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Variation in leaf functional traits of Bombax ceiba Linnaeus communities based on

tree structure
YANG Qiao, ZHU Runjun, YANG Changyu, LI Shijie, CHENG Xiping "

School of geography and ecotourism, Southwest Forestry University, Kunming 650224, China

Abstract: The leaf functional traits of plants not only reflect their abilities to use resources, but also represent their
adaptation strategies to structural and environmental changes. Therefore, leaf functional traits are critical indicators of
biogeochemical coupling in terrestrial ecosystems. In the present study, Bombax ceiba Linnaeus at different growth stages
was taken as the main research subject, five main tree shape factors (i.e., height and crown breadth) were measured, and
14 leaf functional traits were quantified, including leaf area, specific leaf area, leaf dry matter content and leaf water
content. We conducted the research in Menglun Town, Mengla County, Xishuangbanna Autonomous Prefecture in December
2019. We analyzed the changing patterns and mutual relations at different growth stages, and explored the responses of leaf
functional traits to tree structure based on a variety of statistical analysis methods (i.e., One-way analysis of variance and
multiple linear stepwise regression analysis ). The results showed that leaf functional traits of Bombax ceiba Linnaeus differed
in different growth periods ( from primary growth stage to tertiary growth stage) (P<0.05), although they were also
correlated certainly ( P<0.05,P<0.01). Principal component analysis showed that leaf area, leaf length, leaf width, leaf

perimeter, leaf fresh weight, leaf saturated weight, leaf dry weight, leaf mass per area, and leaf dry matter content were the
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main indicators with the increasing growth stage. The pattern of leaf functional traits was affected by various tree factors,
which formed the best functional combination through the functional coordination among multiple characters so that plants
could well adapt to environmental changes. We found that leaf area was mainly affected by the crown breadth. The leaf fresh
weight and leaf saturated weight were mainly affected by the height to crown base. The leaf dry weight and leaf relative water
content were mainly affected by the height, specific leaf area, leaf water content and leaf dry matter content were mainly
affected by the height and taperingness, and leaf mass per area was mainly affected by the diameter, taperingness and
height. With the growth of Bombax ceiba Linnaeus, the leaf functional traits showed strongly phenotypic plasticity influenced
by tree structure, which was helpful to adapt to the changes in internal and external environment. Therefore, the variation
and related combinations of leaf functional traits at different periods reflect the adaptability of Bombax ceiba Linnaeus to the
tree structure and resource utilization strategies, which to a certain extent also provide relevant scientific basis for the

exploration of the ecological protection and sustainable development of the tropical rain forest in Xishuangbanna.

Key Words: tree structure; growth period; leaf functional traits; Bombax ceiba Linnaeus; Xishuangbanna
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SEMAEARI AR SR ANRR B DR AR TR S5 AL A SR 2 5 e v T R R 1 A R A R

AH ( Bombax ceiba Linnaeus ) 1 A 8 FE 0 A1V ey s X HLAY (4 48 75 P V& -4 4, B AR5 8 4
TEALE B3 e 25 BRAE L £ 2 1) 20 TR 4l A S PR RE it 1% 2 AR 1 T D 5 B0 R B B OL S R AR T
TSI A R AR A A BT A D U HORASTR] AR K B B 14 AR I ) BE IR 2 S LA O A T 2546 114
Wi 187 A5 R i — 2B AN DA AR SCLAAN [R) A K B BE AR g BIFFE 0 52, e 14 A IR PE RS I ZhREME IR 2E
725 50 53 0 BARSCHE S0 #r OR3-S EERDB AR C R  LUHAR LT LA R, (1) AR A K B BoA A
M DIREHRE BRAFTEZE 57 (2) HZhEe R Z A TR RN 2R 2 (3) i it v E 2D RE MR BRI A -2
WFE S5 A B TR ATA TR N8 75 AR B A= 255K

