: Bambuseae; ddRAD-seq; phylogenomics; biogeography; morphological evolution;

environmental factors.
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Comparative genomics sheds new light on the convergent

evolution of infrared vision in snakes

PREERS V™, ARKJR 2
1 ZBImE K2Rl A2 B 2RI 241000
2. =R 5254k Wit 443002
chenjinminkiz@126.com

Infrared vision is a highly specialized sensory system that evolved independently in three
clades of snakes. Apparently, convergent evolution occurred in the transient receptor potential
ankyrin 1 (TRPAL) proteins of infrared-sensing snakes. However, this gene can only explain how
infrared signals are received, and not the transduction and processing of those signals. We
sequenced the genome of Xenopeltis unicolor, a key outgroup species of pythons, and performed a
genome-wide analysis of convergence between two clades of infrared-sensing snakes. Our results
revealed pervasive molecular adaptation in pathways associated with neural development and
other functions, with parallel selection on loci associated with trigeminal nerve structural
organization. In addition, we found evidence of convergent amino acid substitutions in a set of
genes, including TRPA1 and TRPM2. The analysis also identified convergent accelerated evolution
in non-coding elements near 12 genes involved in facial nerve structural organization and optic
nerve development. Thus, convergent evolution occurred across multiple dimensions of infrared
vision in vipers and pythons, as well as amino acid substitutions, noncoding elements, genes and
functions. These changes enabled independent groups of snakes to develop and use infrared

vision.

Key words: infrared vision; snakes; convergent evolution; comparative genomics; multiple

dimensions
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wantao@whbgcas.cn; gfwang@whbgcas.cn
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Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China
2. University of Chinese Academy of Sciences, Beijing 100040, China
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4. Evolution and Adaptation, German Centre for Integrative Biodiversity Research (iDiv)
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K. EENFEE G ERSURIE 3 JE 60 RFh. ZIGURRH 42 E BRI DT A )
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5 L H ARSIy TSR PO T2t BP0, WA TMrEY L, HE
BUE AL VRFE . PRI AR, MR B R T 6 TR AR, i LR &

(MIPRIE RIS T 1AL RTREAS PR 2 AR R I ERTH o SRERAEDIPER AP0 B 22 R ALk
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FRONTRIL, FAEEFRMRYM 2 R BN E R, Yy sk kRIS
Pokh 2 A A IR A O o AT FUE UIESE T B s 40 FPOoRS 240 10 H R BV 5 B AR R
eI EY/EUIE 2 L A I s S b s G NCN R AV i/

RKegia: KAEE, Hroodioo, SR, SRR, SRR

FHE HREF R 4 E RSHEETTR

i
AR EdrklAsEb fRE 071002
liuhy@aliyun.com

B iR - Latreille (1802) i, M/ A—AFL HEHFAR—NHRR, 1
Pist BB SO R EGHRBFERA LY, EEAREE S RAEIA SR K A .
H.# Crowson (1955) L5l H BRI RARG, AR I, FH5Hk S
KRR E S RRACE, M5 BB S AR SOOI R RE . X8 i pl s A4l du/g
BoAel, KRR, REENEE N 2R, I B MU H RBKE
HEAHERZNME, JF AALES ARGl MiefEsme, JFHERGRE. 9%
FREESE MR IR 2B A, R BT B T SO 4R, JTAERS: B R
HARIEN, B BEE K. RAKE  EVHEL A Z R STk, TP T HhE SR
BRI ARG MG H TAE; [N, DR EEASThRE R E RO &R, 7RI
VAR R BRAT RS JR) s AR A IE N P DR 2 B IRB R 3R S5 D T R 1 oh [ B R RUE 2
FEVERS R B2 L o

R Bk AV MBS w8 ARGt

A EEEY LR

Tt
ZRAEAMOLL RS IR 150006
wanghongfeng@nefu.edu.cn

1753 4F, MA&EKkET (HMFE) (Species Plantarum), A% 7,300 FiiaElE 17 48—
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(1% 4%, H+/f) De Candolle FIEiC3% T 58,975 Flfti#)). 1862-1883 4F, #t[H %4 Frin ALy
% (George Bentham) %)% K 48 /R il 4157 (Joseph Dalton Hooker) i3t 1 97,205 FfE4)
1893 4, Je[H A 53 7 EREE 4R 5] (Index Kewensis) WTH , # XA T
3% T K% 300,000 MEYI % . 1982 4, #75 HAEY)E K AT T Tropicos £i# &, 1997 4F, #E
[ E T KA LA T E BRZHZR Species 2000, 2000 4F, FilE 2 5 M Ykd Kew Gardens. 14
il KA ME YRR ASTE Harvard University Herbaria. 8 KA V. E 5 2 k5 <18 Australian National
Herbarium = KNI T 2 AN AT WY 50 H R, LR 170 7 E B 4 FR 2 51 APND

2001 4, GBIF @ | — M ERE R AL 1 6, 1R 4t 7 HUL K brAsit 5% - 2008
e, AT TERL CREREYORY ERE ) 1K) 16 M5, S8 2R MY (Kew Gardens) Al
75 A0 (Missouri Botanical Garden) BX& & T The Plant List (TPL). 2012 4F, 4=
BRE) 100 RAMEY) UG Qe [E 20 L % 78 B . AL ESEES R T
WFO Tl H . 2017 4, ¢ [F] £ 5 AE Y el 1S [ (Kew Gardens) 1E 205 31 Plants of the World Online
(POWO) IiH, 2020 4F, 3« &5 Ay e XA 7 World Checklist of Vascular Plants
(WCVP). 2021 4, SELLB K21 Martin Freiberg S H BIAEEE T 2 AN BUAG B0l 1045 S
fJ% T Leipzig Catalogue of Vascular Plants (LCVP), %4448 7 it 35 444
PR, Hrr 45 K4y 180,000 M HEEZ AN R, £ 1 IS, UG 10 AN+
ICSRAIKE]) 35,000 N ARMERII IR, A& 1T e 4 T A BORT I S RRYEE Y 4R 2 —

H 2002 £ (EBAEYIRYRIED) KATLK, ARZ 0T TUE N SRR D A B it
A7 TGS SR, B AR AT ST R AN, AN [ 2738 0 A BRAE A R B (0 ik S 5 SR 22
Sty R, HIEENT 223,000 £ 422,127 2 Al

B T Fe- 158 B 1Ly 3t X /N R R B R K o3 SR 5T

WRebpIE v, ek
1 BRI B SHE AR JEil] 241002;
2. hEREEBE RS ST B 650204
zhongzheng112@126.com

AR T LR e ERAE Y 2 R I X, R R G S A R
TRAF T R ERFFA LSRN o TR R 1 PR B A @ 5 A, 2 XA 2 PR 2
MAEfEE 2 2 A XS X o UTEesEoR, B TFE A9 2 A 2R A ox -5 S - A 1L ) —
LR A S XTI TIRARIAE, BOVRGRIREG 72X KNS A, WAL S A
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PRI T RG G TIEN e BB o3 Bk AT 1R, ORI B EHTE 14 S
W@ (Alpiscaptulus); #rfh 7 4~ 2 KELAHY (Chodsigoa hoffmanni). 22tk (Alpiscaptulus
medogensis). FZETTASE (Mesechinus wangi). &5 1L KIS (Soriculus nivatus). S8 A
JIEIER (Soriculus medogensis) 1 A KIS (Soriculus beibengensis). A BL5) i (Eospalax
muliensis); PKEA XT3 A MR BAE (Chodsigoa furva). = JEHE (Micromys
pygmaeus). /N KJK EREE (Soriculus minor). AN, FRATIKIHTFCIE & IS TRy - L
X AT 2 AN KRS ORI AEAE IR 0 04k, Ui B /N BB 2 P AT R AT A 2 R A
2 XN R R BRI A A — 2R

R MBS R B BEkLIX

ST ELR RN T RAFLERBRBIE

e S 2 N
%I’E'ul'z’*’ Izllﬁ;%k 1’2; 5%1,2, 3%5’%’1’2

1. Jdemye RE: Ada Rl AKX E 050024;
2. At B SR FECE 0 K E 050024
liangliangex369@126.com

i

>

shar A 2k B h e A U B SR 2 —, AT A T S S HE s AN T S W)
A, 25 NI R L S At e & 5F s R e o H TS T3 35 AL 2k b 2 R ATy
ANiEHE, B B R R USRI 0 AR G AR 2 i, SR L AL I s
BRI b BT RIR R, PRSI LR R E A & M S 3 AR L JUHAT TS
FREEWIT, KBUWE T RESE AL AU A, JF H BRI 415 T — 2R i RaE 1R
WA B TOARR IR I LR T R 2 o BEAh, AR BE TR ZoRn A I DR 2 fi £ 3k PR 2H
AR THSE, BETWHE, REH. H&H. FEHSREIGHNAG KT RR, Hib
TR WAL B RGHAL. FIN R TSR duR RRE T AR R (3.65-3.25
JCAERTD R DY 2SR A, R e R SRR (3R 74 124, IFEARE T
HIR T 2 352 AR R IR s [RD IR A A S Rk AR BE 4 2.68—1.54 AZAE AT ) =B 283
Gl T — PR ER S A 3 T T A SR Z AR A S B S R bR GE R S A Y R
R PR A B

R FAM, FMEFLELD MR E R T RGN B
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T rE RS E Y A G B R

ZERES, SREMW, JrER, W&, 2RV, BB
WAL RS ARl aEssfe A 450002
jiamei_li@126.com

A AL R, IR R A R, SRR M AR KR T 2R E R AR %
o DIAEsR, WA+ MY 2 R BE G TR K . AT A RN K&
Yibs Ay CRIFREE) 1-4 WM ARERGE TH 71308, AT, Qi EEE) AR
fi, TH, R EGMESR)) Sb KEEFAMEE, BHR T AR R —EETE . 1A
F R AR E N AMBGRTI T R, B8 T TR e S A A S AN Ay 2RI 8, T R 44 T
BRI AT T RGN SEAT G5 R R B YA 82 Rl 222 & 732 Fi;
ARAFIBREHEYIA 32 B4 73 J& 282 Fi S Fh N AL, BRFRYIA 4 B 9 8 18 Fh: W WA
156 £} 945 J& 3,124 Fifr; tbAk, AU 1 IR0 Fg B 5 E R OR 4P BF AR A 33 B 50 J 67 A 1
il 6 LA, LSRR NATE 4 B 1A

KB =SEY); A BN wE;

TLFEHTR T P W RAT Zh & 4 K 0 A R B 9

kEERL EHE2, UERS RMm4, skRFEL KBHL, FEIAL mEBR
1. LB MR BT B S 330013;
2. FRMORS FR 210037;
3. VMR FE 5t 210024;
4. FRmml R #ia 338099
xiaofeng_huang2024@126.com

BRI AL TLLEE T vG, AL ST R, B 52 BRI RIS RFR N LA
AT T 2023 4 7-8 B IR LA AT I AVETE R AR T AT R T BNICAT 3 )4 T
2, USRS 1 B 7 R 16 J& 20 Fh 2,566 K, €ATEhY 1 H 2 WH 8 # 18 J& 23 i 144
Ho Mo, EZ N RE RSP EESY 1R, Hfe (VU 5F, JTfa (NT) 14, HrE%R
A2 A, AR T 1AL BB A Fh- 1 [QELRT (Takydromus kuehnei) . G870 #7 &
P, Mg (Microhyla fissipes) FIALEMi (T. septentrionalis) 43 I 7E B AINEA T Sh 4
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T LRI IRPE S A - DX R 2 5 - A 2R A A s A A 1 R T AT Zh A )
ZREVE S B2 P9 7 R P A LR X D PRTE 731 I8 R X3 ARV B T3 1 AR T P A
TRAT NIRRT FL A5 H -

R R IS TRATEI: SR RV R

HNRSFEY 255 B 2R

e
Hil R K2 M2z 2= 730070
dsjzxwl@163.com

H b PR E T, Mg IS rds, = KKK, 2AERMIERIT, RRERFX
MBSy, AR RGRBEHE, MYWEFMET S8 BRIk H a2 5
PEEIBE T S B, B LART, 207 19 RL4h M 10 A fr v [F 23 78 H TR 7 A R4E TAE .
FEE DK, 7EAFLRICOVREIHESD T, 'S HRY %353 100 3. (HHRA A7 EIX %
BAWEINE, REVXRBSRERNEG, AT ERREX R, THPEX R, 24t
WX RAARILIX R, FEAEY) 2 RV M TR . T e R, R & #E2% 89 F} 269
J& 822 Fh; |7 SRS 25 B} 74 J& 319 Fh; MFAEMRFAEY) 4 Bl 15 J& 50 A 6 AR, HRRA 4
EHEY) 18 B 21 J& 30 Fho [EZKE pUORYET A T SRR 50 B} 81 J8 121 Fh 2 WA 3 A%
Pl H 2000 % 2023 4, HRILRFF A AHE 209 Fh, BrEAR 3 Flr, HiALAR 20 F, HiAd
87 B, FEONMTEY. HAT, BEPECEE NI ER, MBEARARISCEREE, SR
H 58 BCH A 2 FEME A R B 4 H

R HNE: =EEY; SR HH

o BRI B B R SUE R

PRIRIE 17, FIR 2
1 AR e 5 )G AR T 510642;
2. HEIRA R RRS AR M 510642
xshchen@scau.edu.cn

IRl R H (Coleoptera). Z & W H (Polyphaga). ZIH 2k} (Coccinelloidea),
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e REEMRGES, EEMEFA. ma. rFel R E R, s X e h
R SRR EEAE M . H ATt B SE SRk 6,900 i, H[E M A4 X A
AALX PRSI Y X &R, PRSI . 3 20 4EoK, 0 3RE 32 M4 (X KSR Y)
T 2 FEVEEAT RAHH AT, JEREIMAARA 30 /15, ET HBIRS MY T AEM A%
Jiik, R, SEp T WEPAUR 2 R 26 ik 94 J& 1,079 A H TAE. HETCK
RIMNAREHAR 304 Ffry Hriceft 50 Fi, (E 3 EFRAAISREE N 2004 (1) 725 FPiETt A
1,079 i, BT FAIRRIYI R 2 FEVEBONEE I E K. RN TRSMy 740, 0T
PURBIE IR BRI ARG FRAR, SOt 7R EURB D RFRIARE. DR
AT R E T IR R R AR X R ARG A R R R L,
iy HLAEBUR A ORI IR 5|28 5 05 i th B AT H S BR e

RegE: HEH, DUREL MR REE: EYIbe

R X B A Sh Y BRI & 2 R A i R

GRS, RHZE, LFAT, Z5UG, XIERE, Eaais, PR, PR
IR ARl Brg 453007
T8 RAT I AR A S RSB SRR EE LT Fe et B2 453519

xhchen-xx@sohu.com

R X I H AR X AL E T 5 SRR R . A0 FiE F SCIRBERIZ:
PELRVE B RUE LAMENLERI o 7R HR, WHR AR LD X TF JR 7 A et W HE S P U %
FEPERN AR 5 AT, DARE ST A BT AR R W AE S 02 U AN B, bl b 44 3k 458
SCHRAISE I 2T, il B AR RN MESDY) 4 49 28 H 97 £} 363 #, HrhuiEl 4N 6 H 18
FE32 . 24918 H 60 £} 279 Fi TeAT49 2 H 12 F1 38 Fi. WiMigN 2 H 7 B 14 b RIWA
BRI 3 P, ki, AT AIMRIEEE . B K R AR RS 11 B, 4
55 fll. SHIIX RUAS AR L (R 67.77%, HUURRFERDIFN. 15 20.66%; ik
FYFib . b 1157%. YR ZREEAE B4R, R FEHEER, & T BERIE
Shannon $8%0 521 Pielou 8% =; % 2= Shannon #5401 Pielou $5 %08 =5 4k 100~1
600 m 75 [F 3% Shannon 545 Pielou AR AR ARZEFEEL . AR 2R
FEFBIR o BFFERARA Ll IX B WG R A S A CR AP R R Lt b 2 BRI A B S

26



KRB BENEHESI: ZREE AR

o [ W SN W 2 AR e R R BUR 5 1 R

TRE LV, TR, JrEfEL, HER Y
1. T EBFERBESH T AT A6 5 100101;
2. JbuURES Wi 5B dbsd 100871;
3. BERIMYE Y HERRLE SRR & ASS 830054
# REILFEFE—EE

jiangzg@ioz.ac.cn; giaohj@ioz.ac.cn

P ity o3 A5 2 AR P R 2 L AR S SRR AP A 2 S B Do I —, RN
ATFIREEZ (BlUme A S AHERD wRroy sk sk (Wallacean shortfall), 2 FHAG
FATR AL Z R AR SR S TS J5 AR SN R I R . CEAT Fe e, JRA T Sk
LA T 2001-2023 4 1A) A R 192 i v B RTAL 7 B 548 JoKF BRI Al R
B SCE, W 7 H 26 150 F, FEEERFAMFIILFKAI S FFERAE . NS AR
FE I IR SE , R A ) LA [ AR Sy M b BT 40 5 S R A SRR AE R 2R TS
KWk, 45HEW, BFH (Chiroptera, n=69). Miiki H (Rodentia, n=27) 157 I £ H H

