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Photosynthetic response to seasonal temperature changes in evergreen and
deciduous broad-leaved trees in montane forests of Ailao Mountain and
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Abstract; The present study investigated the seasonal changes in photosynthetic charateristics of co-occurring evergreen and
deciduous broad-leaved trees in a montane evegreen broad-leaved forest in Yunnan Ailao Mountain and a montane decidous
beech forest in Guangxi Mao’ er Mountain in 2005, and tried to explore the effects of temperature climate differences
between the two habiitas on species dominance. In summer, light-saturated photosynthetic rates per leaf area (A, ,)

exhibited no differences either between evegreen and deciodus species in each habitat or between the two habitats.

However, as air temperature decreased, A of evegreen and deciodus species dropped in both habitats, resulting from

max_a
partly stomatal closures and decreases of photosytem II activities. Stomatal closures could decrease water losses, but
decidous spicies had higher degree of stomatal closures than evergreen species and were unavoidable to suffer heavier
photoinhibition. Evergreen species could maintain green leaves by promoting photosynthetic water use efficiency through
stomatal control and enhancing the ability of photosynthetic apparaturs via photosytem II adjustments. However, low

tempertures in winter led to heavy malfunction of stomata and photosytem II and consequent low dominance of evergreen

species in montane decidous beech forest in Mao’er Mountain. By contrast, relative warmness in winter helped evegreen
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species of montane evegreen broad-leaved forest in Ailao Mountain to acculmate more photosynthetic biomass and facilated

them to dominate in the communities.

Key Words: Ailao Mountain; Mao’ er Mountain; evergreen broad-leaved tree; deciduous broad-leaved tree; seasonal

changes in photosyntheis; temperature effects
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F1 SIMEBENTR/M, @RXERMMOAET & BB 3
Table 1 Study species listed by habitats, with details of Latin name, family and genus, and leaf habit

A3 B RT4F MR R
Habitat Species Latin name Family/ genus Leaf habit
A BRA Lithocarpus chintungensis Markgr. el Bl AR S

SE AR Lithocarpus hypoviridis Hsu e bR AR S
8519 - AR Lithocarpus pachyphlloides Hsu el Bl AR S
BERE Ternstroemia gymnanthera ( Wight & Am. ) Bedd FR B ER gk
SR Symplocos botryantha Franch IR LR W
AR Schima noronhae Reinw FPBL/ AT ek
Ry Acer heptalobum Diels BB DR R nt
HIL Populus bonatii Levl Y %t
B Lyonia ovalifolia (Wall. ) Drude FLESAERL AL )R %t
B ILIL PRHERE Castanopsis lamontii Hance el R Wk
SHKX Cyclobalanopsis oxyodon Oerst FAB/EXE bt
A Manglietia chingii Dandy AR2ZER AR ek
BARTT Schima argentea Pritz FPBL/ AT ek
FHKE N Fagus lucida Rehd. et Wils el R/ K E X B it
HE Acer davidii Franch BB DR R nt
REE A Liquidambar acalycina Chang SR/ MER &

R2 CESMEHEHAMMERSE(ZAENT A MILIL6 A)MEFCLEIL AL AL 12 A) M FIEMHE(LMA) ZERERZIRX
FKUFEHE(F,/F,, predun) ~EUMEREEIR TG EE(4,) SEMATHSALZE (gon.) BTFHE £ FREIR(1=6)

Table 2 Species means + standard errors (n =6) for summer (July in Ailao Mountain, June in Mao’er Mountain) and winter ( January in Ailao
Mountain, December in Mao’er Mountain) leaf mass per unit area (LMA), predawn PSII maximal photochemical efficiency (F,/F,, yequum ) s

light-saturated photosynthetic CO, assimilation rate on area base (A and light-saturated stomatal conductance (g, ) in evergreen and

max_a) »

deciduous trees

oo et AL R

oyt LMA/ (g m~2) A o/ (pmol m2s71) &omax”/ ( mmol m2s!) F\/F o
Species e PE e PE e PE e P

Summer Winter Summer Winter Summer Winter Summer Winter
A
RO 138.5+2.5 139.2+5.9 8.38+0.67 5.03+0.18 114.7 +6.9 71.0+5.1 0.835+0.003 0.714 +£0.014
AR 205.1+5.6 205.2+9.2 9.09+0.43 5.82+0.34 128.8 +8.9 63.8+4.8 0.843+0.002 0.749 +0.011
B 5P A 85 262.4 +7.7 265.2+11.6 9.76 +0.46 7.37+0.43 161.2+19.6 91.3+5.7 0.839+0.004 0.831+0.003
JE R 248.4 +11.3 230.2 5.4 9.51+0.49 5.81+0.40 125.3+10.6 78.5+8.0 0.844+0.007 0.714+0.011
SR IR 169.7 +3.8 158.6 +6.7 7.41+0.55 6.01 +0.35 105.7 +8.5 83.9+4.7 0.846 +£0.003 0.672 +0.013
AR 129.7 +3.7 133.9+3.3 7.71+0.31 4.73+0.22 122.3 +5.7 64.5+3.6 0.825+0.005 0.754 +0.007
Ry 65.9 +2.9 7.46 +0.29 157.3 +13.8 0.841 +0.006
Hilg 88.6 +3.0 12.55 +£0.58 314.5 +£31.9 0.851 +£0.003
B 57.7 £3.5 10.51 £0.77 234.8 +14.4 0.839 +0.004
)L
ARHEVE 118.8 6.6  120.5+5.7 9.55+0.56 1.26+0.08 174.5 +4.8 58.9+1.6 0.839+0.002 0.540 +0.002
2HK 98.7 £3.6 97.5+3.2 9.58+0.40 1.72+0.12 119.6 +4.3 40.4 +1.5 0.835+0.003 0.541 +0.001
A 92.3 +2.3 90.9+2.0 9.33+0.60 2.69+0.19 67.9 +5.4 22.9+0.8 0.837+0.003 0.611 +0.001
ARATT 88.3+7.5 85.3+6.4 11.67+0.71 1.99+0.13 120.9+3.1 49.5+2.8 0.838 +0.002 0.543 +0.002
ek X 47.6 £3.8 12.39 +0. 88 286.9 +13.2 0.839 +0.003
TR 78.9 £3.3 6.67 +0.39 149.6 +6.8 0.836 +0.003
R 48.3+7.3 10.20 +£0.38 175.2 +5.8 0.838 +0.002

w1 4 TIPS S NI B A, 5 ETR B B E HRIEMR, M EY N ELMREZE L HSEY R
(P<0.05) o TEAHIR] A, JIFRAET B0 LI AP ILARAR AP B9 3 SR AN A B9 ETR HOOR AR LA L AR AR AP O 3
LR AR AR XA, AR A R A L L R LU BRbK R B SR ETR Gl T o 4 L Ll #Rbk R B
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stomatal conductance ( g, ) in co-occurring evergreen and

deciduous broad-leaved trees in a temperate evergreen broad-
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Fig. 3 Relationship between light-saturated photosynthetic rate per area (A ) and light-saturated stomatal conductance (g,,,.)
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