1 #MREFE

L1 AFFE XA

WEIE DA T 25 B A P RN B 10 il I EL i R P, 35 DA L 5t 2 b R L v A A3k S 4 o 3, 10
KBUNFLLTHE . WK 480—1400m , 4E V-2 SR AE 21—22°C Z |A] | AE B K B 1200—1600mm , J& #i Z5 KL <.
i o RELRICHS T T AT 25 R P o) E AP T O BRBR, TR LA REG I (Andiaris toxicaria Lesch) | =545 ( Ficus
altissima Bi.) A ( Bombax ceiba Linnaeus) %6k 32, #E AR LAFG L1 A€ ( Prismatomeris connate Y.Z.Ruan) KA
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( Lasianthus chinensis ( Champ.) Benth) 8¢ 5 2 UL, A L & 0 ( Barringtoniaracemosa (L.) Spreng) | H- B
( Hedyotis auriclaria Linnaeus) %R 3
1.2 FEACRAES I &

T I B A S b R A FE S-S N 3 BEALIE UM AR /N T 10em (— A KB KR T4 T 10em H/NT
5T 60em ( “HUERBIEB) KT 60em ( = RBIEY) BYETT 30 BRAH , B A MR R P 1L A5 62 16
J2 R A TS i e ELEE RS2 20 MO R, FH TS REMRAR (40
1.2.1 RHEIE

P55 (Height, H) 4% ( Diameter, D) e ( Crown breadth , CB) F14% & ( Height to crown base, HCB) {ii
JFH S & RO & A ZR P R AL DS 50 8053 K2 80 ( Number of branches , NB) , F:4 FHAHFLIA T A 4501, {1 F CAD
AT JREE (Taperingness , T)

1.2.2 M PRRIE

FIFH CID {485 =3O i i AL (CID CI-202, USA) Ml 22 45 - I A9 K (Leaf length, LL) | % ( Leaf width,
LW) K 5 kb ( Leaf aspect ratio, R) (M T F( Leaf area,LA) J&4& (Perimeter,P) JEARKF (Form factor, F) ;i
i By TR (ATY 124, Japan ) FRHAE L (Leaf fresh weight, LEW) SRJ5H5 i A fEZ8 K FRiRI 270 24h, #
Tk R R K G AR LA N E (Leaf Saturated Weight, LSW) 5 B¢ 2 52 1) MU 2 5 (1 4 B2 4845 3, 7 105°C
H%TT 30min J5 , FH7E(80+5) “C HUHLAR P4t 48h B Z M Ak FIfE L, BI D A+ 5 (Leaf Dry Weight, LDW) .
A IRETH R AT .

Fer T AR ( Specific leaf area,SLA)= LA/LDW

e Fi 4 ( Leaf mass per area, LMA)=LDW/LA

¥ i & 18 ( Leaf dry matter content, LDMC)= LDW/LSW

I F % 7K 3 ( Leaf water content, LWC)= ( LFW-LDW)/LDWx100%

M B AT 7K & ( Leaf relative water content, LRWC)= ( LFW-LDW)/( LSW-LDW ) x100%

1.3 Hdlakbpe

K H EXCEL 2010, SPSS 20.0 F1 Sigmaplot 14.0 X #4178 BE K Ge it 0 M, R H.H K (one-way
ANOVA) J5 22531l Duncan 225 HCECHEAT D REPEAR 9 22 5 03 H7 , 2R ] Pearson X0 AR i REMR 19 25 100
FEARIEATAHOCHE AT , B FH 32 100 0 W i 07 VA i D RE VAR B A= < B B8 Ak i 28 b, IRl 1152 28 111
I3 BT E S AR DD RE IR 1 FZIE R 1, (R BIE P AR 2 ) o

2 HR545%H
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Fig.1 Leaf functional traits of different growth periods Bombax ceiba Linnaeus communities