(Eulipotyphla, n=26) s&#r2dsx KIm 2 IR, . (=31, 77 (n=22) A7 (n
=18) RRIMMAFIMRZ MGG, B0 HLTKOFE G 28 =5 LA &
B NIREFEIEMR (r>0.5,p<0.05), 15 MFEHES )2 7AHE PEEm R X (n
= 39) MIZRMILIEFEILX (n=33) JEARIHLRmZ HSIPILX; 66 FilrZe sk Fh
DTEFT ISP BT X, Hh Al e s B AN/ INERD 3740 Aii 40 % R 3137 1) 2 P ke 22
Fy HrLd s R DB ] Sk A TR RA, 2017-2021 RETA R OR KR MR 61 i

(40.7%) FIHTLL AR I AL TP 573 A0 XA B A AR JBHE, HOAZRER (n = 32,
21.3%). UbAh, FRATH R IR S RN CHRED 2 52 P 7 20 33 R I e B 2 P B
FLUORN B AN T o X R AN = 8 R 535 1 R E R 2L sh oAl s, ol
TRAPFIE B ) ISR A 1 B BB AR 2 AR - FATEEBOIN R A2 2 FEAE=F 5 X 1 i
A WISk NRLE A 43 RN S ATRIE T, R HEI R > A e« B SRR,
M ST LS R A 2 REPE S A ks SR A AR FT . ARV 3 X R DA R DR i 2

R WAL, Bradss MRSk VISR H . B A Y XCR
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B 4. AV HEELEFIE (HEAN: 4R HRERD

B - LW A SR X A EN S S ESRATIRER
RBE5

Eﬁ'?’ ﬁﬁﬂiﬁ*y B/iﬁgy nyj(,tl,j‘
TR AR KA B 450046
AN[F zhiliangyuan@henau.edu.cn

Wt 7 - AL A AR B 8 WAV SRR E R ES RS, THEREET K
A AR R S R E AR, RHZ IR AE S RS EM 2 FER A S R 5T
BESR AR S HAEFF AL 7 R FUWEFC, T ZATLUR LA e 2T 2 oAt BE AR R
W FCIA BT 706 AW 2 FEVE R 2B S ARG D RE R REM, 25 SRR T B 55 D0 5 A0 A R 0 o 2 ) 1
I, Mokt FEvE R RN RS, ARV T RN 2 REEAT B O S I B R,
LI TIE I A F R 2 R TR A AR R R T AR AN T
Y ANRIRFFAAR L S8R AR T EE R AN 0 A I RE I, B FU 4 R IR A EAN R T
WA AT I AERENLIY, EAR LU R I T R s B TR 207, o
T T ERE BRI XA AR AL A PRI N EL R AN R AR 2 8 L R ik i B O 3 A 224
25 AR AR BT 3 A BR A /MR AR LRARR fel B0 K A B B DR 3, R A B A K B i 2
PR A RARG A AR T BN (0 2R 35 TR AR RN WA KI5 [ KoK E
BFEIEMK, SRERZENMS WAAREREBEFEDEREA I (BVOCs)
WRAEAA AN, BVOCs SEMKBELEERR, WEXAFFMIE BVOCs KIS A
Al

R WP AV R MORER; BRiEE

HrER LA L B H AR BRI ARRE

WAL, T 5, miEE"
o [ ML RL BT B AR S IR S B AR R T dbst 100091
zangrung@caf.ac.cn
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BRI ORI E S A ) 1 R B AR ST AR AR M B RS R EHRAREE
U 65%, fEFHMF. M= infiten . KEORER, FREESGE B 2 FEE4E RS T7 T S H
AEEMEM . B EE R L A2 AR 2R e L SR 4T H PRE AR AE 1 5k = R AL

ARTE 5 J T AE B 9 R LRI R 2 L 43S0 2 7 S R Ly R e b ] R b, B9 T R L s A2
PRFIFE TR AT BT AR R BEVE L BRI A5 M ARAE . 5 SR RIAR I R E BRI EAS (Picea
schrenkiana). K 1LI#¢ (Betula tianschanica) FIEXIM L% (Populus tremula) ZHk, HrRil
TR A SRS H 96%. RiIZAZMEERA BRI R MERAER R, HA
K AEYR R AR SRS T AR AR MR 3R, AR 85 P B P4 28 S i 2B K BA R ) e o
HiR o BT 7K 2 L) SR T B MR % 32 22 el PG 40 R S 9% R (Larix sibirica) « PEARTFIE 542 (Picea
obovata). PEHFIIEZLFA (Pinus sibirica) FIPEHHE (Betula pendula) Z52H %, X PUM & #E
ARSI 98%. ZIFR AL M A A (4% SRR A B/ RUE B RS . BRE AR Z IR
HEAE P B 5 54 P S o o U [ R ) T 1 2 B R I R A o AR ZAZLE m AU L
ABE AR LA SE GRS TEAOTR Y LA TE R U L AR Rl 5 58 G HE R o VB B B 0 P 3 A
FIFEE L, B2 AF T s i .

BRI : ARG e AR IEIRE, ThEEVER; RrIeAr;

B IRTE M RS DU SRR B AR

BTE, B4
o [ RHEEBEDL N A 2T 7R TLFH 110016

wangxg@iae.ac.cn

FERATIRACM A, AMERR (EM) IR MRS 545 2R ARRR (AM) JEL%
RIFPIEAE . N TERIUX M “EM IREBFN vs. AM RN SAEIE R, AT R G4 T DT
WHIE s KR =R PR : AM MR AR E LR . AM-EM TANEN RS, EM BEFfAE 2
ARG, Iz A 22 1) A% SR o A T B (B3 RONAR 5C BRI B g o(r) RS PRV AL AR TR,
WEFC 17K A 1l 25ha FEH-Z0Ra ARRT 24ha XA HERR T AM AT EM BRERR 22 IR SQIBEE, 76 5 28
ST IR =R B AT E A o S5 R TR, PR AR AR R ORI (U sE S DD
TEE AM WRMAE G, M AERBE et EMD E2d EM MRS BT EM K
W I SRR AR Ry, T X R I AM AT EM /N FE B 5 e E R, R, EM
KW EZ AM AT EM BRI R X, 2R T EM R . AR ¥ L BT
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g, BT D BRGR W BU AN AR B AL B, 9 AM-EM JRASHR 1 S EAF B A
FOHRAE T — MBI BRI .

KRBT MBBHRAA SMEERM A, SO0 I iR

Phosphorus enrichment drives plant traits: implications for

biodiversity maintenance in tropical forests

Ewuketu Linger?, Tao Zhang %, Linlin Lin®, Wenxing Long"23 *
1. School of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China;
2. School of Ecology, Hainan University, Haikou 570228, China;
3. Collaborative Innovation Center of Ecological Civilization, Hainan University, Haikou 570228,
China

ewuketu05@gmail.com

Phosphorus (P) is essential for forest productivity, yet its influence on plant traits and
biodiversity in natural ecosystems remains complex and underexplored. In this study, we
conducted a global meta-analysis and an in-situ experiment in a tropical cloud forest (TCF) in
Hainan, China, to assess how P addition impacts above- and below-ground plant traits, with a
focus on threshold effects and environmental modifiers. The meta-analysis, covering 107
experiments across 683 sites, revealed that P addition significantly increased above-ground traits,
such as net primary productivity (ANPP) by 101% and leaf area by 96%, while decreasing the leaf
N: P ratio by 99%. Below-ground responses were mixed, with specific root length (SRL)
decreasing by 57%, but root diameter and productivity increasing by 19% and 20%, respectively.
The in-situ experiment examined five prevalent tree species and demonstrated that higher P levels
enhanced above-ground traits like leaf dry mass and chlorophyll content, while below-ground
traits, such as root dry mass, generally decreased under control conditions. Species-specific
responses highlighted diverse strategies for optimizing growth and survival in nutrient-limited
environments, with temporal shifts indicating dynamic plant responses to P enrichment over time.

These findings underscore the critical role of P in driving plant trait dynamics and
biodiversity, especially in phosphorus-limited ecosystems. Identifying environmental thresholds

and species-specific responses is crucial for optimizing ecosystem productivity and resilience,
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informing conservation and management strategies to maintain biodiversity and ecosystem

function in the face of environmental changes.

Key words: Functional traits response; Phenotype plasticity; Phosphorus enrichment; Tropical

forest

P 2 NS o B 7 i AT AR AR B 3 B 3R

Mz 123, gR3CE 123, Hig 128, FE Y 1235, WRME 123, XMbefR 123, XUELE 4, RIEFH
L2, FEC 2, Vb 12, RLEEAR 123, KR 123
1. HERER PR AR A R A A AR s SIS 666303
2. PEFBEFAZ OEY EEY S0 B1E 666303
3. W ERHE BV SR NP YIE 2 e TSR INAR R AR S R G E KB AR A 7 s
@hfi& 666303
4. HHRY el Bl 570228
5. HEFRIFERERY: okl R JbaT 100049

caom@xthg.ac.cn

FEE N T PAE T AR A AL, TR MO 2 PR AT 5T LA 7Y XU 44
P T I AR 20 2 WTEh A D S B TEIX 38, ARYE 1965 4 4t il =S IR 5T RS A8 € I B
THPEBANE AL SR, 8 2 T [ R RE MO R R SR N SR R AT 2R3, B 173X
SRR A R TIOR8 5 . ZEMBHEZER . ITUERRY], 1965 £/
sra AR ST AR I AL 5t 2R O KBl S AMOE 2 R SRS 2 B DR 3 AR AR Al ) S it
REF, ARG AN R T DX I B (R AR o= o AN 22 FE AR BL, (B AP AL R AN TR . EARAE
MNZE Glfe <20 cm) AR TR AL ARRR R 0 R0 AL EEAT SRS BEAE T HRRTR T
AR AT B35 22 57, (HREA M AR RGN, T AN [ 5t 0 S5 SRS 0 D e SR ER A ) L
P22 7 AR R 25 o 5 32 5 FEAI AT AR U 55 2 FEVESRARAR L, R D) RE AR A 19
Pic B A9 ] DASE i b A s U A 30 B TR P AR [0 o S 1) A SR AR EA A B & AR

KRB JILTI BN AN MOdR RS
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A REA A 248 A ot AR MU e R SR i A M R v B A R R 4
FFHLEIBT ST

REhh, TEET, RIEW
RS PRSP 2B TR 475001
syding@henu.edu.cn; zhaoginghe@henu.edu.cn

AMY LB B AN [F) A 24 A AT T FH PRS2 25 500 o 1 At S A R v G ) e L A 1 A
SRS T R e 25 R IE e P 6 A& AR 2 RGe s BoG 38 e . AW RDA
0T Mantel K365 A T A4 A CE VIR EVE e R RGK S
BEHLEARRRUR S5 R T AR, [ 0] 7 A E AR (0 B A AR S AL I B AR AR AR )
e A SR bR S IR AR R R GURRY], W BRZ B PRR T R R A AR A
I Z RN, TS B A 2 AR R R AR IR, pH AR AR Y B IR )
T R T P ) e RN T ) 1) R TR 3 5 S 200 o VR R i A A B T T A 4 )
SE VI FEANBE UL IR S o T 30 EC A R A IRt A T A VA A i R DA e o 1 e 43 3k 5
[@i}, Chlorophyta. Colpodellidae. Zoopagomycota. Dadabacteria Z4t/A4= 4254 R 1) Ay i
JS2 LR AR R o A TN IR A LERFAE S RAIRS S A AE =R, AR sl A=
TR M P e e R P SR TR AR

R TERCEY); A2 AU BREEN; SRR

Allelochemical and soil fungi co-determine density

dependence in a temperate forest

XU Zhichao *? and WANG Xugao 2"
1. CAS Key Laboratory of Forest Ecology and Management, Institute of Applied Ecology,
Chinese Academy of Sciences, Shenyang 110016, China.
2. Key Laboratory of Terrestrial Ecosystem Carbon Neutrality, Liaoning Province, China

wangxg@iae.ac.cn

Ecological theory predicts that high local diversity observed in plant communities could be

maintained by repulsive interactions from soilborne pathogen and allelopathic autotoxicity that
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result in conspecific negative density dependence (CNDD), but mutualistic fungi and allelopathic
promotion simultaneously have counteracting effects on this biotic process. Here, we added
phenolic acids to pot grown plants to quantify allelochemical impacts on plant growth, soil fungi,
and plant-fungi interactions. We combine this with an extensive field survey to test how these
mechanisms influence CNDD in a temperate forest. Allelopathy effects on seedling growth are
generally stronger than microbial effects, but results differed among tree species. Combined with
variation in natural CNDD, these results indicate multiple scenarios with respect to allelopathy
and microbial effects on CNDD. Further, they show that allelopathy may be an important driver of

CNDD via effects on both plants and plant-microbe interactions.
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Temperate forest

FRAAR TR A B X 3 AR M 3 R X 35k

Fati i 1, R, EREEL W Y, 50 L, 200 22, 5 R 45, REKADWAD Bhagwan®,
Ay 2457, R L
LV B A X v E R VR AR T TR AR R B S R AR A s
K= HM 541006;
2. PR R Rl M TETEREE S TR RS E (BRiE) K= B e bt
55 i R R TR 4 [ S & M 510275;
3. FENR AEdrBleEsEl HEJH 514015;
4. PEBFAGEF RS SHBAET TRXASZ e SRR R E AR E R S5
AR 5 S = 548 AR5 830011
5. " EBFEBE RS SH BT T BT R XA B R RE SN E A E BE
A% 830011;
6. Yenepoya Research Centre, Yenepoya (Deemed to be University), Mangalore 575018, India;

liwenjun3@mail.sysu.edu.cn; pukouchy@163.com

9 NS5 20 b 76 5 o vt X f) Lt IR A VAR 2 e B2k . R H X &
T F R IR IR S I P S8 FE 20 FOR S BB B RIR A T o B Ryt B S 1)
fEE, A BRARA TS 50 AR VIREXERT o (H/D 7 B 78 QTR R T ) L AR ) 2 R S 4
MLl (7R Y B E BN E T 50 4 A BRI 40 B8 A1 B 2 AR, AR
FAPROTAX F1 Funguild i E ALY TheE . (45 R Y SRETAMELL, Ryt HIEEA TR

33



M7 & A M 2 R AR A A R 5K EMGR . 5 i Skl
B S5 D REAT SR O AE P2 BE 35 v T RIUAh . JEH, RETA A D R RO 5 RIT
SR RANE . (4510 5L, RREAKRYT N EF 1 3R 0 K T B i b 2
FEVEATZhBE . DN T3 RCE M A R e SONB MR B BAT B i el A 1) 48, At e i

XA R BRI RS R L
B S-S5 AR A0 R ELAE P o e 5 1) ) Y R

FNI, Fro540E", LHET
HERL A B DU I L 430000

zhougang@whbgcas.cn

RRMEET A B A0 G ey 24 5 A2 AR 25 A 70 g 22 i ) R 3 T AR L I S AR 3R
FRIHE LA RS 5 R 1) 240 PRS2 ) L 8 RO RN (E X e 3805 e 0 PO EL A P X
T E LR 2V M SRR o i, SRR )\ K2 Ll AT L v - i R SR
U A S 21 T MRS AR M AR T T 65 5 3SR 0 17 W A5 R 1 L A o 1) 24
I o FE LA LA A IR b, AT CRPER GBI (GLMMs) AZ kiR
HHEA (LMMs) DAY 135805 HE A 3B 2R R R s B Gl w0 A A A R s s A2
Pl ARSI MR, AT LR PER G (GLMMs) MIZAER G (LMMs)
PP SO ] i P2 X 0y P A3 AR A A RIS, 79 T 7 243 i T g 8 T DA 2 b A D )
Rl BE R L) RN, $hfe 7 E B N A RIE S CEEH-EY), AUyt s
Sef 1

R WAILTE, BRI, AR BRI shAS IR

34



B 5. EVMEZHEEREHESATER (HEAN: RE. K
BEHD

PHEHEETE OB 5 B R IR 5B & SRR

XUE", #h77, PR, EREE, &85, BRI
H E R B o AL 2845 2t JbsT 100083
liufeng@cnic.cn

[ H ] HA77E Al For Science FIEL SR =S8 R VE NAKE) T, @ VIERABL A5
WAL G LRSS 1028 X R G AR BREAIR S A . 455 SORBE R 5 ORGSR
X A R A B ATV SOOREE . SRR AL B & R HR A S R AL R 55 2 i T IX A
(R R B8 A o L7921 ARHR 3550 N AN SR IR o 0L 2 FH T et Je AT 1 )2
WF, X SSRGS 1 SCRAT 5 0 s ST G o 6T AR (1 R R I A5 B B AR AT S8
FRIR T AR TR, 3 T B8 SORIAR 4% OpenCSDB AR 27403 1 A i 95 W)
Dr.DI. D455 ) W5 SeBl T R E AR oA 2 SRl A R g%, B T ALY R 27 0 1 4
B2 AR UL S BRI B SO 2R BB S 1E . H bRy . (48] H
il OpenCSDB 2541 Dr.DI LR CL7E 2N Hudls thoLo JEIT BT SR, BUAHALAF IR, A8
KA RGN T RE AR A4 2 REVE SR (K DGR &+ R 2 BB AL IR 25 S (L Bl
JIRIS

