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Responses and adaptive status of three garden plants exposed to night illumination
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Abstract: Light pollution is one of the most serious pollutants in urban ecosystems. Existing research in this field has
mainly focused on the effects of light pollution on human health, life cycles, and behavior and actions of insects or other
animals, whereas information regarding its effects on the physiology and ecology of plants is lacking. We used Impatiens
balsamina, Gardenia jasminoides, and Dendranthema morifolium to document biomass accumulation and allocation,
blossoming, pigmentation, C and N content (and C/N ratio), and activities of antioxidant enzymes in response to night
illumination produced by a white LED from 1800 to 2400 h (T1 treatment) , from 1800 to 0800 h the following day ( T2
treatment ) , and natural photoperiod (control; CK). The main results were as follows: (1) Compared to CK, T1 and T2
increased the biomass of I. balsamina by 1.4 and 1.9 times, respectively, and the C/N ratio in leaves by 1.2 and 1.9 times,
respectively, but decreased the N content in leaves and stems, and content of pigments in leaves. The T1 treatment delayed
florescence, and the T2 treatment inhibited flowering. (2) Although neither T1 nor T2 affected the florescence of G.
Jasminoides , night illumination increased the average number of flowers and decreased average weight per flower. Compared
to CK, T2 significantly increased the C/N ratio in flowers and content of malondialdehyde ( MDA) , although it decreased
chlorophyll a, b, and total chlorophyll content in leaves. (3) Biomass and physiological traits were not obviously affected in

D. morifolium. However, both T1 and T2 inhibited flowering. These results indicated that flowering of both I. balsamina and
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D. morifolium were sensitive to the altered photoperiodism induced by nighttime illumination. In addition, growth and
nutrient status of 1. balsamina was negatively affected by nighttime illumination, and there was a detrimental effect on the
leaves of G. jasminoides. Generally, when compared to T2, the T1 treatment exerted fewer negative impacts on the three
species. Therefore, in urban light management, we should shorten the duration of illumination to the degree it is practical.

This will not only save electric energy, but also lessen the negative influence on the physiology and ecology of garden plants.

Key Words: light pollution; night illumination; white LED; photoperiodism
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Table 3 The effects of night illumination on pigments content and their ratio in leaves of three garden plants

e e LR a HEEE b ;@ﬁg 3 N4 2 E R o KM 1
Species Treatments Chl o/ ch b/ Car Chl(ath)/ Chl a/h "HREIE
(mg™' g FW) (mg™' g FW) (mg™' g FW) (mg™' g FW) Car/(a+h)
KAl CK 0.90+0.05* 0.42+0.02° 0.33+0.04° 1.33+0.07° 2.13+0.07" 0.25+0.03*
L. balsamina T1 0.93+0.04* 0.38+0.03* 0.24+0.01* 1.31£0.07° 2.46+0.10° 0.18+0.02°
™ 0.66+0.03" 0.28+0.02" 0.22+0.01" 0.94+0.05" 2.32+0.05® 0.24+0.02*
INHHE T CK 1.41£0.04* 0.64+0.03* 0.26+0.01° 2.04+0.07* 2.20+0.02" 0.13+0.00"
G. jasminoides Tl 1.32£0.03* 0.56+0.02%" 0.26+0.00° 1.88+0.05® 2.34+0.02° 0.14+0.00®
™ 1.17+0.04" 0.51+0.02" 0.25+0.00" 1.67+0.06" 2.29+0.02 0.15+0.01*
23 CK 0.47+0.02° 0.22+0.01° 0.08+0.00° 0.68+0.03" 2.18+0.03" 0.12+0.00"
D. morifolium T1 0.49+0.04* 0.21£0.02° 0.09+0.01° 0.70+0.06" 2.40£0.05° 0.13+0.00*
T2 0.41£0.02° 0.18+0.01° 0.08+0.01° 0.59+0.02° 2.3120.04" 0.13+0.00*
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M2R 2 b LR B (P<0.05) . T1 Al T2 AbBEIAE A B E B 4G4 F R & & KL, EHREER
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BE 2SR T2 A HEZF T ,SOD #1 POD G 1ES CK L & 225 , MDA W& mH B3 LT, TR, TI
A T2 AL FRI AT o 25 H I (4 SOD A1 POD 76, %A 52t 5 H MDA )55 i,

3 itit 5418
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Z BRI/ B RAAETE R DL B 20 T AE SR 0, T2 28 4F 1 38 B35 K (H =R Y AR L %
A 323 W R ADE IR 20 AR ) e B AT 88 B R0 IC . A R A 0 e X 8 1) 16 B e o
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garden plants
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