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Effect of Different Previous Crops on the Nutrient Content,
Enzyme Activity and Bacterial Community Structure in
Tobacco Growing Soil
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Abstract: [ Purpose] The effects of different previous crops on the soil biochemical properties
were studied. [ Method ] Using chemical, enzymatic analysis and 16S diversity sequencing tech-

niques, the soil nutrient, enzyme activity and bacterial community structure of tobacco fields with
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fagopyrum (FB), rape (FR), wheat (FW) and green manure (FG) were analyzed after seven years.

[ Results ] (1) The contents of organic matter, total nitrogen, alkali-hydrolyzed nitrogen and avail-
able phosphorus were the highest in FR tobacco field, which respectively were 30.04 g/kg, 1.62 g/kg,
143.50 mg/kg and 88.09 mg/kg, followed by FG tobacco field, but the content of available potassium
was 240.10 mg/kg, and the activities of protease and phosphatase in FG tobacco field were the
highest, which were 709.02 pg/(g-d)(tyrosine) and 306.60 pg/(g-h)(p-nitroph), respectively. (2) The
activities of urease and invertase were lower than those of FW tobacco field, and there was no signi-
ficant difference (P>0.05). In terms of bacterial community composition, 770, 670, 654 and 597 gen-
era were detected in FB, FG, FW and FR tobacco fields, belonging to 36 taxa, including Actinobac-
teria, Proteobacteria, Chloroflexi and Acidobacteria. Among them, the abundance of Actionbacteria
and Proteobacteria were the highest, respectively ranging from 26.87% to 45.21% and 25.82% to
30.69%. Antagonistic bacteria such as Treptomyces, Bradyrhizobium, Bacillus and Mycobacterium
and nitrogen-bacteria such as Bradyrhizobium, Rhizobium and Paenibacillus had the highest relative
abundance of bacterial community in FB tobacco field soil. [ Conclusion] The effects of different
preceding cropping on the soil physical and chemical properties, enzyme activities and bacterial com-
munity structure were different. Green manure improved soil organic matter, nutrients and enzyme

activities, while buckwheat improved soil bacterial population structure and diversity, and the relative

g, A ARIFEXEE R0 & G LA R 2SR R 709

abundance of probiotics was higher.

Keywords: previous crop; nutrient; enzyme activity; soil bacterial community in tobacco field
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Tab. 1 Physicochemical properties of tobacco field soil with different previous crops
S ¥ i content
previous B R Tl 7 A X /(mg kg ™) A/ A /(mg-kg ™)
crops pH (g'kg™) (g'kg™) (mg-kg™) (g'kg™h) available (g'kg™h available
organic matter total nitrogen alkaline nitrogen total phosphorus  phosphorus total potassium potassium
FB 6.26£0.01 b  19.68+0.48 b 0.76+0.12 b 47.95+£0.49b  0.96+0.01 a 78.62+6.98 a 19.09+0.71 ¢ 210.91£6.79 a
FR 4.50£0.03 ¢ 30.04+0.32a 1.62+0.16 a 143.50£7.92a  0.57+0.00 d 88.09+5.93 a 29.09+0.71a  147.21+7.78 b
FG 6.53+0.07 ab 27.4242.09ab  1.12+0.00 a 66.50+3.96 b 0.65+0.00 b 62.174£0.57 a 23.59+0.00b  240.10+10.98 a
FW 7.10+£0.14a 21.51+0.16 b 1.04+0.12 ab 58.45£8.41b  0.60+0.00 ¢ 4441+1.10 a 19.70£0.00 ¢ 155.34+2.80 b

7E: FB.F%%; FR.MSE: FG. 44 FW. /N FISIEEEE A RVNG T8 308 dh B 22 55 5 1 2 /K7 (P<0.05); R,

Note: FB. fagopyrum; FR. rape; FG. green manure; FW. wheat; after the same columns of data, the difference between different lower-case letters was

significant (P<0.05); the same as below.
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Tab.2 Activities of soil enzymes in tobacco fields with different previous crops