Kb BECIE OCIHEMZE: KIESEAL, FReks

SHZRBBERESENH

JEEE
W ERHE B AL R R R A T (ERAEYE B0 Jhi 100101
tangbx@big.ac.cn

SR Feor . RMHFEZ A2 HE, REHFENEM S TiHEER, MAEME
ZFEVE W TC AL B 2 FEVE A DR AT B B S D ARG BRI A A A, [ SR AT 2
FHEEE bt LI T B e 2 S BRI e 0 B BRI DL R RS S 2 2 2 i BE

35



PR R XK ZH AL E NG, BB RS TEME TR T fh. 5w DL
B R AR AR R RIR e o IRt — P BT R TR AR 5%, R BB S R A AR
PEEAT R e, IR AR S5 R R EOR S T R AR R R R

TN EDEENTR] (Mapping Asia Plants): M A E 2|
W28

TRELL Y2, A0S, FRSRFS L2, Eig 4, XIEES, MRFEoCl, EEmde . Dugop 2,
1. R EBFEEREVT T A6 100093;
2. WEFBERAEMZ A Z R4 b5 100093;
3. HEFRFEE SRS SHU B SO S EORSY  830011;
4. ZRAEMAl RS HE/RTE 150040,
5. s R Jbst 100081
kpma@ibcas.ac.cn

W& IR Z RGBS R, KA 2 RV B Un GBIF 251 @ Ll 5g
H, NEMZRERRUEZR R M RENE R R 2BV 2 R A BRAR LR SE L Ahok
Tl NAR A S5 T 45 777 THT RO RIE T S ftt 7 B S S H e i o« — 3 — B R ERHLIA
Sk, s R SR, R R AR KBS S B, RO HES) X
AR R S IR ORI ) B

ST IX PR A=) 2 R R B = L W FOACE A — T I RSk, B A5 BT
B S Z I g HE R, =TT XIS Z R e ). hE I EEHER R, SR
BB FEER LY Z G B INE, RFEE T IREA A E SR, SR, TR
ik Z XIR BRI 275 B P, Reon R AE Y 2 RE R8O 7 i, LA Bt o EEBUIR, 7™
4T M Z R RN TR

FEWEFT, PEEREMZ R RS TS0 CWMHED 2 St
(Mapping Asia Plants, MAP) Nz, %02k B4 Wlh XY EIRE ., &M
Yih 44 3 5 5 A BdE R, L) 2 FEVECR I S5 0T FU SR LR G ME SRRV B AN ES 2R B
2R . MAP I H G R &R, B 7 ARMIE. B, P, RACE &AL X IR,
HESL T B A AR VIR 44 S K o A B i, A ROEAN T AR A . B
MAP T5 H (RS HEMDE Y 2 AR B PRI AT 5238, Ko R Z R RS S5t
FITRERT AR &

=n

36


mailto:kpma@ibcas.ac.cn

EYIRALE (HMAS) #0038 BB R mBE R EIR

RXEE", TH, %4
o E R B AR I SR E A B K E SR EeE Jba 100101
zhaomj@im.ac.cn

o [E BB AR R TE YR ATE (HMAS) T 1988 48 Zh K B AR A B R G 1%
TAE, FFT 1990 4F T8 sBUE FEAG R, SONE A A H I REEERE. ), EYbs
RIER G B ARG PNE DA RE RS, JRGS g 7 R4 miE
JEEE (Fungal Names) e [E B 444 s 508 Peof [ 9 41 B8 P W R 5t AT Uiedie . H i SR
HR R 154 Ji%%, EBIEE 447 Jisk. KRG —1briEst HRSHRE BT A, 3k
4 21.08 Ji % E WA A B EAE . 1 RIS RHERAE (RS Sh. B
WA, HT L T TR, FRETFSSHIR, BEMRNE . XSy E R
R E LT TP . P EE YR St bR A SR R AR 2 BT G B BRI T &R
T R TR TR G A= 2 BRI A RS BT 7C, SR L2 vh SRR SUAE BB K
F AP EUZ A O N T BRI 70 1) 5 TR A BMR R, D N LA R A MR ST )
R FLER AL 7T 6

jui

W EY WU, AN TR

HEEMRFRBIERR: FEMEEEIARESET 68k
R 5RI%

RE, L, B
R B R BT TR B ST 100093
wuhui@ibcas.ac.cn; xiaog_wang@ibcas.ac.cn

AR R BN A2 [ 5K 10 i gt B, AN A0 FOM BT IR A, 1t HLOGF- [ 2K
AL AAMBR L A N T HESTE Y R B (A 53, P EBEEBEY RIS b T
2020 £ 9 HRRAL, mPEREEGUEE ST L, B BEA =P PTRE 6 SR M)
frgic. OESHEMYIR . BES . EMRE S, FrE PRI E . SEab R AL
PRI R S KIIORAE, M 1 Bl R - AR -2 3 0 A AT AU R R T — R R e 1 &

37



(www.plantplus.cn), J-5&4[E 200 2 ZXRHIF b BT Al 20 507 (1) 75 A Y F50dls . Bdis
17 4¢%, TR TR, 240, e BN 8dRE, TE 7 “REdE+ AL
RE” AR AR P S SR AR RGN, WK T E X E SR B A S B RS SRR
WUE RS E XD R B RGSFEE 0, BT T “AEMHR” Tl s g il
BAEEH SN, SGEMRE A TIRVIHE 1.2 2K, “Tef187 MR e R4
FI ik 1,200 73, NREPIRL S RAH DGR I A R S X AP &, A E 2 BRI
PR 22 A ORI MR Y A 1Y e e 45 B K] X M s 4 (R S 3%

H BT AMMARNK=AEM ST FER R

SR, MRS, LR
rp ] 3k T KRR e AR B B e 200335
954027631@qq.com

N T IRNFEREFRI IR P A 2R, BERK = AR 2R &, k=
X S, B PN TRAT. A 5 KK, 5,417 MR A, K= ST
N ZAEIERE TSRO B AR R 5 & o ThEg L ms i ot e, A XIS 3
X BRAE =N RS &) B B AR EOP i = KIhRE. — R bR EWRE, Tscil
Yok oA PR TE R E AR ST A WA Th e . TR IR, RESEIUTE
DX ST A AREALL L A 400 JR I A DURIA T S e AR AL, . =R PR MO B, DA O e,
TERAEZ AR VIR LA BNt 2 AR B =DV ThRE . 7 G BT R SEEL T 4B 2 ek
HAR IR AL R TR RIS, R EE— P KB S, R 2 D) Res
B,

REEE: K=f; EVZHE: RN, Dhees

AN TR BRI AN L FERT R TP KN AN ES

YFATP
o R B SCRR T A Pl AERT 100190
xuzp@mail.las.ac.cn

€7 =R 0D UG SN SEY B i 4a 57 2 £ R ) N O (0 AN O 55 N 3 29IV

38



FIs . BRTT SRR ARRAK M . (7] M SCRRRAT . S0 0 M. JTHGE T A&
ST, RTFARL BURAIEORTT BT I, [ER] AN TEREARCEELY)
ZRVERT AR O T EEMM: (D BdRteR. W, 4B (2) FNZCA KR
WEBR, (3) ZHE OO, B SIS KRIEFER; (4) BFAMEYPRE I
o HRE, MAAEWTTRE: (1D BB RAE R GEEE s 20 AL BORIN 452,
T ER I R BRI R AR, (2) BdREIE. B 2 2 EER L2 Al R 45 R (5
AATEEPE R EZLRTHE . (3) ML AN Al RIRMBEIIN AR R B R EE . (458 ] Al 1%
AREEMZAENESE B AN EEES, O AR fo RGN, — 72 > Al
XMFHOR, R TR H—J70, W BRI R R A b o H 52 .

RKegr. NLERE: KBS, AWM mERy: BuREf, fdiise

EXEVEERREERERES

W a1
FigRILEYIR i 210602
chenjianping@csnbgsh.cn

Y Z AR TR 7B AME A WIS PG it Ry L S fRY L FTHFEERI
BUORIEME B ERBIE B 5 ARS 5ER 0T, W24 R S0 E . b
HRIEILET A REEOR D, @ 2SR RSB A, DR RER S
R IANWIE N, HESh 7SSO EIR R, JREEE T AL RIATIR A . Al BT R A4S
Wl A R SR B RIRSET, AL 5 R8I A R S I AN B SR RN, TR T 5o
DR BTN A e R 2 o SR BYHED BRI 2 FEVE ORI B TARURAS, HESDN F 37 SN B e
e, e R TARBE AR B R 00T, HESAEV 2 REPE ORI EEN AldScience 4TI AR
[ S N 2 FEVE ORI B O 0B, NIRZIER SR D RS, ARSI se L
RE MBI SEORTITT, @A E SRS TG, il KA ED RS PSR R R R,
ilieky/E 2 ERUR ISR I TE - v 4

KW HEYZ RS AL KEEE: EEEYE

39



FAESE R 5 MBI AR KBTI

IS, FILT, 48/
o [E B Besh Pt 7B dbat 100101
ji@ioz.ac.cn

W& TRAR M NSRRI ANWTINR], sk ERshY 2 AR g % . ], AL
I FLA e Hh M 0 T A W 22 BEAE AR AL o A 2 AR FOR IR ) B R — o BT
K, EMEZREREIRRRPGER R, NTERBARHBA R, FEMsiEE. R
R INGRE A SR RE VR AR T B8 R A (KA, D B AR sh ) Re I SR 4L T R4y il
e ABFFCEE TR AL RE RS BEIRIEAR, A, RS BN
PR | 2% [m A B0t % M I 1 6 AL, MR T — AR e B B A S e I BOR
AR FEAERRERTTTH, Wk T Z2RER T ARSI RE R, FFRMLLIMANL. S8
ICEEIAT B, RTHIIAEE S MR T, SIS & oA, RS 2 RS
ONFER, WA TR LS ST I Zh Y RE IR, RN OT e ik 1 2R KR 1 i 8 g IR
BINEIIPIP RS I A 2% el B8 T 6, IR 2 PEERE TSR3
BRSNS E SRR LRGN, HArEdLsR. B,
JAT. WEHSE 10 ZAEMITRMH, RELR BT 3,000 /156, BEHID R A1
FRIX L IR 2 A SN I I 25, P IAKS e 45 1 S B 7 S 5 v 38 2 170 L,
ZRERSER IR BT, PR BRI A SSHEVE I, B e R R S DA AR
A SRETT IR NI T o

REF: TR NTERE RS R

TR M P T SR A M 22 B T AU R

Bt e, FRB BRR 2, BRERE L piE LT

1 WL A ASHEREABROHIE T BT/ 310007;

2. A AR AT AT B A 210042
tangb01984278@163.com

T A 22 R IR SR MG ST R A A2 S R G D RERIIR 55, X AL BRI 0 ) R
AU o AT R T IR A AR, DME S it 1l i R A S A B

40


http://163.com/

R SESRGIRERHE L, JEmi AR B BB EOR B SR HESEA . KRR

WM INEE, O N S RAE SIS I 7T . I B R AR YD R, oL
KSR A AR A RGIREZBIRECR, 7N T 2Bk e XA R R IR
ZREVERTINBETC . AW TN ES T B I EORAESR T 2t 2R 2 R NI Pp (VA RS o A
SEFER b, ARSCIHE 1 H AT E > RS BN T B 2R R BURAUR DT 18, DA S A e
HEVEE R I T AP0 22 R BT R 2 o AR U, ST ZE W) 22 REPE IR 8 1 R 78 70 P2 30 18 R
ARAEEEIRI A5 B RS JT HI9E /1, ARORIE IR R I N5 KA E A BRI 55 W
SBT3 R 2 FE R AR

S TG, EMBREE B EANL W%

AW R R R IR R A R SRR

BV
ZREUAESEHEAERAR &8 230011
ctgiser@163.com

AHTFECAEY) 2 REVE R RO T B DAL A WK 7 i X, R3S T A
MRS T Z AR SR, Sl 7 IIEGE B 3RE . WAV BEIRA. AN
Z FEVESTN FRUE 0 AT A B 3R 7 — B 2R B SE DI RE, BB ST 1 A 2 FEE R SRRt DR RE
BB TSN R B T YRR BI SRS RS KL TR X 350
P HESI) ARG, HERRRIL 85% LA b, $ MR INRLRE: M T Wi EM 2 HE R =
I 2%, I SEI AR ZLAMENL. PATEERIAAANL. SRR, BRI (O
<5 H SN B2 DL LOK PR 3A 85 DNA KRR, Witk 600 AN Az 2t , Sl 1 e S AE A
Wi AR MEZNY . BEAE R L TKAE AR AL

ReE. FERIAR: AL BRE: Azl

41



Bl 6. EMBHEN SRR (HEN: EIEE,
IS

SARZAL T R T R Ll SRS Bk A 5B

RIKA
VONIRE: Adefl iz A RIES A SR E A% B 610065
wuyongjie@scu.edu.cn

VG R LA o 43R EE A4 A 2 REPE R S X, ot o [ S5 2R 2 e e e ) X3
AR 2R RRULAE . DU L B AS 25w RS A o DU g (L3t (0T 2 S AT A 5 0
ATICHE, SCRLT DY) Zth ) 35 0 e J 0 P R o R BRI M AL L BT S A B
PIX F A 1240 X RSP 22 BEARIT T ) 24 1 DX o I DASK P B AE 1] ORI L1 KA A g 72 )
Tl R AL AE PRI FE JoE , (H 1230 X A= e 1) B B B ARAE IR 5L 2 0 )1 22 s AT T L o A 3l [X
HEYIBERRE R AR ? 15 2 IR BT R AR O

i B 900 2 A 1L S oA 44 M EUE , BATHIBT TR WAL T35 ey SR AT DO )1 2
(PR G e Ll Oy DX — 2 48 R ARV AT oty B SRV M A S S B A ) 2 A o, UMk
ARk DUt K R T L e A R 2 T A X R MR 2 AR A R . SRR
TREST, oo AT AIAT R HER PR S5 AR A i SR TR T BURK, e B B A PR S AR A F s W o 16
Wy Ly DA, AT R S 8], AT S 3 (R IR 22, AT 9T K SR i A B R B AR X . 3
ATARFERE T L X 5 e W DT L (V4R 7,508.9 KD, 8T L et B AT RAE, JRIE T
—RINGRILE . AT B AL TR YR ARl MR RN B T, X ik
B RIIE N T A AR A AR

FrBACES SR RME R E R &1

KR, FE? TR, g2t
1 WL RS AEdwRlases e WiLhi/ 310058;
2. BRIV R S EWMEFR Bl 200241
dingping@zju.edu.cn; sixf@des.ecnu.edu.cn

A5 BORs SRS & RS R 1A 3k B OC R M ALAL, B0 S AR AR 1 Rh T A 35 T

42



BEANEEHTILRE o« ACHIT 70 AT B3 Py B R F By 05 R G T 6, R R LT AL 5528
-5 RV B SR ELAE T AR M I3 8] RO 2% (1 Ff FEAE RN (SR 45) BT PSR
TSR R BAC 52Kt R AR IR . DAY e i o (0 6 RELAE DA, T 70 e BLAE
18 LR AN A ~F B LR AR U5 AR A B SRR 265 1) RN R P B e L2 e e ol
Mt R BA BRI EERAL AR R AR HIURE 77785 55 A % 28 S B PR 1l 2 K By A K
b, ARFGHINIYTHORE SRR ) £ S BAT R B 1 R S A PG . AT TR BB A B
WML T SN SRR AL SR T RE, TR MAERT ST A HIOR " BRI 75 [R5 P8 £
RIEARRIAEST R BAC I o BEANMERE Fr BUL AR YRR LU R DR 9 SRE I, 3 AR
P AR SR [R] I 78 73 FAN MR RN 5 RE 0 9 ) £ R S SR A D e EE B

R ORISR MRk AR Bl TAEMZE; REM%K

TR “SRFANR” B SRR T KPR

PRk L#, B L, Per G. P. Ericson?, KRNI, M&AH L, PE 3, MEHk LY, HER M,
Je JE A 1
1. EBERE S A Abst 100101;
2. it B AR S AE H L
3. PUmEMMRY: W] 650224;
4. ThERFE A A AL 2% s G BB 100039
guyh@ioz.ac.cn

AP AR R AEY) Y R E B S 2 —, HAR MR TSRS R G B ARY A, iR
PIRXEYFN, RIS RGN E R R 2, BB AR HAH R TTAGR
RAUGEAA T 3P R BE S R SN AE SRR A “ D RO e AT I LT R e e e ) 2R
BRGBNELZM 2 —, mJER % (Ochotona curzoniae), FPFFIFLA %, HESE
(Onychostruthus taczanowskii) FIfE#IE 4 (Pyrgilauda ruficolli) A%, RiFTAMEZRLT
AP Bl RN o I 2 B R SRR A AR AR . SOULEE M T EA R T B,
ATIIDRI R R FBIE R ST 55 22 J7 IR AN RO A AR AL i 2 0 7[R S5 2R R =
ANV F R A A A, s e o v S B SR AE AR R AR AR AL T REA ROy HL AR 2R
BERPEERT AP N7, G IR RS SAP ROT REOR I L . ARHIE TN A 2 R OR Y
AROT RS 7 — R i B IR R fif .

