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Abstract: The main factors that influence community succession in an evergreen broadleaf forest are differences in the ecological
adaptability and eco-physiological traits of the various dominant plant species. Studies of the eco-physiological traits of these
dominant species allow researchers to better understand the physiological demands and ecological traits of dominant species in their
forest habitat and these studies also help researchers to recognize and understand the intrinsic mechanisms involved in forest
regeneration and the mechanisms driving ecological succession in an evergreen broadleaf forest at the individual species level. In this
study, we used a portable photosynthesis system to determine various physiological parameters associated with plant growth. We
investigated the seasonal dynamics of the diurnal variations of photosynthesis, the responses to both light and CO,, and the relative
chlorophyll content of the dominant plant species in the secondary forest surrounding Qiandao Lake, Zhejiang, China. The species
included Pinus massoniana, Castanopsis sclerophylla, Lithocarpus glaber and Cyclobalanopsis glauca. The results showed the
following. (1) Diurnal variations of the net photosynthesis rate (P,) of P. massoniana exhibited a monomodal curve in all four

seasons, while the variations in P,, for C. sclerophylla were bimodal in August but had a single curve in the other three time seasons
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investigated. Diurnal variations of P, of L. glaber and C. glauca exhibited a typical bimodal curve with obvious “midday depression”
in May, August and November but had a monomodal curve in February. (2) The diurnal integral values of P, of P. massoniana and C.
sclerophylla were significantly higher in August than those in the other three seasons, while those of L. glaber and C. glauca were
significantly higher in November than those in the other three time periods investigated. The average value of the diurnal integral
value of Py, in the four dominant species differed significantly in all four seasons and was ranked in the order of: P. massoniana > C.
sclerophylla > L. glaber > C. glauca; (3) Compared with the other three dominant species, for P. massoniana, the light saturation
point (LSP), light compensation point, maximum net photosynthetic rate, dark respiration rate (Ry), maximum rate of carboxylation
and maximum rate of electron transport were highest in all four seasons, while the apparent quantum yield (AQY) was the lowest.
The LSP and Ry of C. glauca were the lowest, while the AQY of C. glauca was the highest in the four seasons. Photosynthetic
characteristics of C. sclerophylla and L. glaber were moderate among the four species. (4) In all four seasons, the relative chlorophyll
content of C. glauca was the highest among the four dominant species, while that of P. massoniana was the lowest. All these results
indicate that P. massoniana and C. sclerophylla are shade intolerant species and moderately shade intolerant species, respectively,
while L. glaber and C. glauca are strongly shade tolerant species, although C. glauca is more strongly shade tolerant when compared
with L. glaber. Based on these findings, we concluded that P. massoniana and C. sclerophylla will withdraw from the community
during the succession. L. glaber and C. glauca will become the dominant species in the secondary forest surrounding Qiandao Lake

as these forests mature.
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Fig.1 Diurnal dynamics of net photosynthetic rate in leaves of the dominant species
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Table 1 Responses of photosynthesis to light in leaves of the dominant species in difference seasons

