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Leaf functional traits and plant diversity in urban semi-natural plant communities

and their environmental interpretation
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Abstract: Aiming to understand the response of urban semi-natural plant communities to environmental factors and the
mechanism of maintaining functionality of urban semi-natural plant communities. In this study, we focused on semi-natural
plant communities in Fuzhou city. Based on the investigation of plant communities, we used correlation analysis,
redundancy analysis and structural equation model to explore the relationship between leaf functional traits (leaf length-to-
width ratio, leaf area, leaf thickness, specific leaf area, leaf tissue density, leaf dry matter content, leaf carbon contents,
leaf nitrogen content, leaf phosphorus content) at the community level, species diversity ( Shannon-Wiener index, Pielou

evenness index, Simpson index, Margalef index) and functional diversity ( functional richness, functional evenness,
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functional dispersion, Rao’s quadratic entropy). The results were as follows: (1) The species diversity of the shrub layer
and the herb layer in the semi-natural plant community in Fuzhou city was significantly higher than that in the arbor layer,
with invasive plants appearing in the herb layer; (2) There was a strong correlation between leaf functional traits and plant
diversity, with a negative correlation between functional richness and species diversity; (3) The soil temperature and total
nitrogen content provided a strong explanation for the functional traits and plant diversity of urban semi-natural plant
communities, and the ability of plants to absorb soil nutrients was influenced by temperature and water; (4) Structural
equation model showed that atmospheric temperature and leaf dry matter content have a direct and significant impact on
functional richness, while soil temperature and Pielou evenness index have an indirect impact on functional richness through
leaf dry matter content. In summary, leaf functional traits and plant diversity in urban semi-natural plant communities are

influenced by both biological and abiotic factors.

Key Words: semi-natural plant communities ; leaf functional traits; species diversity ; functional diversity; soil temperature
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i, AL AP IR 19.1—20.1 C P HREK & 1200—1740 mm, @M T 5808 F 0, 2l
S P BRI S 9 I I TR S AR AL R b g R T 1 A, DLl b B O 3 DU R B B 600—
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Table 1 Sample site information of semi-natural community survey in Fuzhou

) ATBUX BT B b P AR A i 3Bk TIEEA Rz PN
Number Admi.nis'trative Samp.le Geogr.aphic Altitude/m Soil total C/ Soil total N/ Soil total P/
district quantity coordinates (mg/g) (mg/g) (mg/g)
1 X 3 26°04'31"N, 119°13'55"E 15.13 25.98 1.36 0.59
2 BOEIX 4 26°05'49"N, 119°16'32"E 43.13 11.46 0.78 0.56
3 REIX 4 26°07'12"N, 119°16’08"E  118.60 12.59 0.96 0.24
4 ElX 3 26°01'27"N, 119°16'59"E 20.00 9.96 0.61 0.30
5 Jeg] {7 L 4 26°08'14"N, 119°10'40"E 14.28 13.78 1.06 0.50
6 X 1 26°07'54"N, 119°20'05"E 14.90 7.45 0.60 0.09
7 Gl 4 26°03'10"N, 119°15'49"E 8.43 10.03 0.66 0.33
8 JiE] 43 L 3 26°06'57"N, 119°13'14"E 14.75 8.85 0.70 0.28
9 WEIX 3 26°05'41"N, 119°20'14"E 48.93 8.39 0.53 0.18
10 LREIX 3 25°59'19"N, 119°27'25"E 40.40 15.00 0.92 0.29
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e B P A X B A 2 s A, PR AR B FNIR 0.374, FERZTh A WA AR T A
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Table 2 The top 10 species with important values in each plant layer of semi-natural plant community in Fuzhou

