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Effects of elevated atmospheric CO. concentration and temperature on chlorophyll fluorescence characteris-
tics of japonica rice with different nitrogen applications

ZHAO Jing', CAO Yanmei’, KE Haonan’, HE Hao', LIU Miao', WU Rongjun"’, LI Qi', HU Zhenghua"

(1. Jiangsu Provincial University Key Laboratory of Agricultural and Ecological Meteorology, School of Ecology and Applied Meteorology,
Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. Changsha Agricultural Meteorological Experiment
Station, Changsha 410114, China; 3. Technical Equipment Center, Hunan Meteorological Bureau, Changsha 410021, China)

Abstract: This study aims to explore the effects of elevated atmospheric CO, concentration and temperature on the chlorophyll fluorescence
characteristics of rice under varying nitrogen application levels. An automatic CO. concentration and temperature control platform
composed of open—top chambers (OTC) was used, with japonica rice cultivar Nanjing 9108 as the experimental material. The main

treatments included : background CO, concentration and temperature (CK), elevated CO. concentration by 200 wmol - mol™ (C*), elevated

Wi B #A:2025-01-17 A EH:2025-06-14

TEEB A B (2001—) , Lo IO R AU B LS AE  BETE 7 T AR UG - E-mail : 202312070014@nuist.edu.cn

HBEMEE  RHRE E-mail:wurj@nuist.edu.cn; $1IEE  E-mail: zhhu@nuist.edu.cn

EETE - [H5 A AR ARG EITH (42375114,42275129) 5 1558 WFRAERMIFRDET I H (KYCX24_1451) 3 V05848 KA Q1H A I 231
251 B (202410300203 )

Project supported: National Natural Science Foundation of China (42375114, 42275129) ; Postgraduate Research and Innovation Program of Jiangsu
Province (KYCX24_1451) ; Undergraduate Training Program for Innovation and Entrepreneurship of Jiangsu Province (202410300203Y)



nEs! 34 VAIETsT R F4555% 1 1
temperature by 2 “C(T*), and both CO, concentration elevated by 200 wmol -mol™ and temperature elevated by 2 C(C'T*). Sub—treatments
involved nitrogen fertilizer levels: 0 (N,), 150 (N;s), 180 kg + hm™ (Nys), and 210 kg« hm™ (Ny ). A continuous excitation chlorophyll

fluorometer was used to measure the chlorophyll fluorescence parameters of rice leaves. The results showed that under Ny conditions,

compared to CK, C* led to a 13.8% decrease in variable fluorescence (F,) during the heading—grain filling stage, T* caused an 11.2%
decrease in F, during the elongation—booting stage, and C*T" resulted in a 18.4% decrease in F, and a 47.5% decrease in potential activity
(F./F,) during the elongation—booting stage. Under N5 conditions, T* increased F, by 25.0% during the heading—grain filling stage. Under
Nis conditions, C* led to an 8.5% increase in maximal photochemical efficiency (F,/F,) during the elongation—booting stage. Under Ny,
conditions, C*'T" caused a 5.7% decrease in F./F,, during the elongation—booting stage. Additionally, nitrogen application had a significant
effect on the SPAD values of rice, with SPAD values increasing significantly as nitrogen application increased. Under N2 conditions, the
SPAD value increased by 20.5% compared to No, indicating that nitrogen application helps improve chlorophyll content in rice leaves,
thereby enhancing photosynthetic potential. In summary, elevated CO, concentration and temperature damage the rice leaves photosystem
I, inhibiting electron transport and photochemical efficiency. However, nitrogen application can effectively mitigate these negative effects.

Therefore, in the context of future climate change, it is essential to optimize nitrogen fertilizer use to further regulate rice photosynthetic

efficiency.

Keywords :rice; CO, concentration; elevated temperature; nitrogen fertilizer; chlorophyll fluorescence
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Figure 1 OJIP curves of rice leaves with different treatments during the 2022 growing season
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Figure 2 OJIP curves of rice leaves with different treatments during the 2023 growing season
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Figure 3 Effects of elevated CO, concentration and temperature on relative SPAD of rice with different nitrogen applications
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Figure 4 Effects of elevated CO. concentration and temperature on initial fluorescence (F,) of rice with different nitrogen applications
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Figure 5 Effects of elevated CO, concentration and temperature on maximum fluorescence (F.,) in rice with different nitrogen applications
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Figure 6 Effects of elevated CO, concentration and temperature on variable fluorescence (F,) in rice with different nitrogen applications
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Figure 8 Effects of elevated CO- concentration and temperature on potential photochemical activity (F./F,) of PSI in rice with different

nitrogen applications
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