AN R R 22 53 B 3 M (P<0.05)
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Table 1 Correlation coefficients among leaf functional traits of Bombax ceiba Linnaeus
s wk o Wk kEe pwer owwm O O U s wwps owes MH
Traits 1L LW P R F 1A Wi REOREE ISW LDW ki
SLA IMA LDMC LWC
55 LW 0.830**
JK P 0.881 %% 0.841%*
Kt R 059 0.051 0.364 "
EREF F -0.239%% -0.167** -0.574** -0.193**
MR LA 0.934**  0916*  0.849** 0348 -0.087"
FEITTR SLA 0.237**  0.108**  0.071 0.249**  0.149** 0.193**
LLm B LMA -0.247** -0.064  -0.065 -0.331"% -0213  -0.213"* -0.868 "
T4 i LDMC =0.255*% =0.111** =0.097** =0272** -0.089** -0.203** -0.876** 0.832**
WA LFW 0.692** 0815 0739 0079  -0.189** 0.785%* -0.351"* 0353%*  0276**
MRRIE TSW 0.702°% 08107 0739 0005 -0.I89** 0790 -0.340** 0.336**  0.234**  0.985**
& LDW 0514 0671 0604 -0.020  -0.191** 0.609** -0.550** 0558 0536** 0947 0933 %"
W &k LWC 0278**  0.178**  0.143**  0.210"*  0.075  0.239°%  0.864*F -0.802%* -0.955** -0.202** -0.204** -0.481**
A K B LRWC 0.053 0206 0146 0239 -0.066  0.104*  -0.150** 0.098** 0242%* 0280%* 0153 0245*%  0.050

#P < 0.05; %% P < 0.01; LL:IK Leaf length; LW, #9 Leaf width;P: Ji#: Perimeter; R: I 55k Leaf aspect ratio; F: JEAREF Form factor; LA IR Leaf area; SLA: LAY Specific
leaf area; LMA: tLI it Leaf mass per area; LDMC M FHIFi 75 Leaf dry matter content; LFW : HHEE T Leaf fresh weight; LSW : MHEAIE Leaf Saturated Weight; LDW ;I Leaf dry weight; LWC.

M} &K Leaf water content; LRWC: M H M 57K & Leaf relative water content

P =553 10 s PR 2 6 A T 0 KR I D BB IR A AR AR 1 28 B 7 2280k, by LEW A BRI F- 0 25
K, N 0.971;R BIAKR T I 228/, 0 0721, Fi2 18 SPSS 43 M R AE(E > 1 A RN 4250 T 4 RAEAE 2351
4 5.989 ,4.388 .1.329 ,1.063 {9 FE 147, iX 4 > F RS I TTRR R S350 42.775% 31.343% 9.495% . 7.589% , %
TFoTRR R 91.203% (>85% ) (£ 2) , FHIX 4 A E M2 T Re R AL =2 s 2R 8 2 XA i
IHAREMR A RS T L LA LL LW P LFW LSW . LDW LMA .LDMC 5% 1 &£ 40 i 3 IE ARG, B
AR A TR IR A FEHERR ;R \LWC  SLA 555 2 £ i IEAHIC; LWRC 558 3 Eallsr W F IEM G F

555 4 T BEIEME,

K2 MIpEEMERAME B FHETERE R E R SRR

Table 2 Factor matrix and principal component contribution rate of leaf functional traits

. FHsr 1 Fals2 FH53 FHL5 4 NEFITE
£ L. .. - L. .
Indices Principal Principal Principal Principal Communality

component 1 component 2 component 3 component 4 variance

PR LA 0.873 0.415 0.096 0.161 0.970
MK LL 0.832 0.488 -0.149 0.074 0.958
M LW 0.885 0.276 0.257 0.001 0.926
JHK P 0.883 0.300 -0.195 -0.242 0.966
Kyilk R 0.224 0.456 -0.663 0.154 0.721
AREF F -0.326 0.049 0.574 0.704 0.933
M LEW 0.960 -0.151 0.143 0.075 0.971
A AN LSW 0.953 -0.126 0.073 0.158 0.954
FE LDW 0.883 -0.413 0.073 0.120 0.970
MK LWC -0.121 0.910 0.239 -0.198 0.939
R AR K B LRWC 0.237 -0.178 0.559 -0.601 0.762
LT AR SLA -0.223 0.917 0.126 -0.036 0.908
FeI i LMA 0.227 -0.906 -0.064 -0.076 0.883
T 5 & i LDMC 0.183 -0.932 -0.069 0.018 0.908
HHE{E Eigenvalue 5.989 4.388 1.329 1.063

