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Effects of planting density on tobacco leaf photosynthetic characteristics

SHI Xiang-dong' ZHU Ming-yang' ZHAO Hui-na® XUE Xiao-ping’
1 National Tobacco Physiology and Biochemistry Research Center Henan Agricultural University
Zhengzhou 450002 China;
2 Guizhou Tobacco Research Institute Guiyang 550000 China

Abstract: Effects of three planting densities i.e. D1 D2 and D3 in descending order on photosynthetic characteristics
of tobacco leaves at all stalk positions were studied in field experiments using K326. Results indicated that 1) for leaf
net photosynthetic rate ( Pn) D2( 18150 plants per hectare) led to the highest level in the middle and lower leaves
while D3 in upper leaves; 2) for transpiration rate ( Tr) DI led to the peak point; 3) for water use efficiency D2
showed higher level in the late growth period in middle and lower leaves and D3 in upper leaves; and 4) for limiting
value of stomata ( Ls) D3 led to bottom level and no significant difference were found between D1 and D2. In conclu—
sion D2 treatment could lower decrease scale of Pn delay decline of photosynthesis result in higher WUE and thus
optimal photosynthetic characteristics.
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2.5) 70%
10 ~20 d 30% o
5 9 7 6 1 o
N 1.2
1243
12 5 (
o ) 11 ( ) 17 ( ) o
Li6400
(Pn) . (Tr) (Ls)
o ( WUE) = Pn/Tr. CoO, 400 pmol
1 * mol™ 25°C 1000 pmol * m™ 5™,
5 9 15d 5 24 6 8
1.1 6 23 7 8 7 23 8 7 8 22
8:00 ~10:00 3
E107°06°40. 8” N26°52°24.8" 1.3
1130 mo K326, Excel2000 Spss o
pH6. 54 53.5 g * kg 14.26 mg * kg™
31.01 mg * kg™ 111.97 mg * kg & 2
( 100 cm) 2.1 (Pn)
100 em X 55 cm 1
18150  « hm?, D1.D2.D3 3 ‘ N Pn
100 em x 50 em( 19995  « hm™) 100 6 8 6 23 7 8
cm X 55 em( 18150 * hm?) 100 em x 74 cm . 1
(13500  * hm?) . 3 9 Pn
66 m’.
250 kg 25 kgo o
o ( Pn) D2
5 kg ( D3 o
N: P,0,: K,0 =1:2:
1 (Pn) (umol CO, * m? «s™)
24/5 08/6 23/6 08/7 23/7 07/8 22/8
D1 11.71b 6. 26¢ 21. 54b 14. 60a 8.02¢
D2 11.98a 7.28b 22.58a 14.35a 8.95a
D3 12. 02a 7.54a 21.65b 12.47b 8.57b
D1 20. 93a 20. 54b 19. 70b 12. 56b 11.77a 18. 60c¢
D2 19. 99b 21. 89a 19. 98a 14.42a 11.47a 20. 28a
D3 20. 81a 19. 05¢ 19. 46¢ 14. 40a 9. 40b 19. 68b
D1 11.42a 16.71¢ 13.98¢ 11.38b 19. 58¢
D2 11. 04a 17.59h 14.92b 11.37b 20.21b
D3 8. 68b 18.53a 16. 04a 12. 84a 21.47a
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2.2 (Tr) NN
2 D1 >D2>D3. .
Tr N Tr
Tr 4.36 mmolH,0 m™ * 5™,
D1
N “ ” SN D2 D3 o
Tr 7 D1
23 o
2 (Tr) ( mmolH,0 * m™ » s™)
24/5 08/6 23/6 08/7 23/7 07/8 22/8
D1 6.42a 2.38a 2.78a 3. 04a 5. 60a
D2 6. 46a 2.23b 2.47¢ 2.93a 4.65b
D3 6.11b 2.35a 2.56b 2.48b 4. 08¢
D1 5.74a 2.54a 3.8%a 6. 12a 4.17a 4.32b
D2 5.17b 2.41b 3. 64b 5.87b 3.54b 4.6la
D3 5.11b 2. 15¢ 3.54¢ 5.24¢ 3. 06¢ 4.32b
D1 2.06a 3.46a 6.41a 4.46a 4.32¢
D2 1. 47b 3.53a 5.83b 3.04b 4. 46b
D3 1.51b 3.23b 5.12¢ 3.03b 4.59%a
2.3 (WUE) D3 D1 N
WUE CO, WUE D3 > D1,
. 3 . WUE
:D1 >D2 > D3 D3
6 23 WUE
. D2 . DI D2
WUE D2 WUE,
N D1 D3
3 WUE ( mmolCO, * mol™H, 0)
Density 2475 08/6 23/6 08/7 2377 07/8 22/8
D1 1. 82¢ 2.65¢ 7.T4c 4.92¢ 1. 46¢
D2 1.87b 3.33a 9.19a 5.33a 1. 94b
D3 1.97a 3.24b 8.42b 5.25b 2.11a
D1 3.65¢ 8.03¢ 5. 08¢ 2.07¢ 2.82¢ 4.31b
D2 3. 86b 9.17a 5.6la 2.45a 3.28a 4.37b
D3 4.03a 8.92b 5.34b 2.36b 2.98b 4.52a
D1 5.55¢ 4. 84c 1.17¢ 2.91b 4.54b
D2 6.57a 5.03b 2.57b 3.75a 4.55b
D3 5.99b 5.72a 3. 14a 3.82a 4.65a
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( WUE)

2.4 (Ls) Ls 4
Ls Co, N “ 7
oo 4 D2 D3
D1 D2 D3 o
Ls (%)
24/5 08/6 23/6 08/7 23/7 07/8 22/8
D1 0.27b 0.24a 0.18b 0.24b 0.19b
D2 0.3a 0.26a 0.21a 0.29a 0.24a
D3 0.31a 0.26a 0.22a 0.31a 0.24a
D1 0.2b 0.18b 0.23b 0.24c 0.3b 0. 16¢
D2 0.23a 0.21a 0.27a 0.26b 0.33a 0.22b
D3 0.21b 0.22a 0.29a 0.30a 0.35a 0.25a
D1 0.2b 0.23b 0.24c¢ 0. 48b 0.2b
D2 0.23a 0.26a 0.28b 0.52a 0.22b
D3 0.24a 0.26a 0.31a 0.51a 0.24a
3 o
o Pn
Tr Pn Tr
( WUE) WUE
18150  + hm” ) Pn 10
7 s
Co,
o WUE
1 ( 18150  * hm?) Pn
o » WUE,
Pn Tr
WUE
4
18150 * hm”
. (Pn)
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