J¥E FeAJE Arbor layer #EAK)Z Shrub layer HZRZ Herb layer
No. Yy Fip Species FEAE IV YFh Species HEE(E IV YFh Species HEEH IV
S e
1 i . 0.189 e s . 0.087 £%+$ . 0.140
Camphora officinarum Gardenia jasminoides Bidens pilosa
5 ’ 2307 7
2 jk?EE 0.185 Eﬁf} . . 0.075 M7ﬁ$ . 0.123
Dimocarpus longan Photinia serratifolia Oxalis corniculata
: i o
3 HEAE 0.094 1“?% . . 0.067 (s 0.057
Osmanthus fragrans Bougainvillea spectabilis Humulus scandens
259 A g Jy
4 M {%,)m © 0.066 j}?ﬂ o 0.057 o L. 0.038
Acacia confusa Fagraea ceilanica Arthraxon hispidus
# Ay R
5 LI 0.059 Fof . . 0.057 T . 0.036
Trema tomentosa Broussonetia papyrifera Alternanthera sessilis
6 b o0st MM 00ss AL 0.033
Broussonetia papyrifera Celtis sinensis Ruellia simplex
s f T L o T
7 %HT . 0.049 C A 0.046 %‘(ﬁ”ﬁ . 0.033
Ficus microcarpa Boehmeria nivea Asplenium trichomanes
o at 3 5 R
8 BiA 0.039 i . Lo 0.044 i . P 0.026
Handroanthus chrysanthus Excoecaria cochinchinensis Euphorbia hypericifolia
N - o e
9 fLk oos M 0044 KA . 0.026
Mangifera indica Citrus trifoliata Oplismenus undulatifolius
IRELS =M )
10 Friehe 004 S 004 NI 0.023
Eucalyptus citriodora Melicope pteleifolia Ipomoea cairica

1V . HE{H Importance value

R3 BT BEAENRESEN SN SRR

Table 3 Species diversity index of each plant layer in the semi-natural plant community in Fuzhou

2 Wy Fh Z AR EL Species diversity index

Plant layer H J S D
JMA Total 3.604 0.740 0.943 14.369
T AKJZ Arbor layer 2.293 0.668 0.812 4.975
HEAJZ Shrub layer 3.054 0.807 0.930 6.782
HiARJZ Herb layer 3.256 0.737 0.927 9.271

H ; Shannon-Wiener ¥4 Shannon-Wiener index; J : Pielou ¥4 B8 %L Pielou evenness index;S: Simpson 841 Simpson index; D ; Margalef =F & 48
Ay Margalef index

2.2 R FARAED RS I D) REHR FIAE P 2 R 2 R YOG R
Pearson FHOCH M 45 F s (B 1) 48 M 172 B SRAE Y B T i 2y Rt IRORIAE 4 22 46 14 45 T4 A ) 4H G
PE#E . LTD \LDMC \LNC \LPC 5¥#h Z 1 | D fig Z 1 AH M98 |, Shannon-Wiener $5%X | Pielou 5] i 45
# Simpson FEEC S IRE B HUE  Rao KM 2 B3 IEAHE(P<0.05) , IR F B E S &KW Z R 2 B
FHOAR, ZICEL A REI] (£ 4) ,LTD A1 LNC X9 Fh Z R FIh RE 2 AEE R Aok, Horp, LTD &
SN ZREPE RO RE 2 5 B, LNC EE 5200 Pielou #4945 %1  Simpson $8E0HI TN AE B0
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1.0
LW 016 0.014 0.11 -0.13 -0.13 0.12 -037 022 025 023 025 024 -025 030 045 044
LA ~0.022 0.19 0.10 ~0.20 0.065 0.064 ~0.047 ~0.11 0.10 ~0.0053 -0.25 ~0.072 0.15 021 0.17 08
LT -0.062 -0.55 -0.36 -0.60 —-0.61 0.044 0.34 041 035 0.22 -024 0.19 023 0.18
SLA ~0.56 -0.56 0.038 0.095 035 028 017 030 020 -0.35-0.058 0.43 043 0.6
LTD 0.51 -047 -0.69 -0.61 -0.72 -0.51 0.71 -0.050 -0.51 -0.42
- 0.4
LDMC 043 -0.50 -0.62 -0.55 -0.67 -0.41 0.69 -0.059 -0.52 -0.42
LcC 041 019 ~-0.18 ~0.24 ~0.19 0.045 0.0081-0.049 0.073 0.1 o
LNC -0.15 -0.55 -0.62 -0.60 -0.32 0.37 -0.40 -0.47 -0.37
=
LPC 029 014 029 043 -037 022 037 037 Fo X%
Z
H 0.89 097 0.75 -0.58 0.13 0.56 043
- -0.2
J 093 043 -054 036 0.59 0.46
s - .. 0.64 067 0.16 0.63 049
-0.4
D . = . = . -0.36 0.0090 0.38 0.29
FEve . * 041 042
-1.0
B < E < 2 QY v v 9 9= ~ wu o aQ g @ o
=~ - = =% Q
5 - ZI % = 4 3 g @A g

