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Fig.3 Changesin net photosynthetic rate (Pn) ,somad conduc-
tance (G and interceluar GO, concentration (A) within 60 min
a 30 during reponse to terrperature in a detached ledt of wheat
grown in the field
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Table 1 Changesin A content (4 nol A/ cnf) and relative membrane permeahility in detached leaves of wheat grown in thefield inwinter

during regponse of photosynthes s to terrperature

Before the mdde of Dec.

After the midde o Dec.

25 30 Change( %) 25 30 Change( %)
H content 0.184(0.011) 0.228°"(0.016) +24.3 0.106(0.025) 0.124(0.026) +17.7
Relative membrane permesahility 18.5(1.3) 18.8(2.8) +1.36 18.9(2.6) 22.6"7(1.8) +20.3

Levd o dgnificance (30
relative membrane permeahlity) repeatswith D in parentheses.

2.4
30 1h(

vs. 25 ):"", p<0.01. Eaxchvaueinthetable represertsthe meandf 4 6 (for A conterts) or 5 8 (for

30 1h ( Pn )
, 25
20%, , (
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Change in the Pattern of Photosynthetic Response to Temperature in

Wheat Leaves in Winter
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Abdgract : There were two patterns of the re-
goonse of net photosynthetic rate (Pn) to temper-
ature in detached leaves of wheat grown in the
field in winter. One pattern was observed at the
beg nning of December. After the air termperature
around leaves was shifted from 10 to 30 by
5 deps, Pn increased gradualy with time at
30 . And when the air temperature was de-
creased by the same gepsto 10 |, the values of
Pn were higher than those measured a the same
temperatures during the process of increasng
temperature (Fg. 1) . The firg pattern probably
originates from an enhancement of the activities
of ome enzymes involved in the photosynthetic
carbon assmilation, as sown by both the de
creae of intercellular GO, concentration (Q)
(Fg.3A) and the increase in phophate content

(F) (Table 1) in detached leave at 30 . Anr
other pattern was observed &ter the middle of
December. In contrag to the fird pattern, Pn
decreased gradualy with time at 30 and the
values of Pn measured in the subsequent process
of lowering temperature were lower than those
measured at the same termperature in the process
of increasng temperature (Fig.2) . The increas
esin both G (Fg.3B) and the membrane per-
meability (Table 1) observed a 30 indicate
that the seocond pattern is likely a result of injury
caused by high tenperature to the membrane sys
tem of the photosynthetic gpparatus acclimated to
low temperatures in winter.

Key words: net photosyrthetic rate, acclimation to low temperar
ture, regponse to terperature, intercdluar OO, concentration,
phoghate limitation , membrane permeability , wheat



