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Effects of long-term fertilization on microorganisms
in flue-cured tobacco grown soil
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Abstract: A 7-year experiment was carried out to investigate the effects of no fertilizer ( CK) chemical fertilizer
(CF) and the mixture of manure and chemical fertilizer( MCF) on microorganisms in flue-eured tobacco grown
soils. Plate count microbial C and microbial N as well as phosphor lipid fatty acids ( PLFAs) showed highest
microorganisms in the soil treated with MCF less with CF and lowest with CK. There were 20 ( CK) 27 ( CF)
and 31 types of PLFAs ( MCF) in soils respectively. Fertilization increased the PLFAs contained in bacteria ( 12—
20 C) and actinomycetes ( I0Me 17: 0 and 10Mel8: 0) . There were no obvious changes in fungal PLFAs ( 18:
1w9¢) in soils without fertilizer but a reduction with MCF. MCF increased both diversity and dominance indexes of
soil microorganisms indicating the improvement of soil environment because of abundant microbial groups and
obvious dominant species. In addition most of azotobacteria phosphobacteria and potassium bacteria in soils
belonged to Bacillus genus with the isolation rates ranged from 26% to 50% . Compared to CK these three
beneficial bacteria were increased by MCF but changed little by CF. The indexes of their diversity homogeneity

and dominance were higher in the soils under MCF treatment than CK. Taking into account of the numbers and
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groups of soil microorganisms it is necessary to advocate MCF in fertilization practice.
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Table 2 Compositions and concentrations of PLFAs in soil under different fertilizer treatments

Treatments
PLFA CK CF MCF
12:0 6.14 +1.22 b 6.66 £1.35 b 10.39 £2.45 a
al4:0 0c 2.35 £0.09 b 8.25+2. 13 a
14 :0 15.25 £3.24 b 16.27 £3.51 b 29.25 £4.55 a
i14:0 5.05 £1.05 a 0b 7.05 £1.27 a
al5:0 0b 0b 5.51 £0.98 a
i15:0 0c 5.42£1.27 b 12.17 £2.01 a
i15:1 29.21 +4.57 b 37.15 £5.44 ab 41.24 £5.44 a
16 :0 120.57 £25.12 ¢ 150.98 £25.15 b 190.56 £35.71 a
10Mel6 : 0 40.45 £5.14 a 16.72 £3.76 ¢ 25.12 +4.51 b
al6:0 15.13 £3.48 a 9.80 £2.35 b 12.45 £2.18 ab
i16 : 0 30.23 £5.66 b 30.15 £4.26 b 35.35 £4.57 a
16 :0 10.77 £2.35 a 0c 5.25+£0.79 b
16 : 1 0b 5.14 +1.21 a 7.17 1. 18 a
16 : lw5c 7.25 £1.77 ab 5.37 £1.01 b 8.05+1.45a
17:0 11.24 £2.56 ¢ 25.47 £4.13 a 17.24 £2.55 b
10Mel7 : 0 5.23 +1.05 ¢ 10.13 £2.14 b 18.16 £3.24 a
al7:0 12.17 £3.44 ¢ 20.55 £3.78 b 35.45 £4.51 a
cyl7:0 12.29 £3.28 b 18.19 £4.55 a 20.41 £3.77 a
i17:0 22.54 £4.57 b 17.77 £3.65 ¢ 30.37 £5.66 a
17 1 1w8¢ 0b 0b 5.05+£1.02 a
18:0 40.24 £8.24 b 45.12 +5.67 ab 48.03 £5.25 a
i18:0 0c 5.37£1.22 b 9.18 £2. 14 a
10Mel8 : 0 0 17.57 £2.45 29.43 £4.43
18 : lw7c 47.47 £5.31 a 40.13 £5.81 b 50.45 +7.67 a
18 : 1w9c¢ 100.29 +18.42 a 98.12 £17.55 ab 77.61 £18.54 b
11Mel8 : 1w7c 0c 5.25£0.92 b 9.08 £2.19 a
18 :3wbe(6 9 12) 10.24 +1.52 ¢ 15.77 £2.44 b 20.25 £3. 14 a
cyl9 : 0w8c 48.37 £5.67 a 40.14 £4.32 b 50.44 £7.87 a
i19:0 0c 6.74 +1.14 b 12.17 £2.44 a
20:0 0c 5.16 £1.05 b 13.03 £2.59 a
20 : 109 0c 4.31 £0.57 b 15.35 £3.45 a
Total PLFAs 590.13 ¢ 661.8 b 859.51 a
( Note) : + The data were means = SD. 5% Values followed by
different letters in a row are significant among treatments at the 5% level. PLFAs “X: YoZ” X C
Y ) VA ;v ivasey  Me N N L c
-15 PLFAs were expressed as X; YwZ. X = carbon numbers Y = numbers of unsaturated ethylene

