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Effect of Nitrogen Application Rate and Planting Density on Agronomic Traits and Yield and Quality of Flue—cured Tobacco in Shizhu
Mountain Area

WANG Zhi (Shizhu Branch Company, Chongging Tobacco Company , Chongging 409100)

Abstract [ Objective ] In order to identify the suitable population structure of flue-cured tobacco and to improve the quality and economic bene-
fits of tobacco leaves. [ Method ] Using Yunyan 87 as the material ,the double factor randomized block design method of nitrogen application rate
and planting density was adopted in Muping Village , Longtan Township, Shizhu County, Chongqing City. The nitrogen application rate and planting
density were designed to 4 levels with a total of 16 treatment combinations. The growth period ,agronomic traits,disease occurrence and economic
traits of 16 combinations of flue-cured tobacco were analyzed and discussed. [ Result ] The nitrogen application rate had a great influence on the ef-
fective leaf number and output value. The effective leaf number increased with the increase of nitrogen application rate ,and the output value was
positively correlated within a certain range. In several fertilization levels,N3 treatment performed better. The planting density level had a great in-
fluence on plant height,number of productive leaves,leaf length,leaf width,mean leaf area per leaf,leaf area index,yield and output value,and
both showed that the moderate planting density was the best,too high or too low density will reduce its performance ,and M2 treatment performed

better. [ Conclusion | In summary ,the best performance combination was N3-M2 ( pure nitrogen 112.5 kg/hm” 18 000 plants/hm?).
Key words Nitrogen application rate ; Planting density; Agronomic traits; Yield and quality
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Table 1 Test processing design

17 Procesing o P
No. eessing J

ination code schemes
1 N1-M1 4fi%, 82. 5 kg/hm?, 16 500 f/hm’
2 N1-M2 4fi%, 82. 5 kg/hm®, 18 000 #k/hm®
3 N1-M3 4fi% 82. 5 kg/hm®, 19 500 #k/hm®
4 N1-M4 4fi% 82. 5 kg/hm? ,21 000 #/hm*
5 N2-M1 4% 97. 5 kg/hm®, 16 500 f/hm®
6 N2-M2 4fi%, 97. 5 kg/hm®, 18 000 #k/hm®
7 N2-M3 4% 97. 5 kg/hm® 19 500 #k/hm®
8 N2-M4 4% 97. 5 kg/hm* |21 000 #/hm>
9 N3-MI 4% 112.5 kg/hm? , 16 500 #f/hm?
10 N3-M2 4fi%, 112.5 kg/hm?, 18 000 #k/hm®
11 N3-M3 4fi% 112. 5 kg/hm* |19 500 #/hm®
12 N3-M4 4%, 112. 5 kg/hm”,21 000 #k/hm*
13 N4-M1 4% 127.5 kg/hm? , 16 500 §f/hm?
14 N4-M2 4%, 127. 5 kg/hm® , 18 000 #k/hm’
15 N4-M3 4% 127. 5 kg/hm* |19 500 #/hm’
16 N4-M4 4%, 127. 5 kg/hm?,21 000 #k/hm®
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Table 2 Investigation on growth period of flue—cured tobacco in 2017

d
s G I 1 B PN )
Treatment Ros.elte Fower. bud DO{HC roduction (’“’?”h
p
period period period period period

N1-M1 49 64 82 141 141
N2-M1 39 62 82 141 141
N3-M1 37 64 82 141 141
N4-M1 37 67 82 144 144
N1-M2 39 66 82 144 144
N2-M2 47 66 82 141 141
N3-M2 37 62 82 141 141
N4-M2 37 62 82 144 144
N1-M3 37 62 82 141 141
N2-M3 37 62 82 141 141
N3-M3 37 62 82 141 141
N4-M3 37 62 82 141 141
N1-M4 37 62 82 141 141
N2-M4 38 63 82 141 141
N3-M4 38 62 82 144 144
N4-M4 38 62 82 144 144
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Note : The time in the table was the time from transplanting to each growth
period of flue—cured tobacco, expressed as d
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Table 3 Investigation on agronomic traits and quality of production in 2017
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1 ant Number of Middle Middle Mean leaf Leaf ar Yield 0 al