TTHRZE Contribution rate/% 42.775 31.343 9.495 7.589

R 42.775 74.118 83.613 91.203

Accumulative contribution rate/%
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2.3 WIBAGH 2 5 KR I D REVEIR A R
I AR AR A B BRI IR 7 9 22 57 AT R0 (3R 3) , AR R el B T R 0 BRSO 22 B B
AR B BRI IS S B =2> — G >— G A KB B, AR BE R BN — 4> = > “ A KB Ee

£3 TREKMEABHESQEERES T

Table 3 Descriptive statistics for the different growth period of tree structure in Bombax ceiba Linnaeus communities

" . - T IAE "
K s S B IE el

. . Height to Number of .
The growth stage Height Crown breadth Taperingness

crown base branches

— KB B Primary growth stage 1.616+0.639¢ 1.392+0.827¢ 0.679+0.512¢ 13.200+6.601¢ 100.090+12.239a
TG KB BE Secondary growth stage 16.443+4.832b 9.914+4.144b 6.250+2.163b 15.100+5.351b 94.280+11.032¢
=G KB B Tertiary growth stage 18.482+1.987a 17.059+3.947a 6.673+1.163a 18.700+4.254a 97.440+15.252h

RFIANEFHERRZEF BE (P < 0.05)

i 1 % A A A3 HT AR I D BRI K7 B MR R 56 R (36 4) , K 8 . I TR 5 e i k2 R 5 5 I 5 fi
O MAIE SR SR AR TR AR K S A A DG i KR LT AR T T e
P A RE (AR O, e Ly R e B v A [R1 U ZR B0 (439 R - 0.824 . —0.900,0.909 ) ¥4 K T4 il i
FIBRIE T A R (4331 —-0.448 .\ -0.354,0.428 ) , K BAM &R M i K o | et i AR DL R 9 & = 1)
FHER T, TR IR 02 R B R s i R b S B AR SR R S A G R R 4 A o A Il ) R
(0.732) RFHAHIE (0.369) M4 (0.230) , FRBHFZ M i A oo i (9 35 2R e, FEOOR A Il BE i 42
R, A A D RE MR 2 e R = AR EIRE A A A S R R

F4 Mg SREEREZR S RS

Table 4 Stepwise regression analysis of leaf functional traits and tree structure

ek R it f 7 8 Wi AR
Traits Stepwise regression equations Standardization regressive coefficient Coefficient of
determination
Y LA LA=61.504-0.708CB By =-0.456 0.208
Wi LEW LFW =1.359+0.087HCB Bycp =0.575 0.331
-4 AN LSW LSW =1.476+0.081HCB Bycp =0.538 0.289
- LDW LDW =0.302+0.018H B, =0.676 0.457
Rk LWC LWC=0.923-0.002T-0.006H B;=-0.448 B, =-0.824 0.679
At AR K i LRWC LRWC =0.887+0.003H B, =0.617 0.381
Lo T AR SLA SLA =308.521-5.717H-1.386T B,=-0.900,B,=-0.354 0.748
LGB B LMA LMA =-0.005+0.003D+0.000T+0.000H B, =0.230,B,=0.369,B;,=0.732 0.854
4 B B LMDC LMDC =0.079+0.002T+0.006H B;=0.428,B,,=0.909 0.780

H.- W& Height; D : 4% Diameter; CB : i Crown breadth ; HCB . 4 F 75 Height to crown base; T': HIJJQE Taperingness
3 itig