linkage o = double bond Z = ethylene linkage location i = isopropyl a = anteisorpropyl cy = cyclopropyl Me = methyl branching ¢

= cis-eonfiguration.
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Table 3 Character values of microorganism colonies in flue-cured tobacco grown soil obtained by PLFAs

Treatments
Characteristic values CK CF MCF
Diversity index 2.578 ¢ 2.748 b 2.971 a
Homogeneity index 0.871 a 0.824 b 0. 834 ab
Dominance index 0.887 b 0.901 ab 0.929 a
( Note) : 5% Values followed by different letters in a row are significant among treatments at
the 5% level.
4 . ( x10* cfu/g)

Table 4 Changes in the numbers of azotobacteria phosphobacteria and potassium bacteria

in flue-cured tobacco grown soil

Treatments Azotobacteria Phosphorbacteria Potassium bacteria
CK 4.4+1.1b 2.3+0.7 cd 1.2+0.4d
CF 4.6+1.5b 2.2+0.5cd 1.7+0.4d
MCF 9.1%2.2 a 7.8+1.8 ab 4.8+1.3 be
( Note) : + The data were means = SD. 5% Values followed by

different letters in a column are significant among treatments at the 5% level.
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Table 5 Identification of azotobacteria phosphobacteria and potassium bacteria in flue-cured tobacco grown soil

Treatments
Bacteria groups Genus CK CF MCF Total colonies
Bacillus 22 17 44 83
Azotobacteria Azotobacter 14 17 31 62
Azomonas 2 7 4 13
Beijerinckia 2 5 9
Unidentified genus 4 3 7 14
Bacillus 6 8 28 42
Phosphobacteria Pseudomonas 1 2 6 9
Alcaligenes 1 2 4 7
Flavobacterium 2 3 8 13
Micrococcus 1 3 8 12
Xanthomonas 2 1 4 7
Azotobacter 1 2 7 10
SerratiaBizio 2 0 3 5
Erwinia 1 1 4 6
Achromobacter 6 0 6 12
Bacillus 6 8 14 28
Potassium bacteria Pseudomonas 2 1 7 10
Erwinia 1 1 9 11
Sporolactobacillus 1 2 3 6
Escherichia 0 2 7 9
Unidentified genus 2 3 8 13
Total colonies 79 85 217 381

( Note) : ( 10:1

100 ) Data in the table indicate the total colonies which

was obtained by sterilized water extraction ( soil : water = 1:10) and then diluted 100 times.

6

Table 6 Characteristic values of beneficial microbial colonies such as azotobacteria phosphobacteria and

potassium bacteria in flue-cured tobacco grown soil

Treatments
Characteristic values CK CF MCF
Diversity index 2.3396 b 2.5047 ab 2.7808 a
Homogeneity index 0.8043 b 0. 8506 ab 0. 8905 a
Dominance index 0.8556 b 0. 8866 ab 0.9139 a
( Note) : 5% Values followed by different letters in a row are significant among

treatments at the 5% level.
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