43



REEE: AR FHRE A PR

WF t I AR TR S B S BR A R S LR SR B2 AL e L

EZEi'\’ %*%%E" E’jﬁj\;ﬁﬁﬁ*
RS [ SRV FH AV SR 15 E K i = #8 /M 350002

huangxl@fafu.edu.cn

eF bR B B R R T R, AT A PR A A, RO AR BRI AR S
(1 S UM A, DA M IO A o e ek A TR B Ay 52 IR E (i, (R AR
J5 SR PE W SRR IR RGN I o AT 505 T A BRVE Bl s A Al A e, R I P A JE A
XA PRI, AT A 58 1) & AR B 2 P8 T i R AT 38 o, & P T A
FELNAH 2 o P AT A= B8 43 A1 DX AN FE UM B (R K ML K T TR M I A 3, R
I A s e e AR B AR ) SRR IR 1, HL AR BTN e v e AR oo T SO TG A B A
IR R o TEARRAIRBMIE ST, i dOE A& XTEEHE AWK, I e
HIX P Hi. £ SSP1.26 A1 SSP5.85 @A T, WF A XYl £ 21 AR 779K 14.27%
A1 32.54%, Forpr L PEARMEAE B E A DXCR 237009 K 11.64% 1 29.34% . =% 1& )4 VE AIME A= 7H )
Pl ARG BE T, Ha AT B K 45 Aol 3 i sk 2Bk

ReEwE: MR, AR B, R, S

IR B R R

I
NSRS AR EHMERE FEATER: 010021
gaufenggang@163.com

SRR (PIAURAR . NRTEBIEE) X AW 2 R R LB A (KR 2 A 2 2 A
A B 2 — AN R R AR, AR DA T B PP X LS S PR 3R AR S . 7E
AR ARE T, BATRE ARV AR AL AR RS 2055 K 2K 5 A R XA
LR MESH ) 22 AR MEAR SR I ALK . FRATTAAE KR, h E P B X SRR R E
SRR, BAERBEESR, HEERRN SR XL -5 7Y R X R Y
HAE S BRI 2 AR AR S RGBT % T34k, NSRBI 1 52 IR AL

44


mailto:qaufenggang@163.com

SIS BT S 2R A, BT B SR S IR AR AL . RRRUE L, R
MR IRYF £ 5 B, SR KR AR AR E 2, IR S SRR =N EE
1 p ZREVERE ST AN, JFHA A GG Sk B ZRAER B ER . AFIN IS
(AR NI BANRE DRI [R50 A 3R DSk RO ARA MESh W R 2025 o 3RATTIE 7 5
T AEWEFORMESN M) 2 FEVERS 5 P 25 18 2 RS BRI ZR N FE 20

KRB AR NSKIES: RS M E R

ETBAME (MaxEnt) HIEEEPEHS RN R
TR #1382 Gk 3 £ 22 (8] 0 A RIS e

WY, B2, A4S D HE L BB, EMEMEL vl skBig AE
Fel, ZH Y, |, HMG L, OiE ST
1. SUNKREE BPREE 2Bt i 5 (L B S et % B PP S B R T SR = Sif
550025;
2. JTEHEER RS BT 530007
3. MR AR SHEER SR A SRk B 650504;

4. SEMREE MREERE 51FH 550025;

5. VEERE 2L =K% B2k 31062

tx.xiang@outlook.com

e THT B A0 56 400 e 14D 223 D600 A1 48 S 4 18 6T A4 3R A8 508 6t 1) 5 B PE RV B . RSP
PARAE S 5T Z G L . ARTAT, GO0 Je il TAE R A E R R b, HE— e b
BAL TR SARAR T IR R SR, X R REAS V@ R L. BT, AT
T LA 1 S i AR B 2k 2 @ (R f1 (Onychostoma macrolepis) A,
1 # T AN (MaxEnt) SEVEARR T AT AR 120 b 1) 22 18] 2 A1 K 4 4] JSE 06T AR

RS (ARG X PR L AL R PR ER AT X = A AKRIS )5 10D 85 R -
(1) HECTFER, Sl A 5% IR AR B e hE 2068 B H A0 245 18] 3 A 7 T BE N B2 (2)
2% R AR AR DR AT J5T Lol i Y 1] ZR AL BPG AL T A% A A SC S5 R R — )
FEE B B0E I 5 AR GER, FATKE R BCRI “ AR 1 — g H]
PAGRI X — F B4 Fh

R EFRUREEE; WA, BB R A WX ESE

45



TR R AR RN RR - B T R TE B S RK
(R8T Tk B -Buy

W, ALE, [IER, AT, R
o LR B IR ST 9 650201

dongfeng@mail.kiz.ac.cn

AT 30 A% 2 AR 1 R PR R — BRI A% S AL A D A A% O BB — o ASHIE ST
t, BATE TR - R PE i 120 NETE H S RA ML R AL s, DUIYIAR AT Ho A ) 35
e ZFEVEAR R ANTEAE SRS IR 3R - SRR, X LR a] 118 4% 2 BRI 22 5708 32 s P sk
HEENAS U AR R IE] ) fEME— B2V 7, A ERECE . BRI, A9h se A
A SR A DU 2R B0 B 25 A S Mk o T M 2 SRR B 1 i Wi (38 A% 22 R IE MDD S P e
B, BY)FE B BUR BUER LLYERF R BELE 1 -

ReiE]: 9K AR mEIUEE FERAZ R B

PR A R 5 R S M BT R

7K
Hh [E R 2 e A A PR B AR 7T 0 BT 100085
shuangzhang@rcees.ac.cn

RN LB CALAND % HARAEZS RGUHE N A 77 H &2 840K, (EHEXHAEYIA AR
AR AN AE o AT FC B AE PR ALAN S Si{R] 52 e 5 A i 04T 38 R E AR (Styphnolobium
japonicum) 1 (Fraxinus pennsylvanica) FM-ZHEEMIRFI G EAEA, 1@ 7EH E AL R0
T 3 DX A SR 2 R0 SRR BEAT o AT ALAN FE0H R #IvE RN, Ao As fr o e g
K. Ak, ALAN GFIEHE TR K/ANCAK B o R Re SR RN . B Fe s SRR,
ALAN W] LR35 508 — e D R MR A S AR (WE 371638 Re sl . WA S,
FATA Iy R BT ALAN Kb 3ol i A4 10 B8 e 8 SR RN e B sl AL AN RIS, 0T 2
SRGPEDZREAERE (Bln, B Z R SRR W7 B -

46



M Z RS SZRA P RS RN BRI oA BT ) A
AT K

#d% 1, Jonathan Chase?
1. EREREE A Abst 100093;
2. German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Leipzig, 04103,
Germany.
Xuwubing4413@163.com

NKIE BN IR B R A (8] 3 AT, COBSHETE RN, SR T EANE RE MR LY b oRF AL 2 20
YR SO L RSAAC ) “BR” B “HK . BATEES T ARKEi . SOKGHEES R
G AN AEDSAR Y 238 MR GHETR 1IN 18] 3 2550, B T VIR E RN SR ST L B
FO(EAER) BERE AR, 2T T AR SR A XORNIR R BRI
AR AT ) o A RIS RIS, T BRI ) o5 A BN R T R R AR
EBRGTRVE, BMAESRETRE, WOKESRGETEEAYE; 1L, ARHER
ARG BRSNS, LRGBS . XL R U, BRI AL
KAERGNEA T AN, FA s R (K70 A0 42T B, (HIENT B SR Ry AT 1S Hh O 37
A AR IR AEA o

R EMZRERN; AN BARGRY

MRS 24 R PR B R R RN AT RGERR W

R, ARZREE 2, EBE 2
1 VAR R SR R YLTF 215123;
2. btk ARG MR RR T SR ECE B E AsEe = JbaT 100871
zhiheng.wang@pku.edu.cn

MRS ZHE, YA F BT IRRA R A 1 A3 52 SO S BN . 52 R
THE, T EERBAA RS REY 2R, S A RO LA = .l R A3t
FHAEE . EORRA . CRRKIREYE FAHSSTR, FATCER . BB T op O A AR B AE
YIS TR BRAN T RMARAKEY RSBl o B A PR A 2= 040, Pl 1
PEPR RIS SRAR AT TN A 2 R GU A TT (078 77 o 5 RO DU P3P 2R/ R 8] 522 E T

47



%, HIFRIAR LS KB R B 25 RS, TR 3 2 5 A 5% B FtdER 7 e
SR RARL RN AR, S AR ASAERT FURL YIRS U A0 L F BB  KREWE Fedi
FELAD -5 RN B AS R [ P AL BT DS, R N 28 TR AR 5 B U s DA 52 o i R/ NREAR 4f
M AE S ARG A7 1 BAN SR A3 T it A 77 SRS o DRAF SE U IR A AT TR
AR IR S, KRR ACT PR R EEHER 2 435 R G T RE -

Ly 3t 2 ) 2 A ST  BE 5T

Tk i
Lk Al 510275
zhangjian6@mail.sysu.edu.cn

AW 2 R PR R SRR FE A% JR R A 25 2 5 AR W I PR AT ST (R 6 AAS il R, AR SAIT 8 A AT A
BB PIK S HEE RSB DRI RIR IR R, B AR R ERAAL T
Pokhma 2 558 B SR BT G o AR TR LR E b RGN B X R, REEEYIRP A
B R 2 LR D, AR BRATIHE LD R G NL R A ) 2 R IR I BIE 21 & BEST

(Biodiversity along Elevational gradients: Shifts and Transitions).

TR B “WMEM RS S AESTH” BESEHAER
B BURE RSB B

X A
TR AL R 2E K 450002

zkfenggin@outlook.com

T RN X S AR A B NI B s, FR SRS R ARTEST
FEBEIT R BOREL 7 15 AMMERX, B8 T SMEX M. —Z0M. M, ThIEALR B L s
iR A L R IR = S A ORI U Quo, 45 SR WA A NGB AN IR IT B |
Gt FH 5538 o, 1 A O IX 0 398 52 B S 305 L (RS P F L AE 10°CAHN 30°CH A% 1 TS

b SRR R e, FME SRR 22.12 mL gt d LRI 32.80 mL g L d . BEEIRETIE,
SN R R R SR BCE R W, AR, AEEGEIAEE R, MM HBETE 10°CH &

A NLO #R (49.99 pl-gtd1). ] (Proteobacteria) & iif Fe B ¥y ik [X L33 Py A1 4
BEVE, MIXTFEEN 30.67% ~ 49.79%. FEAR - yn] R B o A] ME X - 394 B A VA A A el A e R
48



FEET, HRM IR B-NTI| < 2, S22 ALY BRI LAl 2 A T . A TR
] AR SR ] e BB T [X <MD PR FH R SR 5 AR S R R, SRR BT X A 2 R PR AR R 2 AR
¥ o

R s R, R, RIERCEY) R RUEE Q10

SRR RS G RS IR L B 2 7

PRI 225, F I 123, KRS, EhneE 12, faNog 1245
1. R EFBFEERBC LR ST TEFH 110016;
2. WEFRARRY dbn 101417,
3. TLFHIAERE $Ri 113122;
4. HEREAGELEM AR PLFH 110016;

5. I TULPHI T A= 3 R G ZE AOW AT FE vk PR 110164,

6. VEFHA R PEFH 110866

hexy1962@126.com

LA, AERARE S SRR GO AL 25 RGEBRIE A A 1 BERFEN . B ST AL
IR, ST IT R UR AN SR IR T H &, 3 R SR 2 i R AR S R 4
BB L AR A R AE AR AT, SR 0 T4 R AN B B2 A R i AR AR A &
TER BT V2 ARENE. 28R, BATATE IR T AR AR SRR AP AR AT . AR P47
SOETARAAR S 2 RO IR AR, B I IR AR SR 06, TR 1 ORI . SRR
FETHRA L —F B AR AR e G E S 2 B A SRR T 7T 8RR 0 -
SRR T AR ARE R EYER R, RARZFIH TR R, REPET,
ANTRIR e B L D O ) ) DA SR S A B 22 5, AR B A R, i P oo 548 B A
T — S MY TRLAC B T A R 2 R SO AR AR A e AR BRI AN 2 o WF FE 45 SR AT RS
(ALY 57 T AT AR P de 6 S 2 REPE ORI SR BRI A 0 -

KB SLEMNE; URASER: IR, MRRINL R SBC

49



Bl 7. AYBHERTINER S ERER (HEAN: REF.
HH/NFDD

Post-2020 biodiversity framework challenged by cropland

expansion in protected areas

Ziqgi Meng* 2, Jinwei Dong'”, Erle C. Ellis®, Graciela Metternicht*, Yuanwei Qin®, Xiao-Peng
Song®, Sara L&fqvist’, Rachael D Garrett”#, Xiaopeng Jia®, Xiangming Xiao®
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5. Department of Microbiology and Plant Biology, University of Oklahoma, Norman, OK, 73019,
USA;

6. Department of Geographical Sciences, University of Maryland, College Park, MD 20740, USA,;
7. Environmental Policy Lab, Departments of Environmental System Science and Humanities,
Political and Social Science, ETH Zurich, Switzerland;

8. Department of Geography and Conservation Research Institute, University of Cambridge,
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Protected areas (PAs) are essential for biodiversity conservation but are threatened by
cropland expansion. Recent studies have only reported global cropland expansion in large PAs
between 1990-2005. However, the amount of cropland expansion in global PAs (including
relatively small PAs) since the 2000s is unclear. Using 30-m cropland maps, we find that the
cropland expansion in PAs accelerated dramatically from 2000 to 2019, compared to that of global
croplands. The areal expansion was mainly in large PAs, less-strict PAs, and Afrotropical PAs,
which also matches the higher species extinction risks. Such PAs appear to be less effective due to
greater threats, such as higher background cropland expansion rate. Notably, some PAs with the

highest conservation levels failed to prevent cropland expansion. This new picture of cropland
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dynamics in PAs illustrates that cropland expansion is an ongoing intractable global conservation

challenge that will impinge on the aspirations of the post-2020 global biodiversity framework.
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Assessing the potential of species loss caused by
deforestation in a mature subtropical broadleaf forest in

central China

Junru Zhang, Xuechun Qu, Yiming Huang, Mengxi Tan, Kun Xu"
College of Life Sciences, Hubei Normal University, Huangshi, Hubei 435002, China
kunxul@hbnu.edu.cn

Deforestation is a major type of land use change to accommodate increasing population,
especially in developing countries. The risk of diversity loss due to habitat loss can be estimated
using species-area relationship based on abundance of each species. However, deforestation often
occurs before there is any understanding of the impact of deforestation on tree diversity. Here, we
assessed the potential effect of forest habitat destruction on the loss of species richness in a mature
subtropical broadleaf forest in central China. We surveyed and constructed the species-area
relationship for 54,400 m? plots, and simulated habitat loss scenarios by randomly and aggregately
sampling plots. Rank-abundance of the 21 tree species was best fitted by the Zipf-Mandelbrot

model, and our sample size was sufficient by the criterion of Hill numbers at orders q =0, 1, and 2.
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We found that the number of species lost due to loss of habitat was well predicted by the random
placement species loss-area curve, and was lower than that due to aggregated habitat destruction
by less than one species. The probability of losing one species reached 40% when losing 16 plots
by aggregated sampling, 10 plots fewer than that by random sampling. Moreover, the probability
of losing two species was 10%-22% higher by aggregately sampling than that by randomly
sampling when losing 17-34 plots (0.68-1.36 ha). Considering that aggregated deforestation is
common in reality, the results imply that the number of tree species loss due to deforestation could
be higher than the theoretical estimation. Our study suggests the importance of assessing the

impact of deforestation on tree diversity before selective logging in subtropical forests.

Keywords: Species loss; deforestation; biodiversity assessment; species-area relationship;

subtropical broadleaf forest

B K IER B M 2 R AR

ARV, ST, XGRS, "
YN ZRHE RGBT TG 2 RHE Y ORI 50 T SR AN 7 JR) B s s R
518114

K AERHE ) U5 18] AT LB W 2 3.5~4.0 {ZAERT AR e i I 2= e ), H Ri A 7K E
J&—NEAEAE, EIRLA 250 MR . HAT, RENCEAKERMEYIE 13 8, RlE%EK
4k (Isoé&es hypsophila, 1923). Hi4E7KkdE (1. sinensis, 1927). &7k dE (1. taiwanensis, 1972).
=5t/K3dE (1. yunguiensis, 2002). % J77/KdE (1. orientalis, 2005). #F# B #7/KdE (.
shangrilaensis, 2019). f&£%/K3E (l. baodongii, 2021). W#fic/K3dE (I. xiangfei, 2022). [%
SF7KEE (1. longpingii, 2022). #E/KdE (1. fengii, 2023) K 247KHE (1. changxingensis, 2024).
£ R7K3E (1. changleensis, 2024) F1&Hi/KIE (1. yuhangensis, 2024). M& WA LG
t, IR AR T 8 MA, T E S — A KAER RO IS L f AR, T E
B RPFAL 5 Ao FIIFRIE - AR K BRI 20 KA T 5 R G, fe R 3 MR G
FEKIE. HAHEIKAERGIEAKEE) HRE AN BAh, FIR MR Z IRy « g
IKAE” T SRANRATTT, FEUR Z MR I B S BT R, B2 A RAE BAFH,
X R 22 A AN BE I E HA A IS .

