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Responses of primary photochemical reactions in apple fruit peel to the changes of incident
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Abstract Taking Malus domestica Borkh as test object this paper studied the primary photochemi-
cal reactions and xanthophyll cycle in its fruit peel in response to the diurnal changes of incident
photon flux density PFD and air temperature in sunny days. With the increase of PFD and air
temperature in a daily cycle a severe photo-inhibition of the primary photochemical reactions in M.
domestica fruit peel occurred from 12 00 to 14 00. The relative variable fluorescence at 300 s of
chlorophyll a fluorescence transient W, did not change significantly through the day which indi-
cated that the activity of oxygen evolving complex OEC was not damaged by strong light and high
temperature. However the efficiency that a trapped exciton moved an electron into the electron
transport chain beyond Q,~ ¥, was reduced from 12 00 to 14 00 indicating that the acceptor
side of PSTI in apple fruit peel was damaged. Strong light decreased the density of PS I reaction
centers per excited cross-section RC/CS  which induced the increase of the energy absorption
per active reaction center ABS/RC . However the excited energy was not able to be efficiently
used via photochemical reaction TR /RC  resulting in an increase in non-photochemical energy
dissipation per active reaction center DI /RC . Along with the appearance of photo-inhibition the
de-epoxidation level of xanthophyll pigment pool PRI increased markedly showing that the xan-
thophyll cycle in fruit peel was enhanced by strong light to dissipate excess excitation energy to pre-
vent photosynthetic apparatus from further damage. Both strong light and high temperature enhanced
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the photo-inhibition in apple fruit peel and the effect of strong light was significantly more promi-
nent than that of high temperature during a day.

Key words Malus domestica Borkh fruit peel photo-inhibition primary photochemical reaction
xanthophyll cycle spectral reflectance.
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1

Tab.1 Chlorophyll a fluorescence parameters in green apple peel in a sunny day mean +SE
RC/CS ABS/RC TR,/RC DI,/RC W, v,

Time
8 00 120.26 +7.08 3.53 +0. 16 2.67 +0.17 0.87 +0.09 0.726 +0. 039 0.523 £0.015
10 00 87.64 +9.42 4.16 £0.23 2.81 +0. 15 1.35 +0. 16 0.733 £0. 035 0.476 £0.039
12 00 73.27 £11.75 4.49 0. 30 2.82+0.13 1.67 0. 24 0. 740 0. 030 0. 407 +0. 066
14 00 81.40 +19. 34 4.63 £0.54 2.89 +£0. 12 1.72 £0. 36 0.735 +0.028 0.395 +0.049
16 00 108. 88 = 14. 35 3.93 +0. 44 2.82+0.11 1. 18 0. 42 0.743 £0. 026 0.445 +£0. 046
18 00 114.13 £8. 89 3.92 +0.28 2.86 +0.21 1.10 £0. 18 0.735 £0. 041 0.500 0. 027
RC/CS Density of Q, ~ reducing PSII reaction centers ABS/RC Absorption flux per

reaction centers TR /RC

flux per reaction center W, K

Trapped energy flux per reaction center DI /RC

Dissipated energy

Relative variable fluorescence at 300 ps ¥, Q"

Probability that a trapped exciton moved an electron into the electron transport chain beyond Q, ™.
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Fig.3 Diurnal changes of chlorophyll a fluorescence transient
in green apple peel in a sunny day each point was the mean of

12 measurements .
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Fig.4 Diurnal changes of PRI and the correlation between
PRI and NPQ in green apple peel in a sunny day mean + SE .
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Tab.2 Correlation coefficients r of PFD air tempera-

ture and some photochemistry parameters in green apple
peel

Dpsy NPQ F./F, PRI
PFD -0.930" 0. 870 -0.70" -0.90"
Air -0.334" 0. 690 -0.621* -0.345"
temperature
3 Data presented

* P <

were average of independent analysis of 3 days measurements.

0. 05.
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