FA3HHE2H Vol43 No.2 FE R LR S 24 (SRR i)
2022 %3 H Mar. 2022 Journal of Jinggangshan University (Natural Science) 41

XEHS: 1674-8085 (2022) 02-0041-07

i & A B F R IR AR I 2 n T 7 R RT 43 3=
K ICHEF TN N F AR R

WIDCH Y, S #E, MIEA, B, L

LI B A R 2220, ML, 5 %2 343009; 2. L 74 44 21458 e B X A B 8595 el 45 B A SR =8, YL, 5% 343009)

O APRIHMERORE ARG RR K E N B A oG G AU IR, AR A SRR g 4 57 iR, SEETE 5 °C
R 12h 5, BAANLSMES (1828 'C) 556 (£ 100 umol'm?-s1) 58 (£9 1200 pmol'-m?s') Tk
5 8h, MM PSR R5E 5:30 ) F MR IE M ARIR R IR . g5 R, (RBURBA R T B0
R A ARBRAR T Al B KOG S PR RE o (RO AR A B AL TR OB BE IR (ABS/CS) 543k (TRo/CS),
HEEAS T H T HRFEEIO6RE (ETo/CS), RS 7 HFER (DIo/CS) MMM, EAGE AR PSIT ALK M4
Rk (OEC) PA:5umi, HFHAG T PSII 32440 QA A QB [ HLT-A&id . PRSI INIE 7 3 i Froa & PERE )
T, FESEOCIEIN KL KR BHRIGIE B E KT ABS/CS. TRo/CS F1 ETo/CS, {i£i#t T DIo/CS FIsEm, 5
I 4 5 s Pl B ) S R AR R 3P VE T B I B RS 18 i il OEC IR, P E R T Ha& sl FrEidm
BEAT, HF PSITBORFR LR T PSIe W] WL, MRS 5506 A0 B8 -1 1 Dl & PERE A B A 5 il AR I IR S
KR Foans ARBR: JBER: A POl ERROLIE T E) il 2

FESES: S642.2 XERFRINEG: A DOI:10.3969/j.issn.1674-8085.2022.02.007

EFFECTS OF DIFFERENT LIGHT INTENSITIES ON CHLOROPHYLL
FLUORESCENCE TRANSIENT IN LEAVES OF TOMATO DURING
RECOVERY PERIOD AFTER LOW NIGHT TEMPERATURE

"HU Wen-hai'?, QI Chao', HU Xue-hua!?, YAN Xiao-hong'?, LI Xiao-hong'?
(1. School of Life Sciences, Jingganshan University, Ji’an, Jiangxi 343009, China;

2.Key Laboratory of Agricultural Environmental Pollution Prevention and Control in Red Soil Hilly Region of Jiangxi Province, Ji’an, Jiangxi 343009, China)

Abstract: In order to investigate the effects of different light intensities on the functional activities of the
photosynthetic apparatus of tomato during recovery period after low night temperature, tomato (Zhongshu No.4)
was used for this experiment. Tomato seedlings were cultured in artificial climate chamber at temperature range
approximately 18-28 ‘C, photosynthetic photo flux density (PPFD) approximately 600 umol.m2.s"!, 12-h
photoperiod. The seedlings were transferred to artificial climate box (ZRY-YY 1000, Ningbo) at 5 'C low night
temperature (LNT) for overnight (19:00-7:00) exposure in the dark. On the following morning, the seedlings were
transferred to the artificial climate chamber and exposed to low light (LL, approximately 100 umol.m2.s!) or
highlight (HL, approximately 1200 pmol.m™.s!). Throughout the experiment, chlorophyll fluorescence transient

was examined in the youngest developmental leaf under low night temperature and subsequent recovery periods.
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The results showed that LNT reduced the photosynthetic performance of PSII in tomato leaves, but not
inducedphotoinhibition. LNT also did not affect the specific energy fluxes per unit area for absorption (ABS/CS)
and trapping (TRo/CS), however, decreased electron transport (ETo/CS) and increased dissipation energy fluxes
per unit area (DIo/CS). LNT did not disrupted the oxygen-evolving complex (OEC), but blocked the electron
transfer from Qa to Qgp. During the recovery period, high light aggravated the decline of photosynthetic
performance and led to the occurrence of photoinhibition. High light also decreased the ABS/CS, TRo/CS and
ETo/CS. High light induced the increase of DIo/CS, however, the protective capability of energy dissipation was
reduced to some extent with the time. High light not only disrupted the OEC, but also seriously blocked the
photosynthetic electron transfer, and the damage to electron transfer of PSII was greater than that of PSI. Low
light was beneficial to the recovery of photosynthetic performance and electron transfer of tomato leaves during
the recovery period after LNT.
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Fig. 1 Effects of low light (A) and high light (B) on the
chlorophyll fluorescence transient in tomato leaves during
recovery period after low night temperature
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Fig. 2 v Effects of different light intensities on the maximal
quantum efficiency of PSII (Fv/Fm) and photosynthetic
performance index (PIABS) in tomato leaves during recovery

period after low night temperature
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Fig. 3 Effects of different light intensities on the specific
energy fluxes per cross section in tomato leaves during

recovery period after low night temperature
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Fig. 4 Effects of different light intensities on the donor and
receptor of PSII in tomato leaves during recovery period after
low night temperature
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