B 1 FIbeeERFNEY £ %2 B Pearson 18K 15347
Fig.1 Pearson correlation analysis between leaf functional traits and plant diversity characteristics
L/W ;MK 5& Lt Leaf length-to-width ratio; LA ; M- F Leaf area; LT ;M™% Leaf thickness; SLA ; b i Specific leaf area; LTD ; 20 2% JiE Leaf
tissue density ; LDMC ; T4 i % & Leaf dry matter content; LCC ;B & # Leaf carbon content; LNC ;"% # Leaf nitrogen content; LPC ; M-
P it Leaf phosphorus content; FRic: I A8 = & & Functional richness; FEve: 3] 34 %) & Functional evenness; FDis: J) it % §{ & Functional
dispersion ; RaoQ ; Rao X/ Rao’s quadratic entropy; * :P<0.05; ** ;P<0.01

R4 HIEEMERIEY SN S TR S EIERS

Table 4 Multiple stepwise regression analysis of leaf functional traits and plant diversity characteristics

LT B . SET
Stepwise regression equation Significant
H=2.240-17.660 LTD 0.482 27.946 P<0.001
J = 1.042-0.008 LNC-3.216 LTD 0.502 14.641 P<0.001
$=1.098-5.249 LTD-0.007 LNC 0.594 21.253 P<0.001
D=3.062-20.275 LTD-0.013 LA 0.355 7.990 P<0.05
FRic=1.651+18.044 LTD-0.005 LCC 0.573 19.464 P<0.001
FEve=0.731-0.006 LNC 0.157 5.571 P<0.05
FDis=2.789-3.015 LDMC+0.098 L/W 0.418 10.421 P<0.001
Rao()=2.837+0.415 L/W+0.006 SLA 0.346 7.669 P<0.05
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2 WREEFEMHINRMER EYSFEENXER
Fig.2 Relationships between environmental factors and leaf functional traits and plant diversity characteristics
LI, JEMEGE B Light intensity ; ALT 48 Altitude ; AT ; KR Atmospheric temperature; AH ; KM Atmospheric humidity ; ST : 37 B Soil
temperature ; SH ; 1381 B Soil humidity ; STC ; 13 455 % & Soil total carbon content; STN ; +3E 4> (7% & Soil total nitrogen content ; STP ; -3 4>

% 12 Soil total phosphorus content

2.4 BT HARAI TR ThRE AR ORI [ R
FENT IR AT S RE MR AN Fh Z2 R X D HE 2 REVESZ IR B 25 44 7 FEAR Y CHI 2l 2.460, GFI 40.976,
RMSEA<0.001 , & B A R A Ul 4005 1 KA TR Ak Th RE MR X T e 22 R M 10 T 22 5 il DA B+ 398 3L B2 A

=

Yyh Z RV D RE 2 REPE R S MR, S5 A7 R AR R s (181 3) | DB 5 ' B 32 UL L4 B 3% T
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5 LDMC B4 3120, 138 B Pielou 2] BEFEBUM T LDMC XS DIRE+ 5 B A B3R . Ah, K
AR BT A SR B BN 3 IR, Pielou Y5) BEFR BN LDMC A B % & 7520
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— R 049 LR Fn
053t < -0.62%** | JeigiEBE —p FRie (-0.62%)
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~0.30* = I —— J (-0.627%%)
-0.62* I AR R - Wb rEk J  —— LDMC (-0.30%)

- LDMC —> FRie (0.54%)