A3 % [ A 7K AERHE ) 25 20 A sl BEAT BURE , BLAERS T R AR I DA AR A R AT WL 2 Y

64



B, KVGEF M S AR G At H Gert Al 734 SR P SR (A N 4LREAT RS
Hgl, DU EOKAERHEY YA 2 BEEREAT VRN . [RI, BRATIE 731 8 R o K
ERHEMI R AL R], R4 G R FAFAIK R Ak v [ K SERHME A YRR AT AT -
2ot 2 R (K LS A, JATTA O DR EERH R 2 AR I AT S A BN, YFh
HoT et 20 e o TEERNLR TR, MK P EUKIERHEYIAIE I, Hao it
(A £17E 48.05 Ma A, X578 S KB 7] (2950 Ma) JEAR—3 HAbH 716
A SR AR 3~20 Ma 2 I, i i 30 1) 7 el s A A 17 9 R R R B2 Bl P DK R M
PRIl A S 1] 5575 R v D 4 A S A ORRF — 0, T el e S ) B A EL R R ) 1 v
IKAERMEVI I VIFNIE e HUFR A MK RULECSS R, AR A T AR K SR,
AN DX PRE AR B HURS R85 R, ] DASHE W7 bt 22 ol 2 2 HE S /K JE R I S B
e

e EKAERHR ORI AEAR 2 [, B 5 2 MU AL T R LR PR, F o A i)
HEAE VSR A R . DA IZAIFT AR T A 2 TR 52 38 /K AERHE ) =4 2k i 2
P8 733t XA SR BRI /K AERHI T Al AN 7e 70 3 BUR AR i S5 S AL 3 Pl ] P 22 420 A
R R D2 K E Wl K2 o KAERMER AR A AE 58 J1 55, XK ALK
U, XK ESREL R, 5 R BINIE BN, N2 SURAACSE AR, KAERHE B2
WETAAF I IR B KR GRS 55— DL, —WRAGEF SN2 5| MR R 2 2
Hop A Ory i, N DY EEARMNAE DB IR, HoRKAERHNM T2 m R EOR,
K/NET I R R ZE A 8%, BT B E ALK

R KAERL REMIRR MR AR PR RS e

2HEYIKEN B AR ZE AR EXEWER

MrRid, BRH, HA
PARITITE R AR dr Rl eAog e v B AR S A SR R SR M R S IR . P9 7E 637009

bhgan@cwnu.edu.cn

BIFFERNHE 2 (B ATk SR A B T 7 AP EBDIR L b b 8] ¢ 2R S S FAERR I OC &R, %)
FHIR I BARY BAB B Lo AW IS SR TURIT IR GER B 55 7 00 S
Al (GZLGM). =R S EH L C(YNBMSMD. POJIIZE4: (SCMG) FIBkFifiE (SXFP) 4
A IKE PPN I 23 (B S0 AT A R AT 43, WHFCRIM: (1) SXFP M fERT A RE L3R

65



BiHLOAT, HAFMEHOE 0-6 mk 2 m. 6 m RRAAG; (2) FHEEA B AL 2 1013570
R, GZLGM. YNBMSM. SCMG = ANFHE A 244 AR 7 0-10 m 525 (8] 1E 5B
(3) A ANFIRES K FEAEYIFRAE 0-10 m BY 10-30 m R IESSHEME:; (4) YNBMSM Fll SCMG
1K T A0 BV i R 454 32 B LUZE B I8N 3, GZLGS I SXFP it E ZLIsE friE R N E . 4%
b KFEFRBREAE IR /N R Bl e R SRR A s IR Y G R B K 2 AN R
b ERRE R R IESRHE, HAR RBE EONBENL A A0 BUOE R o 7K A IR A1 R 25/
WERE . HERRE . ERN R Pl R T G KT SR R SR LR A R I . ZE R LR
i, FINLEEYEAYR, A FBIE SRS, (LI R

R KEN; BEEY; AR AR

66



11 ASBREEMEHERY (BEAN: AXK K F
B, XD

SBANESHERSWERREEAKR

SRIETT, AR, KHE, BT, XA, MR
LN RN F AR R I T R 300191
yangdianlin@caas.cn

KIILLR, SELMR BRI B — M, ) 2 RV B RIR & B R R 97
IR ALK RES T T B R U 2 [BIRRBE ) P BESEAR AR R G4 6 IR ST DI RERA
HR (R A AR ZS R 8 IR A A 2 R SR TR AR S R G0 55 Th g, R SR 20 (R H
ST AT 45 S i B IR PR A R T 56

EBAESHE EER R TASRGEHEINE, N CHAL Hid. BN RELES RS
EEBALE, SRR A ZREGRY . (EYZREERR AR RIS B AR E B R
FEROLREUIE . ANEAR LG R LR IR R R, QIR “43-5437 LAY 24
PR S R BRI R B2 A I i, P RIS sk AR 2 REPE QRS .
RFEEH RIRIE ST IR AKIRRTR R AR Rk SRS R GRS
RE, DAL AU A 26 A NI R RE T, RREEHER A S RGBS L, (RO 22 4N
LA T HFFEE R JE

R VR SN ESRGEH:, ASHE WTRSHMEZML

REEEFARES 70 FREIESHARE

AR LY, VPR AT 230, BRUOR L, SRR 237, iR 287, $5E g 287, I E ) 23, £ 28,
Bt 4, X% RS, BKER 28, BT 28, X 23, HK IS, Fhifh 4, PESR 6, FE 28 JEAK
215, BRAN 7, FESCHE S, SREEAR S, XIFHL 0, 5K ISR S, JEWTH 2, Mk S, 5RO gk
Big o, BANI 1, KU 12, PREk 25, BRfE 2, JRansk 23
1. EZEMALAIE ) b5t 100085;
2.t EMMERFER AR ARSI S B AR ORI T T 1 SRR R R AR AR A A
Haune s Jbat 100091;
3. DUJIKAE 2 Rpk A 2 R 45 [ 5 e AL el 35, 623100
67



4, EZEMAAE R R SR S R G AR @ DU R 2% bty b sT 100091 ;
5. M)A RHERE TR DU EN SRR AR ZS R G0E AW 7E5G cER 610081;
6. T EMALEERFLRE dbaT 100091
7. VY IAE BT e I E A NN BREBURF B3] 623100
8. DU IAA BT IR FE M B RN RBURF B4l 6231005
9. VY145 AT L5k 1 52 e B ¥ M ARME AN B SR SRy BT 623100
10. DY)1145 BTk SE 1 1 VA PH AR AN B JE R F 4 AR ST 3011 6230005
11, DY)1I8 B sk e JE e E i M0 )1 76 G AR AR B =) B4l 6231005
12. VU145 B[ L8 IE 1 1 ¥ PN R EL MO AN Ry Bl 3T 623100
MEED N

shizm@caf.ac.cn; liusr@caf.ac.cn; jiangyx@caf.ac.cn

VUK 2 AR bR A 25 R G I 58 LI BIE FE oty CRaTARORMEZ A2 25 uh) mIaE#] % 1955
B, INFR L A 25 0 D 45 B N\ A 1 )1 V6 L LR IX T R A ARV R B A T 4R . K
ARSI BT T B ARAOE LRI FT (1T 2870, AHORHIE TR AT L3l K P 7R
TR A 257 o 58 TR s (O A L BRI 1 R Al . AR IRI B 45 1R 2 A 75l 70 4K
FERMIR SR MR SEE . BRERF SN R R 5538 B =5 USRI TSR -
AR ELAR W P4 3 L AR AR EAT 5K (R KRR IR A [ B V98 71, 2 AT AR RS R G0
25 Z DR HESETHIT FU A R IR SEI0 % o AREETT ) FOARAMAC T Az B AT 7T, s 2+
P X SRE A0, SCIRHEPT Tt WIMPERL . =JER . RSS2 ReEhs, Ba
Xt 51 APE AR X AR OR Y S IB R L AL S R GRS TH AR A e S5 U T AR FE 4R A 5

5 7R

K. KWBERY: RMWESRA: ek, WREKX, KERE: HHRREE

Hg R DUERMR S A R 5T /)

EE%EZ*’ *%%i’ iu%ﬂiy %Eﬂ‘ﬁi, $%%1 ﬁj’u‘y E%i:ﬁ’ i”%ﬁ%
WEFEK2E WA S KPR 2R T 570228

aimwang@163.com

BB MAFENES RS, 28 T RENFFEEY T, JCHR NEERIE. atitm
HEDIRILE] 600 A, 5 IRIE ™ NS ERIZ) 30%. Jy 7 AR B VSRR R 2 FEAEE
—BRGVHE, BIAE 2021 SETTU6 B SRR BT R 1 VURFE SRR AR, SR Al 1

68


mailto:shizm@caf.ac.cn
mailto:liusr@caf.ac.cn
mailto:jiangyx@caf.ac.cn

Her SR 2 N BAREMEIIX . B)E, @RGSR S BN DNA ZIBSER
S, REREH VISR AHAT T MR BABCR B DISRYANT 300 Fle tHF2ER
FRIEML I PR BE SR O, A Sy IRERBEDL. REREEDL (MR U, BREEIL CRERDL) ARG
PR e A o34« AEULIEAL b, ASHIEFON T45E BA 250 ) BIXE VUERTT e 1 i b
FHWIC, SRS WS RE 1 s 71 0Pl o RORBATHG AR SR N T2 i 7 & DLl
ZREE, FEE BT RIS _EAU I BT ISR IRABOR, PASEILZe 5 A et A S TR
LR H AR, il 4 I 285 R b AR S IR P SRS S (3t BE Dy 4t (R o S 4

B\ KA WAIHE BRIKEEVN S HEEEESRAR
FHILLE

EPRNI LS, RO L, akAE R L, AR L AkA L, YR, AR 2
1. HEgORY: RIS ST AW S AP E meede % kst 100193
2. WIE)NK A EZR R AR R IXER AL k55 427100
wangqg@cau.edu.cn

KM EREGE BRI LIS RGN R 2 BT E . N A B SR =0 4
Y2 FEVE LA R GUIR ST WIS AT Rtk — 2 VP0G, TR R EIRE IR SR . #H 7T
HE TP A S KA RS TE 6-38 SF 2 (] [¥) 20 MZA N TMFEM, RS N AR L
Bk 1-3 ANEEIRFEIL 1 H AR B REEAE Xt [, EEBE 7 N AT E SR P A AS [ A i R AR
RPN S FE AR T B Z RS KRR LIRS IERZE R AT N5 H AWK
SOIRGLS B AR ) Aol 2HL RS2 8 £ BRI TR SR A ABL , (L )y REZH B K0 i AR A2 PR 7 Jr A ek
K, W R SBE IR TG 35 A8 . 0 2E FSOR D) R 2L S 55 B Wk 52 A RAR A Py s B 3R A [
WEY, NIHESRGZ WS TEm T BRIKE; BEREFERNEM, ABRKENES
ARG L RSB N TR X R R FFHEAT VPN I 25 8 SRR 2 AR . WKz
B HRE L IRSVELLE, HNTTART LU N BRI T 2 IR 551k -

RegwE: ANTH; BRIE; SR EERGELIRGSE

69



Assessing UN SDG Indicator 15.3.1 on land degradation by

combining national and global datasets

Abiot Molla*?*, Yin Ren", Shudi Zuo**, Zhu Pengfei!, Wu Zhifeng!, Kindeneh Bekele?,
Panfeng Dou?®
1. Key Laboratory of Urban Environment and Health, Fujian Key Laboratory of Watershed
Ecology, Key Laboratory of Urban Metabolism of Xiamen, Institute of Urban Environment,
Chinese Academy of Sciences, Xiamen 361021,
2. College of Agriculture and Natural Resources, Debre Markos University, Debre Markos
+251269, Ethiopia;
3. School of Civil Engineering, Putian University, Putian, 351100
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Land degradation (LD) is a critical environmental challenge caused by human activities and
climate change. Reversing degraded land requires effective LD monitoring. The UN SDG
indicator 15.3.1, "Proportion of land that is degraded over total land area,” was established to
assess and report LD status at regional and global levels. However, SDG indicator 15.3.1 requires
comprehensive, consistent, easily accessible data and would induce large uncertainty, especially in
mountainous regions. This study assesses LD in Southern China's hilly regions by integrating
national and global land cover (LC) datasets with a customized LC transition matrix to improve
the effectiveness of SDG indicator 15.3.1 for LD assessment. The results of LD by national LC
datasets were compared with the global (default) datasets provided by the Trend. Earth plugin in
QGIS. Both sets of results were then compared with the validated LD findings. Using default LC
datasets, 20.58% of land areas were classified as degraded, compared to 12.74% with national LC
datasets. Land improvement assessed by national data was 7.58% higher than default datasets. The
LD results by national datasets and customized LC transition were closest to the validated LD data,
with 94% overall accuracy. Therefore, incorporating national LC datasets and a customized LC
transition matrix into UN SDG indicator 15.3.1 could enhance the effectiveness of assessing land
degradation in mountainous regions. Moreover, the study also showed how to validate LD results,

which several LD studies neglected.

Keywords: Customized; global datasets; Mountainous regions; National datasets; SDG indicator
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Terrestrial biodiversity monitoring based on environmental

DNA

Yigiu Lu, Yuran Dong, Min Zhang, Lingfeng Mao*

Co-Innovation Center for Sustainable Forestry in Southern China, Laboratory of Biodiversity and
Conservation, College of Ecology and Environment, Nanjing Forestry University; Nanjing 210037,
China.
maolingfeng2008@163.com

The use of environmental DNA (eDNA) for biodiversity monitoring has surged in recent
years, driven by advancements that enable the rapid and cost-effective detection of species from
DNA present in the environment. While eDNA has become a widely used tool for monitoring
aquatic biodiversity, its application in terrestrial ecosystems remains less common due to the
greater complexity and heterogeneity of these environments. However, eDNA approaches offer
several advantages over traditional monitoring methods when applied to terrestrial ecosystems.
These benefits include the ability to target a broader range of species, reduced time and costs,
minimal need for taxonomic expertise, and minimal environmental disturbance. To evaluate the
feasibility of using eDNA for terrestrial biodiversity monitoring, we conducted community
simulation experiments to verify the reliability of the results. We also plotted space/time
accumulation curves to assess the adequacy of our sampling. Based on these experiments, we
successfully identified plant species in the forests of eastern China, examined their spatial and

temporal distribution, and carried out phylogenetic diversity analyses.

Keywords: environmental DNA; biodiversity monitoring; species identifucation; phylogenetic

diversity

Growth in global fuelwood consumption boosts economic

value but negatively impacts biodiversity
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4. Natural Capital Project, University of Minnesota, St. Paul, MN 55108;
5. The Natural Capital Project and Stanford Center on China’s Economy and Institutions, Stanford
University, Stanford, CA 94305

zyouyang@rcees.ac.cn

Fuelwood is a crucial energy source for heating, cooking, and power generation in
developing countries. However, its overuse impedes economic and social progress and negatively
impacts biodiversity. This study evaluates global fuelwood consumption from 2000 to 2021,
focusing on its spatial and temporal trends, economic value, and relationship with economic
development. It also examines the key factors influencing fuelwood consumption and its impact
on biodiversity. The findings reveal that global fuelwood consumption increased by 8.30% during
this period, while per capita consumption declined by 15.81%. Simultaneously, the global market
value of fuelwood nearly doubled, rising from $57,527.6 million in 2000 to $165,165.7 million in
2021. Economic development has driven this overall increase in fuelwood consumption, although
per capita consumption follows an inverted “S” curve, correlating with economic growth stages.
Low- and middle-income countries remain heavily dependent on fuelwood, which presents greater
risks to livelihood security, while high-income countries enjoy more stable and sustainable
conditions. Fuelwood consumption is concentrated in countries with lower biodiversity, where it
has increasingly negative effects on global habitat quality. In low-income countries that rely
heavily on fuelwood, the overexploitation of forest resources poses a direct threat to biodiversity.
These findings suggest that future policies should focus on improving fuelwood resource
management in low-income countries by promoting alternative energy sources and enhancing
energy efficiency. Such strategies could mitigate the ecological impacts and ensure sustainable
development. Additionally, fostering energy diversification and efficiency is essential for the

long-term sustainable use of fuelwood resources worldwide.

