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Ecophysiological characteristics of flag leaf of winter wheat in HuangHuaiHai
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Abstract Photosynthesis and transpiration of flag leaf of winter wheat in Feng-qiu Agricultural Experiment station of CAS
were measured at different growing stages with model Li-6400 photosynthesis system. In addition variables such as the leaf
temperature photosynthesis active radiation relative humidity stomatal conductance intercellular CO, concentration were
also measured. This experiment studied the relations between the net photosynthesis rate & transpiration rate of flag leaf and
ecological & physiological factors. The results showed that P of flag leaf rose when PAR increased the light compensation

point of photosynthesis I, and light saturation point of photosynthesis I, in flag leaves were respectively about 50 —60
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pmob m~? s 'and 1050 —1100 wmot m~?s =" T of flag leaf showed a positive linear correlation with PAR. The relative
coefficient between T, and T,was 0.886"" P, of flag leaf rose as T,and T,increased then began to decrease when T, and
T,exceeded 30 C and 32 °C respectively T, of flag leaf showed a positive linear correlation with T, and T,. Relative
coefficient between P and G_was r =0.407 " relative coefficient between T and G, was r =0.322"" both first rose while
G,increased then decreased when G, exceeded 0.2 mol m™*s ~'. P, and T, decreased when C,increased. PAR and G, were

the dominant factors affecting plant photosynthesis and transpiration.

Key Words flag leaf of winter wheat photosynthesis rate transpiration rate ecohysiological factors HuangHuaiHai Plain
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2
2.1 P, T
2.1.1 P, T, PAR
PAR P, 1 P,
PAR l-al  PAR 50 ~60 wmot m™?s ' P, PAR
P, PAR 800 wmot m?s P, 800 pmot m~ 7 s :
PAR 1050 ~ 1100 wmot m#s ' P, PAR P
PAR P, PAR
r=0.494"" 1 PAR T, T,
1-a2 T, T. PAR
1
Table 1  Relationships between net photosynthetic rate & transpiration rate of wheat flag leaf and related factors
Ttem P, T, PAR T, T, R, G, C;
P, 1.000 0.494 ** 0.513*" 0.202 " 0.212** 0.195 = 0.407 ** -0.328""
T, 1.000 0.494** 0.409 ** 0.404 " —-0.146 = 0.322"" -0.107"
PAR 1. 000 0.460 ** 0.432 " -0.124" 0.211*" -0.106"
T, 1.000 0.886 " -0.118" 0.137* -0.062
T, 1.000 -0.116" 0.127* -0.086
R, 1.000 0.163* -0.084
G, 1.000 -0.153*
C, 1.000
#p<0.05 % #p<0.01 % Correlation is significant at the 0.05 level # # Correlation is significant at the 0. 01 level
2.1.2 P, T, T,
T, 17~25%C 1-b1 P, T, T, P
T, 30 C P, T, P, T,
T, P, 25 ~30 C
1 T T, PAR 1-b2 T, PAR
r=0.460"" 1 T, 33C T T,
T T,
2.1.3 P, T, T,
l-c P, T T, P, T, T, T,
: r=0.886"" 1 P, T 1-cl T, 32 C P,
P, T, PST PSTI
P, VT, PAR T, 1-c2 T,
PAR T, r=0.432"" r=0.886"" 1
2.1.4 P, T, R,
1 R, P, 1-d1 P, R,
Slavik R, Co,
’ R, 60% P, R, P, PAR T,
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Fig.1 Relationship between P, & T, of wheat flag leaf and environmental factors
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Fig.2 Relationship between Pn & Tr of flag leaf and physiological factors
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Table 2 Regression analysis between net photosynthetic rate & transpiration rate of wheat flag leaf and factors

Model 2 F
ode Regression equation R Adj R-sq R b
P, 1 P, =0.817 +0. 0036Gs 0.455 0.440 0.675 30.090 0.000
I P, =26.186 +0.0041Gs -0. 116Ct 0.770 0.757 0.878 38.694 0.000
i P, =20. 149 +0. 039Gs — 0. 092Ci +0. 002PAR 0.801 0.783 0.895 45.556 0.000
T, 1 T, =1.438 +0. 0029PAR 0.749 0.745 0. 866 167. 446 0.000
| T, = -0.364 +0. 0029PAR +0. 0132Gs 0.919 0.916 0.959 311.033 0.000
3
3.1
P.T PAR T, T, R, G C,
1 PART, T, R, G, P, P, PART, T R, G,
Pn Ci Pn
2T PART, T, R, C,
3 P PAR G. C, T PAR G,
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Fig.3 Diurnal changes of environmental factors in 2005 and 2006
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