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Abstract: Schima superba an important tree species of China subtropical evergreen broadleaf
forests suffered from the ice and snow disaster in 2008. In this study five 400 m® plots were
randomly established in Jianglangshan Mountain of Zhejiang Province and the damaged S. super—
ba trees were classified into decapitated and uprooted. The photosynthetic responses gas-ex—
change and chlorophyll fluorescence parameters of the sprouts at different segments were stud—
ied aimed to understand the mechanisms of the community regeneration after the extreme dis—
turbance and to provide a theoretical basis for the study of sprout ecology in subtropical regions.
As for the different age—¢lass leaves 2-year-old leaves had the higher maximum net photosynthet—
ic rate ( P,,) maximal photochemical efficiency of PSTl ( F,/F,) potential activity of PS I
(F,/F,) effective photochemical efficiency of PSIl ( F,"/F_ ") leaf mass per area ( LMA)
and nitrogen ( N) content than 1-year-old leaves. 2-year-old leaves also had a significantly higher
chlorophyll (a+b) content than 1-year-old leaves ( p<0.05) but the chlorophyll a/b ratio was
lower than that of 1-year-old leaves. For the sprouts at different segments the sprouts at the mid—
dle segment of decapitated trees and at the basal segment of uprooted trees had the highest F /
F, F,/F, F~/F -~ Chl(a+b) Chla/b and carotenoids ( Car) . The sprouts at the top seg—
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ment of decapitated trees had the highest LMA and N content followed by those at middle seg—
ment and at basal segment. For uprooted trees the LMA and N content exhibited an opposite
order i.e. basal segment > middle segment > top segment and the net photosynthetic rate
(P,) and water use efficiency ( WUE) were significantly higher than those of decapitated trees
( P<0.05) . Decapitated trees had broader ecological amplitude to sunlight with lower light com—
pensation point ( LCP) and higher light saturation point ( LSP) than uprooted trees.
Key words: ice and snow disaster; photosynthesis; chlorophyll fluorescence parameter; leaf
age, segment.
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Table 1 Comparison of photosynthetic parameters of leaves with different ages for decapitated and uprooted trees
P AQY R, LCP LSP
(a) ( mol * m?2 s ('mol * mol™") ( pmol m?2 s s ( pmol * m2 s ( pmol * m2 s
1 4.469+0. 235 0. 0105+0. 0012 0. 2285+0. 0356 16.45+3.26 1364. 47+69. 56
3.911+0. 153 0. 0087+0. 0003 0.2487+0. 0164 25.06+2. 37 1222.93+58. 36
P 0. 064 0.342 0. 125 0. 095 0.192
2 4. 898+0. 339 0. 0168+0. 0009 0. 1747 0. 0095 10.40+2. 59 1261. 47+49. 32
5.994+0. 267 0.0196+0. 0016 0.4398+0.0147 32.44+5.26 1033. 36+75. 68
P 0. 055 0.247 0.024 0.032 0.043
P>0.05 ; P<0. 05 ; P<0. 01 B +
2
Table 2 Comparison of gas-exchange parameters of leaves with different ages for decapitated and uprooted trees
P, G, €o, G T, WUE
(a) (pmol e m™2+ 57! (mmol * m™2+ 571 (pmol * m™2 571 (mmol * m™2+ 571 Ly ( mmol * mol™")
1 3. 157+0. 308 0. 022+0. 007 194. 645+34. 622 0.224+0. 079 0.538+0. 078 14.051+3.723
3.224+0. 298 0.018+0. 003 295. 883+35. 963 0.206+0. 041 0. 287+0. 005 15.589+1.784
P 0.011 0.025 0. 001 0. 109 0.011 0.044
2 3.348+0. 425 0.031+0. 007 220. 769+35. 982 0.324+0. 072 0.467+0. 003 10. 3150+0. 205
4.268+0. 298 0. 024+0. 002 114. 863+38. 952 0.293+0. 031 0. 719+0. 003 14. 550+0. 069
P 0.032 0.014 0. 001 0. 190 0.032 0.057

P>0.05 ; P<0.05 : P<0.01
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F,”) the ratio of variable fluorescence to initial fluorescence (F,/F,) acyclic electron transfer rate (ETR) photochemical
quench (¢p) and quench non-photochemical (gy) in leaves of different ages at different segments for uprooted trees
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Table 3 Comparison of chlorophyll contents LMA and total N content in leaves of different ages at different positions for

decapitated and uprooted trees

al/b N
(a) Chl( a+b) Chla/b Car LMA (%)
(mg-g™) (mg-g™) (g+m™)
1 1.55+0.04 a" 4.47+0.13 a 0.41+0.00 a 87.26+12.9 a 1.46+0. 14 a
1.81+0.01 b 5.23+0.02 b 0.45+0.00 b 76.39+7.9 a 1.45+0.17 a
1.71£0. 16 a 4.54+0.11 a 0.43+0.03 a 75.59+9.3 a 1.31£0. 17 a
2 2.49+0.04 a 4.32+0.23 a 0.56+0.01 a 98.09+13. 1 a 1.55+0.25 a
2.84+0.08 b 5.06+0.03 b 0.64+0.02 b 97.08+7.4 a 1.45+0.19 a
2.64+0.07 a 4.58+0.04 a 0.60+0.02 a 92.95+11.9 a 1.39+0.20 a
1 1.15+0.04 a 5.60+0.22 a 0.31+0.08 a 71.11+8.4 a 1.57+0.23 a
1.25+0.48 a 5.86+0.78 a 0.33+0.10 a 71.52+4.3 a 1.58+0.19 a
1.27+0.33 a 6.03+0.12 a 0.33+0.06 a 75.25+7.0 a 1.88+0.30 b
2 1.90+0.40 a 4.08+0.76 a 0.42+0.10 a 86.94+12.8 a 1.71£0.13 a
2.27+0.17 a 5.92+0.18 a 0.53+0.03 a 92.33+9.1 a 1.77+0.12 a
2.36+0.14 a 6.39+1.28 a 0.55+0.02 a 97.68+8.4 a 1.95+0.81 b

* . (P>0.05) .
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