Keywrords: Fuelwood; economic value; GDP; biodiversity; sustainable development
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High importance of migratory birds for plant-frugivore

interactions on reservoir islands
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School of Ecological and Environmental Sciences, East China Normal University, 200241
Shanghai, China;

2. Ecology of Tropical Agricultural Systems, Institute of Agricultural Sciences in the Tropics,
University of Hohenheim, 70599 Stuttgart, Germany;.
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70599 Stuttgart, Germany;
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Seed dispersal mediated by frugivorous birds is a crucial ecological process with significant
implications for forest regeneration and biodiversity conservation. Migratory birds, with their
remarkable long-distance dispersal capabilities, can play a key role in seed dispersal. However,
our understanding of the role of migratory birds in plant-frugivore interactions remains limited. In
this study, we recorded 11,635 interactions between fruiting plants and frugivorous birds using
arboreal camera traps on 13 forested islands during the main fruiting period over three years.
These interactions involved 48 bird species, of which 15 were migratory. Interactions between
migratory birds and fruiting plants were widespread, with two-thirds of all plant species
interacting with migratory birds. The species richness of migratory birds involved in
plant-frugivore interactions increased with island area. However, the proportion of migratory
frugivorous birds relative to the total frugivorous bird community was higher on smaller islands.
Furthermore, plant-frugivore interactions involving migrants exhibited distinct temporal dynamics,
with peak interaction periods consistently occurring from October to January across the study
years. These findings highlight the dynamic nature of seed dispersal environments and the crucial
role of migratory frugivores in maintaining plant-frugivore interactions in fragmented habitats.

Future research should focus on how to facilitate the conservation of migratory birds in order to
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maintain their important ecological role in plant-frugivore interactions and seed dispersal in

fragmented landscapes.

Keywords: seed dispersal, frugivore, fruit-eating birds, habitat fragmentation, island

biogeography, migratory birds, plant-bird interaction, temporal dynamics, Thousand Island Lake
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Insect herbivory on woody broadleaf seedlings along a
subtropical elevational gradient supports the resource

concentration hypothesis
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Theories of plant-herbivore interactions hold that seedlings are more vulnerable to herbivory
in warmer and more stable climates at lower elevations. Hypotheses of plant apparency, resource
concentration, and resource availability have been proposed to explain variability in leaf herbivory.
However, seasonal differences in the effects of these hypotheses on leaf herbivory on seedlings
remain unclear. Methods: We evaluated the three herbivory hypotheses by comparing the
percentage and frequency of leaf herbivory in understory broadleaf seedlings in a subtropical
forest in May (spring) and October (autumn) along an elevational gradient (290-1,370 m a.s.l.). In
total, we measured 2890 leaves across 696 seedlings belonging to 95 species and used beta
regressions to test the effects of plant apparency (e.g., leaf area, seedling height), resource
concentration (e.g., plant species diversity), and resource availability (e.g., canopy openness, soil
available N and P) on leaf herbivory. Results: Seedlings exhibited unimodal patterns of leaf
herbivory along elevation, with drivers of leaf herbivory varying by the month. Variation in the
frequency of leaf herbivory was best explained by the resource concentration hypothesis (e.g.,
plant species diversity) in both months, and herbivory was lower on seedlings in sites with higher
plant diversity. Plant apparency hypothesis (e.g., leaf area, seedling height) was weakly supported
only in spring, and the evidence for resource availability hypothesis (e.g., canopy openness, soil
nutrients) was mixed. Conclusions: This study supports the resource concentration hypothesis and
reveals the importance of seasonal difference on understanding leaf herbivory patterns and the

drivers of plant diversity in subtropical forests.

Keywords: biotic interaction, plant apparency hypothesis, plant-insect interaction, resource

availability hypothesis, seasonal difference

The relationship and mechanism of tree species diversity
and stand structural complexity in Tiantong’s 20 ha

dynamic plot
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The relationship between tree species diversity and stand structural complexity plays a
crucial role in maintaining forest ecosystem functioning, but this relationship remains
controversial in natural forest ecosystems. Here, we used the field measurements and aerial lidar
from the Tiantong’s 20-ha forest community to explore the relationship between tree species
diversity and stand structural complexity in natural forests. Considering the difference between
control experiments and natural forests, stand density and canopy height were parameterized to
examine how these variables varied within communities to obscure the direction between tree
species diversity and stand structural complexity. Our study found that tree species diversity was
negatively related to stand structural complexity in the Tiantongshan forest community, and the
variation of stand density and canopy height within communities is a fundamental driver of this
relationship from positive to negative. Furthermore, more species and lower stand structural
complexity can be observed in communities with higher stand density. Taller canopy height often
indicates that more space can be potentially filled by canopy but also decreases tree species
diversity by excluding the shade-intolerance species in the understory. We conclude that the
positive or negative direction of tree species diversity and stand structural complexity may change

with the variation of stand density and canopy height within the forest community.

Keyword: stand structural complexity, tree species diversity, lidar, niche space, canopy height
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R S SR, TR ARAT IS R AR . A o AT S B VRN, AR T k34
P BUIR A VA A LR o ABIF FULERAT LU BRAE ) 5K 2 11 SRR X % S a0 R B vk« 204 R L
% (196 SZLAMENL 79 AN H I IS IEE ). Biomod2 478 2: A A R 0 . N T AMA TR S Rl
RG24 Al BERIAMRIRGIEAR,  DLAT ARSI M P IRIUR B2 o A ANV ZE R S . T
W, A7 GRS 2375 TRAEILSURAZR, BUIAEIESY 39 K, HrpiRE 30 K, £EE 9
R, R LA AMA AT 58I 464030 3 BRI IR 1,200 22 1,400m (¥194 1 R - bRiE 2,
BTGB 181.10km?, H G 3= 18:00 &8 22:00, TV 7EA S Hh I FY 885.82km?, 15
JEAE X 468.46km2, KL TARA X P AL S S BIEE R, AR AL
AT R R . LIS AN TREBOR, 98.11%AHHLAL SR A& E), 2 4
Ji B R BE AR S SO T AL AN A2 Tk o W TN HEALS (K GRS R R AT L B 5K 8 el A 43R A3 T
Rk o
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R ALY KAT PO NS R s IR E

ARER LRSS R X 3 BEAR B Bt A AR ARt b2 B O zh
ESETIN

FRA L Bt FEL TR XFs L FEL, PRER 23
1. AR AR R M 450046
2. EZEMIR MR 22 E A= Jbat 100714,
3. HEMEFEH R SRS S BA R BT b5 100091
4. FREHRMAS R G EF I SRR Tk 7 b

tingwang@henau.edu.cn

B EAEY)RE (AGB) EABRERIEIA T AR RBAER], DMERTFE Caxt L Fr R
YA E R ZO0 s b AR S AT RIE T, T AE AL S i - iy 1 R AR AR T, X LB 3R
XS ORI RE R 85 AR B L b AR W8 B e AL 0 AT A o ASHIE ST RS T84 4 (Quercus
aliena var. acuteserrata) A JLASARXTE EERLRE (10% - 90%), YRR UL £ IU Bepf it
(20 mX20 m) SRERIT b E ARV IR R FLIREN A R SR SCRTEIR S8 (GLMMD
FNEER T FEREAY (SEMD SR a3 #7438 1 2 8] (R AH LG 3R S Houf b b AR AR R 1) 22 HE 5
WA RY], A AR LR MR A % N, s EAEYR ., L35G FhsEs
SR PEE RN 22 FEPE LB 10, TG4 22 A o o A R ] 4 A S R B5ORI R ) 5 4 i RE 3 2
F k. GLMM A1 SEM 73 #r3k B, 85% 7p il i 1 AR 2 REvE A AR ] R Fr 5 70 CRf
(] 4%2 73 S RAECFITE G5 BE ), ST AR IR R A A B MERIER . Yt %
FEAE RN 8] i 4238 7 R oS BRI GURISZIE, TR SRR 5 4 ok FE A IE VR D
TIFFU L AR F5 Pl ) % FEE A A P i e B Z i U X b A= B AR R B v A IR«

ATHIBIETE S T AL 22 R R S R AN 3857 70 AR A 0 ARMRBIR T AR AL 25 R e PS4
T A I AR

R BIAE: L EAEYE, BRI RN MR R, AR
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PRI AL S U AT T A5 B R B L, 3R AR A 25 R e e (1 T L
R o AR IR BRIRANRRIL ) 3 AR IR E . ASCRA SR &5k, W AR L4
BRI AMBSRIRIIE FE A SO B A« S B BR DU R R rOB 3 EAT 17 IR LA BRAT TR AR AR 1
SRR N R OSCR I B, HE S R BRI, KA P W E AL
S TERT ST IR I B, FERMEIRBICHE T, #0512 AT 10 f& SCE LR
Al A SERPIRNUR RIS R A5 T o X T AR LR, E R R A AN LA HL . ik
IR FUH Ja TRRIRIE T, VR 2 A I AR M o AR SR ABRIR AR F TEAE HAR T 12
=AM ASRGRAY. ESRGEEMIREET MEIS Tt N TSR, &
AT (@) Al AN T A5 3B e AN R Gt o DA R ) 5 ¢ — IO BORAR FR AN G ()b
FRRT W BHUKIEIA RS BIRTTT; IS, DL Rk A AR fox
AR SRR K0, (o) BT R AR IR I H , (R HERRAS 5 T3, S ik o0 ARpk 48
BRAIIAIR

REEW: AR BRIL, BRI STk R
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RAD-seq data for Engelhardia roxburghiana provide
insights into the palaeogeography of Hainan Island and its

relationship to mainland China

HUANG Pei-Han'2%, WANG Tian-Rui?3, LI Min®8, LU Zi-Jia*®, SU Ren-Ping5, FANG Ou-
Yan!®, LI Lang?, ZHOU Shi-Shun*, TAN Yun-Hong*, MENG Hong-Hu 4*, SONG Yi-Gang %~
and LI Jie &

1. Plant Phylogenetics and Conservation Group, Center for Integrative Conservation & Yunnan
Key Laboratory for Conservation of Tropical Rainforests and Asian Elephants, Xishuangbanna

Tropical Botanical Garden, Chinese Academy of Sciences, Mengla 666303, China;
2. Eastern China Conservation Centre for Wild Endangered Plant Resources, Shanghai Chenshan
Botanical Garden, Shanghai 201602, China;
3. Wuhan Botanical Garden, Chinese Academy of Sciences, Wuhan 430074, China;
4. Southeast Asia Biodiversity Research Institute, Chinese Academy of Sciences, Nay Pyi Taw
05282, Myanmar;
5. College of Life Sciences, Shanghai Normal University, 100 Guilin Rd., Shanghai 200234,
China;
6. University of Chinese Academy of Sciences, Beijing 100049, China
menghonghu@xtbg.ac.cn; ygsong@cemps.ac.cn; jieli@xtbg.ac.cn

Hainan Island in southern China is situated within the Indo-Burma biodiversity hotspot, and
has attracted the attention of evolutionary biologists, geologists, and biogeographers. However, the
palaeogeography of Hainan Island and its relationship with mainland China remains contested. In
this paper, we report RAD-seq data for Engelhardia roxburghiana populations from Hainan Island
and adjacent mainland areas to identify genetic diversity, structure, divergence time, and
demographic dynamics over geologic time. Findings were assessed using climate model data to
constrain suitable distribution areas. Results indicate that E. roxburghiana dispersed from the
Chinese mainland to Hainan Island via a hypothetical land bridge during the late Eocene so that
the drift of Hainan Island was impossible. We cast doubt on the hypothesis that Hainan Island was
connected to Vietnam and Guangxi at this time. We emphasize that higher genetic diversity in the
Yunnan-Guizhou Plateau and Chiang-nan regions is the result of mixed populations or the
existence of refugia, and lower genetic diversity in the Indochina Peninsula is due to a historical

bottleneck. From the late Eocene to Oligocene, the arid belt that dominated East Asia retreated,
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facilitating the expansion of E. roxburghiana from the Indochina Peninsula to southern China. The
main diversification of E. roxburghiana occurred in the Miocene following the strengthening
precipitation within the East Asian Summer Monsoon. Climatic oscillations during the Quaternary
led to the contraction of E. roxburghiana in the Indochina Peninsula, with expansion after Last
Glacial Period (LGP; 119 to 11.7 ka). Southern China has served as a refugium and continues to
do so in the future. In summary, our study elucidates the evolutionary trajectory of E.
roxburghiana through large-scale sampling, providing insights into the palaeogeography of

Hainan Island and its biogeographic relationships with adjacent mainlands.

Keywrords: Hainan Island, geology history, evolutionary trajectory, RAD-seq, Engelhardia

roxburghiana

TR R B K F B R RY X 58 LA R 2 A

F AR, AR, TEW, ERAT, FHEG, BRE, PRERIT
TR IMYE R2E ARkt AN 453007
TR KAT AR A S RGBT AMRL AW 70k 32 453007

xhchen-xx@sohu.com

TATRE R Ll B 2K G E AR DR XA TR L AL RE AR, kb rh (B B AL b5 S 2 . BT
S B A S A, AT S T ALAMEN LA AVE T 2021~2023 A HEAT & B BT R
o SRR (D Zidxk3 %8 12 H 23 FH49 F, HA K7 H 13 R} 35, #%K5
H 10 B} 14 M, B X — R E mi R B 30, alie B B RE. 2R AIRES: ExK
TR 10 M. (2) SIEMIXS 2 BEAREUE AT 3 AL B R AE . AIXG L LB EERA 2
FEFEEURRT 3 Mr2/ R, AR, BFiE. (3D LARMEBEERE. 26 i, BFEHd; &
KUFBIUZE T . (4) BRI HER: SR AEK AR Ry, AT IR A X
T, BRAREE. B, JEE. SEMMMIRE SRy, NER. EONARE B OUER, 2R 3
MES . (5) BRBHHAME L PIER, BREEEM. HFwEE 7RI IX S BKE
EZFERIN T AE R, NS E SRR R B L TR 22K

SR BB TR FR G R DAMERL: 5
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T R B MR Y) KA L 2 AR ST

MNEHR, W, B, RER”
TR A K 2E ARl AR FBM 450046
yzlsci@163.com

MBS R GURILE HENERDIRE, B FE A S SR 2 FF L K 20 A7 14 A B
B, MR AN LR A TR BRI ANSE 2 . AW UL T R A BB 18 K
Kl AR, S PR TUIR R A8 BT LA A 2 AP DL S A [ A S S R A LA
FIWLE . Z530EoR: (L) W siRtE It 182 f, g T 46 Bt 136 J&, WX R
R AR R AR R A Dy E o AR X SR Y K o A A B 2 7. (2) B A
FEYIREE R KA o ZAEEZEREOR, HEIUHTIEO THE T (Ascomycota). (3) 5
TR 7 S T ) S X 28 R A ME 22 5 UK o Bl S SV I LT I s e e Ve de i, 7 35 S
BT 2P I I 28 A E MR 22 o (4D - SREBR AN X AN [ R AR Vi 10 S0 T R Vi 40 A ST 22 S K o
PH. &/KH UL LA LR R . FATRWT FCER T 1 R S i A ) 2 4 A
TR 0L AL A FIAE AR 1) L3R RO 2 AR R K 22 5%, il e A A SRR A 25 O B it 1 28
Bk

B IR YR YRR AR R

AL RH AT R E R AR LRGN B 2 AR A iR R R LR
My BXF+

Wk 123, B 128, phZifh 128, RAERE 2%, BEEZ 23, [hDY 2%, Tk 28, [mifthA: 23,
JEFER 237, FRIRTR 237
L) PEImYERSE A dn Rl sa B BEAR 5410065
2. VR B X b E R B PUAE B PR TR R B B IR R A A R SR
H:k 541006
3. FERIMEHR A RS U E AMRF AR Tl 547 532499
tangnianwu@163.com; xiankunli@163.com

DIERFTAL T o Jr s 2 42 R AR SRR BT 22 A PR O AR AR SR IR 7 423 X 330
VNI S AL AR T IR BES 5K . DLFR R AE AT G s 21 R T AK 15 A BT
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HHZNAS IR URE L CLL R RAR SR AR ofl, 2P (16S rRNA JEED Enl 207+
R BARRTTIEERT H R RV s 2R A R S B A8 52 il DR 3364 T 7 i BE 9K
B R E IR SR OTU (RME72385I0) 58414, BT 3517, 104 4. 242
H. 373 k. 677 J& 5 1,501 Ffr, FZMRHAMETINRTLET] LR BRI 15 &
M 55 P A B AR SR B T T EON BT, TR SN AT ] AEBKCF B, L3R
& OTU #5555 OTU B RPN R T s, 3ok T L TR, A K-F BRE (LT
FEA (HHD B OTU st 2 /b T HABREMN, (EHAFR OTU HEH KL . TIRMEZHE
Ve FGBAE b 5 T A B R 2 RN, (HLL TR R T b 5 AR B, AN HH B8 3%
T HADREA . PCoA KW, THIRAMEREEAMIEAN R ES LA AE B 2R, LEfSe
RO, S TR SR G R 2, IR 2ZE iR R MR A (Spearman correlation
5 Mantel test) &% RDA £, ¥4k (ELE) &5 [Fl A58 L340 o oy A5 1 R 7, &
AP (SOC). BlfERE (AN) FOHAE (AP) FEMAIKZ . Tax4Fun THRETRIN B R: +3E
AN BETE D BEAEANF) A B8 B BN TRV R 2 5, b L T A ik« AR LB 1 5754
ToF PR SR R VA LSS 2 REPE ARG S5y, WA T TSRO R R A A 1) 22 T

