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ABSTRACT

Light response of pineapple ‘Smooth Cayenne’, a crassulacean acid metabolism (CAM)
plant, was assessed by combining the measurements of leaf gas exchange, chlorophyll
fluorescence and total acid content during each of the four carboxylation phases. Results
showed that the gas exchange parameters, namely the net photosynthesis (A) and the
stomatal conductance (gs) did not correspond to the applied radiation intensity (PPFi). It was
clear that the procedure of gas exchange measurement was not applicable to assess CAM
light response in all phases. The chlorophyll fluorescence measurement, on the other hand,
provided data on the light-adapted quantum efficiency ((I)PS”) and the electron transport rate
(ETR). ETR showed increase with PPFi, thus could be fitted into a non-rectangular hyperbola
function in all phases. The estimation showed that the maximum ETR was 143 umol e m™
s™' during Phase Il (9-12 h), and the estimated maximum gross photosynthesis rate (Pg)
was 358 umolCO, m~ s”', with the light saturation (I ) of 750 umolPPF m~ s". The
measurement of the leaf total acid content (H") showed that the levels were high during
Phase | and Il (dark to dawn). During daytime Phase Ill, H" was reduced drastically, confirming
the release of CO2 into the process of photochemistry. In Phase IV, both ETR and H" were
spent and the levels became low. Our study showed that we needed 3 procedures together

to assess the light response of CAM leaf of pineapple.
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—a—Phase I (4-6 h) —o—Phase I (6-8 h) —e— Phase I1I (9-12 h)
—o—Phase Il (13-15h)  ——Phase IV (16-18 h)

15 ¢

=
o

)
wn
psyr, Mol & molPPF1

Net CO, assimilation rate,
pPmolCO, m2 st

160 +

-
~
S

ETR ,umol e m-2 s
8

IS
S

0 0 500 1000 1500 2000 0 500 1000 1500 2000
Radiation, pmolPPF; m2s1 Radiation, pmolPPF; m2 st

Figure 1 Light response functions of 4 carboxylation phases of pineapple ‘Smooth Cayenne’
a. net CO2 fixation rate (A) b. stomatal conductance (gs) c. light—adapted quantum efficiency
of PSII ((i)PS”) d. reduction state of QA (1—-gP) and e. electron transport rate (ETR) (point
shows average dataxSE of 3 plants)

Table 1 Light response parameters of 4 carboxylation phases of pineapple ‘Smooth Cayenne’

Carboxylation phase I I I I v
dark dawn light light light
Time 4-6h 6-8h 9-12h 13-15h 16-17h
PPF_, umol m* s” 00 87+39 961146 983£75 8744
A, umolCO, m* s’ 0.2+0.1 0.2+0.1 -0.2%0.0 -0.1£0.0 05+0.2
g _.mmolHO m*s’ 5+1 6+0 81 61 10£1
ETR . umolem?’s” 141 202 143+9 421 301
., .0 Mol & molPPF’ 0.43+0.09 0.57+0.09 0.70%0.00 0.67%+0.03 0.60=£0.00
1-gP, fraction 0.52+0.00 0.48+0.02 0.24+0.01 0.30£0.03 0.39+0.01
P . UMoICO, m?s™ 34+03 51%0.6 35.8+2.3 10403 75+0.3
a__, mol e molPPF” 0.09+0.03 0.16+0.03 0.27+0.01 0.20£0.02 0.16+0.01
[ umolPPF m?®s” 246+95 222+79 74171 498+93 429+14
H*, mmol m* 329+14 38616 287+61 53%11 47%9

Values are data=SE of 3 plants (replication)
PPFO= external radiation intensity, A2000= net CO2 assimilation rate at PPF 2000 mol m? s, 9,,." maximum

stomatal conductance, ETRmaX= maximum electron transport rate, (i) = maximum light-adapted

PSII max
quantum efficiency of PSII, 1-qP = reduction state of QA, Pg = maximum gross photosynthesis rate,

a_. = photosynthesis efficiency, IS e = light saturation and H" = total acid content
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