Months
2 5 8 1
Photosynthetic parameters Dominant species
February May August November
(P. massoniana) 860+25Aa 1112+32Ba 2068+60Ca 1448+42Da
(C. sclerophylla) 852+25Aa 1068+31Ba 1823+53Ch 1385+40Da
Light saturation point
(L. glaber) 440+13Ab 820+24Bb 904+26Cc 1244+36Db
/(1 mol-m?.s™t)
(C. glauca) 406+12Ab 536+15Bc 708+20Cc 1103+32Dc
(P. massoniana) 16+0.46Aa 20+0.58Ba 28+0.81Ca 12+0.35Da
(C. sclerophylla) 8+0.23Ab 20+0.58Ba 16+0.46Ch 8+0.23Ab
Light compensation point
(L. glaber) 8+0.23Ab 16+0.46Bb 12+0.35Cc 8+0.23Ab
/(1 mol-m?.s™t)
(C. glauca) 8+0.23Ab 16+0.46Bb 12+0.35Cc 4+0.23Dc
(P. massoniana) 12.03+0.35Aa 14.68+0.42Ba 25.66+0.74Ca 17.23+0.51Da
(C. sclerophylla) 9.99+0.29Ab 10.85+0.31Ab 18.81+0.54Bb 12.17+0.35Cb
Maximum net photosynthetic rate
(L. glaber) 7.81+0.23Ac 10.74+0.31Bb 9.94+0.29Bc 17.07+0.49Ca
/(1 mol-m?.s™t)
(C. glauca) 7.31+0.21ABc 6.85+0.20Ac 7.51+0.22Bd 14.03+0.41Cc
(P. massoniana) 2.65+0.08Aa 2.69+0.08Aa 2.90+0.08Aa 2.45+0.07Ba
(C. sclerophylla) 1.38+0.04Ab 1.95+0.06Bb 1.60+0.05Ch 1.32+0.04Ab
Dark respiration
(L. glaber) 0.76+0.02Ac 1.53+0.04Bc 0.96+0.03Cc 0.35+0.01Dc
/(1 mol-m?.s™t)
(C. glauca) 0.45+0.01Ad 0.90+0.03Bd 0.85+0.02Bc 0.15+0.00Cd
(P. massoniana) 0.033+0.001Aa 0.036+0.001Ba 0.017+0.000Ca 0.027+0.001Da
(C. sclerophylla) 0.049+0.001Ab 0.036+0.001Ba 0.043+0.001Ch 0.045+0.001ACb
Apparent quantum yield
(L. glabra) 0.059+0.002Ac 0.039+0.001Bb 0.043+0.001Bb 0.049+0.001Chc
/(mol-mol ™)
(C. glauca) 0.065+0.002Ad 0.041+0.001Bc 0.049+0.001Cc 0.053+0.002Cc
+ (P<0.05) (P<0.05)
222 CO;
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Table 2 Responses of photosynthesis to CO; in leaves of the dominant species in difference seasons
Months
2 5 8 1
Photosynthetic parameters Dominant species
February May August November
(P. massoniana) 80.09+2.31Aa 78.25+2.26Aa 84.42+2.44Aa 100.58+2.90Ba
(C. sclerophylla) 44.91+1.30Ab 38.17+1.10Bb 54.87+1.58Ch 46.73+1.35Ab
Maxmium rate of carboxy lation
(L. glaber) 43.38+1.25ABb 32.96+0.95Bc 45.90+1.33ACc 48.65+1.40Cb
/(n mol-m?2.s™)
(C. glauca) 30.81+0.89Ac 38.75+1.12Bb 44.27+1.28Cc 45.85+1.32Cb
(P. massoniana) 152.08+4.39ABa 136.92+3.95Aa 165.84+4.79Ba 202.01+5.83Ca
(C. sclerophylla) 75.42+2.18Ab 71.92+2.08Ab 88.55+2.56Bb 77.42+2.23Ab
Maxmium rate of electron transport
(L. glaber) 80.42+2.32Ab 59.64+1.72Bc 82.43+2.38AChc 89.61+2.59Cc
/( mol-m?.s™%)
(C. glauca) 59.55+1.72Ac 72.60+2.10Bb 79.92+2.11Cc 83.67+2.42Chc
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Table4  Seasonal variations of relative content of chlorophyll in the dominant species
Relative content of chlorophyll
Dominant species 2 5 8 1
February May August November Mean value
(P. assoniana) 10.94+2.92Aa 12.41+1.10Aa 25.90+4.54Ba 17.70+1.64Aa 16.74+6.76Aa
(C. sclerophylla) 24.17+2.05ABb 21.14+1.78Bb 30.79+1.53Cb 28.50+1.95ACb 26.15+4.32ABa
(L. glaber) 32.12+2.19Ac 13.89+2.20Ba 23.59+2.22Ac 42.94+2.57Cc 28.14+12.37Aa
(C. glauca) 45.70+2.28ABd 23.41+1.86Cc 32.32+2.42BCb 49.78+5.65Ad 37.80+12.15Bb
+ (P<0.05) (P<0.05)
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