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Tests of the Effects of CO, Ramping Rate
on A vs. C; Curves with CIRAS-3

Some researchers have published data and opinions that ramping CO, to rapidly create A-Ci curves is only applicable
for the relatively slow ramp rate of 100 ppm/min."* We have not found this limitation when using the CIRAS-3 Portable
Photosynthesis System. We demonstrate here that ramp rates from 100 ppm/min to 233 ppm/min produce identical
results on real leaves, both in A-Ci curve data and in the parameters inferred from those curves. While each researcher
must carefully assess the applicability of the rapid A-Ci technique in their particular field of interest, the

100 ppm/min is not a universal limitation of the technique, and is certainly not a limitation displayed by the CIRAS-3.

Tests of CO, ramping speeds of 100, 150 and 233 ppm per minute were made on the same leaves, for two C, species.
Soybeans and velvetleaf were measured at 25 °C, at a PPFD of 1500 pmol m?s'. The VPD was 1.5 kPa.

Results

The A vs. C curves developed from the three CO, ramping speeds differed very little with ramp speed in either species
(Fig. 1 & 2). The slightly lower initial slope of the curve at the highest ramp speed in velvetleaf did not occur in soybeans.
Photosynthetic parameters estimated from these curves did not differ substantially with ramp speed, as evidenced by the
small standard errors (Table 1).

Velvetleaf, 25 °C
(e LV
40 ~
(;lu) 30
=
©
E
Z 20 1
< —— 100 ppm per minute
150
— 233
10 -
0 I 1 1 1 I 1
0 100 200 300 400 500 600 700

C, (umol mol™)

Figure 1



https://ppsystems.com
mailto:sales%40ppsystems.com?subject=

Tests of Effects of CO2 Ramping Rate on A vs. Ci Curves | CIRAS-3

Soybean, 25 °C
40
30 A
o
o
E
B 20 e
£
=
< ;
—— 100 ppm per minute
150
10 - g
¥ — 233
0 I I I I I
0 100 200 300 400 500 600
. -1
Figure 2 C, (umol mol™)

Table 1. Photosynthetic parameters (+ std err) estimated from A vs. C; curves for three CO, ramping speeds, in soybean and velvetleaf.

Species

(umol m25s7) (mmol m?s7)
Velvetleaf 172+7 261+4 143+0.2 51+0.5 1.5+0.3
Soybean 1372 2021 123+0.6 42+04 04 +0.1
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