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Light Response of Amaranthus tricolor Leaf at Different Levels of CO,

Concentrations
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Abstract

The response of photosynthesis rate under different levels of photosynthetic photon flux (PPF) from 0-
2500 pmolPPF m'2 3'1 and ambient CO, concentration (C,) from 100-1600 pumolCO, mol'1 was examined using
the green leaf cultivar (AS220) and the red leaf cultivar (AS224-A) of Amaranthus tricolor. The data were fitted
to a non-rectangular hyperbola light response function. Elevating the level of C, to 1600 pmolCO, mol '
increased the maximum gross photosynthesis rate (P,,) to 93 in green leaf and 73 umolCO, m_2 s in red leaf,
which were 52% and 46% higher respectively than the values at normal C,. The saturation light () and the
electron transport rate (ETR) were higher with the increasing C,, whereas the dark respiration rate (Ry) and the
light compensation (l.) became lower.

Increasing radiation induces the opening of stomata, the stomatal conductance (gs) increased markedly
with PPF. The green leaf had higher levels of g; and greater response to PPF than the red leaf. On the other
hand, elevated C, which caused an increase in the CO, concentration in the intercellular space of the leaf (C))
induced substantial closure of the stomata. At C, 100 umolCO, mol'1 the highest values of g4 at the maximum
PPF were in the range of 606-694 mmolH,0 m>s", which dropped to 101-168 mmolH,O m°s’ at C, of 1600
pmolCO, mol'1. However, the larger CO, gradients compensated for the effect of the smaller opening of

stomata, resulting in no reduction of the net photosynthesis rate.

Keywords: amaranth, light response, electron transport, elevated CO, concentration, stomatal conductance
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A13197 1 wndnasidmaldnnifunauaueddanss (FNANT 2) LazdaTMIARauiNBLIAnATaY

(793 6) NaNuTutu CO, luarmearzaueiag vasludnluwiuglufde (AS220) uaz luFuas (AS224-A)

v o -1
anududuaas Co, lwarme (C,, lmolCO, mol )

Wug wndaes
100 200 400 800 1200 1600
AS220 Aepr 2500, LMOICO, m” s™ 23.1 43.1 54.7 57.7 65.6 70.7
Py LMoICO, m” 5™ 27.6 47.7 61.3 67.8 77.3 93.0
O, UmoICO, molPPF’ 0.052 0.051 0.053 0.050 0.051 0.054
0 0.988 0.917 0.877 0.825 0.855 0.782
R, UmoICO, m”'s™ 38 3.9 2.8 2.6 2.2 36
94/, 0.012 0.090 0.140 0.212 0.169 0.279
l,, UmolPPF m” s 500 1070 1324 1506 1574 1714
l,, UmolPPF m” s 73 76 52 51 43 68
Je. prr 2500, MMOIH,0 M 8™ 694 721 764 224 139 168
D e, ppr 2500 0.13 0.19 0.23 0.25 0.25 0.25
ETRepr 2500, MMOIE M~ s 108 162 192 211 214 211
ETRp LMOIE m” s 118 171 203 222 230 226
lierr, UMOIPPF m” 5™ 555 907 994 1141 1228 1217
Olerr, LMOIE LUmolPPF’ 0.183 0.187 0.206 0.200 0.191 0.194
Ocre 0.998 0.961 0.954 0.940 0.937 0.926
dA/METR, UmolCO, LmolE’ 0.283 0.273 0.255 0.251 0.267 0.277
AS224-A Appr 2500 UMoICO, m” 5™ 18.6 29.4 45.0 452 52.6 62.5
Py LMoICO, m” 5™ 22.3 32.8 50.1 49.0 61.0 73.1
0L, molCO, pmolPPF”’ 0.046 0.047 0.048 0.043 0.047 0.054
0 0.994 0.962 0.879 0.879 0.851 0.801
R, UmolCO, m”s™ 3.4 2.8 2.4 15 2.2 1.2
94/, 0.006 0.040 0.137 0.138 0.175 0.248
l,, UmolPPF m” s 437 725 1223 1288 1458 1519
l,, UmolPPF m” 5™ 72 59 50 34 47 22
Je. prr 2500, MMOIH,0 M~ 8™ 606 448 361 154 185 101
D e, por 2500 0.11 0.13 0.19 0.18 0.20 0.23
ETRepr 2500 IMOIE M~ s 93 113 159 152 167 193
ETR 1y LMOIE m” s 105 125 169 160 177 203
lerr, LMOIPPF m” s 525 602 863 816 963 1057
Olerr, LMOIE LmolPPF ' 0.178 0.182 0.186 0.185 0.182 0.194
Ocre 0.991 0.994 0.974 0.976 0.961 0.950

dA/dETR, LmolCO, },LmoIE_1 0.262 0.257 0.258 0.234 0.256 0.276
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