R WHREETIIERAR, HIRANE BER BRI RS MRk BMLR T

AT LSRR IR SRR AL & A
B RESEIHHEER

PREZAE 128, WpFEE 128, RARBLL?, EHOMEL2S, By 12, MgeE=t?, A L2, K
5L L2 jafEAR 12, R V2T, ZAROLE 12T
LR BRI E R R A S TR R IR B S KR AR A S S
5% Ak 541006,
2. FrKIVE TR RS RGP AN WA ST 5277 532499;
3. THEIME R A kbE e Ak 541006

wangbinzjcc@qg.com; xiankunli@163.com

N A b A o R 2 1k AR S A AR SR PERR K AL B (NSC) 5 & 142 1]
Z 5t LA SRR, AW 7T AR = 1 AR AN R AR B8 261 31 AMRH W R ORI 7T
KR, S HrE A NSCL RIVATERE. ek & B ARE LR AL, JRRT T IXER RS
WAL IR . ARV SR R S R MEIRZ B R R I N AE R &R BETEREL: (1) £
EEd. A TR AN, RSB T NSC R AH 43 1) & BRI B A ) 2 S
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HEAR R ILTH > rh > FE A . (2) NSC 7 (A48 7t 2 2 MRS B T g iz . 11
Wk, WHERE . BEE AR IR S R AR e NSC & B REE IR R A& N
WA AR SRS NSC SREEZ MK, (3) NSC A, wETERE 5
e BT, HEESZMASKTIEMR, H5AENESEIHER: HE 51
P IR E L R YRR R UL RS T R B IR AR G, TS 3R AN S ML S R A o
DAL 25 SRR WY i e Rp 2 R AR P AR S A e NSC R A 742 B35 1A () A8 5, IR
Z ARSI TR, IOk T AR AB A T OU SRR BAT A R AR S PE B R L S A
R ARG R o

K@ ARGTEBOKEY; SRR, ESWEIRER, TR AR

AN KRBT ML IR 7 SRR AR K e i A R R
FFAIE

TrefErg L3, X L 2T, FRERIE L, ARERME L2
1. o R B PR A i AR e P SR AE S P RS0 S RS 666303
2. LTI AR A TS R G B AR IR 7l = e dhis 666303
3. EFRFARERY dbnt 100049
dy@xtbg.org.cn

YR MRS T R v ) Dy R 2L 3 ORIV 8 SR M AR A R A IR T S P ARMAE S R G
15 PR W AT B RO ) B . A ST A S AN A D R IR AE A K - A I TR AT R R
(growth-survival trade-off) [1J[FIIF, oW 28Y- BRI ALAT OC & (stature—recruitment trade-off)
FE YRR R SRR T AR A B EIATS AN B - 9 1 A N D 0 S - S L v v b X 11
P FAGHT P H 2 R P PR A AT AR MARE AR R 1 T RE 22 A R AR N - R LA 8 &
(136 P SN, ARHIF 9T LUK EEAG 2 1L AR 40 SR RTE D) Koe HL RS I 25 0 — 1k
BBt (difference Normalized Burn Ratio, ANBR) 52 & 1A 1 K BidE st A 727 & B T
SERELH. (1) B ZtHEM (Multivariate Regression Trees, MRT) I 5T X KE J7 %114 K
RFHE (D ERE (D FdEEE (ID 3 MRKEREERFEH; (2) FKBRHAFMIFIF
RGN N, &SRB £ FEA/E 10 cm < DBH < 20 cm I K (3) FFEE
Z 4 RFE (Nonmetric Multidimensional Scaling, NMDS) 45 5%, BEEGRMIEM, TH
IS REANBETR A R HTE T —2, HERBANR B T REBHL (4) Mantel kx

107



A5 RAEH], WM FIFE DBH > 10 cm I 5 dNBR F27E 235 1IE KTk (5) ARFEHEE I
PR (Community Weighted Mean, CWM) 553,  SRRZHTIRITIA R /K T 0 b e R
BRI AR BRI BEAR SR 9 NI N, T e K i PR 5 5 A . AT 45 R
BB T AR FAR L R R R BETEARALNE R D Re IR 5 2 4t SR R AE AN FIAR K ZURE R I 2
St 7R T UL T BT AR I o - AORK TR JE R S R ) 22 R AR AR S S e A
He S 2 b SV AT W R MR R DR 5 W SR R R R R B B R 25

R : MIGREE; EVZREE; WdM: 290 BEEMBCT(E

ARESR T P ESEED SRR 2R

il L2, fREriR b2, EOKE L2, mrdrE 3, B4kan 2T, WEE 2, Bk L2 T 5 L2, i E L2
1. P EMALREERT TR AR A S S BARRIPTE T A2 AR ORI B SR AN 5
JRE RS E Jbat 100091;

2. FEMOMRS BT MBI G B R 210037;

3. MRS PR SREKAARE )N 510006
northalluvion@caf.ac.cn

AN Lt R FH 77 2B A 0 25 ) 43 A, AT SR R K 23 1) o A, RS 3
W 22 R 10 25 1) S AT JR R A S 2 AR A o G TSN R ARG SRR AR 22 R 1 23 ]
Gy ARG JR R A TERE AR A M B Rl o A T DA AR R TN R BT P E R T
AR 23 (B MU P /3 A KcdE . 35 Biomod2 4 RMIFH /M A B AN R et 2 b LA R 3L T
Vb B R R 5% IR XA J7 v, 0 1 RTAIOR SR (2050 4F SSP1-2.6.
SSP5-8.5 W UM Al LRI FAEEE) v ERFA T AR b 22 B P R b X 2% [ 4 A1 1 A8
o GERFH, URTFIARARFEE ST, Hoi X #8320 LXK, (B AR AR F
FHAS AL B S 52 T o [ R A e AHE A ol 22 R PR A s DX ) 28 ) 20 A o 24T, LA 5 it
HiX 15 A, EEop MmN, RE M. U, B, Szl ZFEl. Tigd, oG
e BERRIBAAIL T X, fEAR K SSP1-2.6 154 N, #UmiibX it 18 4y, FE At
Tz, g K, Bl SRMARELX . Rie, KRB, s Aesalrilibk: &
k SSP5-8.5 145 T, #sti X ILit 25 A, EEAMM T8zl S L. R, ik, &
Wy By BRI LN, PEBUR BRI X o B GRS B e, s b X A 4L

AU « Rl LU Rt T Ll ik — i ) 8 ot DT AR i o A S DX (b = o A% R th R 2B T
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W AAL, HRTIR R X B TR L, BRI R AORYIR R X
TEED TR, R0 BT R e] L, SBT3 R
R TR AR 2 R TR R DX PR 23 1) 2 A A% JR AR AL T2 0 P O R AALT 55 R 11X
R Z LR IR BB 1K 0

R RPEEY: BRI A AU R AR WA A AR

He b X SR RRE B S AR AT 5T

JATEGR, =, ZEA
TR RSB SIREE 2 e JT 4 475004
liangguofu@henu.edu.cn

TRY KA P Z R AR A ) 2 REPE R (1 B B0 50 N 25 o AR R i A8 1 S
#1t3Y (Panthera pardus japonensis) ¥R A AG o4 K2, AW B ARG AR RAFE S
15 5 T b3y iE BN S 2 () A2 4k . 8 A BioMod2 #! (RF. XGBOOST. CTA.
FDA. GAM. GBM. GLM. MAXENT 8 F i —Hif DL R SR, S5&Hedb3h Il mifn
MRS o A (IR BT 2, BERL T 2050 4 4 ANRORAEA LR AR (B T
(SSP126. SSP245. SSP370. SSP585) FHEJL3yi& B S A&tk ZREKY], &
BR TSS F1 AUC #4143 731 4 0.864. 0.978, 55— BAUM LU AU BEAA 42 fmr, e fEdt
FI53 AT 3 AN IR IR B RPN AR 5 BROK RN VB o M A ALY 3 B
B EE A ATERT X AR # AP #5, 75 SSP126 155 K, HeIb3y i B B T B K T
METTR . AR 4 NEE RS, BEEI R HER, MRS a S IR, mEE
BV S5 R S AT T R K 2 92D o A 9 B K TR £ PR B 4 DR 3 R T Rt

RS,

S eI EERETIIE: BioMod2 BU: AL R (R
TR ST B SRR 7 R e e A A IR B S B 5

wkbE, SKIFE"
AT TR RS FiJH 3100000
avivachang@126.com
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ARG IS S RS R 2 T ES 5 B AR ISR —, BIEE A
FIN A B HoR SRR B IR NROR, 9 B AR IRS ORI R stk N & el 1
SRR AE B IR DR 1L S8R 55 AR PR PR Hh AR A0 FE AR EL A [, DLSEELENS B AR fR9
MBI IR S PR T 3, S B AR DR M A 180 5 8 TR 75 S A o R DG B I R o T R 5 T R AR
R, WEFE E AR ORI 3t S B I (R e A SOt He A A Al IR — 1 R —AT N = LI R2
Wi o WFFCRI: ()& SR IR AR & GALTE Ik e REMTE. X
T3 PN R B N K S PR P il A5 R AR 7 A DA R Oxt A5 B i o ok R PR s e e K —
BV AR B IR R HE RSB ()il A X ot B ik & A CuA R B A IE g sg i, et
S0 IR L TR S MAURA B K o i 0F FEAE B PR R R B T S80I 1 AR il 2 A ik T A Uk
SMEIARBBIERRXR, F5 7iRiE GBS M GRS 5.

SR RS BRI MG AR JHE IR

BUR 90X F 42 Bk X S R b7 B R AR AR RS S ikl
KB RLEI T

AT B, SEfgE, FAREAET
B RS BT 100091
wangzj8l4@bijfu.edu.cn

BUR 0 B 5 A A4 E XA D i R A AL T R B A 2 AR e WA DR [ 5 2 e S X 14
HEHRHR Y, FE XA L e PrE 2R EE R, Wil Xkl FE. ST
R 5 S PRI XR > AN S BEEE ). WFTE3E T GIS A Al A, M et b3
TSR MR . R NSRS AL RS U TR AR iR R, TR
WP TR ZR A A AR S BURE AN o ARGV G 2R, 7E XG4 DXOh BRI PSR IR B X OO
TR 3 DX A F o TEULTER BRIV T ZE DA I SEANH FE SR, el sl S48 1 B P AH LR
B BISIRAS RGOT ARG, iR SIRITT R ZBRR R IR NFUR
A4 RE DX AR At A DX I3 2 0 2 BEAE DR 5 AT R SRR U i AR LSS %, BLAR LR
(£} REES FNEASEIS SIS NP8 W NEIRE PN 3 =X

R WFEAREX; FERAE SR A SBURIEF i

110



FRAR YL T 5 B A HEA D) RERR ST

PeIE L2, MR 2, ERRE?, EREE?, BAHE 2 =2, et
1 J7PERY: BRIEME S AR AR T 530004;
2. VR BE X R R B VRO T TR R B SR AR A E Sk
¥ HbK 541006
pukouchy@163.com

[ H K ) RYUZAEHIX R FBUB R R S5 TF 010 58 B 20 5 K K UL R E K
B I . R ST R SE IR, (RE TR AE M SR (H O SO A R R
LN EZ R [P ] A mIEE N FHEAN S T 500 4 MRERT L 2 e, R
i FAPROTAX ##5 = A1 PICRUSE2 B {4 Fitil o B D g L& R T RSt E 3 L1, J&
Fh 4> 5 A Crenarchaeota. Nitrosophaeraceae F} [ A& &1 J& F1 & &1y, A0 XT3 B 43 51 N
78.4~99.4%. 60.3~77.9%7#1 35.7~61.6%. KT I E A w . ARIThRE M4 iz 5)
IR T TS R4S 2 3K T RYTA, (HFRIMEFAR S T R U B A6 R 78 95 L DU AR
Dy REInt% H RIS F AR . RNA AEONME I SE 2 & & T RItAh. Beah, RYTEHERIEAEAE
KAGRIUMTRAF . (8] RITA I E 2 R S X AL, R
HUE LIRS IR BN TR 1 B R IR A DR T RS o AR TR R T RSN T R A
Vo X 9 B 2RI AR, Rk Ve b X a5 B YRR FH R AT ISR S

K, T BRI RS,
BV MR AT X AR R i i AR AE

FraL BEHEL, AR FRERL KRS, iRl
1. REIE K HhEE2EEE R 300387;
2. BT R MRS TR KA 300350;
3 EMRE: BHLRN A RGE K E SR = BRI FE G =2 730000
421973@163.com

A IRAE B R AAAEAS S ER 3 b R I R IOk, H ER BRI R AV o
A AN IO SEARFAE AT A R 78 o ASHIF FUIE I L 3 R AL S 1 SR R I M A B 0
KRR R, I 1% 3%F1 5% (wiw) #FE BT A4 % (Juglans regia biochar,
JBC). HAEK A5 (Spartina alterniflora biochar, SBC) A1 17 4 2 #) %% (Flaveria bidentis
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biochar, FBC), #RFUANFEIZRALAII LI AL ox Eh i+ 33 118 L RCR KB VR 1)
BRI BTSSR MNP RA B e 1 38 pH MR & &, BRI T 3
B, EX BB IR S RIS AR MOINAEYIR R T BRI 22 R
AR, KR pH. S EENIRKCFRIEN . ZHCEYIR S RC T BRI 2
FEVE, (ERE THRE 2 R PR AR E 1k DR AN [ S BRRNIA B8 (R A= ) 3 T A4 S35 22 5 o TR TS
RICH SR AR E VE R IR T IR B4, Sk Z RS VIS, T BRI AR
FAAETRAE IR, BT RS AR R T O SR AR

RKegin]: VR, ERBRITHL, HREEAIERT: HYIREE

SURZRACT KM 2 AR BRI — e IR R
W

AR, HNFT
o ERL2E B AT 5T JERT 100093
xIshen@ibcas.ac.cn

SGEAR AR 2 RVl SR A BRTETNG 1 R PR E 1) L, [ e 2 19 3 ORI
o A LIRS I DAMER T A SRR R A 2 REEIR, R SO AR R . A&
WRRGER T CEMZ AL Z277 5321 190 4358 7S R FAR A, TEE T 4Rt v A
TP S SR ARSI B A B bR 10 (52 S B m i S 240 Mg Bir 15 (4
BREMWE MG PTG S AR =08 L WMEEEER 2) ST
ATENEE T 45 R 3) A IEIARFRIEAT T V5. MG LR At 7 687 & 48bs, Hr, 5
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Biotic factors drive woody plant species diversity across a
relative density gradient of Quercus aliena var. acuteserrata
Maxim. in the warm-temperate natural oak forest, Central

China
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Woody plants are crucial components of forest ecosystems and play critical roles in
regulating community succession and ecosystem function. Studying woody plant diversity and its
inflfluencing factors is thus important for understanding and protecting forest ecosystems.
Quercus aliena var. acutiserrata is an important deciduous broadleaf species in the
warm-temperate forest of central China. Multiple regression and structural equation modelling
were used to discuss the effect of biotic and soil factors on tree species diversity across seven
relative density gradients of Q. aliena var. acutiserrata trees in this zone. Our results showed that
the following: (1) Species diversity showed signifificant decreasing trends with increasing relative
density of Q. aliena var. acutiserrata. (2) As the relative density of the oak tree increased, some
biotic factors (canopy density, and mean DBH) and soil factors (Soil SOC, AP, and AK) all
showed signifificantly increasing trends, whereas the DBH variation (CVD) and soil pH displayed
decreasing trends. (3) Biotic factor (e.g., mean DBH, CVD, and competition interaction) had
strong direct effect on species diversity, and soil factors exerted indirect roles on tree diversity via
biotic factors. Our results provide insight into biodiversity protection and scientifific management

in this warm—temperate natural oak forest.

Keywords: species diversity; Quercus aliena var. acuteserrata; the Funiu Mountains; structural

equation
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How functional traits modulate the mechanisms underlying

tree seedling survival before and during drought
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Functional traits play a key role in plant performance. However, most attempts to disentangle
trait-based mechanisms underlying plant performance have focused on the relationship between
demographic rates and functional traits, without integrating the abiotic and biotic environment
contexts, and external drivers such as drought events. Here, we explored how trait-based
mechanisms influence tree seedlings survival in a seasonal tropical rainforest. We used census
data from 6,432 tree seedlings of 165 species measured across three 1-year intervals before and
during drought, together with their functional traits using a Bayesian hierarchical framework.

We found that the trait-mediated competitive hierarchy plays a critical role in tree seedling

survival across the census intervals. However, during drought, we found a shift in the competitive
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hierarchy towards species that allocate more biomass to roots. Furthermore, we found multiple
species-specific traits modulate interspecific variation in environmental filtering and conspecific
negative density dependence. Before drought, species with higher allocation to roots were less
susceptible to conspecific adult neighbor densities. However, this effect dissipated during drought,
and species with conservative traits tend to be more tolerant of resource-poor conditions. In all,
our results highlight that different mechanisms underlying plant performance can be coordinated

by multidimensional economic and biomass-allocation traits.

