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Abstract: In order to explore the adaptation mechanisms of Pinellia ternate photoreaction system to daily variations of
light intensity and temperature, we simulated the low temperature (10-18 °C), moderate temperature (20-28 C) and
high temperature (28-38 °C) under the diurnal variation of the same light intensity (0—1 600 pmol + m™ - s™) for
three consecutive days, and the chlorophyll fluorescence parameters of Photosystem Il (PS II) and Photosystem I (PS I)
were measured. The adaptation of photosynthetic system to diurnal changes of light intensity and temperature in P.
ternata was researched by detecting the changes of PSII and PS I photosynthetic activity and electron transfer
capacity. The results were as follows: (1) Minimal fluorescence intensity at actinic light ( F,”) and photochemical
efficiency of PS Il in the light (F,’/F,’) was decreased with increased light intensity, and the low temperature further
led to the F,'/F," decrease and the F,’ increase. (2) PS I donor end heat dissipation efficiency [ ¥ (ND) ] increased
with the increase of light intensity and high temperatures, PS T acceptor end heat dissipation efficiency [ Y (/NA) ]
decreased with the increase of light intensity and high temperatures. (3 ) Effective photochemical quantum yield of PS II
[Y (I) ] and the quantum yield of PST [ Y (1) ] were inhibited by high light (> 900 wmol + m”
temperature further significantly decreased Y(II) and Y(1). (4) The increasing electron transport rate ETR(1) of the

- s, and the low

PS I under the high light initiated the ring electron transfer (CEF) , and the higher CEF stabilized the electron transfer
rate ETR(II) of the PS Il at high temperatures. (5) The non-photochemical quenching coefficient ( NP(Q)) increased with
the increase of light intensity, low NP(Q keeps the quantum yield of non-regulated energy dissipation in PS Il [ Y(NO) ]
on its highest level at low temperature. These results suggest that high temperature will reduce the photo-inhibition of
P. ternata under high light by enhancing NPQ) and CEF, accelerating the electron transfer and stability of the light

reaction, in sharp contrast of low temperature. Therefore, low temperature can aggravate the damage of photoreaction

system, and moderate temperature promotes the adaptation of plant photoreaction system to high light.
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Table 1  One daily variation of light intensity and different temperature settings for three days
Kb FHLAR ] 18.00 6:00 8.00 10,00 12.00 14,00 16.:00
Treatment time —6:00 —8:00 —10:00 —12:00 —14:00 —16:00 —18:00
) 5 1] 6:00 8.00 1000 12,00 14.00 16.00 18.00
Testing time
S Light intensity 0 500 900 1200 1 600 1 600 1200
(mol « m™ - s™)
KI5 Low temperature 10 10 12 14 16 18 16
(LT,C)
FriE Middle temperature 20 20 22 24 26 28 26
(MT,C)
=i High temperature 28 28 30.5 33.5 35 38 35

(HT,C)

al.,1990) . FIOCHAFRER . F,'/F,'=(F,'-F,")/F, ;
et K Z8 . NPQ=(F, -F,')/F,";PS Tk
PP RE AR HL A i Y(NO) = F/F, 5 PS I
(L T L %, ETR( 11 )= Y( 11 ) xPPFD x0.85x
0.5;PS 1 YL FAZEE A ETR (1) = Y(1) xPPFDX
0.85x0.5; PS Il L hrstfbit 77k, v( 1) =
(F,-F)/F,";PS 1 SEPritfbtiaFr=at. v(1)=
(P,=P)/P,;PS | ks FERAE . Y(ND) =
P/P, ;PS IZ I AFE R . Y (NA) = (P, -P,)/
P, I L R . CEF=ETR(1) -ETR(1) ,
1.4 #iE IR

i FH Microsoft Excel 2013 %4 %F 50 4% 47 4
T+, 11 SPSS 19.0 B X £ 48 547 B 3= U7 22 73 B
(One-way ANOVA) , EIZREHE A-F 35 H «hnifE 22,
K H SigmaPlot 10.0 X 4-1EKI
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Fig. 4 Effects of diurnal light intensity and different daily temperatures on Y(II) and Y(I)
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() BEARI 25 R — 2, =k R PS TR 45 3 34
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