\ //'/
UIRE S AR

CHI = 2.460, GF1 = 0.976, RMSEA<0.001

B3 HEETF MHIEE IR T SR ST I RE SRR AN A 451 7 TR AR EY
Fig.3 Structural equation model of the impact of environmental factors, leaf functional traits, and species diversity on functional diversity
CHI; E 7451 Chi-square statistic ; GFI: 3 & LT85 Goodness of fit index ; RMSEA ; %77 #1225 T i Root mean square error approximation ;
RETRFOR BEM, REAELRFRA RENAICHR T LSRR BB R T RN AR RBOREL; + . P<0.05; =+ :P<0.01;
*% % . P<0.001

3 it

3.1 SR F AR RS AL 2 R Rl 2 A
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ARIZZ B TR — 2 TART A >, HL2 F SRR % (0l 5 22 P A e — 8 R S i T R 4, T
A RE S FEOE R ZBAARZEARE R 2, 58X FA)Z 1 Shannon-Wiener F840F1 Margalef +- 5
FEFRRR THEA R SR REA 2 X T2 [ SR REVE YRl Z M R DT, 55 385 N (WL AR 1)
5 T PR R A T2 W R 22 REVEATR A B A 2 R REAS AR A SR 2R RST8] 50 A R T R AR D i A G B
AR s o5 —J7 T, B JZAB Y 22 Ay i A= R B8 A 1) S8 B0 TS MR A 0 et BRI T B AR FR AR 7D IR AZ BR A1 0 T
WRIHRERS PRIFEC R AP YA ORES
3.2 BT EARMEYIREE DI RE TR AR A Z A RS C R

TEABEFE R, DI RETEAR A A1 Z [ AH DGR | 1X I P o Wb 5 BRA5E D 1 Be W b 2 [ AH EL 1 24
DR 29 5C RAEDRP I B D REMEIR AT E | BE T (0 L B s v R 4 AR O BLARR I S )
PEAR L) 2 FEE Z [ ARG 0GR BT S R0 A6 25 5 AR T DA k2 2067 B R v P B 78 5 1) I ] | 25 ]
FIRUEE R B AR A

Yrih ZEEERIZI %ﬁ@ZIEﬂE’J%?Eﬁ’ﬁ%Eﬁ%?ﬁIﬂﬁ AEFFHLH A ZARYE 38 WS B0 Ay e 2

http ; //www.ecologica.cn



9088 xR 45 4

FEMERT LIS I b (9 D RE IR S A5 VE 1L, R TR A 2 AR MBS T RE 2 R E AR R & (Bl 4 0
P ZREPE RN BELARPE Z AR A IE I SC R, —F W AR & S RIS SRR IR R O T
WAFHARIRR . RGN W R I, BT AR Z I T S, D+ B 5 4%
P ZAE MR B R BN ARG R o AHRTE IR T IR HLIX | AR U WA AR — R A7 7 P 20 38 S R T
HEZ HA S 2 SIAIAE G . OFFE A BRI T A SRR VR (0 D RE - & 5 8 WA Z RV B R B
Hh R B SO OGO 2R, ARG ST PRI JBh 3 ] 24 1 R bR 0 2 AL, 33K 7T BB TR A B Y R 1 2 3L
T A R AR TS E R A RE IR s T — 30, #ET > T AR Rt i 2 522

i i 22 0 A B Ty Rk — 28 Bt I RE PRI AL AR PR SN A B, it 2 U B N R Ao
ZREE DIREZ AR T A N, LT AR B 5 AR S X AR R, T REJR P N FE R BT UE T
A TEEREREE Hh (P el B AR BL A RFAE ) 5 e 1) A 285 07 T 28 AT B A 8 AR W %) D6 0 35 4 26 B R
S ) TS AR SRR HCRE ) DA S Y i DI BEMER TN h ZAEE D RE AR IER B B ARG
3.3 Sl B SRR S BE PR RIAR A 22 A P X R A5 TR ) M

AU AT R S B AL RORI R S5 A AR A6, FURIT, IR DR X R v 9 S R B o R oh T
DAl LS DA R DY 45 D T, LS 1] R RE 2% 5 3048 PR D F X AE A RE R AR FRICR S A 22 Y
Zemunik " A RIS K B A VR B B0 22 S BORL A B 7 R R 2R AR R AE AL, A58 A 0 S AR SE K
B D RE R 32 52 MK A R R TR A R, BT A A R T RE 2 RIS R R A
HEK A3 G ARG X BB o 45 R [ 3RR | ICURUEE b 3R 7 5 W R AT R AE IR DGR R R Y TR S
Bra R W], -8R A I A S iR D R MR R R W 2 B 1 5 e PR RS T R R TR B B
AR RSN k7 a3 =i PR L L S L i S (ST

