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Diurnal Leaf Net CO2 Assimilation, Acid Content and Photochemistry
of Pineapple (Ananas comosus L. Merr.) ‘Smooth Cayenne’
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ABSTRACT

Pineapple as a crassulacean acid metabolism (CAM) plant was reported to display
full 4 carboxylation phases. To elucidate this process, we carried out 24 h monitoring of
photosynthesis of pineapple ‘Smooth Cayenne’ in open field in all 3 seasons in Prachuap
Khiri Khan Province. We measured leaf gas exchange, total acid content (H'), and photo-
chemistry of PSIlI (chlorophyll fluorescence). The gas exchange data obtained, confirmed
the presence of the 4 carboxylation phases. Phase | occurred during dark period, net CO2
assimilation rate (A) increased in consistent with increase of stomatal conductance (gS),
having the maximal A in the low range of 2-2.6 ],LmoICO2 m™ s™', accompanied by the
increase in H'. The increment in A and H" continued into Phase Il during early morning
which lasted about 2 h when radiation (PPF) was still low. In Phase I, photochemistry
commenced showing an increase in electron transport rate (ETR), whereas H' reached its
maximum. Subsequent stronger PPF initiated Phase lll, when A turned negative as the
reducing g, limiting external CO2 intake. On the other hand, ETR continued to increase to
its maximum, enabling the decarboxylation of the accumulated acid. The average acid
decarboxylation rate (ADR), from the CO2 carboxylation process was 6.7-7.8 ;,LmoICO2 m™
s™'. Phase lll which lasted 6-8 h ended in late afternoon, as H" was mostly spent and ADR
dropped closed to zero. In pineapple, Phase IV clearly appeared when g, increased (stomata

reopening) and positive A was detected.
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Table 1 Summary of field climatic conditions, recorded by a weather mini-station (nighttime:
18-6 h, daytime: 6-18 h, location: N12° 28.075" E99° 51.443’)

Climatic parameters

Season Day PPF, LI C RH_. % VPD_, kPa
Wmol m?s™ Night Day Night Day Night Day
Summer avg 1,149 259 31.6 85.3 69.7 0.52 1.57
max 2,260 297 36.1 95.1 97.9 1.11 2.67
min - 234 229 734 55.1 0.14 0.06
Rainy avg 1,296 259 31.7 83.5 64.1 0.57 1.76
max 2,713 29.9 352 93.7 88.6 1.32 2.60
min - 243 253 68.7 53.7 0.20 0.37
Winter avg 644 24.0 2538 1.7 49.0 0.85 1.72
max 1,734 26.9 28.6 83.5 65.4 1.30 243
min - 224 23.7 63.2 37.8 0.47 1.01

gamamafluduianeTunnsus
u35qly fidn PPF rudnegovialuggieuuas
noHu dAgegn 1,500-2,000 umolPPF m™
s™' (Figure 1a) wmamaaﬂ%mml,lmﬁv’oi’uag
Tuga9 30-36 UmoIPPF m™ wnningnun
WNOULNGAR qmwgﬂu () fienganin T,
-9 lan T__ Tuggiouuaznguuddniads
34°x. Largyagn 44" mm:ﬁg@wm'sﬁmﬁ?’]

ﬁué’uﬂzm‘lﬁ%’mmwmmﬂﬁquu,i\‘mnmml,ﬁu
LLmmeLazqmwgﬁﬁg\‘lnfh (Figure 1b) AL
duzes CO, Tuana (C) fAAnTunas
18 . fiMwAnTena Ay 399-410 UmoICO,
mol TnoAngegatinlugodna susily
NUNIRAN U IR C, fuansinepanly
Faurazfinannisfianusy vl C, Taigzay
Tuvsuiisa (Figure 1c)

1 7-10°. uaaslWiiud Tugaiouussganu

Summer—Mar Rainy—Jul Winter-Dec

—&—F1 s C —4—Fl —=--F2 &4 C —4—Fl —--F2 & C

2500

2000

1500

&
a
&
1000 S YN
500 A
o
0 A, o
A,
N
Ay

PPF,, umol m2 st

Tiears C

40
35
30
25

20
450

440

430
420
410
400
390

Vi

380 -+ [ PN |

1719212313 57 9 111315171917 1921231 3 5 7 9 1113151719 171921231 3 5 7 9 1113 1517 19
Time of the day, h Time of the day, h Time of the day, h

C,, umolCO, mol;*

Figure 1 The conditions inside the leaf chamber (LI6400—40) a) Radiation (PPFi) b) leaf
temperature c) air C02 concentration. Dark strip indicates night period. F1 and F2 are of

“followed leaf” and C is of “cut leaf”
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Figure 2 The 24 h changes in pineapple leaf of a) net 002 assimilation rate (A) b) stomatal

conductance (gs), and c) leaf total acid content (H'). Dark strip indicates night period. F1

and F2 are of “followed leaf” and C is of “cut leaf”
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decarboxylation rate (ADR)
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