I REPERR I B 25 U b S A 25 RIS M S ] bR . ANOURE 2 12 D00 78 AR ) 7 B i AR 4%
A LI e A AL B S IS AR ) X B 5 F) SR IR 7 R AR A SR (3 SR ), AN TR] AR B B 1 A
HINREPR A AL, it 2 (2R A A PP AR A HE A ) A 2 25 A S | L2 A B s 21520
31 AFEAK BB D RErER B2 AL

LW B S REPER BT B B 5 AR BRI ol T AR B A I BT B B 22 S, L D B IR A9 72 Al 2 1
XA 22 S R Bl S R 2 — o AR A I A R 3 o 3 T AR | LU T AR A DG RE ) A S R
A SRR PR E A A I B R (B 1) 5 [R5 7K A AR A A S W 7 A A A R 300 By e A, 3 1)
B HAR A TR SR IE RS, $2 m DRI A AE e A RE T (BT 1) 5 T e R A AR AR 0 s iy S0 O AR 3 5 o/ i
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TR | L T RROR R AL (0 2 S AR Tl v R TG I 22 B3R 23 K a0 5 it 8 7K i ) R AR A A A A I
WARIHIE AR B TE 2 ROPR, i b AR R SARAE 2 i AR S K R AR A A R
PRACHAR A B 20 S T B S PR B A X R 20 I AR IS DR BE ), i Pt 00 o 35 e O AR ) E S 4 3
LR E I U AR G, HARPURE K ookl XS5 ) BRAR 35 BE 0 T iR, LA 2378 B M W sh ) BR s ML £
A% i it A AR A B PO A w8 L P B S UL A v 1 B R R PR RE 0 AR i A
Xt KR B R | R A A AR A rh R B A AR K B B 0 AT INTR A T SR AR AP S
THMBTIRAHRE S (B 1),

RO B ARG B, it D eV IR AR B AT B AR T A KBTI R AR T A A S
DUF, BEURA HIBORI R S5 5 1 A KA S A AR S RE S8 00 A O I SR AR A 1, SE MR BT A W Bt %
I B 2R 1) 72 AR BOAS [R) ) 9 D) P SRS SR i IS A1 SR A B
32 MBS SR IR S KR

LI D BEMIR ] B £ PO T AN B A7 A TR OC R B U0, I o AN [ PR 25 54 9 4 R A A 3 7
BT AEVFEARSE D LU AR T | M SR A AR Y SR DG OC R T AR
AR S T] 90 G 3R 5 T g P2 0 25 5 L T AR 9 35 67 R O J2 i A A AE rh i A7 AR (R ) 3
BT R A i SR BCBE M R N 22 S 10 AR A i A 5 KR S i T AR L AR L S IEASG (R 1)
AR T AR IR, e A K B N 5 4 A FRBEUR, 5 B RO AR — B T AR LG i AR
/AN RIS I R AR R ARG, 3R IR B9 A 3 TR e, I R R 20 BE R R R 0 % , I 0 B T
T AR K L B T A A TE AR DG, LR L A T A T e S TE A
o, VLR AN B8 22 T A A S HCER RIR B, 3P B ac A ICP s 7 BRI, i JBES S5k A
RE TR 11 BB ) A S0 e A FE 1) 583 1 398 45 S O AN RS2 0, 3 T2 AR T 25 R e R AR £
3.3 WRTIRRRIR XS AR 45 44 fry i

FHRFFE R I TGIN T (MoK R GRS (B 7 (T B0m ST ) | R BT (2R 2k
AP AT ) 2 M D RE MR RO 485 K 50752 B AR AR R B B s | AR iy ek i 45 A o 1Y
T, LAGE S Mo A A S BT IR AR A I T A I B2 BT S B A AL 3R W e AR R A R 5 7 B SRR ARG 2
2SI BT, A R A KRR B FR N (3R 3) 6

ABEFE A W A A B BR G 22 5 , 221t i D REMEIR S ML S5 M AT A8 1A b . LA R R
i AR el £ B DA OGSk | M i RS R ARHIEE ARG, i B A A S, R R i
FIEE ST @ 2 IEARSC, U WA T i ( RII A B ARRS 32 0607 B ) By | AR it i HA B0 i 97 70 3R BCRE T
R E AR S K S R S IR DG B T AR I R A e 07 R A R i ) B RS [ ek B RN S
T RPTRRES) . LU B S AR M A 52 TE AR G, T BT e AR A LA B 5 0 B TR A
KB ) BEST . ik SRR BT R IREIEE W M 3R R R AR M D RETEAR I R T (3R 4) .

