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Organic Acid Content of Flue-cured Tobacco in Different Types of Soil
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Abstract: To explore the effects of soil types on the content of non—volatile organic acid composition in
Flue-cured tobacco this essay analyzes non-volatile organic acids in tobacco components and the relationship
between soil nutrient content by using correlation analysis multiple linear regression and path analysis with
different soil types and tobacco samples from Shidian County Yunnan. The results indicate that the relation—
ship is: (1) There are significant differences in organic acid contents in three types of soil; the contents of
lauric acid and myristic acid of higher falty acids are significantly different but the differences in the contents
of palmitic acid linoleic acid oleic acid and stearic acid are not significant. (2) There is a significant posi—

tive correlation between the contents of multiple organic acids in tobacc on leaves on three types of soil and soil
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ph and available K the correlation coefficient is 0. 69; and the multiple organic acid contents are negatively
correlated significantly with soil organic matter nitrogen and available phosphorus the correlation coefficients
are —0.94 -0.95 -0.88 respectively; and higher faity acid contents and soil nutrient content are not sig—
nificantly correlated (3) From the path analysis of the total amount of multiple organic acids in tobacco leaves
and soil nutrients it can be concluded that organic matter among all the soil nutrients has most obvious and
direct impact on the total amount of multiple organic acids followed by pH nitrogen available potassium a—
vailable phosphorus but only pH value has positive effect.
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Tab.1 The main soil nutrient of different producing areas
Soil type Site pH value 0.M (mg = kg™) (mg = kg ™) (mg = kg™
Alkali - hydro nitrogen Available P Available K
6.12 2.37 88.79 12.80 308.90
Yellow loam 5.94 2.23 92.08 14.18 345.22
6.22 2.16 86.57 11.90 292.61
6.09 £0.14™ 2.25£0.11™ 89.15+2.77 12.96 +1.15  315.58 +26.93"
5.52 3.93 134.75 35.24 232.12
Yellow clay 5.25 3.86 120.79 24.26 277.36
5.40 3.98 127.57 29.93 251.31
5.39£0.14™  3.92 +£0.06™ 127.70 +6.98™ 29.81 £5.49™  253.60 +22.71
6.54 3.14 113.53 10.32 279.79
Red loam 6.91 3.24 101. 86 11.38 309.03
6.68 3.38 108.03 13.21 250.22
6.71 £0.19™ 3.25+0.12™ 107.81 +5.84™ 11.64 +1.46 279.68 £29.41
Sk 1% * 5% o “k significant at 0.01 level * significant at 0. 05.
2.2
2
Tab.2 The content difference of multiple organic acid anova of content in multiple organic
acid in the flue-cured tobacco of different soil producing areas mg/g
Soil type Site Organic acid amount Oxalic acid Malic acid Citric acid
22.96 3.15 15.03 4.78
Yellow loam 23.16 2.99 15.54 4.63
25.31 3.36 16. 81 5.14
23.81+1.30™ 3.17+0.19 15.79 +0.92™ 4.85+0.26™
19.70 2.90 9.06 7.36
Red loam 20. 46 3.04 9.57 7.53
20.30 2.49 10.93 6.59
20.15 +0.40™ 2.81+0.29 9.85+0.97 7.16 £0.50
12.62 1.76 7.21 3.65
Yellow clay 12.55 1.35 8.18 3.02
12.01 1.23 6.83 3.95
12.39 £0.33™ 1.45+£0.28™ 7.41 £0.70" 3.54 £0.47™
Fok 1% * 5% o %k significant at 0.01 level * significant at 0. 05.
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Tab.3 Correlation between multiple organic acids of flue-eured tobacco soil
pH O.M. alkali-hydro nitrogen available P and available K
pH
pH value 0. M. Alkali - hydro nitrogen Available P Available K

Organic acid amount 0.69° -0.94™ -0.95™ -0.88™ 0.69"
Oxalic acid 0.76" -0.88" -0.87" -0.86™ 0.66"

Malic acid 0.31 -0.97™ -0.94™ -0.65 0.70"

