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Abstract: The Seasnal changes in photosynthetic characteristics of three deciduous broad-leaved secies (Fagus
lucida, A cer davidii, and L iquidambar acalycina) and four evergreen broad-leaved pecies (Castanopsis lamontii,
Cyclobalanopsis oxyodon, M anglietia chingii, and Schima argentea) in Guangxi M a'er Mountain were studied

Except of Acer davidii, there was not significant difference in maximun photsynthetic rate at saturating light
(P.x) betveen the deciduous and evergreen gecies, but maxinum somatal conductance at saturating light
(Ghax) was higher in the deciduous gpecies than the evergreen gecies in rainy ssaon However, in dry saon,

the decreasesof R, and G, were greater in the deciduous gecies than the evergreen ecies, asaccompanied by
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the larger increases in dark regiration rate and light compensation point in the fomer The deciduous and
evergreen fecies had dight difference in gpparent quantum yield (AQY) and predavn maximum photochemical
efficiency of phoosystam 1l (F, /Fypregann) iN rainy sea®dn However, in dry seaon, the deciduous pecies shoved
lover AQY and F, /Ry peaann than the evergreen gpecies, suggesting that the deciduous gecies suffered greater pho-
oinhibition Furthemore, therewas a significant linear relationship betveen P and G, and the evergreen gecies
showed lower slope, indicating that the evergreen gecies had higher photosynthetic water use efficiency and this
would help them t© survive in dry and cold conditions Als, the significant linear correlations of P with electron
trangort rate and leaf temperature were observed in both the deciduous and evergreen ecies, and the evergreen
pecies exhibited lowver dope this indicates that the evergreen gecies could adjust the electron trangort rate
through alternative electron pathways o adgpt o the wide range of seanal tamperatures In conclusion, the re-
aultsobtained here suggest that the deciduous gecies required relatively higher temperature and water supply than
the evergreen ecies o meet the needsof photosynthesis under dry and cold situations, it's therefore unawidable
for tham t uffer greater phooinhibition and shed their leaves finally, although the coordinated adjusments in sto-
mata and photosystan |l occurred in then. By contrast, the evergreen gpecies could adgpt 1 dry and cold stresses
and maintain green leaves by pramoting photosynthetic water use efficiency through stomatal control and dissipating
excessive light energy via electron allocation
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Fig 1M ean monthly precipitation and air teamperature from 1991 to 2005 in
M a0’er Mountain Nature Reserve, Guangxi
1200 m Datawere recorded by theW eather Station at 1200 m.
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Tablel Seamnal changes in photogynthetic traits of evergreen and deciduous broad-leaved ecies
Prnax Ginax Rd LCP
Species Seadn  @molm?®s?) (mmol m*sh) (1 mol m?st) @ molm?s?) AQY Py / Fovpredann
RS 9 55+0 56 174 55 +4 84 0 48+0 04 10 23+1 00 0 048+0 002 0O 839 +0 002
Castanopsis lamontii DS 8 12 +0 47 130 92 £3 63 0 70 +£0 06 17.45+1 70 0 040 +0 002 0O 806 =0 002
DCsS 223+0 08 49 53 +3 02 0 860 07 31 85+4 69 0 028+0 002 0 541+0 002
RS 11 670 71 120 87 +£3 13 0 43+0 05 8 63+1 21 0 051 +0 002 0 838+0 002
Schima argentea DS 10 750 77 110 87 +£3 13 0 81+0 06 18 66 +1 27 0 044 +0 002 0O 804 =0 002
DCs 199+0 13 49 53 +3 02 0 89 +0 05 27.92+2 64 0 033+0 002 0 543 +0 002
RS 9 33+0 60 67. 85 +5 41 029+00 5 81+0 85 0 051 +0 002 0 837 +0 003
M anglietia chingii DS 7.93+0 51 50 89 +4 06 40 42 +£0 06 9 90+1 44 0 043 +0 002 0O 803 +0 002
DCs 269+0 19 22 90 +1 83 0 83+0 07 22 39+1 53 0037+0 002 0 612+0 001
RS 9 58 +0 41 119 62 4 34 0. 53+0 05 10 52+1 39 0 052+0 002 0O 8350 003
Cyclobalanopsis oxyodon DS 8 14 +0 35 89 72+3 26 0 77 £0 07 17.95+2 36 0 044 +0 002 0O 8010 003
DCs 239+0 14 40 37 +1 47 0 94 +0 10 30 12+3 73 0032+0 002 0 541+0 001
RS 12 39+0 88 286 87 £13 18 0 55+0 06 10 63+1 25 0 052+0 002 0O 840 +0 003
Fagus lucida DS 7.96 +£0 50 186 47 +8 56 0 87 +0 05 2327220 0038+0 002 O 714 +0 002
RS 6 67 +0 39 149 58 +6 83 0 57+0 09 12 92 +2 47 0 046 +0 00 0O 837 +0 003
Acer davidii DS 502 +0 33 97. 23+4 44 0 84 +0 07 26.54+3 91 30 033+0 002 O 711 +0 003
RS 10 26 +0. 38 175 15+5 83 0 76 £0 06 14 94+0 84 0 051+0 003 0O 8380 002
L iquidambar acalycina DS 6 88 +0 49 113 86 +3 80 0 92+0 10 2510311 0 037+0 002 0O 7120 002
RS 10 03 +0. 34 120 72 +8 14 0 43+0 03 8 80 +0 65 0 050 £0 001 0 837 +0 001
Evergreen DS 8 74+0 35 95 40 £6 52 0 68 £0 04 1599+1 10 0 043+0 001 0O 804 +0 001
DCsS 233+0 08 42 93 +2 94 0 880 04 28 07173 0032+0 001 0O 559+0 006
RS 9 75 +0 66 203 87 £15 50 0 630 04 12 83+1 00 0 050+0 002 0O 8380 001
Deciduous DS 6 62+0 38 132 52 +9 94 0 880 04 24 97+1 74 0036+0001 0 712+0 001
N=6 PBnu: Maximum net photosynthetic rate; Gy Maximum stomatal conductance; Ry:

Dark regiration rate; LCP: L ight canpensation point AQY:
Predavn maximum photochemical efficiency of photosystan Il RS

Lavn

Apparent quantum yield; F, /Ry redavn’

Rainy saon; DS

Dry san; DCS

I
Dry and cold
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Table 2 Diumal changes in net photogynthetic rate (P), stomatal conductance (G) , and maximum photochemical efficiency of
photosystem (F,/FR,) in evergreen and deciduous broad-leaved goecies
P (molm?®sh) G (mmol m?s") Fy /Fn
Sean Time
Evergreen Deciduous Evergreen Deciduous Evergreen Deciduous
RS 08: 00 9 34+1 49 9 05+2 26 125 0+31 0 210 0 +£60 6 0 820+0 032 Q 782*0 029
10: 00 10 03 +1 64 9 75+2 79 120 7 £38 9 203 8+64. 9 0 732+0 036 0 670 +0. 035
12: 00 7.07+1 00 7.69+1 60 73 1+34 4 127. 6 £54 4 0 614+0 031 0 552 +0 032
14: 00 8 14+1 36 8 69+1 90 85 9+37 8 165 0 +58 8 0 688+0 027 Q 634 +0 035
16: 00 8 46 +1 64 9 02+2 08 96. 9+35 2 180 0 +£60 6 0 782+0 034 0O 747 0. 027
17: 00 8 14+1 64 8 53+2 31 89 3+45 3 174 3+57. 5 0 795+0 016 Q 766 =0 030
DS 08: 00 7.23+1 46 502+1 23 104 0+41 3 140 0+25 6 0 751+0 045 Q 655*0 025
10: 00 8 74+1 73 6 62 +1 60 93 5+31 9 132 5+42 2 0 631+0 035 O 543+0 043
12: 00 6 16+1 28 3 34+0 64 63 8+28 5 96.1+38 8 0 508 +0 032 Q 437 +0 020
14: 00 6.91+1 62 4. 61 +0 95 78 2+24 3 115 6+41 3 0 584 +0 022 O 537 *0 029
16: 00 7.26+1 60 522+1 05 83 3+21 8 120 7 +42 8 0 7200 020 Q 611 +0 038
17: 00 6 65+1 39 4.25+0 87 75 7+23 5 113 1+34 8 0 740+£0 025 (Q 636 *0 031
DCS 08: 00 1090 25 44 2+15 0 0 580 +£0 063
10: 00 192+0 61 42 9+14 4 0 480 £0 070
12: 00 0 82+0 14 255+50 0 357 £0 045
14: 00 127+0 31 357+8 8 0 466 +£0 043
16: 00 1 37+0 38 3064 4 0 487 £0 056
17: 00 092+0 24 23056 0 510 £0 047
n=6 RS Rainy seaon; Ds Dry ssaon; DCS Dry and cold seaon
3 , ; ;
: , ( 3) :
(1),
’ [10]
: ( 1, S
[1819]
[16] 7
; ) Ry LCP
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3 (P) (G) (ETR) (Ta)
Table3 The regression analysis of photosynthetic rate (P) to stomatal conductance (G) , electron trangport rate (ETR), and tamperature (T,) ,

regectively, in evergreen and deciduous broad-leaved ecies

Secies G ETR Ta

P=0Q 13G-4 10 P=0 08 ETR-4 31 P=0 82T,-7 13

Castanopsis lamontii (R? =0 94) (R =a 71) (R? =0 68)
P=0 10G-1 74 P=0 06 ETR- 0. 84 P=0 63T,-3 40

Schima argentea (R? =Q 90) (R? =Q 54) (R? =0 80)
P=0 13G+0 44 P=0 04 ETR+1 81 P=0Q 75T,- 6 00

M anglietia chingii (R? =0 76) (R? =Q 44) (R? =0 56)
P=0 07G-2 25 P=0 05 ETR-0. 99 P=0 66T,-6 58

Cyclobalanopsis oxyodon (R? =q 88) (R? =0.67) (R? =0 80)
P=0Q 05G-0 56 P=0Q 08 ETR- 2 50 P=1 22T,-19 09

Fagus lucida (R? =Q 51) (R? =0 51) (R? =0 62)
P=0Q 03G-2 59 P=0Q 06 ETR-Q 63 P=0 65T,-9 07

Acer davidii (R? =Q 48) (R? =0 61) (R? =0 84)
P=0 06G+0. 59 P=0 05 ETR+1 24 P=1 05T,-15 20

L iquidambar acalycina (R? = 81) (R? =0 82) (R? =0 80)
P=0 06G+1 59 P=0 05 ETR-Q 42 P=0 66T;5 35

Evergreen (R? =Q 51) (R? =0 57) (R? =0 65)
P=004G+1 90 P=0 O7ETR- 1 03 P=1 10T,- 17 37

Deciduous (R =q 74) (R? =0.79) (R =0.52)
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