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Photosynthetic Diurnal Changes of Bothriochloa ischaemum Mixed Sowing
with Lespedeza davurica in Loess Hilly-gully Region
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Abstract: Field experiments were conducted using a replacement series design in which Bothriochloa isch-
aemum (B) and Lespedeza davurica (D) were sowed at row ratiosof 03 10, 2:8,4:6,5:5,6:4, 82
and 10 : 0 in the same plot. The photosynthetic diurnal change characteristics of B. ischaemum in different
mixed sowing ratios were investigated and compared. Results indicated that the diurnal changes of net pho-
tosynthetic rate of B. ischaemum presented a double-peak pattern cure under different mixed sowing rati-
0s, showing obvious photosynthesis midday depression phenomenon. Peak values appeared at 10:00 and
16:00, respectively, while the lowest value appeared at 12:00. Except at B4D6 ratio, in which the transpi-
ration rate diurnal changes of B. ischaemum presented a double-peak pattern cure, the curves had only one
peak at the other mixed sowing ratios. Diurnal change of leaf instantaneous water use efficiency presented
a double-peak pattern cure at all mixed sowing ratios, and the peak and lowest values appeared at the same
time as photosynthetic rate. Compared with other ratios, B. ischaemum had higher daily average photo-
synthetic rate, higher daily average leaf water use efficiency and lower daily average transpiration rate at
B8D2 and B6D4 ratios, which indicated that these two mixed sowing rations are beneficial to improve the
photosynthesis and leaf water use efficiency of B. ischaemum.
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Table 1 Soil water storage of mixture grassland in different mixed sowing ratios mm
B10DO B8D2 B6D4 B5D5 B4D6 B2D8
Mixed sowing ratios
0~50 cm 27.33b 22.33¢ 23. 264 26.19¢ 28. 77 23.92d
50~200 cm 143.55% 139. 24" 130. 484 126. 60¢ 133. 24¢ 126. 21¢
200~380 cm 197. 37> 190. 754 203. 30% 194, 27¢ 188. 26¢ 202. 75%
0~380 cm 368.3140. 542 352.05%0. 40¢ 355. 7140, 40 348. 1440, 58¢ 355.55+0. 54" 353.3530. 55¢

(P<C0.05),

Note: Different small letters indicate significant difference between mixed sowing ratios (P<C0.05). The same as below
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Table 1 Gas exchange characteristics of Bothriochloa ischaemum in different mixed sowing ratios Mean= SE
B10DO B8D2 B6D4 B5D5 BADG B2DS
Mixed sowing ratios
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CO, C 268.750.32%  267.44+0.31"  250.9040.320  244.65--0.18°  237.6140.29'  252.5240. 28¢
L, 0.2624+0.01¢ 0.2904+0.003>  0.29440.006>  0.2854+0.003> 0.3134+0.006* 0.278+0.004¢
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Fig. 3 Diurnal changes of net photosynthetic rate (P,) of
Bothriochloa ischaemum in different mixed sowing ratios 2.5 (WUE,)
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Fig. 5 Diurnal changes of photosynthetic water
use efficiency (WUE,)of Bothriochloa
ischaemum in different mixed sowing ratios
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