Keywords: Competitive hierarchy, environmental filtering, functional traits, conspecific negative

density dependence, niche differentiation

Impacts of different levels of urban expansion on habitats at

the regional scale and their critical distance thresholds

Chen Shuaipeng and Liu Wenping”
Huazhong Agricultural University, Wuhan, 430070

liuwenping@mail.hzau.edu.cn

With the rapid development of urbanization, natural habitats in many parts of the world have
been seriously damaged by urban expansion, but natural habitats can effectively protect
biodiversity. However, urban expansion is a complex process, and the impacts of different levels
of urban expansion on habitats at regional scales and their distance thresholds are still unclear. We
conducted a study in Hubei Province, China to evaluate the impacts of the expansion of
prefecture-level cities and county towns on the quantity, area, and quality of natural habitats and
the critical threshold distances affecting habitats. The results show that, at a regional scale, habitat
degradation was driven primarily by the expansion of large numbers of county towns, but the
expansion of prefecture-level cities affected habitat degradation over greater distances.
Specifically, the impact of county town expansion on habitat first increased and then decreased
with greater distance from built-up areas, the threshold distances for habitat quantity and quality
being approximately 8 km and 80 km, respectively. The impact of expanding prefecture-level
cities on habitat showed a similar nonlinear change with greater distance, but the distance

thresholds for habitat quantity and quality rose to approximately 40 km and 130 km, respectively.
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These findings not only reverse the conventional view that the expansion of large cities dominates
habitat degradation, but also draws more attention to the influence of the expansion of numerous
small county and towns on habitat, when measured at the regional scale. Understanding the
distance threshold of particular spatial impacts can be help to inform spatial decision-making with

regards to habitat conservation.

Keywords: biodiversity conservation, urban expansion, habitat degradation, distance threshold,

large city, county town

Expanding protected areas for biodiversity and ecosystem
services considering climate change: a case of the Yangtze

River Economic Belt in China

Xie Jingian, Li Shicheng”
School of Public Administration, China University of Geosciences, Wuhan 430070, China
lisc@cug.edu.cn

Rapid climate and land use changes have resulted in irreversible loss and degradation of
biodiversity and ecosystem services. In response, protected areas have been established to mitigate
the further decline of endangered species and restore ecosystem services. However, a limitation of
the static establishment of protected areas is their inability to adapt to dynamic changes in
protected area boundaries caused by climate change and land use alterations. In response to the
conservation targets of the Post-2020 Global Biodiversity Framework (GBF), we simulated
suitable habitats for endangered species under three climate scenarios and spatialized typical
ecosystem services under future land-use changes of the Yangtze River Economic Belt (YEB) at
1km resolution. Then, we identified conservation priority areas based on the "30 x 30" and "50 x
50" targets across three Shared Socioeconomic Pathway-Representative Concentration Pathway
(SSP-RCP) scenarios. We found that the SSP1-RCP2.6 sustainability scenario is the most suitable
for the endangered species’ habitat. And we mapped the priority protected areas to address climate
change, to facilitate the regional-scale implementation of the GBF. The priority protected areas are

mainly concentrated in the Hengduan Mountains, Sipsongpanna, Wuling Mountains, Mount
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Huang, and Mount Wuyi, which are consistent with ecosystem services high-value areas.
Furthermore, we have also found conservation gaps that should be considered in expanding
protected areas mainly distributed in the Ailao Mountain, Tengchong area of Yunnan, the
northwestern plateau area of Sichuan, Jiuling Mountain, and the Yu Mountain Range of Jiangxi.
Concurrently, we have also stated the significance of applying the "Common but Differentiated

Responsibilities” principle at the regional aspect with prioritized efforts.

Keywords: The Post-2020 Global Biodiversity Framework; priority areas; systematic

conservation planning; biodiversity conservation; ecosystem services
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Biodiversity Hotspots (Hotspots) are regions exceptionally rich in endemic and undiscovered
species that face high risks of habitat losses. Agricultural threats within Hotspots and the
effectiveness of biodiversity conservation measures are at the frontiers of biodiversity
conservation but have not yet been documented. Here we found that agricultural pressures reduce
within-sample species richness by an average of 25.8%, total abundance by 12.4% and rarefied
species richness by 8.7% relative to primary vegetation within Hotspots according to site-level
data. Croplands expanded significantly (12%) within Hotspots from 2000 to 2019, higher than the
worldwide average (9%), suggesting growing agricultural threats within Hotspots. Notably,
cropland expansions within Hotspots coincided with ecoregions with exceptionally high endemic
vertebrate richness, especially the Atlantic Forest and Indo-Burma. Furthermore, relatively low
coverage of protected areas within current Hotspots suggests that urgent conservation efforts are

needed to avoid widespread species extinctions, including before those species are discovered.
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Mammals depend on their gut microbiomes to digest plant materials, which are low in
nutrition but high in lignocellulose. The Chinese bamboo rat (Rhizomys sinensis) with cecum
fermentation and the giant panda (Ailuropoda melanoleuca) and Chinese red panda (Ailurus styani)
with simple digestive tracts, which feed almost exclusively on bamboo, serve as ideal models to
study the effect of highly specialized diet on the gut microbiome. By combining 16S rRNA and
metagenome data with enzyme activity assays related to lignocellulose degradation, we found that
the gut microbiomes of giant and red pandas had convergent structure and similar function, but did
not converge with those of Chinese bamboo rats. The latter exhibited higher diversity, with

significantly enriched functional pathways, such as starch and sucrose metabolism and flavonoid
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biosynthesis, and genes encoding lignocellulose degradation enzymes. Multiple regression on
matrices and phylogenetic generalized least squares models showed that different phylogenies and
gut morphologies drove the divergences in gut microbiome structure and function. Interestingly,
compared to their respective closely related species, the gut microbiota of all bamboo-eating
species displayed lower gut microbiota diversity, lower abundance of carbohydrate metabolism
pathways and glycoside hydrolase families, and lower lignocellulose-degrading abilities of key
enzymes such as cellulase, xylanase, B-glucosidase, and p-mannanase. Our results propose a
hypothesis that narrow dietary niche breadth caused by highly specialized diet causes the decrease

of diversity and function of gut microbial community.

Keywords: Bamboo dietary specialists, Convergent evolution, Gut microbiome, Gut morphology,

Lignocellulose degradation, Microbial ecology
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B AR RS 5 B ORY R S SRS RS SR S R R LU (FLUS),
F 2035 4FAS FIE SR A LA AR G, 45 R G R NE SRR R R B A S
W%, Jt5 2020 FHATXLL, AT HARMRRIE. 259580 2035 4, HARKETE . i
RIERLESRPER=MERT, AMEREIN (2.35%, 2.35%, 2.39%), i/
ARG (1.22%, 1.13%, 0.10%), FHuEAIED (-3.94%, -3.94%, -2.18%); 5 2020
FERAEL, FRRS X AT AR D (-13.66%, -13.78%, -12.62%), {HICHERERT X 3 A1 HHE Rk
B, R TN . RRIBRATEBONTEESE R, A E SCRERTIX, G 24
I  ARHE TR AL R B S R TAER SRR I, K BRI 5% .

R RAL3y; LM%, FIUS B, AR, MR R S

B¢ RIBRMNBHAMAREREE SRR W

KSCHT, Bz, RERT

126



TR A K 2E ARl AR FBM 450046
yzlsci@163.com

LR, AT BT TR R IT, T2 A5 0 e A T30 R 0 5 3 46
G TR P AR R U REAURE QAT LA, SRHEWTf E VE A BE AL R A X E A . SRl A
— B AT BRI AR VAI T AMF BEE RGIR B L LR T RARBE
Y MRS DR Bl B (RIEFHEF RN . B RGKE L
FEVEDT FE T AR AN A ZE S AMF RV A LA O BEAR, WA RIS, Hal, 2
T AMF 240Kk B R R AR R RS B RAES RGP AR T 1R R . R0,
AR FTS3 A3 TT 2 2R 0T AMF BV A4 AL (4 52 0

K@ HeE, SR, AR IS

AR R AR TARMR T AR R P R AR AR AL

FEBME 12, ZE7R0F Y, ABMRR 27, B/, FARES,
FGHAR L, XINGE L, 7 i
1. MRS AR I 570228;
2. thEFE AR BT g, 5711013,
3. MR AR E X Al B9EHIE 4R HY) 572800
donglinggi@163.com

N T i R AT PR 5 el R AR N AR AL B AR BB 2 R, SR 2 T A IS
5, REAFRKEER (0. 3. 79) KRR MEEREE MR 450 BRI D)
FREL W0 2 FETE SR AR . SRR (L) BB RREIRMIE N, #RA THAE 3
FM T RGBT E SRS WTTRARZR. EARZR. FARRWAIIERRD R,
TR BEARAEDRBAENID 7 FIEFE KA . (2) BEAKIZAEIR AN, BRIRARAR R YR
PR R TR0, BERAMARE, AR A R YR 20 1 2 e I e > i
TeREYIF Z RGN FEARPIKEERT, BRKKTIRARZ AR EARRRHEY)
AR K. (3) £ 3 DMAFRIKEFR T, BB T IARZMREAZ R LB,
AR RHEE MO R BARE, BARE M T AERORDL R 4F, YFh 2 FEk
B, Mo aita T RO, BRESTRRE .

127



R BARIE; WG BERARIE YR 2L, BRI TR

ABRYFHEREFT MR —UF ER M “FR” A

EiliFE
b E RO BRI R 5 BT dE R 100193
18104701913@163.com

NZ AN RYIFH Invasive alien species (1AS) EL7E % M B B, R Z AT
FEVEA 1AS B RAS . BOL IVEAS 2 AE InvaCost $idfe 28 (1) & FE e FE v BEAT 1V, 23R 1
e CR R IEM AR 25 A 1) fe 2 i OB 22 . )R InvaCost £EAR KAESE AR HE 17X
AV, (BAAE SRR TE. BT A, InvaCost M5 N AZAH ¥ bk 1]
(lhn “4HhK4Fh Cinvasive species)” Fil “ Nf&520H (invasive impact)”) 482 15t il
BRI, T REIALSUE (i “FEdT, CBEIRE T R “HRE T FRARRNMEE T
ARiE. eAh, AETOE AR E P 2. BT XL, ENAEERZ IAS ™
MEXZ—, HEIEASRD RGHIIT IAS ERNETT K. EXT RS, AR T
11 FhAErh E B A T AT A R W H BRI RN R, DR I e WX 52
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Clonal integration facilitates the expansion of Hydrocotyle

vulgaris from a limited space to a larger area

BXUK K
HEHE 22 HEHE 056006
2104394646@qg.com

Clonal integration is an important ecological advantage of clonal plants. To ask whether
clonal integration can help invasive plants escape space limitations, we tested the hypothesis that
it can promote the growth of apical ramets when their connected basal ramets grow in limited
space. We conducted a greenhouse experiment on the common perennial herb Hydrocotyle
vulgaris. Clonal fragments consisting of pairs of connected ramets grew with basal ramets in three
different sizes of pots (small, medium, and large) and apical ramets in large pots, and the
connection between ramets was either severed or left intact. Pot size significantly affected the
growth of basal ramets such that the biomass, number of leaves and flowers, and stolon length
were in general greater in medium pots than in large and small pots when stolons were intact and
were greater in medium and large pots than in small pots when stolons were severed. Furthermore,
pot size interacted with severance to affect the performance of H. vulgaris. When the basal ramets
grew in small pots, the intact stolon resulted in a significant promotion of apical ramet growth, but

such positive effect was not found when the basal ramets grew in medium and large pots. Our
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results suggest that H. vulgaris is able to promote the growth of apical ramets to occupy the

surrounding areas through clonal integration when the space where basal ramets grow is limited.

Keywords: clonal integration, expansion, Hydrocotyle vulgaris, invasive plant, physical space
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Interpreted response characteristics of biodiversity to key

environmental drivers in mainland Southeast Asia

LI Chenzheng!®, FANG Zhou', HUANG Zhongde'?3, WANG Yiting*® and BAI Yang'23*

1. Center for Integrative Conservation & Yunnan Key Laboratory for Conservation of Tropical
Rainforests and Asian Elephants, Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences Mengla, China 666303,;

2. Yunnan International Joint Laboratory of Southeast Asia Biodiversity Conservation Menglun,
China 666303;

3. University of Chinese Academy of Sciences Beijing, China 100049
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The study of biodiversity drivers and single-factor response characteristics is crucial for
deepening our understanding of biodiversity processes and plays a significant role in the
formulation of effective biodiversity conservation and management strategies. Although previous
research has demonstrated that tree-based models perform well in identifying biodiversity drivers,
they struggle to clearly quantify specific response characteristics. In contrast, methods such as
cubic polynomial regression and piecewise regression can quantify relationships between drivers
and biodiversity, but often face limitations in interpretability in practical applications.

This study employs Random Forest and Accumulated Local Effects models to identify the
key drivers of biodiversity in a global biodiversity hotspot—Mainland Southeast Asia—and
reveals the single-factor response characteristics of biodiversity. Furthermore, using cubic
polynomial regression and marginal utility analysis, we explore the marginal utility and high-value
intervals of these response characteristics. The results indicate that climate factors are the
dominant determinant of biodiversity in Mainland Southeast Asia, while the impact of human
activities is relatively weak. The overall response characteristics of biodiversity can be categorized
into three main patterns: key interval type, monotonic type, and fluctuating type. In most cases,
the critical management points of the drivers lie outside the high-value intervals.

By examining the drivers of biodiversity and their response characteristics in Mainland
Southeast Asia, this study provides new insights and references for developing evidence-based

biodiversity conservation and management strategies.

Key words: Biodiversity, Mainland Southeast Asia, Response Characteristics
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Historical and future dynamics of soil organic carbon and

driving mechanisms of Qinling Mountains

Lei Zhang, Tongtong Xu, Chen Liu®, Yue Bai, Beilong Xie, Mingrui Song and Jiaru Wu
Shaanxi Key Laboratory of Qinling Ecological Intelligent Monitoring and Protection, School of
Ecology and Environment, Northwestern Polytechnical University, Xi’an 710129, China

liuchen@nwpu.edu.cn

Soil organic carbon (SOC) is the actively cycling reservoir of terrestrial carbon, and therefore
managing SOC stocks and predicting the dynamics of SOC is critical to address global climate
change challenges. However, the long-term spatiotemporal variation of SOC stocks and the
potential changes resulting from climate impacts, including global warming are not well
understood. In this study, we investigated the spatiotemporal distribution patterns of SOC and
their drivers within the range of Qinling Mountains of central China from 2006 to 2022 using a
machine learning method (random forest model), and further identified the SOC dynamics in
future due to climate change. Our results showed that the average SOC stock in the Qinling
Mountains was 2.11 Pg, and the largest proportion of SOC stocks was found in forest, followed by
cropland, while there were smaller SOC stocks in grassland and shrub across Qinling Mountains.
Additionally, SOC significantly increased from 2006 to 2022, which indicated that the Qinling
Mountains acted as a carbon sink over the past two decades. Structural equation model showed
that climate had much greater negative impacts on SOC than soil characteristics (pH and clay).
Mean annual temperature and aridity index are the main factors influencing SOC dynamics, which
suggests that there is a risk of carbon loss with warming and drought. Soil carbon sequestration
was positively explained by the gross primary productivity and to a lesser content by leaf area.
Random forest model further indicated that SOC stocks could continue to increase under the low
emission scenario (SSP1-1.9), but decrease under the medium (SSP2-4.5) and high emission
scenarios (SSP5-8.5), which suggest that the Qinling Mountains will transition from a carbon sink
to a carbon source under enhanced carbon emissions in the future. Overall, this study enhances our
understanding of the driving mechanisms of climate effect on SOC dynamics and can help

effectively manage soil carbon sequestration in the mountain regions.

Keywords: Soil organic carbon, Climate change, Driving mechanisms, Machine learning
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The difficult dynamics of seedling-to-sapling transitions in a

fragmented habitats

Zhenfei Lit, Yanping Leit, Mei You?, Haoping Zhou and Mingjian Yu"
College of Life Sciences, Zhejiang University, Hangzhou, Zhejiang, China.
fishmj@zju.edu.cn

Habitat fragmentation is one of the main causes of ecosystem decay. However, it is still
unclear that how habitat fragmentation alters the demographic processes of species. Quantifying
the duration and transition of the seedling phase would help us understand the impact of habitat
fragmentation on tree population biology. We used the 13-year dataset of comprehensive
seedling-to-sapling demography on 29 land-bridge islands (habitat patches) in the Thousand
Island Lake to construct population models that capture temporal demographic fluctuations for

five common woody plant species. We used data-driven demographic models and simulations to
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estimate the transition ratios from newly recruited seedlings to saplings of 2 m height and the time
taken to attain 2 m height for a newly recruited seedling conditional on its survival.

Our results indicated that large islands had lower seedling-to-sapling transition ratio than
small islands, with overall 11 to 40,000 seedlings (with a median of 55) costed to be a
two-meter-high sapling. Furthermore, the passage times was shorter on large islands than on small
islands, ranging from 12 to 53 years (with a median of 25). We found that temporal variation in
demographic rates could greatly reduce the number of seedlings per established sapling on large
islands, but not passage times. These results suggested that shifts in the growth and mortality rates
of seedlings among islands can affect the dynamics of seedling-to-sapling transitions and modify

population regeneration, which may contribute to the ecosystem decay in small habitat patches.

Keywords: Habitat fragmentation, community assembly, life-history strategy, non-random

ecological process, stochastic simulation
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