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Seasonal variation in photosynthesis of an introduced
bamboo species Guadua amplexifolia
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Abstract: Photosynthetic characteristics and main impact factors were measured in different seasons and the data were
analyzed by correlation and path coefficients and different irradiances were measured in Hua’ an County Fujian Prov—
ince in order to study Guadua amplexifolia’ s photosynthesis characteristic CO, assimilation rate on different times in
one day. The results indicated that light saturation point ( LSP) light compensation point ( LCP) dark respiration rates
(Rd) and net photosynthesis at saturation light ( Pn,, ) all reached highest in July lower in April and October the low—
est in January. In all seasons but April daily course of net photosynthesis rate ( Prn) had midday-depression pattern. The
daily mean value of Pn was in the sequence April>July>October>January. All environmental and physiological factors
except for relative humidity ( RH) had significant correlation with Pn such as Tr Ci Gs VPD PAR Tleaf and so on.
The main environmental factors differed in every season. In January leaf temperature ( Tleaf) was the most important
factor to Pn. But the effect of RH increased obviously in October. The effect of tested environmental factor to Pn was in

the sequence VPD>PAR>RH>Tleaf in the whole growth period.
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Table 1 ~ Characteristic parameters of light response curves in different seasons
Pn, LCP LSP AQY Rd
Time (pmol * m™ +s”) (wmol + m? «s™) (pmol + m? «s7) (mol * mol™) (wmol * m™ «s™)
1 Jan. 2.94 8.20 1160. 88 0.0132 0.209
4 Apr. 20.3 25.2 1316.18 0.0353 1.46
7 Jul 23.1 31.6 2766. 65 0.0494 1.95
10 Oct. 14.4 8.31 1221.24 0.0483 0.623
3.1.4 ZME-F 2 F(AQY) (AQY) ( PAR) 12: 00 (12.8
( 2003) pmol * m™ ¢ s7) ¢ 14:00
AQY 0.08 ~0.125 95.25%
AQY Brodribb et al. (2007) “
0.04 ~0.07 ( Long et al. 1994) ( mild midday depression) ” .
0.03 ~0.05( 2001) 7 Tleaf 9:00 Pn
AQY( 2006) - 4.7.10 (15.06 pmol * m? « s™)
AQY 0.03 ~0. 05 Tleaf RH Pn
(2001) G, ( 0.055) 12: 00 . 13:00
1 AQY 0.0132 G. amplexifolia Tleaf RH Pn 14: 00
Lee (10.52 pmol * m™ + ™) .
PAR 10 Pn 10: 00
11.41 wmol * m?" s
° Pn 59. 10%
3.2 G. amplexifolia 16:00. 1000 RH
3.2.1 Pn B3t RZE 2:a 4  8:00 ( VPD)
Pn 10: 00 VPD
(Tleaf) (RH) Gs CO, ( Flexas et
( Gs) Pn )
al. 2006) 2:d CO, ( Ci)
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Fig. 1 Diurnal changes of environmental factors in different seasons
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Fig. 2 Diurnal changes of photosynthetic indexes in different seasons
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Table 2 Correlation coefficients among photosynthetic and environmental factors
co,

Factor Pn Tr Ci Gs VPD PAR RH
Tr 0.769 x %
Ci 40.653 % * .433 % %
Gs 0.586 % * 0.641 % * 0.0669
VPD 0.335% 0.471 % % -0.790 % * 0.214
PAR 0.643 % % 0.544 % * -0.681 x % 0.0584 0.682 % %
RH -0.049 -0.0437 0.619 % * 0.512% % -0.789 % % -0.529 % %
Tleaf 0.494 % % 0.715 % % -0.667 % * 0.167 0.759 % % 0.452 % % -0.286

Do 0.05 Tk ok 0.01

Note: * represents significant level (0.05) ; * * represents signficant level (0.01) .

3 Pn 3.4 G. amplexifolia Pn
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Table 3 Path coefficients of environmental factors to Pn

RH

10: 00 RH

Pn

X X —VPD —PAR —RH —Tleaf
. . Direct path Indirect path
Time  Environmental factor .. .. Through VPD Through PAR Through RH Through leaf
coefficient coefficient
1 VPD -1.42 2.03 0.489 -0.202 1.74 0.029
Jan. PAR 0.656 0.212 -1.06 0.117 1.39
RH 0.225 -0.650 1.28 0.343 -1.59
Tleaf 1.78 -1.08 -1.39 0.513 -0.201
4 VPD 3.19 3.85 0.977 0. 606 2.27 <0.001
Apr. PAR 1.21 -0.309 2.57 0.373 1.89
RH -0.653 0.159 2.96 0.692 2.11
Tleaf 2.28 -1.56 3.17 1.00 0. 604
7 VPD -1.18 1.44 0.874 — 0.564 0.029
July PAR 1.18 -0.465 -0.876 — 0.412
Tleaf 0.592 0.306 1.12 0.817 —
10 VPD -1.79 2.11 2.63 2.26 2.78 0.049
Oct. PAR 2.99 2.40 -1.57 1.71 2.53
RH 2.39 2.15 1.68 2.13 2.60
Tleaf 2.79 3.16 -1.78 2.71 2.23
4 G. amplexifpilia RH Pn LSP
Table 4  Dailyaverages and standard deviations ( Stdev)
of Pn in different seasons
( 2002) .
1 4 7 10
Time Jan. Apr. Jul. Oct.
4.95 9.05 8.59 6.25
Daily average of “ ” «“ ”
Pn( wmol * m™ «s™) .
Stdev 3.89 3.77 4.08 3.91 A ( 2003;
2000) (13 ”»
N Pn Gs
2ia 1:b ~ Pn Tleaf Pn
Tr ( 1997) . G.
Pn . amplexifolia
Gs Pn
4 113 ”»
Pn
. VPD
Pn Pn
. (2008)
LCP . VPD  Pn Car—
ISP LSP rara et al. (2004)
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