XA R B AR B S A R AT 5, TR K G A H G BRI BRI IR %0 7 T e i o {199 Y5
N IRLEE T i 7 — R L 23 AR AR Z2 0 37 43 B W MO ) A 1) AR b LB 4 sk 3R 4 O RE D Y WS
DOKARZEAETE R AH N Bl e A AR HE ORISR T A i v 9 S v 22 1k S S5 o DI RE P L T A 2R I
IRFERIE . BRI 5 i DI RE MR Z ) 9 06 R R B, 3R St T4 0 ik IE ARG, 5 i i AR 6
FASR A AR e it T AR o 5 i B RO B SR LB TR B3 B B T, T A A ST AR X A
PIIE R RS B — S, X LR T SR XA N T > B SR T R 2 R R D RE 2 R TH AR
PR, 33X SRR T 38 R T ARG R TR 25 45 40 S 3 R bR 2 26 T 2 B0 Hh AL B oA LA, 3
TV N AR 2SO B ELAMAESS  BEURA AR, DU RE Z REVEUTIRLE BB B R S B R IR AR 3, EAb 80 i A2 1 22
A AE P E ST e R PR A5 rh A ORI 22 5L IR A7 TR | DRI T e ik S BT o 2

LIRS AN AR R B IR IR0 22— R AR 5000 10 FZ SR R 7, ek
WFgeh, LHE A S S YR Z BRI RE 2 R ) BUA PO U EOC R X sk E R K AR
AOBIFTEAE RARL . FEICDRIA, — 7 TR T B AR B 22 5 [ I — o BR A 59 5 — b R A A9 5 78, DT 13k 5 4+
HEFR 0430 BT R FHR0% 22 (M W R B T DR R T B Rl ZARERERRAR T L 53— i, B R AR S DR
25 6B Y S A PR AR AR VA L Rt TR P AL BRI oe A R B IR R RO R AR, D REX 50 B R e 2
BUEREZ NIE, AOTTEh A, SO Y BRI Y BRI, (EAR M T A SR B R FE 3R LR
5B IR TR ZAHSCHESS O FUMDC 5 IR R AR IR R I IR AR DG R PR R 2% B
SR Z (B AFAE ARG, W3 PR IR 7 A A8 Ak 2 S BCE 57 23 PRIV R 35 20 IR DL RN 3% 00 2 % 1 2B i
AR G, KB URAT R M DX REAS S S 3 - MK A R iR R AR R R R pH (AR R
SFSG A A RIS ) A SR bR a4 32 BOR IR AL PR, ph i ml DL 3l B K % I R AR ™ A 52
M B4 TR, FR A 1 A 0 3357 L
3.4 ol BRI R DR B 2 B AR Y R Z AR A M I R A S R S

JLAER 38 1) T B 2 FE MR R R e SR R A IE 58 18U [l P SR AR PR T (9 AT PR ) e s

http ; //www.ecologica.cn



18 1 Heth 55 308 AR R S BEMR AR 2 Bk SO BRE fi R 9089

FITHEE R S S RGENREF LT RAREA . RS R I LS BIE b, A S B
IR R PR DA A W DA TS5 5, Frh PRI S VR PR3 P 1 78 24 5 DR 45 0 AL D RE 1
RAEATIRIE , T A= 43k 20 U0 e 3 od o ) S 4 AN R Py I e R A SR OB REE T L AR A R R, K
Al FE A4 i i AR R R R D RE R S A Pielou X572 B HE RIGHE 1 5 R ) o )
RE- T HE )™ AR AR R R | 1o T R ST > 1 SR IR v D RE 1 8 B Ll R 32 A ) DR BRI R AR W I 3R A
R, ST %5 M R 25 A e o7 Bk 52 R R 746 A A0 ot B 35 B U 940 R P 59 36 7 56 2R AL S AL g o oA b ] ) 5
GO R0 ITE 1 AR S0 B R AR T QSRR R R AL, (AR, TR
TRBRXT D RE A B A B B E RS i T 1A DR T T B T TR R W X 1 D A
0 BRI e R A W e D e D BUR, X PSR T ARV DI RE S R RS E A, AT LR IR R AE S RS
HORRY) 5 PR Z R SC R Bl i T B, AN AT e BRI R X Sl B A B e A I 35 TR R, Ol i
LR R S e D R A R A AR B R U A B T A R AR I S s
SRR A SR AFRE T AR W AT S RE AR R Zh RE 22 R LR RIS ) AR SE 4 2R 5 2 — 2, I,
o R SRR A B T s s D BE e