. . . ean le eaf area ie utput value
Treatment height productive leaf length leaf width area ver leaf ind Ko/ hm? -

cm leaves// Fi cm cm (Enz ndex g/hm 70/hm
N1-M1 86.89 a 16.4 be 63.89 ab 18. 48 ab 752.92 abe 2. 3defg 1407.15 ¢ 34615.95 ¢
N2-M1 87.00 a 16.1 ¢ 67.19 ab 20.22 ab 861.78 abc 2. 6bedef 1407.90 ¢ 34915.95 ¢
N3-M1 90.89 a 16. 8 abc 68. 26 ab 20.71 ab 896. 82 abc 2.8 abcde 1571.70 f g 41 932.95 f
N4-M1 95.55 a 17.2 abe 68.22 ab 21.52 a 932.53 ab 3.0 abed 1 654.50 ef 44 671.50 e
N1-M2 97.78 a 17.6 abe 66. 41 ab 19.59 ab 824.97 abe 2.7 abedef 1 672.65 ef 44 576. 10 e
N2-M2 99.56 a 17.3 abe 67.00 ab 20.00 ab 850. 57 abc 2.7 abede 1 850. 85 bed 50 082.75 ab
N3-M2 99.45 a 18.8 ab 69.30 a 19.96 ab 879. 88 abc 3.1 abe 1 926.90 abc 51 351.90 a
N4-M2 99.33 a 19.0 a 65. 66 ab 18.44 ab 768. 33 abc 2.7 abede 1 987.05 ab 49 810. 65 ab
N1-M3 95.78 a 17.6 abc 67.67 ab 20. 89 ab 896. 93 abc 2.9 abcde 1750. 35 de 45 159.00 e
N2-M3 94.44 a 17.3 abe 67.00 ab 20. 85 ab 887.94 abc 2.8 abcde 1 788.00 cde 45 951. 60 de
N3-M3 102.00 a 17.7 abe 69.26 a 21.96 a 964.83 a 3.1ab 1 863.75 bed 48 830. 25 abc
N4-M3 103.56 a 19.1a 70.52 a 21.33 ab 955.39 a 3.3a 2048.55 a 46 633. 20 cde
N1-M4 88.78 a 15.2¢ 58.59 b 17.48 b 651.20 ¢ 1.9¢g 1 659.90 ef 40 169.55 f
N2-M4 89.78 a 16.2 ¢ 60. 63 ab 17.48 b 677.63 be 2.1f4g 1 803. 00 cde 45 796. 20 de
N3-M4 95.66 a 17.1 abe 60. 70 ab 18.26 ab 705. 11 abe 2.3 efg 1 927. 80 abc 47 809. 50 bed
N4-M4 92.67 a 17.4 abc 61.78 ab 18.52 ab 728.31 abc 2.4 adefg 1 973.10 ab 44 592.00 e
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Note: Different letters in the same column indicated that there was a significant difference of 0. 05 between different levels of the same experimental factor
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Table 4 Average agronomic traits and yield quality of different nitrogen application rates and planting densities in 2017

. o oty ek s bl Ly -
ant Number of Middle Middle Mean leaf Leaf Yield Outhut value
. . . ean le eaf area p
Treatment height productive leaf length leaf width area per leaf ind Ko/ hm’ i
cm leaves// cm cm CI:H: tndex g/hm L/ hm
N1 92.3a 16.7 b 64.14 a 19.11 a 781.507 a 2.45a 1622.51 a 41130.15d
N2 92.7 a 16.8 b 65.45 a 19.64 a 819.482 a 2.55a 1712.44 a 44 186.63 ¢
N3 97.0 a 17.6 ab 66.88 a 20.22 a 861.662 a 2.82a 1822.54 a 47 481.15 a
N4 97.8 a 18.2 a 66.55 a 19.95 a 846. 140 a 2.87a 1915.80 a 46 426.84 b
M1 90.1b 16.6 b 66.89 a 20.23 ab 861.015 a 2.68 b 1510.31d 39 034.09 d
M2 99.0 a 18.2 a 67.09 a 19.50 b 830.938 a 2.82 ab 1859.36 ¢ 48 955.35 a
M3 98.9 a 17.9 a 68.61 a 21.26 a 926.273 a 3.03a 1 862.66 b 46 643.51 b
M4 91.7b 16.5b 60.43 b 17.93¢ 690. 563 b 2. 17c 1 840.95 a 44 591.81 ¢
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Note: Different letters in the same column indicated that there was a significant difference of 0. 05 between different levels of the same experimental factor
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Table 5 Investigation on the incidence of climatic spot disease in flue—
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Note ; Different letters in the same column indicated that there was a signif-
icant difference of 5% between different levels of the same experi-

mental factor
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Fig.5 Dry excrement processing organic fertilizer technology
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Table 6 Investigation of the incidence of climatic spot disease in flue—
cured tobacco fields in different nitrogen application rates

and planting densities

e K B st
Factor Level Percentage of Dlsease
diseased leaf /% index

Jiti (2 N1 34.3a 14.49 a
Nitrogen N2 35.8a 15.49 a
application N3 33.0 a 12.99 a
N4 33.8a 14.59 a

eis M1 34.9 a 14.76 a
Density M2 35.2a 13.23 a
M3 34.3a 13.60 a

M4 32.5a 15.98 a
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Note ; Different letters in the same column indicated that there was a signif-
icant difference of 0. 05 between different levels of the same experi-
mental factor
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