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Effect of Low Temperature in Foggy and Cool Season on Photosynthesis
and Activities of Antioxidant Enzymes in Three Tropical Species
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(Xishuangbanna Tropical Botany Garden, Chinese Academy of Sciences, M engla, Yunnan 666303, China; Graduate Universtiy of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Photosynthesis, chlorophyll fluorescence, activities of antioxidant enzymes and membrane lipid
peroxidation were investigated in three tropical economic tree species in a rainy season and foggy cool sea
son. These species are Alstonia scholaris, Paullinia cupana and Morinda citrif olia. T he results showed
that A.scholaris and P. cupana had higher photosynthetic capacity (Ama, 18.9~ 23.2 HFmol*m~ oy 1) than
the other one species (11.7 Umolem™ *+s™ ") in the rainy season. A, stomatal conductance, carboxylation effi
ciency and maximum quantum yield of photosystem II decreased significantly from the rainy season to fog
gy cool season. The reduced percentage in the parameters listed before was the least in A. scholaris. Now
photochemical quenching (NPQ) in all of the three species increased in foggy and cool season, with the
highest increased extent in NPQ of A.scholaris. Low temperature in the foggy and cool season also led to
an increase in the activities of antioxidant enzymes, i. e., catalase, superoxidase dismutase, ascorbate perox+
dase, peroxidase and glutathione reductase, and in malondialdehyde (M DA) content. In the species studied,
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A. scholaris had stronger activities or the highest increased percentage of antioxidant enzymes and the low
est reduced percentage of MDA content in the foggy and cool season. This indicated that A. scholaris was

more tolerant to chilly temperature in the foggy and cool season than the other two species.

Key words: antioxidant enzymes; chlorophyll fluorescence; photosynthesis; low temperature; foggy and cool

season; tropical economic plants
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Table 1 Photosynthetic parameters in three tropical plant species in rainy or foggy and cool seasons
Tree species Season A max/ (Bmolem=2es- 1) GS/ (mmolem=2e s~ 1) AQY/ (Mmolemol= 1) CE/(mmols m™ 2es™ 1)
RS 18.9%0.8 Ba 0.22%0.03 Aa 0. 038 £0. 005 Ba 0.230£0.107 Aa
A.scholaris FS 14.1£1.5 Ab 0. 12£0. 005 Ab 0. 036 £0. 008 Aa 0.0621t0.126 Ab
RS 1.7%X1. 1 Ca 0.19%0.03 Ba 0. 039 £0. 004 Ba 0.123 0. 48 Ba
P.cup ana FS 7.5%1.9 Bb 0.10%0.01Bb 0. 029 £0. 012 Aa 0.024 %0. 055 Bb
RS 23.2F1.9Aa 0.26 0. 02 Aa 0.051£0.005 Aa 0.119 £0. 054 Ba
M.citrif olia Fs 6.5%+1 4Bb 0.07 0. 01 Ch 0.017£0.007 Ab 0.028 £0. 065 Bh
€O, CO»
Tree species Season . Light sature_ltzion_ 1 A]Aight cumper_nszzltio_n] 'C()z saturat io_n] sz cumpensatio?
point/ (Mmolem=2¢s= 1) point/ (Hmolem™ 2+ s~ 1) point/( mol*mol™ ") point/ (mol* moI” ")
RS 1293.21£208. 5 Aa 23.3%1.85Ba 556.0%21.9 Aa 54.3%2.2 Ca
A.scholaris FS 1139.8+376.7 Aa 14.0%1.4 Ca 484.0%2.1 Ba 60.3%21. 4 Ca
RS 916. 7£40. 2 Ba 13.5%2.9 Cb 542.7%31. 3 Aa 54.3%1.4 Cb
P.cup ana FS 627.3£111.9 Db 48.719.6 Aa 445.7%31.3 Cb 92.5£10. 5Ba
RS 1015.3£163.7 Ba 19.9%2. 6 Bb 547.2%22. 1 Aa 52.2%2.8 Cb
M.citrif olia FS 694.0£110.8 Cb £2.2F4.1 Aa 424.3%1.9 Cb 114.4£58 4 Aa
0.05 0. 05 ;RS.
FS. ;n=3~5; 2

Note: The different capital letters indicate the significant diff erences among species in the rainy or foggy and cool seasons at 0.05 level, and the different normal

letters indicate the significant dif ferences betw een the two seasons in the same species at 0.05 level; RS. Rainy season; FS. F oggy cool season;n= 3~ 5.The same as

Table 2.
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Table2 Parameters of chlorophyll fluorescence in three tropical plant species in rainy or foggy and cool seasons
Fv/Fm Fv/Fm NPQ @ PSII
Species Season ( Predawn) ( Midday) ( Midday) ( Midday)
RS 0. 87 0. 01 Aa 0.75%0. 06 Aa 1.86%0.30 Ab 0.43%0.02 Aa
A.scholaris FS 0. 84 %0. 03 Aa 0. 67 0. 04 Aa 2.90%0.10 Ba 0.42%0.03 Aa
RS 0.84%0.04 Ca 0.7910. 02 Aa 1.62%0.08 Ab 0.43%0.02 Aa
P.cup ana FS 0.79%£0.07 Bb 0. 61 £0. 03 Ab 2.50%0.20Ba 0.33%0.02 Bb
RS 0.86%0.01 Ba 0.75%0.01 Aa 1.61£0.30 Ab 0.44%0.02 Aa
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