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Responses of Net Photosynthetic Rate to Light Intensity and CO,
Concentration in Leaves of Wild and Cultivar Artemisia annua
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Abstract: The responses of net photosynthetic rate (Pn) to light intensity and CO, concentration in leaves of
homologous wild and cultivar A rtemisia annua were studied. The maximum net photosynthetic rate (P,,) was
18.78 wmol m?s™ for the wild-type and 22.38 pumol m?s" for the cultivar. The light saturation point (LSP) was
1 183 pmol ms™ for the wild-type and 1 564 pwmol m?s™' for the cultivar. The light compensation point (LCP) was
17 pmol m?s” for the wild-type and 18 wmol m?? for the cultivar. The apparent quantum yield (AQY) was
0.08 wmol m?s™ for the wild-type and 0.075 wmol m?s™ for the cultivar. Those data indicated that A. annua could
utilize high light irradiance and perfectly acclimate to low light condition. P,,,, LSP and maximum carboxylation
rate of Rubisco (V...) were significantly higher in cultivar A. annua than in the wild-type. LCP, AQY, maximum
rate of electron transport (J,..x), rate of non-photorespiratory CO, evolution in the light (Rd) and CO, compensation
point in absence of respiration in the light (I') were not significant difference between the wild-type and cultivar.
High light irradiance enhanced A. annua in photosynthetic capacity by increasing V.., and J,., and therefore 4.
annua should be cultivated in an open and sun-filled habitat.
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Fig. 1 Responses of photosynthetic rate (Pn) to photosynthetic photon flux density (PPFD) in leaves of wild and cultivar A rtemisia annua
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Table 1 Photosynthetic parameters from Pn-PPFD curves of wild and cultivar A rtemisia annua
E/azit] Proax LSP LCP AQY
Type (umol m‘zs'l) (umot m'zs_l) (umol m'zs'l) (umol pmol '1)
B4 wild 18.78+0.51b 1183+26b 16.95+0.81a 0.080+0.003a
A Cultivar 22.38+0.68a 1564x15a 18.10+0.85a 0.075+0.002a

A — 388 G4 7 R R ZF A EBE (P<0.05) . Values within each column followed by the
same letter are not significant difference at P< 0.05 according to LSD multiple test. P, YaH 1 &K
PPFD-saturated photosynthetic rate; LSP: Jt ] il f2 Light saturation point; LCP: Y #h £2 55 Light
compensation point; AQY: W & F 3L # Apparent quantum yield.
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Table 2 Photosynthetic parameters from Pn-C; curves of wild and cultivated A rtemisia annua

HH Vema Trna r’ Rd

Type (umol m”s™) (umol m™s™) (nmol mol'™ (umol ms™)
B4 wild 75.47+2.40b 14942 42.94+0.67 1.84+0.10
FHE Cultivar 93.56+3.33a 160+4 46.55+2.76 1.70+0.09

7 —F e S R E R R ZE R A REFE (P<0.05) o« Values within each column followed by the
same letter are not significant difference at P < 0.05 according to LSD multiple test. V. S KR {biH &R

Maximum carboxylation rate of Rubisco; J.. &AM T8 % Maximum rate of electron transport;
I AEFEN TR 9 CO, #M2 & CO, compensation concentration in the absence of Rd; Rd: Y F FEIR
8 & Rate of non-photorespiratory CO, evolution in the light.
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