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Effects of potassium on the photosynthesis of Vitis davidii Foéx.
ZHOU Min'?, ZENG Bei'?, ZHAO Yuhua'?, BAI Miao"?, YANG Guoshun'*"

(1.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Engineering
and Technology Research Center for Grapes, Changsha 410128, China)

Abstract Vitis davidii Foéx. was used as material, four treatments of potassium(0, 135, 270 and 540 g/plant) were
designed to study the influence of potash fertilizer on photosynthesis. Results showed that higher net photosynthetic rates
were achieved at the treatment of 270 g/plant, maximum appeared in veraison period, which was 8.91 pmol/(m*s);
stomatal conductances were higher at the treatment of 540 g/plant in every period; highest transpiration rate was got in
expand period at the treatment of 270 g/plant, it was 5.33 mmol/(m*s); the intercellular CO, concentrations of 270
g/plant were lower than other treatment except in bloom period. There were extremely significant positive correlations
between potassium and net photosynthetic rate, transpiration rate and stomatal conductance; the photosynthetic diurnal
variation presented a bimodal curve in different periods, showing the peak at 10:00 and 16:00. The treatment of 540
g/plant had the highest net photosynthetic rate at expand (6.05 pmol/m>s), veraison (7.63 pumol/m*s) and defoliation
period (4.75 pmol/m*s) at 10:00, respectively. The treatment of 270 g/plant came second, while the treatment of 135
g/plant and 270 g/plant had the highest at bloom period(5.31 pmol/m>s) and at mature period (5.61 pmol/m?s),
respectively. At 16:00, except the treatment of 540 g/plant had the highest net photosynthetic rate at bloom period, the
treatment of 270 g/plant had the highest net photosynthetic rates at expand, expand, veraison, mature and defoliation
period, which were 4.26, 3.61, 2.87 and 2.30 pmol/(m*s), respectively. In conclusion, the application of 270 g/plant
potassium is benefit for photosynthesis of Vitisdavidii Foéx.
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Table 1 Net photosynthetic rates of tested Vitis davidii Foéx.
/(umol-(m*s™))
/g
0(CK) (2.95+0.965)Bc¢ (3.13+0.916)Bb  (5.72+1.172)Bb (2.69+0.337)b 4.45+0.985
135 (3.41£0.370)Bb (3.87+0.656)Bb  (8.27+1.337)ABa (4.22+0.688)a 4.11£0.920
270 (4.46+0.604)ABa (7.04+0.061)Aa  (8.91+0.055)Aa (4.46+0.934)a 4.40+1.466
540 (5.26£0.318)Aa (6.85+0.032)Aa  (6.43+0.344)ABb (4.60+0.540)a 4.41+0.417
3.1.2 AALFE (Cs) 49 Bl 2tk
135 ¢/
2
540 g/
540 g/
0.29 mol/(mz-s)
*2 HRAREEMHRNSASE
Table 2 Stomatal conductances of tested Vitis davidii Foéx.
/(mol-(m2s7"))
/g
0(CK) 0.17+0.091 (0.26+0.002)Bb (0.19+0.082)Bc (0.110.013)Cb (0.10+0.033)Bb
135 0.10+0.017 (0.09+0.019)Dd (0.33+0.042)Aa (0.20£0.029)Aa (0.08+0.005)Bb
270 0.19+0.074 (0.14+0.001)Cc (0.23+0.003)ABbc (0.14+0.004)BCb (0.13+0.042)Bb
540 0.17+0.057 (0.29+0.002)Aa (0.29+0.007)ABab (0.18+0.022)ABa (0.26+0.055)Aa
3103 JIE 00 (C) 8 B 534, (214.67 pmol/mol) 135 ¢/
Co, 540 g/
CO, ( 3
CO,
CO, 271.67
135 g/ CO,
umol/mol 135 g/ CO,
244.67 umol/mol 270 g/ CO;
199.33 pumol/mol
CO, 281.67
CO,
umol/mol 270 g/ CO,
3 #RREEM FeAEE CO.RE
Table 3 Intercellular CO, concentrations of tested Vitis davidii Foéx.
CO, /(umol-mol™)
/g
0(CK) (271.67+59.408)a (281.67+8.083)Aa (239.67+28.042)a (203.00+8.185)ABb 295.67+33.382
135 (199.33+£14.503)b (230.33+2.309)Cc (250.00+8.185)a (244.67+32.716)Aa 288.67+14.572
270 (217.67£29.670)ab (214.67+0.577)Dd (232.67£1.155)ab (191.67+£10.214)Bb 315.67+5.774
540 (211.33+16.921)ab (262.33£0.577)Aa (207.33£1.528)b (204.33+0.577)ABb 322.00+19.079
314 EMBRE (T 49 B2 2.52 mmol/(m*s) 2

4 540 g/

4.10 mmol/(m™
mmol/(m”s) 135 gf

270 540 g/

g/ 5.33 mmol/(mz-s)
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Table 4 Transpiration rates of tested Vitis davidii Foéx

/(mmol-(m™s™))

/g
0(CK) (3.44+0.017)Bb (2.52+1.024)b 3.71£1.217 (2.52+0.176)b (1.75+0.488)Bb
135 (1.54+0.248)Dd (3.79+0.510)ab 4.83£0.272 (3.53+0.889)a (1.40+0.052)Bb
270 (2.21£0.010)Cc (5.33+1.405)a 4.02+0.040 (2.710.049)ab (1.98+0.480)Bb
540 (4.10+0.010)Aa (5.06+1.117)a 4.18+0.075 (3.03+0.301)ab (3.35+0.485)Aa
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Table 5 Correlation coefficient between potassium and 540 g/ 6.05 7.63
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Fig.1 Diurnal variation of photosynthesis in different period
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