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Abstract: To reveal the relationship of the functional coordination of photosystem II (PS Il ) and
photosystem I (PS 1) with cold tolerance in evergreen plants, evergreen broad-leaved plants Photinia X
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fraseri Dress, Magnolia grandiflora Linn.,

and Ficus concinna (Miq.) Miq. in subtropical region were

taken as materials, the rapid light curves and light induction curves of chlorophyll fluorescence in sun

leaves of the three species were measured in autumn and winter, and the differences in responses of PS 1l

and PS I to winter low temperature were compared. The results show that compared with autumn, the

decrements in maximum photochemical efficiency of PSIl (F,/F, ) and maximum fluorescence signal of
P700 (P,) of P. X fraseri in winter are basically consistent ( which are 5.6% and 5.5%, respectively) ,
while the decrements in F /F  of M. grandiflora and F. concinna ( which are 52.6% and 75.9%,
respectively) are greater than those in P, (which are 40.2% and 59.9%, respectively). In the rapid light
curves, the responses of actual photochemical quantum yield of PSI [ Y ( Il )] and photochemical
quantum yield of PS T [Y( I )] of P. X fraseri and M. grandiflora to light intensity in winter are
relatively consistent, and the two photosystems can maintain certain photochemical functions under high
light intensity, and the Y( I ) and Y ( I ) of P. X fraseri are evidently higher than those of M.

grandiflora. However, the PS Il of F. concinna in winter is more sensitive to moderate and high light

intensity than PS T .

In the light induction curves,

after the light induction stabilized, the decrements in

Y( 1) of P. X fraseri and M. grandiflora in winter are 36.0% and 33.9% respectively compared with
autumn, however, the decrement in Y( I ) of P. X fraseri (51.7%) is significantly lower than that of M.
grandiflora (68.4% ) , whereas the decrements in Y( I ) and Y( I ) of F. concinna are as high as
93.9% and 80.5% , respectively. The decline in Y( I ) of the three species in winter is primarily caused

by increases in quantum yield of nonphotochemical energy dissipation in PS I due to donor side limitation

[Y(ND) ],

which is closely correlated with the decreases in Y ( Il ) and photochemical quenching

coefficient (qP). Winter low temperature induces an increase in non-photochemical quenching coefficient

(NPQ) and quantum yield of regulated energy dissipation in PSIl [ Y(NPQ) ] of P. X fraseri, but leads

to decreases in NPQ and Y (NPQ) of M. grandifiora and F. concinna,

and the effect is particularly

obvious in F. concinna. Winter low temperature induces an increase in the proportion of cyclic electron
transport rate in the electron transport rate of PS1 [ CEF/ETR( 1) ] in the three species, among which
the increment is the greatest in F. concinna, and the smallest in P. X fraseri. The comprehensive analysis
result indicates that the sensitivity of PS Il to winter low temperature is higher than that of PS I in the

three species, and photoinhibition of PS Il provides some protection to PS I ;

moreover, the higher the

functional coordination between PSII and PS I in winter, the lower the degree of photoinhibition. P. X
fraseri defends against winter low-temperature photoinhibition by enhancing thermal dissipation and cyclic

electron flow, whereas the photoprotective strategy of M. grandiflora is to enhance cyclic electron

transport and maintaining a certain capacity for thermal dissipation; while the thermal dissipation capacity

of F. concinna in winter substantially reduces, and the enhancement of cyclic electron transport could not

protect PS T from low-temperature damage.

Key words: evergreen broad-leaved plant; winter low temperature;

photoinhibition ; subtropical region
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[CEF/ETR( 1)] of three species of evergreen broad-leaved plants
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