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The impact of short-term NO, pollution on leaf functional traits of nine landscape

plant species

LAI Xiaohong "**, WANG Haiyang' , ZHONG Yuhang ', LIN Li"**, LI Mingyang" > "
1 College of Horticulture and Landscape Architecture, Southwest University, Chongqing 400715, China

2 Chongqing Engineering Research Center for Floriculture, Chongqing 400715, China

3 Key Laboratory of Horticulture Science for Southern Mountainous Regions, Chongqing 400715, China

Abstract; Leaf functional traits can reflect adaptation and response of individual plants to environmental variability. In this
study, we conducted a 20-day artificial fumigation experiment on nine common landscape plant species to examine the
response of leaf morphological traits (individual leaf mass, individual leaf area, and specific leaf area), photosynthetic
traits ( photosynthetic rate and fluorescence parameters), and chemical traits ( leaf nitrogen content, leaf phosphorus
content, and N: P ratio) to different NO, concentration treatments. The experiments showed there were significant
differences in the response of different plant leaf traits to NO, pollution, notably that different plants had different adaptation
strategies to deal with NO, pollution. Leaf traits of the same plant under different concentrations of NO, varied in the same
direction, but were of different magnitudes, which means the response strategy of the same plant to different NO,

concentrations also varied. We found that most leaf trait relationships were consistent with the leaf economic spectrum.
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However, there was no significant correlation between leaf nitrogen content and specific leaf area (SLA). The lack of a
significant leaf N—SLA relationship might be caused by the variations in environmental conditions. Our research revealed
plant differences in response to NO, pollution, and these results are of great significance for predicting coevolution of plant

functional traits and changes in plant ecological strategies brought about by urban air pollution.
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Table 1 Basic information of the experimental plants

FH%) Plants H1LT 44 Scientific names H: K Growth forms
FRY Rhododendron simsii Planch. WEEMEAR
A Pittosporum tobira (Thunb.) Ait. WA
FARZL N Loropetalum chinense (R. Br.) Oliv.var. rubrum Yieh HRHEAR
AN Prunus Cerasifera Ehrhar f. atropurpurea ( Jacg.) TR A
H A i A% Cerasus serrulata var. lannesiana ( Carr.) Makino HIHTRA
REEFE Cinnanomum japonicum ( Diels) Sieb. BT
EXiA Lagerstroemia indica L. TE-FEA
ESiil Cercis chinensis Bunge PEIHE A
sentpk Amygdalus persica L. * Atropurpurea’ T FRA

1.3 Sy #Zidt

(1)3HE

R T B AR B NO IR A T4 ], XU B TR AFERE A E RS ENRSR
AR E A, EREK 6 m, % 2.5 m, & 3 m, THEENCEARETT, IF 0 R N o S5 e, BERESR R
T H 375 B G, TC g i P 00 2R S S0 MR R B 5 NO, S ™ A8 R 40 =22y NO, AR 98 1 R 2 <0/ 4
B U Y NO, AU 48 S AE I AU T — SR s KWL T ) — ki A=,
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ARG BCHST- (B S 5 2000 8 H8 Ao 0 58 B 48 1 it 220658 5 800 pmol - - 57, CO, M N 380
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A nmolCO, - cs7
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WA R A R R TR 20 0S-30P + SR 5O GAL (AR ) X 2R R DOCSEGHA TN | FH I8
e JefEnt g, 20 min J5 K TSR B b FTF e R e 3 NV A R B AE 660 nm [
BICIRSLAEAEUR T o BEHL Fo, Ff Fo FoU J& A AR B AL A 1L Al il ok op G IOA , 75 8 Fm Fv/Fm,
1.5 BdEadr

SYMTRTE SR D RE IR B (AT 10 SR RS A X AR 48, LA Bt ot e A AL 1E 254347, TR) IR0 4
] (RS R B, FEARAR TR A= 36 U PR AR A6 AS [R) A BT (14 22 S ISR I XUR 28 2200 AT, bR A
T PR FRIEAEAS [ B 1) 22 55 SR FH B DR 38 7 22 43001 5 PR AT A 5 OC 3 SR T Pearson #HC R $0 5347 5
BFXH A AE 5 5 R PR IR 4 A R AR L 325 2% ( Standardized Major Axis Estimation, SMA ) "2 23 7 AS ] 4b B
XFPEAR A G 52 5 35 J5 R 2 RS 7341 (PCA) BRSNS [R) AL 345 4 N AN [RIA B Motk i 25 2 8% B30 43
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XUPR ZRT7 2253 T, AN A 305 28 (4 S5 9 ) R bR 22 S 12 3% (P <0.001) |, {EARTR] NO, 4b BRI
Lo Z S HAR IR PR R AN 22 5 AN R KB (TR AR S HEAR) AR A i PRIk 22 53 40k 38 (P<0.001) |, {HL[R] A
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NO, Kb B A Wi 137 1 JC . 35 22 5+

