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ABSTRACT: Photosynthesis potential of the flag leaf of three varieties of rice, RD41, Pathum
Thanil (PTT1) and Khao Dawk Mali 105 (KDML105) were evaluated. The plants were grown in
pots under natural light condition until flowering. Measurement included light response functions
under three levels of air C02 concentration, Ca: 400, 600, and 800 pmoLCO2 mol™. At Ca 400
umolCO2 mol”, all varieties had similar maximum gross photosynthetic rate (Pm) of 30-31 pymol
Co, m” s KDML105 required the highest light saturation, generated the highest rates of electron
transport (ETR), and photo-respiration (R), resulting in having the lowest ratio of CO, fixed per
electron transported (dA/dETR). On the other hand, KDML105 had the lowest level of stomatal
conductance (gs), which potentially limited the rate of its net photosynthesis. As C levels
increased, the whole light response functions were elevated. P of RD41 and PTT1 increased
77-103%, while increase of KDML105 was 32%. ETR increased but Rl decreased substantially.
Consequently, dA/dETR improved by 40-50%. Of most interest, RD41 and PTT1 could maintain
high g, under increasing C,- KDML105, on the contrary, responded by reducing g, in succession,
resulting in gaining less benefit from higher Ca. Measurement of carboxylation process showed
that all 3 varieties had similar CO  compensation points of 58-59 pmolCO, mol™ with leaf
temperature between 31.2-32.7 °C. The carboxylation efficiency was high in the range of
124-156 mmolCO, m*s™.
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Table 1 Parameters of light response and quantum efficiency functions of the flag leaf of rice
varieties RD41, PTT1 and KDML105 under three levels of air CO2 concentrations

C,, mMolCO, mol?

Variety Parameter
400 600 800
RD41 Agooss HMOLCO, s 26.0 34.0 448
P, umMolCO, n s 30.1 34.4 533
O, umolCO, pmolPPF 0.047 0.039 0.070
0 0.86 0.97 0.64
Ry umolCO, T s 2.03 058 1.63
I, pmolPPF s 830 837 1091
I, umolPPF ™ s 43 15 23
85,2000, mmolHZO-zm -15 493 370 599
Drsi000 0.17 0.19 0.19
2 -1
ETRmax, HMOE M s 152.6 160.4 160.6
JA/JETR, molCO, molE” 0.191 0.222 0.290
dETR/dA, molE' molCO,” 5.19 4.44 3.36
PTT1 Ay HMOICO, T s 257 354 143
umolco, s 315 377 63.8
P, umMolCO,
O, umolCO, pmolPPF 0.057 0.045 0.070
0 0.62 0.94 0.25
Rg umolCO, tn s 1.79 1.64 1.88
I, pumolPPF tn s 936 871 1276
I, umolPPF M 's 32 36 27
22000, MMOLH,0 M s 403 367 439
Orsy000 ) 0.17 0.19 0.19
2 1
ETRyu MMOlE M s 145.85 159.89 158.35
dA/dETR, molCO, molE 0.189 0.244 0.290
dETR/dA, molE  molcO, 525 4.08 339
KDML105 Aogoo, HMOLCO, T s 26.9 38.0 405
P, umMolCO, T s 314 37.9 41.2
m M 2
O, umolCO, pmolPPF 0.0363 0.0296 0.0334
0 0.87 0.99 0.99
Rg umolCO, tn s 232 0 0.21
I, umolPPF m s 1028 1122 1068
I, umolPPF m s 65 0 6
22000, MMOlH,0 M s 343 278 224
Orsy000 . 0.20 0.21 0.22
ETRmax MMOE M s 174.7 187.1 188.8
dA/dETR, molCO, molE 0.170 0216 0.241
dETR/dA, molE molcO, 580 4.54 4.09
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Figure 1 Light response functions of rice flag leaves, RD41, Pathum Thani 1 (PTT1) and Khao Dawk
Mali 105 (KDML105) measured under air CO2 concentration, Ca: 400, 600, and
800 pmolCO, mol™. (a) net photosynthetic rate (A), (b) stomatal conductance (g), (0)
quantum efficiency of PSII ((I)PSH), (d) electron transport rate (ETR) and (e)
photo-respiration (R)
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Figure 2 Net photosynthetic rate as functions of (a) stomatal conductance (g), (b) CO, difference
between air and intercellular space (C - C) and (c) electron transport rate (ETR) of the
flag leaf of rice varieties RD41, PTT1 and KDML105 under Ca =400, 600 and 800 pmoLCO2

mol’
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Table 2 Parameters of CO, response functions at light intensity 2,000 umolPPF m?s™ of the flag
leaf of rice varieties RD41, PTT1 and KDML105. I = CO, compensation point,

g = carboxylation efficiency, A

conductance at air CO, concentration 400 pmolCO2 mol’, g

o= net photosynthetic rate and 8, caoo

= stomatal

= maximal stomatal
axX

conductance and T = leaf temperature
Variety Parameter
RD41 T, pmoLCO2 mol-1 56.7
g , mmolCO, m?s? 146.6
Ay HMOLCO, m?s? 329
8, a0y MMOLH,0 m?s?t 612
8, e MmolH O m*s’ 802
31.2
Tteaf C
PTT1 [, pmolCO, mol* 58.2
g , mmolCO, m?s? 1244
Ay HMOLCO, m?s? 208
8, a0y MMOLH,0 m?s? 221
8, e MmolH O m*s’ 475
32.7
Tteaf C
KDML105 [, pmolCO, mol’ 58.6
g , mmolCO, m?s? 152.0
A0, HMOLCO, m?s? 284
8, a0y MMOLH,0 m?s? 353
g,.,e MmolH O m?s? 516
T C 32.6
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