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Abstract: The limits on photosynthesis of subtropical evergreen trees imposed by winter low
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temperature are mainly from photoinhibition of photosynthetic apparatus. To understand the extent
of photoinhibition of photosystem II (PSII) and the mechanism of photoprotection of evergreen
trees under winter low temperature stress, PSII photoinhibition and recovery were studied in three
broad-leaved evergreen tree species Photinia X fraseri, Eriobotrya japonica (Thunb.) Lindl, and
Cinnamomum bodinieri Levl. Results indicated that PSII of Cinnamomum bodinieri was severely
depressed and suffered photoinhibition under freezing and chilling temperature, and function of
PSII was unable to fully recover at spring normal temperature. Photinia % fraseri showed the most
unaffected PSII function and the least photoinhibition, whereas the situation in Eriobotrya
Jjaponica was in the intermediate. Accordingly, Photinia x fraseri maintained the level of
non-photochemical quenching (NPQ) almost as high as at normal temperature, and NPQ of
Eriobotrya japonica showed a little decrease but recovered at normal temperature condition.
Cinnamomum bodinieri displayed the lowest NPQ under low temperature and was unable to
totally recover. Furthermore, all the three tree species showed a strong negative relationship
between NPQ and PSII photoinhibition, which was indicated by the maximum potential
photochemical efficiency of PSII (Fv/Fm) and the quantum yield of non-regulated energy
dissipation of PSII (Y(NO)). Overall, the results demonstrate that Photinia X fraseri is more
resistant to low temperature stress than Eriobotrya japonica and Cinnamomum bodinieri in terms
of PSII. NPQ plays an important role for protecting PSII of these trees from photoinhibition under
low temperature.
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Fig. 1 Effects of freezing (Jan 30), chilling (Feb 8) and recovery (Apr 9) temperature on PSII

activity of Photinia * fraseri, Eriobotrya japonica and Cinnamomum bodinieri
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Table 1 Fitted parameters for rapid light curve from Photinia x fraseri, Eriobotrya japonica and Cinnamomum
bodinieri
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Fig. 2 Effects of freezing (Jan 30), chilling (Feb 8) and recovery (Apr 9) temperature on (A)
Fv/Fm and (B) Y(NO) of Photinia x fraseri, Eriobotrya japonica and Cinnamomum bodinieri
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Fig. 3 The effect of freezing (Jan 30), chilling (Feb 8) and recovery (Apr 9) temperature on NPQ

of Photinia x fraseri, Eriobotrya japonica and Cinnamomum bodinieri

2.5
| 2
20F u R*=0.97
X 15f ik
Bt
o
= 7 10 e
-:H l
L
b 0.5 { \{H
OO L 1 1 L L 1 1 1 L L L 1 L
0.2 0.3 0.4 0.5 0.6 0.7 0.80.2 0.3 0.4 0.5 0.6 0.7 0.8
KRB ERART R HRGIAER M B E T

K 4 NPQ 5 Fv/Fm 1 Y(NO) & & 3 ik 6 5% &
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