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Effects of bio-organic fertilizer on flue-cured tobacco black shank and diversity of rhizospheric
microbial metabolic function
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Abstact: Field experiment was carried out to compare effects of applying different fertilizers on tobacco yield and quality, black shank
and rhizospheric microbial functional diversity. Results showed that applying bio-organic fertilizer with reduced chemicals had a higher
or approximately the same yield and quality of tobacco than conventional chemical fertilization(T1). It also increased proportions of high
grade tobacco leaves and reduced hazards of black shank significantly. The best effect was found when applying 0.3 kg/m2 bio-organic
fertilizer with 20% reduction of chemical fertilization (T3). With the rise of application rate of bio-organic fertilizer, the number of bacteria,
actinomyces, carbon utilization intensity, Shannon and McIntosh index increased. As compared with T1, the actinomyces numbers and
carbon utilization intensity of T3 treatment were significantly increased by 112.6% and 24.3% and the McIntosh index was increased
by 17.5%. Principal component analysis demonstrated that applying bio-organic fertilizer changed the rhizospheric microbial metabolic
function, and metabolism of amino acids, carboxylic acids, polymers and amines was more sensitive to bio-organic fertilizers compared
with carbohydrates and phenols. T3 increased capacity of microbes in using carbon source of amino acids and phenols significantly as
compared with T1 and T2.
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Tab. 1 Properties of the sampled soil

pH FHHUR/ (gkg) HRE / (mg/kg) A/ (mg/kg) T/ (mg/kg)
6.4 27.9 139.8 49.1 177.6
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Tab. 2 Effects of different fertillizer treatment on flue-cured tobacco

AbFE P45 /(kg/hm?) F#{8 /(Yuan/hm®) EIH LB /%
Tl 1628.1+348.8a 16423.243036.4a 10.441.0b
T2 1652.4+109.9a 19295.443476.0a 19.346.9ab
T3 1840.7+£197.1a 21353.62037.0a 22.845.8a
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Fig. 1 Effects of different fertilizer treatment on black shank
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Tab. 3 Effects of different treatment on rhizospheric bacterium,
actinomycetes and fungus

Qb I 2 TR R HEHE
(10° CFU/g) (10° CFU/g) (10°CFU/g)
Tl 92420a 20.3+8.2b 62.0+12.6a
T2 10.6+2.8a 35.1+4.2ab 65.4+21.3a
T3 13.3£1.7a 43.2+5.0a 60.9+18.0a
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Fig.2 Carbon source utilization under different fertilizer
treatment
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Fig. 3 The percentage of carbon source utilization intensity on
Biolog-ECO under different fertilizer treatment
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under different fertilizer treatment
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Fig. 5 Functional diversity index of soil microbial group under
different treatment
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Fig. 6 Analysis of main content of rhizospheric microbial group
under different fertilizer treatment
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Tab. 4 Carbon source highly related to PC1 and PC2 on ECO microplate

eS| &) FEH 1 TR 2
LS D- AK - 0.956
a-D- FLHE 0.904 -
B- 3L -D- H A - -
R EbE -1- B - 0.809
D- 474 bk -0.870 -
N- LBt -D- i %) i - 0.949
I- PR p - -
D- H &l - -
D,L-a- H 0.886 -
RRTES L- A E R — 0.994
L- KAWL 1.000 -
L- IR - -
L- 2% 1.000 -
L- SRR 0.925 -
BB -L- R 0.803 -
PEEES a- FORMIRG 0.964 -
T4 0.990 -
-3 40 0.984 -
i 80 - 0.992
e 2- FARHR 0.858 -
4- FRFEOR TR - 0.807
Jis B OHEENE 0.940 -
JE I 0.932 -
FRIRR D- P FLHRE TR 0.835 -
D- G 2 TR 0.989 -
D- - FUHERE - v - NI - 0.982
r- PRI TR 0.971 -
K TR 0.810 -
a- ] AR 0.961 -
D- SERTR 0.973 -
P R P - 0.958

E: HXREF> 0.8 8i<— 0.8,
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