Citric acid 0.96™ -0.25 -0.34 -0.74" 0.20

Sk 1% * 5% o %% significant at 0.01 level * significant at 0.05.
4 pH . \ N
Tab.4 Linear regression between multiple organic acids of flue-cured tobacco soil

pH O. M. Alkali-hydro nitrogen available P and available K

2

R F
Linear regression equation Coefficient of determination B>  F value
y" =30.023 +2.634X, -4. 852X, -0. 061X,
0.997 192.70™
Organic acid amount -0.014X, -0. 018X,
y" = —1.247 +0.849X, — 1. 050X, +0. 012X,
Oxalic acid 0.979 27.97*
+0.012X, +0. 001X
y" =49.686 —0.932X, -3.417X, -0. 151X,
Malic acid 0.985 38.83 ™
+0.058X, —-0. 025X,
y" = —16.361 +2.533X, —0.396X, +0. 067X,
Citric acid 0.982 32.70™
-0.068X, —0.005X,
Yok 1% * 5% o %% significant at 0.01 level * significant at 0.05.
pH ~ ~ ~
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Tab.5 Analysis of path coefficients between multiple totl organic acids of flue-cured tobacco soil pH
O.M. Alkali-hydro nitrogen available P and available K
Indirect effec
Soil nutrients Direct effect X,—Y X,—Y X,—Y X,—Y X,—Y
pH  pH value 0.304 0.288 3 0.109 2 0.020 7 -0.036 8
0. M. —-0.698 -0.1255 -0.196 7 -0.018 6 0.098 0
Alkali-hydro nitrogen —0.208 -0.159 8 -0.660 9 -0.0210 0.100 1
Available P -0.025 -0.2473 -0.5123 -0.172 1 0.0820
Available K -0.125 0.089 1 0.5450 0.165 8 0.016 6
= 0.056. The residual path coefficient is 0. 056.
2.4
6
Tab. 6 Difference of senior fatty acid anova of content in senior fatty acid in
the flue-cured tobacco of different soil producing areas mg/g
Soil type Site Lauric acid Myristic acid ~ Palmitic acid Steric acid ~ Saturated fatty acid linoleic acid Oleic acid ~ Unsaturated fatty acid
0.23 0.11 2.95 0.92 4.21 1.72 9.62 11.34
Yellow loam 0.29 0.15 3.19 0.89 4.52 2.48 10.28 12.76
0.31 0.17 2.69 0.74 3.91 1.89 8.41 10.30
0.28 £0.04™ 0.14 £0.03™ 2.94+0.25 0.85+0.10 4.21 £0.31 2.03+£0.40 9.44+0.95 11.47 £1.23
0.38 0.35 2.59 0.78 4.1 1.58 9.52 11.10
Yellow clay 0.36 0.30 2.78 0.73 4.17 1.69 8.94 10.63
0.30 0.32 2.99 0.81 4.42 1.49 10. 80 12.29
0.35+0.04 0.32+0.03 2.79%0.20 0.77£0.04  4.23 +0.17 1.59+0.10  9.75+0.95 11.34 +0.86
0.42 0.37 3.36 0.79 4.94 2.01 9.64 11.65
Red loam 0.38 0.31 3.13 0.82 4.64 1.94 9.8 11.83
0.34 0.36 2.87 0.90 4.47 1.85 10. 80 12.65
0.38+0.04 0.35+0.03 3.12+0.25 0.84 +0.06 4.68 £0.24 1.93+0.08 10.11 £0.61 12.04 £0.53
Sk 1% * 5% o “ksignificant at 0.01 level * significant at 0. 05.
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Tab.7 Correlation between multiple senior fatty acids of flue-cured tobacco soil pH O. M. Alkali-hydro nitrogen

available P and available K

pH
pH value 0. M. Alkali - hydro nitrogen Available P Available K
0.50 0.09 0.07 -0.38 0.18
Saturated fatty acid
0.27 0.04 0.01 -0.13 0.14
Unsaturated fatty acid
pH N N o
pH N
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