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Abstract For a general study of the daily variation regulation on the photosynthetic parameters and its relation with the main impact
factors about relative humidity RH, atmospheric CO, concentration C,, atomspheric temperature T,, leaf temperature 7), photosynthetic
active radiation PAR, vapor pressure deficit on leaf VPD of Pueraria wallichii DC., photosynthesis and water physiological characters of P.
wallichii DC. on the Ordos plateau during the growth season were measured using LI-6400 portable photosynthesis system. The results
showed that the net photosynthetic rate P, of P. wallichit DC. had a diurnal change with two peaks at 12:00 and 16:00, exhibiting an
obviously phenomena of photosynthetic midday depression. The transpiration rate T, took on a curve with only one peak, which reached
the highest value at 16:00. The water use efficiency WUE had a diurnal change with two peaks and it was higher in the morning than in
the afternoon. The responsiveness of P, to PAR, T, and RH was different and significant. This result shows that there is the complicated
relation among the parameters of coefficient, with increase of net photosynthetic rate, increase of transpiration rate, increase of stomatal
conductance, decrease of intercellular CO, concentration, and the decline of red deer spend P, is not mainly affected by stomatal factors.
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Table 1

Diurnal variation affected by environment and physiological factors

W& RH/% CJ/(pumol-mol™)  T,/C

T/C VPD/kPa PAR/(pmol-m=2-s7") G/(mmol-m2-s?) C/(pmol-mol™) T/(mmol-m?-s7)

08:00  31.82 34256 13.46 14.49 1.0083
10:00  35.10 334.78 15.14 14.07 1.0428
12:00  27.62 355.70 17.25 20.58 1.7650
14:00  14.47 354.79 28.99 33.61 4.4575
16:00  15.28 389.34 29.01 34.13 4.5425
18:00  34.41 393.88 21.21 20.46 1.4806

4.76 0.02787 34052 0.3070
2843 0.02685 240.69 0.3063
1485.88 0.04539 219.71 0.8673
773.20 0.02346 242.13 1.1759
1324.83 0.02520 35152 1.2929
25.06 0.02587 315.28 0.2616
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Fig. 1 Diurnal variation of leaf photosynthetic parameters
of P. wallichii DC.
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Table 2 Correlation analysis of leaf photosynthetic parameters of P. wallichii DC.

P, T. G, G VPD LUE WUE
P, 1
T, 0.590™ 1
G, 0.710 0.330" 1
(o -0.810" -0.611" -0.378™ 1
VPD 0.155" 0.769" -0.267" -0.349" 1
LUE 0.125" -0.263" -0.302" -0.266" -0.204" 1
WUE 0.664™ -0.062 0.394" -0.659" -0.328" 0.626™ 1
o * e e KR £ 0.05 A7 0.01 AR BB
Notes : * and ** mean significant at 0.05 and 0.01 level, respectively.
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Table 3 Environmental factors response characteristics of
photosynthesis of P. wallichii DC.
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