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Abstract; Plant morphology and photosynthesis can serve as indicators of how well a plant will react to urban air pollution.
The physiological photosynthetic response of plant leaves to NO,, a characteristic contaminant in vehicle exhaust from urban
roads, was studied in this study. The intelligent artificial fumigation chamber was used to simulate the biennial
Bougainvillea spectabilis seedlings ( NO, volume fraction was 0 wL/L (natural air) , 4 pL/L, and 8 nL/L, labeled as CK,
T1, and T2).After NO, stress, we looked at the leaf morphology, microstructure, and photosynthetic traits of B. spectabilis.

The findings revealed that: (1) It was discovered that the low concentration T1 group’s leaves underwent minimal alteration
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in comparison to CK. The leaves in the high concentration T2 group gradually lost water as the concentration of NO, gas
stressed them, leaving either clear water stains or cauterized yellow patches on the leaf surface. (2) Leaf microstructure
study revealed that under conditions of high NO, stress, the extent of stomatal shrinking increased and stomatal openness
reduced. Chloroplast structure changes, particularly the loosening and enlargement of the thylakoid structure. (3) Leaf
photosynthetic characteristics study revealed that NO, stress in the T1 and T2 groups decreased the maximum net
photosynthetic rate (P, ) and the light saturation point (LSP), while increasing the light compensation point ( LCP).
There were differences between the four light response models in terms of apparent quantum efficiency (AQE) and dark
respiration rate (Rd). (4) Among the four light response models, the CK group had the highest accuracy, the lowest root
mean square error, and the highest coefficient of determination ( R>) among the four. Particularly, the rectangular
hyperbola model comes in second place to the leaf drift mechanism model in terms of best fitting performance.Our study’s
findings demonstrate that B. spectabilis may adapt to varying NO, concentrations, notably high concentrations under acute
stress, by changing its morphology and photosynthetic characteristic characteristics.The findings will assist spread awareness
of and use of various road greenbelt B. spectabilis. It is crucial to understand B. spectabilis” ecological and spatial advantages

as well as its process of adaptation in order to better understand environmental heterogeneity.

Key Words: Bougainvillea spectabilis; NO, stress; Anatomical structure; Photosynthetic characteristics
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BH Parameter / (mg/g) CK Tl T2
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LCP AQE Hl Rd 2 ERE WA H IR M EESE, LCP M2 Sl 34.303—69.564 pmol m™
s N CK 3 T2 MG, AQE fEEShTE R A 0.022—0.039 , Fifi 5 36 3 BE A5 in , 1 S0 4 AL 2 A A5 £
AQE 5 HAMZH 2 5 W2 3 HE A CK . T1 A1 T2 4114 AQE 43514 0.039 ,0.030 1 0.025, S 3B W7 F ke sh, 1
REEFAY R RA IFESHTEHE KR 1.330—2.289 pmol m™ s, K IGA RIS HR 1K R (HAS LA —,

R2 4MBEREBRERE NO,HET=REBHHENASSHEUSE

Table 2 Four light response models fitted values of photosynthetic parameters for different concentration of NO, stress

NO, Bt o BWRTHE OB ISY  OBMEELY s I
NO, stress Model AQE (pmol m™2s7") (pmol m™2s7") ( ol m ) (ol m 57
CK CL — ~600 ~40.256 ~11.523 ~1.942

YZ 0.039 — 34.303 — 2.121

RH 0.031 471.710" 37.029 12.652 1.971

NRH 0.031 460.161 " 38.453 12.351 1.914

IE """ 0.030 — 34.197 8.862 1.189
Tl CL — ~600 ~49.892 ~7.035 ~1.904

YZ 0.030 — 46.198 — 2.119

RH 0.023 442.087 " 47.648 8.095 2.073

NRH 0.023 445.739 " 46.945 8.160 2.092

IE """ 0.022 — 58.779 5.149 1.330
T2 CL — ~600 ~62.168 ~4.632 ~1.354

YZ 0.025 902.037 65.651 4.899 1.965

RH 0.023 429.478 " 52.859 7.589 2.289

NRH 0.022 386.727 " 69.564 6.648 1.860

IE """ 0.022 — 67.995 4.576 1.434

AQE; F W TAL% Apparent quantum efficiency ; LSP : YGHIHI 4 Light saturation point; LCP ; YeAME S Light compensation point; P, : Ft Kt
A% maximum net photosynthetic rate; Rd: K5 IF-WZ 3 2% Dark respiration rate; CL: SZ M {H Measured value; YZ . T ER % HLEEAE A Leaf flapping
mechanism model ; RH ; ELF AU 285 Rectangular hyperbolic model ; NRH ; 12 EL /i AU 2645 % Non-rectangular hyperbolic model ; IE ; 5507 2 Index
equation; * ; /7% P, = AQEXLSP-Rd KAHM MR ADEH; + * . BEEDCEHEER 0.9P,, JITXIT R IGHES LSP; + + * . fEHCFRIVRIEX
KK P, = Pl = e Punn) - R, 2]

WA 6 Fizs , fEA R NO, AR | 24 PAR<200 wmol m™ s™'4 Al i BRI Fr 40l & Ay i 2k 5 CK 4178
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Fig.6 The optical response curves fitted by light response models
BB =R AR HA SUM AR, e J5 AR B0 . XN TN R MR B2 A9 NOLARBRAE , il T2 B it J5 , =4
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Table 3 Comparison of goodness-of-fit on four light response models for different concentration of NO, stress

Kb Jieil] WIAEEE Goodness of fit Lb3E Ji%id A PERE Goodness of fit
Treatment  Model RMSE MAE R Treatment Model RMSE MAE R2

CK YZ 0.251 0.193 0.996 NRH 0.177 0.141 0.990
RH 0.274 0.224 0.995 IE 0.214 0.155 0.993
NRH 0.283 0.230 0.995 T2 YZ 0.227 0.177 0.991
IE 0.326 0.243 0.993 RH 0.169 0.134 0.989
Tl YZ 0.176 0.139 0.990 NRH 0.213 0.143 0.992
RH 0.182 0.132 0.995 IE 0.206 0.147 0.992

R? . Yt 7€ 24K Coefficient of determination ; RMSE : ¥ Jy iR 12 22 Root—mean—square error; MAE ; 24 %1 12 22 Mean absolute error.

3 g
3.1 A[FEHE NO, WA T =Mt 5 RIE S 21k

TP R G i A SRR PR A3 R PR AR AL IR IR 4 A BRI BERAAIE , BEAS S AR 0 10 45 1)
W o7 TS L PERL 7 AR R I, R R EE NO, M a T, = M M4l i (8 SRR AE R 2 — R i f w5 AL
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