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Leaf Light Response of Cassava cv. Huay Bong 60 under Normal and Low O2
in Combination with 3 CO2 Concentrations
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ABSTRACT

The light response functions of cassava cv. Huay Bong 60 were determined under
3 levels of CO2 concentration inside the leaf chamber (Ca) at 400, 800, and 1,200 MmoICO2
molair'1 to enhance the carboxylation process in combination with 2 levels of O2 concentration
at 21% and 2% to suppress the oxygenation process. Results showed that under ambient
air (Ca 400 meoICO2 molair'1 with 21% 02) cassava leaf had maximum gross photosynthetic
rate (P ) of 31 umolCO, m* s, The light saturation range was 1,100-1,300 umolPPF m™*
s”'. Maximum electron transport rate (J__) was as high as 289 umol & m?s” and maximum

ax

photorespiration, (Rp max) was 12.4 uvmoICO2 m?s”. Elevation of Ca could increase Pmax (26-
76% increase) more than the lowering of O2 concentration (6-33% increase), as higher Ca
enhanced carboxylation as well as suppressed oxygenation. However, the combination of
both enabled P to reach 61.2 umolCO, m?s”, or 97% increase, coupling with the reduction

in RID and J.

Keywords: C3 photosynthesis, Maximum gross photosynthetic rate, Light saturation,
Photorespiration
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Figure 2 Light response curve of cassava cv. Huay Bong 60 (a) Electron transport rate

through PSII, (b) Net photosynthetic rate, (c) Stomatal conductance and (d) Photorespiration

rate. Each data point represents the average valuexSE from 3 replicated plants
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Table 1 The light response parameters of cassava cv. Huay Bong 60 under 3 levels of CO2
concentration inside the leaf chamber (Ca) at 400, 800, and 1,200 umoICOZ molair'1 in
combination with 2 levels of O2 concentration at 21% and 2%

0, 21% with 0, 2% with
Parameter? C_, umolCO, mol_"~ C_, umolCO, mol_"~ p-value
400 800 1,200 400 800 1,200
J_ 289+10®  331+15°  343+25° 199+13% 227415 257420 *
P 31.0£15% 4891422 546+4.7% 413+22% 521%42%° 612452° *
9. 296+42° 233+37*  161+29° 293+35°  321+62°  151+50° w*
- 124104°  104+09° 97+10° 31106° 25%04° 2740.0° *
J/A 9.45+020*° 6.78+0.20° 6.34+0.34°  4.92+017° 4.48+0.13° 4.44+0.03° w*

¥ Means * SE (n=8) within the same row followed by a common letter are not significantly different at
the 5% level by DMRT. ** = statistically significant difference at p < 0.05

“J = maximum electron transport, pimol e m*s"; P__ = maximum gross photosynthetic rate, pmolCO,
m? s’ g, = maximum stomatal conductance, immolH O m? s’ R .= maximum photorespiration

rate, meoICO2 m? s and J/A = the slope of a linear function of the electron transport rate (J) and net

photosynthetic rate (A) relation, mol e moICOz'1.
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Figure 3 The relation of electron transport rate (J) and net photosynthetic rate (A). Solid
lines are data under 21% O2 with 3 levels of Ca. Dash lines are data under 2% O2 with

3 levels of Ca. Each data point represents the average valuet+SE from 3 replicated plants
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