4 Zit

LE BT AN T A AR BRI AR AN S A2 U 2R AR AT 0 R 1 A AR BERTRE ), o
R AR R TR, WA RPN R AR RS B, OFFE R B, I [ R e vk
WS RE PR FIAEL ) AR 2 (AR SC R, o D RE -5 B 5 5 Wb ZAE MR B R UM SR SC &R . xR
T B SRR AE VA 0, b S R e e 4 G5 X LRV /AT 4 1 T BE M IR AR ) 22 R P AT 6 oo ) i
B RN PRE N [ [ ARSC A T3 5R 20 I I A BE T 2 LB FIOK 20 IR, T = 1 SR A %
DIREF 5 B2 B A YN Z MR AR Y IR R B IE R R, it S X D R W A A R F IR H A T T
FA PR R X D BE 4= 5 BE D RE A PR (B3 S2 MR, X S0 i 2 AR ARV DI RE 1 A AR

S % 30k ( References) ;

[ 1] Shekanino A, Agustin A, Aladefa A, Amezquita J, Gonzalez D, Heldenbrand E, Herandez A, May M, Nuno A, Ojeda J, Ortiz A, Puno T,
Quinones J, Remillard J, Reola J, Rojo J, Solis I, Wang J, Yepez A, Zaragoza C, Carmona-Galindo V D. Differential stomatal responses to
surface permeability by sympatric urban tree species advance novel mitigation strategy for urban heat islands. Sustainability, 2023, 15(15) . 11942.

[2] Zhang Z, Ly Y M, Pan H T. Cooling and humidifying effect of plant communities in subtropical urban parks. Urban Forestry & Urban Greening,
2013, 12(3) . 323-329.

[3] 5T, KERE, 2Rmek, Ja&rk, #m. JEnti s AN B A 55 A A A 2R RO DD RE IR . A2 252441, 2024, 44(11) .
4744 - 4757.

[ 4] Pinheiro R T, de Moura D R, Marcelino D G. Densidade arbérea e sombreamento nas dreas Verdes das quadras residenciais de palmas, Tocantins.
Ciéncia Florestal, 2023, 33(2): e71225.

[5] EH, B85 BERTARRFRES SR SATAR R Z RV AT LLARTTE. )P, 2020, 40(4) : 546-556.

[6] YulB,LiQY, WuXY, Zhu C L, Huang S Q, Yang F, Hou X L. Adaptational responses of leaf functional traits of Dicranopteris dichotoma to
environmental factors in different vegetational restoration stages. Global Ecology and Conservation, 2023, 44, €02484.

[ 7] ProB T, Haider S, Auge H, Bruelheide H. Leaf trait variation within individuals mediates the relationship between tree species richness and
productivity. Oikos, 2024, 2024(2) : €10255.

[8] SuYB, CuiBW, Luo Y J, Wang J, Wang X M, Ouyang Z Y, Wang X K. Leaf functional traits vary in urban environments: influences of leaf
age, land-use type, and urban — rural gradient. Frontiers in Ecology and Evolution, 2021, 9. 681959.

(9] X35, S84, SOV, Bk=2, ARIT, XUPHSE. bhoras A 45 RS KARMRARANE Y ZHEPERE . ZRAR SR, 2024, 44(1) ; 20-27.

[10] Wang C Y, Cheng HY, Wang S, Wei M, Du D L. Plant community and the influence of plant taxonomic diversity on community stability and

invasibility: a case study based on Solidago canadensis L. The Science of the Total Environment, 2021, 768 144518.