4 it

FLY) I8 H 0 B BRI A B E AR R R SR IE R SR BC . AT REE AR A AR, i
JI 2 B K PRAE A AN TR, i D BE MR A AR AN [ 2 ) 22 e A — S R A, R AR S R A A 1 A — 2 B B
82N RN ATl e B ST ¢V G U e g SVAER: (R IVALS = @31 B2 1 o o i M T (2 I 5 3 ST 1 S S SN
W2 2RI R 5 AN ) A 20 B RS e AR T D RE R I A8k, S30h , N2 3l (il s 2 BFE D7 X458 ) A
PRI 22 5 (R 2R gk e | oK 2R AR ) R TS IR - D RE MR R S5 4 FERSR BT
JEHE TR AR S RALBCE MR AR SE /N I, A 2 4R ETRTEARMR A K AR a3, 70 S 3R Y
SRI, h 4 Tk — 20 I A AR R SR SRR 2 A

http ; //www.ecologica.cn



7 39

¥y A T RIE AT R AR It D RETER 22 ST 2841

£ 3L HR ( References)

[1]

[2]

[3]
[4]
[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]
[14]
[15]
[16]
[17]
[18]

[19]

[20]
[21]

[22]
(23]
[24]

[25]
[26]
[27]
[28]
[29]
[30]
[31]

Mouton T L, Matheson F E, Stephenson F, Champion P D, Wadhwa S, Hamer M P, Catlin A, Riis T. Environmental filtering of native and non-
native stream macrophyte assemblages by habitat disturbances in an agricultural landscape. Science of the Total Environment, 2019, 659:
1370-1381.

Wright I J, Dong N, Maire V, Prentice I C, Westoby M, Diaz S, Gallagher R V, Jacobs B F, Kooyman R, Law E A, Leishman M R, Niinemets
U, Reich P B, Sack L, Villar R, Wang H, Wilf P. Global climatic drivers of leaf size. Science, 2017, 357(6354) : 917-921.

WA, BRIEMG. R I AR BERE. A2 AR, 2014, 33(10) : 2834-2841.

BRI, BISLZL, BRA, B, R, FRE M Al i S Re MR S AR, dEsTMOl R 2240, 2021, 43(2) : 81-89.

de Oliveira A C P, Nunes A, Rodrigues R G, Branquinho C. The response of plant functional traits to aridity in a tropical dry forest. Science of the
Total Environment, 2020, 747 . 141177.

Dutilleul P, Han L. W, Valladares F, Messier C. Crown traits of coniferous trees and their relation to shade tolerance can differ with leaf type: a
biophysical demonstration using computed tomography scanning data. Frontiers in Plant Science, 2015, 6. 172.

ik, 2595, IR, BRI, A, X5 REARE RSN RS DR RO S LRI R ROl RSB43R HARRL
W2, 2020, 44(2): 181-190.

Oktavia D, Jin G Z. Variations in leaf morphological and chemical traits in response to life stages, plant functional types, and habitat types in an
old-growth temperate forest. Basic and Applied Ecology, 2020, 49. 22-33.

da Silveira T I, Boeger M R T, Maranho L T, de Melo J C F, Soffiatti P. Functional leaf traits of 57 woody species of the Araucaria forest, Southern
Brazil. Brazilian Journal of Botany, 2015, 38(2) : 357-366.

FILER, T, BRIEEE, sKALR, RiH, otk UM 2R X A2 AR 48 it v S RE Rk i R, R 252440, 2019, 39(15):
5653-5661.

