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Effects of high CO, concentration on photosynthetic performance of dif-

ferent wheat cultivars
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Abstract: To investigate the response of different wheat cultivars to elevated atmospheric CO, concentration, Chi-
nese Spring, Chuanmai 44 and Neimai 9 were used as materials. The photosynthetic parameters, relative chlorophyll content
(SPAD) , chlorophyll fluorescence parameters were determined with high CO, concentration ( about 900 pwmol/mol) as

treatment and ambient CO, concentration ( about 410

W7 B 55 :2024-05-13 pmol/mol ) as control. The results showed that net
HESTE. AR A RBZEFERLETH (31501304) ; PG5 fo2z photosynthetic rate (P, ), intercellular CO, concentration
E R % — M55 5 H (19B039) (C,;) and water utilization rate (WUE) of the three wheat
1EE ' M (2000-) , 2, e BE N AR AR, R R varieties increased under high CO, concentration, while
PS5 A Y 9E ., (E-mail ) 1772862698 @ q. stomatal conductance (G,) and transpiration rate (T,) de-
com creased. The SPAD of Chuanmai 44 and Neimai 9 at head-

BINAEE B, (E-mail) weishuhong@ cwnu.edu.cn ing stage was lower than that of the control, while the
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SPAD of Chinese Spring at heading stage and filling stage was higher than that of the control, indicating that the SPAD of
different wheat varieties had different responses to high CO, concentration. The maximum photochemical efficiency
(F /F,) of the three wheat varieties showed a downward trend, but all remained above 0.750, indicating that the three
wheat varieties were still within the range of healthy physiological state. Chinese Spring at jointing and heading stage, Chua-
nmai 44 in jointing period, heading period, filling period showed K-band and L-band, Nemai 9 appeared K-band and L-
band at jointing stage and filling stage, and only K-band appeared at heading stage, indicating that the photosystem II (PS
Il ) donor side was damaged. In Chinese Spring, K-band and L-band did not appear at filling stage, and the light reaction
could proceed normally. The energy flux abhsorbed per active reaction center (ABS/RC) in Chinese Spring was significantly
lower than that of the control at the filling stage. ABS/RC, energy flux captured per active reaction center (TR /RC) and
total energy dissipated per active reaction center (DI /RC) of Chuanmai 44 were significantly higher than those of the con-
trol at heading stage. The ABS/RC and TR, /RC of Neimai 9 at jointing stage and filling stage, and the electron flux trans-
ported per active reaction center (ET,/RC) and DI /RC at filling stage were significantly higher than those of the control.
In summary, under the condition of 900 pmol/mol CO, concentration, the CO, “fertilization effect” of the three wheat vari-
eties was still significant. Chinese Spring showed relatively strong tolerance to high CO, concentration, while Chuanmai 44
and Neimai 9 were more sensitive to high CO, concentration. In order to protect the leaves from photooxidation damage, the

three wheat varieties converted the absorbed excess light energy into heat to reduce the photoinhibition effect, thus ensuring

the energy supply under high CO, conditions and promoting the progress of wheat photosynthesis.
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Fig.2 Effects of high CO, concentration on transient (A) , relative variable fluorescence kinetic curve ( W,) and relative variable fluores-
cence difference kinetic curve ( AW,) normalized at O-K (B), O-1 (C), O-J (D), I-P (E), O-P (F) stages of chlorophyll

fluorescence (OJIP) in wheat jointing stage
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Fig.3 Effects of high CO, concentration on transient (A), relative variable fluorescence kinetic curve ( W,) and relative variable fluores-
cence difference kinetic curve ( AW,) normalized at O-K (B), O-1 (C), O-J (D), I-P (E), O-P (F) stages of chlorophyll

fluorescence (OJIP) in wheat heading stage
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Fig.4 Effects of high CO, concentration on transient (A), relative variable fluorescence kinetic curve ( W,) and relative variable fluores-
cence difference kinetic curve ( AW,) normalized at O-K (B), O-1 (C), O-J (D), I-P (E), O-P (F) stages of chlorophyll
fluorescence (OJIP) in wheat filling stage
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Table 1 Effects of high concentration CO, on chlorophyll fluorescence parameters of wheat

M2 IS EL i 48] LS oY SHESESS NIIZZ 44 %t 8 JIIZE 44 M 9 Xf HR M9
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TSR 394.00£7.07  393.50+3.54  448.00+15.56 445.50+2.12 455.00+£5.66  498.00+5.66 *
ABS/RC P 2.36+0.04 2.47+0.15 2.56+0 2.58+0.02 2.40+0.01 2.65+0.12"
S| 2.03+0.14 2.23+0.03 2.01£0.01 2.26+0" 1.96+0.28 2.15£0.07
T 1.92+0 1.87£0.02* 1.91+0.06 2.12+0.08 1.91£0.02 2.47+0.03 "
TR,/RC P 1.96+0.04 2.03£0.12 2.0920.02 2.11+0.05 1.97+0.01 2.14£0.02"
Fjigsa 1.66=0.09 1.80+0.02 1.63+0 1.84+0" 1.59+0.23 1.75£0.05
HESK 1.58+0 1.53+0.01 1.55+0.05 1.72+0.06 1.53+0.02 1.94£0.02 *
ET,/RC L] 1.13+0.02 1.14£0.02 1.17£0.01 1.16+0 1.13+0 1.12+0.03
Fjigsa 1.02+0.06 1.11£0.02 1.01+0.03 1.08+0.02 1.02+0.10 1.08+0.03
T 1.02+0.02 0.98+0.01 0.95+0.09 1.02+0.03 0.98+0.01 1.07+0.01*
DI,/RC P 0.40+0 0.45+0.03 0.470.02 0.470.02 0.43+0 0.52+0.03
B A 0.38+0.05 0.43+0.01 0.37+0 0.42+0.01* 0.36+0.05 0.40+0.02
T 0.34+0 0.33+0 0.36+0.01 0.40+0.02 0.38+0 0.53+0.01"
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