(11] BEPEE, MRWE, YLEE, BB, XS, WEE. % ISR D RENER S R G A T RGN IR . BRAR S PREE A4, 2023,

http ; //www.ecologica.cn



9090 JAE = 45 4

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]
[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

[38]

43(5) ; 449-456.

Laliberté E, Zemunik G, Turner B L. Environmental filtering explains variation in plant diversity along resource gradients. Science, 2014, 345
(6204) : 1602-1605.

TS, GURET, M. R A AMEBRT T B, BT 2, 2022, 33(2) : 83-86.

Cui Y, Ouyang S N, Zhao Y J, Tie L H, Shao C C, Duan H L. Plant responses to high temperature and drought: a bibliometrics analysis. Frontiers
in Plant Science, 2022, 13 1052660.

2023, 43(13) : 5336-5346.

IRz, BFV, R, FEESE, Mad, THh, L, E&iIE, B, R, Ik, YRR E SN BN B HIE.
I REME, 2009, 17(6) ; 533-548.

FERERG, SRR, BRAR, XA 0 < AR A8 SN RN AR ARAE 4 FIAS A8 00 X 9 A S M . AR 25283k, 2024, 44(4)
1588-1600.

BRI, B4, mEK, 0T, BIE, RBER. ARE: TR RO YRR ZAEEN O TR MR WA AR, 2022, 33(8)
2153-2160.

hERER D EE S RER N S, PEEYESS I /\E. e B, 1979.

ZEHEYY, B/, RN, RO, VPR ST AL T B R BRI =R R A RIS A R Ko ) 2. AR AR AE AR, 2019, 38(11) ;
3298-3305.

XNE, A, Wig, skeLR, AR JURTRIX B AR i R MO A 3R AR AR, 2024, 44(2) : 544-558.

Kazmi J H, Haase D, Shahzad A, Shaikh S, Zaidi S M, Qureshi S. Mapping spatial distribution of invasive alien species through satellite remote
sensing in Karachi, Pakistan: an urban ecological perspective. International Journal of Environmental Science and Technology, 2022, 19(5) :
3637-3654.

T 5L ZRIG TR T A B IE B PR R RS, AR SRR AR, 2017, 26(6) : 931-938.

Steinbauer M J, Uddin M B, Jentsch A, Beierkuhnlein C. Drivers for plant species diversity in a characteristic tropical forest landscape in
Bangladesh. Landscape Research, 2017, 42(1) . 89-105.

EE, EIF, M, AT, XA, A AT ROR 2R R BRREEE AR T AR SRR A . PR A, 2023, 43(11) ;
1950-1958.

WOMAR, TR, 2/NE, RS, BEERML. RYTAAALYIRE I - DRtk W Fh ZRE LRI RE L REIEARAE. A 25254, 2022, 42(24) .
10264-10275.

HICHT, LW, #RE TOGEIA [RI0E B BER AR R0 2 AR Sl AR 254, 2024, 44(10) : 4412-4422.

Standish R J, Gove A D, Grigg A H, Daws M I. Beyond species richness and community composition; using plant functional diversity to measure
restoration success in jarrah forest. Applied Vegetation Science, 2021, 24(3) ; e12607.

Rahman 1 U, Hart RE, Jjaz F, Afzal A, Igbal Z, Calixto E S, Abd Allah E F, Alqarawi A A, Hashem A, Al-Arjani A B F, Kausar R, Haq S M.
Environmental variables drive plant species composition and distribution in the moist temperate forests of Northwestern Himalaya, Pakistan. PLoS
One, 2022, 17(2) : e0260687.

SR, N, PRI, RISAAMEMOIREZ R S YR Z R IR R BT RS DG R AR FRE 2R, 2020, 29(6) : 1090-1100.
Weiher E, Paul Clarke G D, Keddy P A. Community assembly rules, morphological dispersion, and the coexistence of plant species. Oikos, 1998,
81(2): 309.

EESL, XM, HRG BN, HREE. A S e A A Y IR 2 M SRS R G S IR O R NG BN BE (R AL, A A
2, 2023, 47(6) ; 822-832.