BEFY, JHRE, Bt BTG BCSEHTRESRMORAR A I A S RE MR B HAR ELOC R N S IR A 44, (2021-01-16) . hitps://kns.
cnki.net/KCMS/ detail/ detail.aspx? dbcode = CJFQ&dbname = CAPJLAST&filename = YYHS2021012500A.

Bl , RWNEE, AR, B, o, IO5. R FEARERIBE T S RE MR 22 S MRS R ESR AN OC R AR, 2017, 28(1)
28-36.

K, AR, HRH, T2, Pt E EOR AR SRR MR SRR IE FIOCR. KRBT, 2013, 20(3) : 125-130.

R, R, EAkE, BGER, I, S SRMORHL A L EARUK R SCRISE R, AR, 2017, 37(15) : 4956-4962.
XUSC, SCHR, LT, AU LA - Sl R MR TR BE 78 Ak B OB AR R, b aURR R 2454, 2021, 43(4) ; 47-55.

KAl ZeANE, B, EEOC, KA. BRI R B A ) S RE MR S CAR ELC R T RIXBFSY, 2018, 35(1) ; 137-143.

KRIE, WX, 2K, BT, BA-F. HYRAL ] IEMERS RIE N 1 AR T R . PUR AL 24k, 2021, 41(1) ; 183-187.
Sichaem J, Inthanon K, Funnimid N, Phontree K, Phan H V T, Tran T M D, Niamnont N, Srikittiwanna K, Sedlak S, Duong T H. Chemical
Constituents of the Stem Bark of Bombax ceiba. Chemistry of Natural Compounds, 2020, 56(5) : 909-911.

Bhargava S, Shah M B. Evaluation of efficacy of Bombax ceiba extract and its major constituent, mangiferin in streptozotocin ( STZ)-induced
diabetic rats. Journal of Complementary & Integrative Medicine, 2021, 18(2): 311-318.

Hassan M O. Leaf litter of Bombax ceiba L. threatens plant cover and floristic diversity in a new urban ecosystem. Flora, 2018, 242 22-30.
Sheikh J, Singh N, Srivastava M. Functional dyeing of cellulose-based ( Linen) fabric using Bombax Ceiba ( Kapok) flower extract. Fibers and
Polymers, 2019, 20(2) . 312-319.

HHaEy, DI, Robert S, Witk , ARIT. FREEN T XA R 781 K B0, AE28241E, 2013, 33(2) : 382-388.

HHEFS, WL, DMl AR AN [l B R R T R AR B . Mol B, 2017, 42(2) : 1-5.

Rapli, EWIC, RIFH, KA, 203, TIUZR. 3 MRS Fetk LBIC R I WFoe. MBIl R4 . HARRARR, 2017, 51
(1): 72-78.

B, IROGR, DU, BA, R, BPIRLE, E4, Iy, L0 TR AR AR AR A AR ST, ARSI, 2016, 36(5) : 1342-1351.
SROKER, VLHES, BRiG, ESUE. M SRR R R BRI, R IR, 2018, 34(33) : 74-83.

LA, RIZE, 575, BT, BAF. AFASE T ARG N R N SGE BTG, PEaMolk B4, 2020, 49(5) : 149- 154,
XVBHFs, BEE G AW L BT RS R A AR AR, 2016, 40(8) : 847-860.

T&, WP, B 8 R DAY DR IR A R AL SR A7, 2014, 34(9) @ 2308-2315.

R, TUEE, WRagts, VFIRAE, ) RE. Jb sty R A R DR B M M2 T 1. 0 AR A4, 2016, 27(6) ¢ 1861-1869.

Wright TJ, Westoby M, Reich P B. Convergence towards higher leaf mass per area in dry and nutrient-poor habitats has different consequences for

http ; //www.ecologica.cn



2842 JAE = 24

[32]

[33]

[34]

[35]
[36]

[37]
[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]

[46]

[47]

[48]

[49]

[50]

[51]
[52]

leaf life span. Journal of Ecology, 2002, 90(3) : 534-543.