2L X AN [R A A2 PR T 20 A ol 1, SRR AR SR [R] NO, A B LK P 28 ELAE IR A i
PRI EAT AR 3 BRI (P<0.001) |, AT WLAS [R) AR I PR sDR S AN [T B N O, S U7 A 22 A A1 14 I 197 55 s ( AL
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Table 2 Two-way ANOVA for plant species and NO,treatment, functional types and NO,treatment on leaf traits

[K¥ Factor F(P){H Value [K¥ Factor F(P){H Value [K¥ Factor F(P) i Value
HENG AL Life form 50.337(<0.001)  EKAE! Growth form 20.268(<0.001)  #Ff Species 21.763(<0.001)
NO, AbF Treatment 1.221(0.253) NO, ZbF Treatment 0.925(0.550) NO, #bF Treatment 3.997(<0.001)
HE TR HIXNO, Ab B HERIUXNO, Ab HE PIBhxNO, 4bHH

) ? 0.917(0.560) ? 0.955(0.515) 4 o 2.801(<0.001)
Life formxTreatment Growth formxTreatment Speciesx Treatment

AT B 53 < BTN 5 A K IR 23 TR AR AR
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ICH AL TR FRHS AR ZT4RAR | HASHEATE 28% N. P HO(E I BT, KA ke SRRk IAAIG 225 | 550
JCHA AR SR AN BT R RY VA AR BB NP LT R 200 AR SR R R AR, LR R R
iy = Wi TR (o

ATV TR R NP & X AN [R) Rk BE NO, 2B i By A 7R R 22 5 Rl AP ) it e NP & &4 NO,
TR N7 ] REAEEZE S
2.5 MHHRRARSCHE M

Xf i R A PEAR BEATAHOC /3 v A, it o JE S G A R (B B AR | T AR ) Ot AR BEMAR
OEAHER Fv/Fm) AHEEMR (N P & NP () 2 835 /77 B E IEAA e R HFR B,
N S5 M AR DA 3RS e AR Z 18] TG 8 A OC I o 3 MR A P ABE s 22 ) o A7 7 8385 A DGk
R F 8 5 Bt AR 2 3 IR AH DG (P<0.001) DEA B Fv/Fm U0 354056 (P<0.001) , M N & it P
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Table 3 Correlation among leaf traits

Atk MNFE O EA MEAR OEEEE FOs% HWNgR P EE AWk
Variable ILM ILA SLA A s Fv/Fm LNC LPC N:P
BT ILM 1

BT ILA 0.973** 1

FEH AR SLA -0.162 0.071 1

JEEHR A, 0.738** 0.775** 0.125 1

FISH Fv/Fm 0.732"* 0.789** 0.211 0.706 ** 1

N &5 LNC 0.625** 0.663 ** 0.134 0.674"* 0.567** 1

M P &1 LPC 0.530"* 0.479**  -0.243" 0.458 ** 0.098 0.361** 1

AWELL NP 0.174 0.251* 0.322"* 0.279* 0.464 ** 0.668"*  -0.453** 1

s FN L EA I (P<0.05) 5 = * Fnilk B EAMIE(P <0.01) ;ILM ; BT individual leaf mass; ILA ; BT A individual leaf area; SLA ; HuI:
T specific leaf area; A, : Y65 H photosynthetic rate; Fv/Fm M4t R 924 fluorescence parameters; LNC: M N Z 4 leaf nitrogen content;

LPC " P %%t leaf phosphorus content

2.6  FWHorHr

1 RSB T bR 2 PRI A il A OGP, PRI, R X AR S5 v 9 R #E — AN S AbFE R () 8 NI
AR AT F 8053 00, BB PIAS A LA AT B (W3R 4) 5 — TR T 55.3% 78 S 58 — sy
ke T 24% W72 S 511 79.3%

B F A SR RN R T E DEE G DEEYOESE M N SR B IEARDG U g4Ik 0.8 LA
I, BRIk T R WA A VE R S AR LR SO AR — FE R ORI R AR S (L 4)

5 F 5 U AR N P B IE ARG, A3 34 8 0.66,0.81, 5t P & i AUAH G, iU i 4K
—0.78 ; Horfr | I T B BRAR BRI A S T N P (E S IR B R N P R KR A A K i BRI A S
SRR IAEE T P TR MR AR T N JTRE AN & AR AR R, N P AR A 3 B R R R N T R AR AL X
AR BRI, B P i NP AR e R Z — NP EHS 5 R A, 8O — 35y
F S WA PR B IR AR T (LR 4)

x4 mHyHE
Table 4 Component loadings
H—F Wy COE BLA A 5 2% B — 1
PCI PC2 h2 u2
Bk ILM 0.91 -0.3 0.92 0.084
A ILA 0.94 -0.15 0.92 0.084
et B SLA 0.12 0.66 0.45 0.551
A A, 0.9 -0.07 0.81 0.188
KISH Fv/Fm 0.88 0.21 0.81 0.186
N & LNC 0.84 0.23 0.76 0.236
M P i LPC 0.45 -0.78 0.82 0.184
AWEIL NP 0.45 0.81 0.86 0.142

