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Effects of Planting Density on Photosynthetic Characteristics and Assimilate
Accumulation of Leaves in Different Positions in Flue-Cured Tobacco
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Abstract: The leaves in three positions (leaf 5, 11, 17 from bottom to top) of flue-cured tobacco Yunyan 87 with four planting
densities (16 665, 15 150, 13 875, and 12 825 plants ha™) were tested in the field experiment in Liangfeng Village, Xuanen County,
China in 2008. The results indicated that the net photosynthetic rate (P,), specific leaf weight and carbohydrate content exhibited
significant difference under various planting densities in mature period (60 days after transplanting), and the impact of plant density
increased in the process of leaf development. With the decrease of planting density, the decline rate of P, was reduced,
photosynthetic function decline was delayed, and the accumulating time of assimilate was prolonged. The lower leaf did not appear
photosynthetic midday depression under three planting densities except under the lowest density (12 825 plants ha®). The upper leaf
appeared photosynthetic midday depression under all the planting densities. Degree of photosynthetic midday depression for the
middle leaf was lightened under lower densities. Under planting density of 15 150 plants ha, the middle leaf had higher daily
photosynthesis and assimilate, and the photosynthesis and transpiration achieved the most coordinate state, exhibiting higher
single-leaf WUE.
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Fig.1 P, of fully expanded leaves in different positions under four planting densities

5%
Bars superscripted by different small letters are significantly different at 5% probability level between treatments.
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Table1 CV and PR of main physiological indices of leaf in different positions under four planting densities
Py Specific leaf weight Carbohydrate content
Position 0 15d 30d 0 15d 30d 0 15d 30d
4 5 253 2 2.8 7 24 11 5.6
Lower leaf
11.7 13.6 104 5 7.3 17.7 6.5 2.7 15.5
4 12 18.9 2 2.6 11.7 2.7 14 7.9
Middle leaf
10.2 40.9 70.6 4.4 6.6 394 0.71 39 233
11 18.1 17.1 8.4 6.7 12 45 1.8 8.6
Upper leaf
28.9 64.7 61.6 239 17.5 345 11.8 4.8 272
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Fig. 2 Diurnal changes of leaf P, in different positions under four planting densities
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Table 2 Daily photosynthesis, daily transpiration, WUE of leaf in different positions under four planting densities

Treatment Daily photosynthesis Daily transpiration WUE
(plant hm™®) (mol CO, m2d™) (mmol H,0 m?d?) (mmol CO, mol™ H,0)
16 665 129.47 a 22.33 ¢ 5.89a
Lower leaf 15150 13143 a 2361c 5.63a
13875 133.08 a 25.73b 525b
12 825 131.92 a 27.08 a 4.95¢
16 665 105.46 ¢ 29.12 ¢ 3.62b
Middle leaf 15 150 116.62 a 29.66 ¢ 393a
13875 111.79b 32.83b 3.41b
12 825 117.03 a 34.64a 3.38b
16 665 62.37d 13.12¢ 4.75 ab
Upper leaf 15 150 69.48 ¢ 14.00 ¢ 4.96a
13875 77.47b 18.65b 4.15¢
12 825 91.64a 20.14 a 450b
5%

Values within a column followed by different small letters are significantly different at 5% probability level between treatments.
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Fig. 3 T, of fully expanded leaves in different positions under four planting densities
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Bars superscripted by different small letters are significantly different at probability 5% level between treatments.
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Fig. 4 Diurnal changes of leaf T, in different positions under four planting densities
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Bars superscripted by different small letters are significantly different at 5% probability level between treatments.
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Fig. 6 Diurnal changes of leaf WUE in different positions under four planting densities
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Fig. 7 Carbohydrate content of fully expanded leaves in different positions under four planting densities
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Bars superscripted by different small letters are significantly different at 5% probability level between treatments.
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Bars superscripted by different small letters are significantly different at 5% probability level between treatments.
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