Portela A P, Durance I, Vieira C, Honrado J. Environmental filtering and environmental stress shape regional patterns of riparian community
assembly and functional diversity. Freshwater Biology, 2023, 68(8) . 1428-1441.

SREEHT, WL, B, A, R, ZBGE R R AT YR S RE IR S B AR B OC R, AR SR, 2023, 43(5)
1892-1901.

Zemunik G, Turner B L, Lambers H, Laliberté E. Increasing plant species diversity and extreme species turnover accompany declining soil fertility
along a long-term chronosequence in a biodiversity hotspot. Journal of Ecology, 2016, 104(3) . 792-805.

Ay, KL, TUR. BRI RS RSB M MR B RN SR B ARSI, 2022, 42(13) ; 5360-5370.

E, kR, ERED], R, WEE, 67 R R BT e SR A A Y S R MR R IR Z R . A2 ARk, 2024, 43
(6): 1629 - 1637.

RBFA, Tk, XIMEH;, B, 22000, RE, (3535, Y ShREMOIR B T 22 5% X ST SRR i e 7. JERORRlL R 224, 2018,

http ; //www.ecologica.cn



18 1 Heth 55 308 AR R S BEMR AR 2 Bk SO BRE fi R 9091

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]
[50]

[51]

40(9) ; 72-81.
Wang P, Heijmans M M P D, Mommer L, van Ruijven J, Maximov T C, Berendse F. Belowground plant biomass allocation in tundra ecosystems
and its relationship with temperature. Environmental Research Letters, 2016, 11(5) ; 055003.

TR, FACE, REB, AL, FIAEE, M, ARFRaR. R TR A A BT X 4 (0,45 18] 5 i B AL OC RS
). HIBRRESY , 2024, 43(3) : 754-775.

YIRS

Marchin R M, Esperon-Rodriguez M, Tjoelker M G, Ellsworth D S. Crown dieback and mortality of urban trees linked to heatwaves during extreme
drought. The Science of the Total Environment, 2022, 850 157915.

Huang D D, Chen X W, Cao G J, Liang A Z, Jia S X, Liu S X. Effects of long-term conservation tillage on soil nitrogen content and organic
nitrogen components in a Chinese mollisol. Applied Ecology and Environmental Research, 2018, 16(5) : 5517-5528.

TREESC, 22k, MUBE, XIkE, g, XN, SCREM. RN T B S BER SRR T I B L. AR SRR, 2023, 43(6) -
2476-2487.

FEIK, INRIE, TR, skEWH, 2300, BN, AIE. KYE IR MR R SR 2 AR SRR A7 i S m B g At R AR50
2, 2020, 44(1); 22-32.

Hu Y, LiXY, Guo A X, Yue P, Guo X X, Lv P, Zhao S L., Zuo X A. Species diversity is a strong predictor of ecosystem multifunctionality under
altered precipitation in desert steppes. Ecological Indicators, 2022, 137, 108762.

s, RUF, ALL, B, INEAE. TR ARG M R R 2R B A S RE VAR 2 R S I T A M R A I 2R N S 3R IR AR
4, 2024, 30(3) ; 449 - 457.

Yuan Z Y, Chen H Y H. Global-scale patterns of nutrient resorption associated with latitude, temperature and precipitation. Global Ecology and
Biogeography, 2009, 18(1) . 11-18.

Wu X N, Shen CJ, MaX D, HuLY, He Y J, Shang HY, Fu D G. Soil moisture and available phosphorus as the factors driving variation in
functional characteristics across different restoration communities in a subtropical mountain ecosystem. Biology, 2023, 12(3) . 427.

VU, R, 20, REE. M RER R A A A DAL BT S R AEASAER, 2019, 39(7) ¢ 2267-2281.

SCHR, R, HRR, Erobk, e, WY, WIREE, PO, I TR Y T R R S KB L. 2R S, 2015, 35
(17): 5822-5833.

PR, i, WA, EREE, TR, W2 {0 e AR AR ) D RERRIE RIS RE A MR K . AR 2 HEE, 2023,
31(11) : 86-99.

http ; //www.ecologica.cn