PC1 AR — T4 ; PC2 FREREE — sy s h2 AAFMS A R 705 22 u2 A3 ME— P TLM ; B0 T3 individual leaf mass; TLA ; B IR
individual leaf area; SLA ; HLIH-THIFH specific leaf area; A, : Y& photosynthetic rate; Fv/Fm . M4t Z 9% S 4L fluorescence parameters; LNC ;I

mass *

N 5 leaf nitrogen content; LPC I P {5 leaf phosphorus content

55 For T 2) | [ PR DR B 2 SR 8 20 19 (5 8% -5 %o IR 2H 38) g o 2 2 AR (82 3% 7
(o] B — 2 (B AR B AN TR], B[RRI R X AN [ BE NO, w1 J7 o) AR [ (E R B AT 22 53 5 AN TRl AL ) ik
RT3 e J38 20 R v e 2 2 P 67 % DU 2 S K, Ul AN [R) AL 6 NO, B8R 7 [l A f] - AR 3 AN [R] NO,
SEAAL B AR MIR A A R AL 7 1, AR o 4 4
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S R 1 DS B ARk W A 2 I 1 RS
Bl HAS B BRI 3 40 b 1 E R Bl T 3R A g 2
JCHA S8R A s ST ARACHT Wl 35 T 101 B 3, nT D AR P 6K
e A L v i P A B A 3 SR AN K

552 4 5 EEMRE I IRITE AN ] NO, Hk E Ak . .
FUR iR ol 1 Ao 2 B m s, 5 Dim (553.%)
— LG I AR, B NO, A BRASAR ) ¢ U5 AR HRE 1 M2 Rl £k o

: ‘ E2 RS TEYM RS E S

S F%ﬁ’ﬁ%ﬁﬁﬁ%ﬁ NOZ?&%’ ﬁ,’(!@?,xlﬁl NO, Fig. 2  Spatial displacement of plant leaf traits at different
WY 2 1 B R AR IR ) S IRIAE A 7= FT BRI, reatment levels
HAZE PR ) R B B R FE AR R s A e R SR, 7 Sk AR S M PR AR ) b 3 1 %5
P VST R A R 3. PRl PR AR TE BN BDRLIRE R A S, T 5 = T 2
POREHI 5K NO, 15 T A FR A o A AR A 41LE) B AL GRS, BIK 5 1F 7 T 22 W Sk 10 2%

53 L L2 R B R T NO, e AQE@J iéﬂﬂ/ﬂﬁz,?ﬁlﬁﬁ%ﬁﬁﬁﬁzrﬂlﬁ@%iﬁﬂéBéﬂ@J cal
BRI A | EEASE R 2
A5 gl , BRI Rl Ae A 7=y 4 i  (H SR IR AR BRE J1 7E U 55 , b TR Fa e ik 30, 225 4k 52 4k K 3B S0 ) 5034 i NO,
W B, X ALY 5 A TR A A 7 n] 25 DRGSR AR IURE 77 % 9 559 11T R TG, BV ) 555 41k J . i Al b I b A
Pt ARG v 1 g ok B X S il 1 IE A B, AN [RIAE T A0 2RV 2l 2 o B Bl I R A
T 2 E R sl RIIGHR 2 vk B AL EE T PR IRl f A = 0 B4R R T SR UR AR BURE Ty 20 2R A, K
PERERG R

55 4 2R Z ISR NO, VR BE AR PR MRV 32 o 1 S 82 80, W o 2 IE R85,
555 =AM B, BV A G IR AR ICRE 4 =, (R R AR B SRR AR, T et A s 2y Rk RE = N H T A &
B 2R GE AL, DA i PREE 3 N e T, S R AL AR R A BRI JEAR A A BR A4 B8 IR A5G rh EA 7 2R A7 5 2 R AUl
PEE LR

(=]

Dim (24%)

|
—_

3 Fit5iTie

3.1 PFIIREPEIRGT NO,
S AT, 0 R RIS AR IR EE NO, V5 e (R0 0 77 26 25 5, F B0 i - MR BT J% HEAR 75 28 1 72
RSB, TR R AR NO, TR R ELAT ] 525 5 IR AT R IR NO, T
A (E RS A BRI ] TR TR 75 Y T 22 ) 538 MR IR . 9 Ak
AR LTHIOR | P AR S 4 RO NO, (35 1 A8 ) 3, 7R A SR | BEVE IR AR ) R AL
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