EK, BRIUL, B, KT, EOHk, RS, KA, INE. ARRERRR I D RE R 2 R MO R ISR, LR,
2020, 37(12) : 2486-2496.

L, MR, VRN, PR, B, X107, B, WAL, P REAR IR X VAT i D RE VAR B AL R A S
HOLAR, 2019, 28(10) : 122-133.

BVEIR, AR, RIGEEE, KRB, RRFENAL, sKoK . 3 FARAE AT L DR AR AT R AT, P EDK AR FRRRA, 2019, 17(5)
100-109.

RN, AP, iR, TAET, PR, BT IIREMIR A B R X ERE AR AL A N S N B AR SR, 2015, 26(7) ¢ 1921-1927.
Gutschick V P, Wiegel F W. Optimizing the canopy photosynthetic rate by patterns of investment in specific leaf mass. The American Naturalist,
1988, 132(1): 67-86.

WK, AR, Bk, R, T/ BAT e B s AR A KO R T R A AL Mol B BESE, 2019, 32(6) : 31-39.

R, RHFR, X, WICE, WG, S AR R TR A R L AR S A R AR AR, 2019, 41(3)
609-618.

ERT, Bk, MRS, WSS, BT LD R XN R R R IR AL AR RN 2 3 v DO RE PR IR X 3 R 7. A= 252441, 2020, 40(3)
900-909.

WA, BhAbR, BRI, FRMRGE, MY, skbd, PREDE, KRS, SRR IREERTAR T i I RE RS IR B DGR MRS
i, 2018, 29(2) : 449-458.

de la Riva E G, Tosto A, Pérez-Ramos I M, Navarro-Fernandez C M, Olmo M, Anten N P R, Marafnion T, Villar R. A plant economics spectrum
in Mediterranean forests along environmental gradients: is there coordination among leaf, stem and root traits?. Journal of Vegetation Science,
2016, 27(1) : 187-199.

BOMER, ST, R, REHE, SKREST, 20, DhiR, SRR 522 A FY B U B B RS A I R R, RO R R
2020, 22(5) : 42-50.

i, R, JRE, ROEER, TR, XUBTE. 5 S AG RIS BN 3 R R R ORI, R AR R R AR 2, 2019, 39(8)
10-15.

BRI, XIHELL. A TR) 3 ) B AR GG sl i p She otk B mepfoll KAl . BARRIAERR, 2017, 41(4) : 80-88.

Rosbakh S, Romermann C, Poschlod P. Specific leaf area correlates with temperature ; new evidence of trait variation at the population, species and
community levels. Alpine Botany, 2015, 125(2) : 79-86.

KFIF, BRI, MRS, VAR, PUERK, WeShu. IS By 4 R LS Y T S REVER B . SRR AR MR, 2020, 26
(3): 667-673.

MR, O, e, MUK, SR, WA, sRaRZR. U AR AR X B AR W - Sl B LR Al ) RN AR S BRI K2
i, 2021, 49(1) . 23-28.

R, KRBT, Jandug C M B, BABL, TRFRH. T R HROPREE B s 40 4 D) REMIR AR S 5 7 bt B R T DG 2R et pfll K22
i, 2020, 42(2) : 68-78

AR, P, IR, AUHE, B, X, FIF, THBE. AR ARG E X TR AR U RS IR & R A s
Mol K24, 2020, 42(2) ; 19-30

BREFy, WIEIR, ETN, ik, WA, Z0RPE ORI A 5T ARk it e Bl Sk R SRR R TG R RS,
2018, 38(10): 3581-3591.

LMY, WHRIT, BRE, BIHY. R BRI LR R R BT IR . R, 2014, 33(10) ; 2625-2632.

ET, BRI, EER, RS, LK X A RAB Y A R AT SRR TR RN, AR, 2018, 26(2) ¢ 402-408.

http ; //www.ecologica.cn



