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Abstract: A field experiment was conducted to determine the optimum nitrogen (N) application rate and planting density for better
growth, higher yield and economic benefit of flue-cured tobacco and to provide scientific basis for production with high yield and
quality using Qinyan 96 cultivar in this study. The split-plot experiment design with three regimes of planting density (A) and N rate
(B) was applied to study the interaction between nitrogen and density on agronomic characters at round top stage, yield and
economic characters of flue-cured tobacco. The results showed that optimal N rate and planting density could improve growth and
development, enhance yield and economic benefit of flue-cured tobacco. Regardless of planting density, the best responses recorded
under the high and medium N rate. Under the low/high N rate, the best responses recorded under the medium and high planting
density while medium N rate under low and medium planting densities. The interaction between N rate and planting density was
significant and the responses from the former were greater than those from the latter. System cluster analysis indicated that nine
treatments combinations were classified into five ranks, of which best treatment combinations were A2B2 and A2B3, followed by
A1B2 and A3B2. On the consideration of comprehensive analysis, the appropriate planting density and nitrogen rate of Qinyan 96
are 16 698 plant/hm? and N 180 kg/hm? respectively. Conclusively, to modify N rate and planting density could increase the use
efficiency of fertilizer and enhance the yield and quality of flue-cured tobacco based on the interaction between them.
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1
Table 1 Effects of different treatment combination on agronomic characters of flue-cured tobacco at round top stage
/ / fem?
5 5 /em / /em /em
( -hm™) (kg'hm™)
18 180 60.0(B1) 134.3¢ 18.5bed 9.8cd 7.5a 568.70¢ 1467.83e 587.83¢
(A1) 82.5(B2) 150.6a 18.9bcd 10.1bc 8.1a 775.72bc 1802.23bc 801.29bc
105.0(B3) 153.0a 19.3ab 10.4bc 8.0a 768.22bc 1784.28bc 792.50bc
16 660 60.0(B1) 141.2b 18.1d 9.4d 7.5a 675.70d 1572.82de 699.50d
(A2) 82.5(B2) 151.4a 19.0abc 10.1bc 7.6a 818.39b 1902.29b 845.66b
105.0(B3) 155.2a 19.5a 10.6ab 7.8a 790.00bc 1836.23bc 815.17bc
15 380 60.0(B1) 142.1b 18.3cd 9.9cd 7.9a 731.87cd 1700.68cd 756.10cd
(A3) 82.5(B2) 152.9a 19.0abcd 11.0a 7.7a 914.93a 2124.57a 943.88a
105.0(B3) 154.9a 19.4ab 10.5ab 8.1a 798.04bc 1856.12bc 824.90bc
P
(A) 0.0660 0.9942 0.0464 0.5225 0.0532 0.0999 0.0524
(B) 0.0001 0.0024 0.0003 0.2368 0.0001 0.0001 0.0001
X (AxB) 0.3954 0.8500 0.0484 0.5368 0.0104 0.0235 0.0105
5%
2.2
2
FRAk
2
Table 2  Effects of different treatment combination on yield and economic characters of flue-cured tobacco
/ / / / / / / /
( hm?)  (kghm?) (kg'hm?) (gg") ( ke ( hm?) % % %
18 180 60.0(B1) 1993.0de 6.48de 13.07de 26065d 4.7¢ 75.8a 19.4a
(A1) 82.5(B2) 2192.1c 6.64bc 14.82a 32490ab 22.2ab 64.2d 13.5bc
105.0(B3) 2380.5ab 6.75bc 12.78¢ 30422c 22.7ab 62.4d 14.8bc
16 660 60.0(B1) 2060.40d 6.70bc 13.35¢d 27507d 9.7d 73.3ab 16.9ab
(A2) 82.5(B2) 2301.6b 6.97ab 14.92a 34325a 24.6a 61.7d 13.6bc
105.0(B3) 2429.7a 6.89ab 13.82b 33582a 20.5b 65.7cd 13.8bc
15 380 60.0(B1) 1939.9¢ 6.31e 13.69bc 26551d 15.7¢ 69.5bc 14.7bc
(A3) 82.5(B2) 2373.4ab 7.19a 13.79b 32726ab 16.1c 68.9bc 14.9bc
105.0(B3) 2315.3b 6.57c 13.58bc 31449bc 24.4a 63.8d 11.7¢
P
(A) 0.0288 0.0366 0.0057 0.0034 0.0822 0.7966 0.2406
B) 0.0001 0.0030 0.0001 0.0001 0.0001 0.0001 0.0163

< (AxB) 0.0438 0.0481 0.0001 0.7723 0.0001 0.0089 0.2826
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Fig. 1
character of flue—cured tobacco under different treatments

Cluster analysis of growth, yield and economic

3

D=16 698 #k/hm* N=103.19
2 418.96 kg/hm®

D=16 650 Fk/hm* N=89.87 kg/hm’
34 837 kg/hm®

13.32
89.87 kg/hm’
16 698 F/hm*

Table 3 Correlation analysis between yield/output value and density/ nitrogen rate.

(A) (B) (A) (B)

Y1) -0.0560 0.8577%* -0.1090 0.8590%**

(Y2) -0.0914 0.6786** -0.1244 0.6814%*

*:P=0.05, **:P=0.01, F[.
4 n=27
Table 4 Effect equation of planting density (A) and nitrogen rate (B) (n=27).
/

(D) ™) ) (Y2) R? )
(Y1) Y,=1.087325D+40.118103N-0.000032873D>+0.000102DN-0.202623N"-8728.925598 0.8395%* 2418.96(16698, 103.19)

(Y2) Y,=31.754111D+1473.123426N-0.000940D-0.004939DN-7.738740N*-295707 0.9093%* 34837(16650, 89.87)
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