FifFii 1 enzyme acfivity

HIfE R EmY i/ HERN/ REve Y R/
previous crops (ngg'd? (nggd? (mg-g'd?) (mL-g™) (ng'g"h
protease urease sucrase hydrogen peroxide phosphatase
FB 364.74+3.38 b 126.02+8.83 b 57.20+7.57 a 9.844+0.09 a 92.01+£5.52 ¢
FR 373.98+4.76 b 148.63+7.77b 69.34+14.33 a 8.3840.09 a 40.79+14.66 ¢
FG 709.02+7.03 a 405.82+119.72 ab 75.92432.40 a 9.69+0.04 a 306.60+0.65 a
FW 181.63+£2.65 ¢ 736.55+2.97 a 87.55+42.01 a 10.03+0.01 a 117.42+491 b

R3 BHEIIRAERSE o SR

Tab. 3 The a diversities of soil bacterial communities in tobacco fields with different previous crops

HifE previous crops Sobs Shannon ACE Chao 5% % /% coverage
FB 2850+85.50 a 6.582+0.04 b 4112+120.94 a 4086+190.15 a 94.80+0.00
FR 222745537 ¢ 6.605+0.05 b 2925+103.36 ¢ 2922+142.80 ¢ 96.65+0.00
FG 2584+65.02 b 6.322+0.10 ¢ 3630+71.49b 3602+55.03 b 95.50+0.00
FW 2702+86.93 ab 6.795+0.04 a 3634+93.22 b 3659+132.45b 95.64+0.00
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Note: FB. fagopyrum; FR. rape; FG. green manure; FW. wheat; numbers
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Fig. 3 Distribution of soil bacterial community structure in genus level of tobacco fields with different previous crops
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Tab. 4 Relative abundance of soil functional bacteria in different tobacco fields

%

2 A2 vprobiotics FB FR FG FW
W H 8 Streptomyces 4217£0.51 0.823+0.11 6.222+2.92 2.583+0.36
SR R Bradyrhizobium 1.937+0.26 1.927+0.14 1.168+0.29 0.857+0.15
LEHINT 1R Bacillus 1.609+0.09 1.147+0.10 0.952+0.10 2.619+0.66
Y BFF B Mycobacterium 0.846+0.06 1.114+0.15 0.439+0.09 0.439+0.15
HRIBI T )@ Rhizobium 0.670+0.07 0.078+0.02 0.604+0.10 0.311+0.11
K EH JE Pseudomonas 0.238+0.19 0.052+0.03 0.616+0.14 0.136+0.18
LEHINT 1R Paenibacillus 0.249+0.02 0.208+0.00 0.102+0.03 0.240+0.05
«FB «FR +FG -FW
40F D 40t D
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Note: TN. total nitrogen; AN. alkali hydrolysis nitrogen; TP. total phosphorus; AP. available phosphorus; TK. total potassium; AK. available potassium; or-

ganic. organic matter.
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Fig. 4 RDA analysis of soil bacterial communities and environmental factors on phylum (a) and genus (b) levels
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WEEMIE; Streptomyces 55 HAUHR A4 & &
W i 35 IEA G 3 norank ¢ Acidobacteria 545 3k
FEEMEENMX, 5 pH BFEIEML; nor-
ank_o_Gaiellales 5 pH {HM & AHE, H5H%KL
W B e & IEAHE; Sphingomonas 5 HLJ |
R AR AU A A A D DG, Sk
TR EIEMIC; Roseiflexus 54 R F R
WEMAR, 5 pH (HM WEEMX,

#5 MWHIEFEMES HIEIFERE TR Spearman X1

Tab. 5 Spearman correlation between main soil bacteria and soil environmental factors in tobacco fields

[T (J&) phylum (genus) pH Organic N AN TP AP TK AK
[T7KF phylum level
HEZE ] Actinobacteria -0.077 -0.077 -0.192 —0.126 0.587* 0.098 -0.071 0.755%#*
A 18 1] Proteobacteria 0.168 —0.643* —0.541 —0.657* 0.517 -0.056 —0.631* 0.182
4411 Chloroflexi -0.231 0.699* 0.698* 0.755%%%  —(.867*** 0.126 0.674* —0.629*
FEFFI ] Acidobacteria -0.035 0.126 0.157 0.210 —0.650* —0.007 0.135 —0.818%%*
JEBE 7] Firmicutes -0.420 0.371 0.445 0.371 0.650* 0.399 0.355 —0.902%**
FFF 1 ] Bacteroidetes 0.853%**  —0.252 -0.210 -0.259 0.287 —0.832%**  —0.255 0.622%
ZEH I 1] Gemmatimonadetes 0.517 —0.294 —0.185 -0.280 —0.112 -0.503 -0.248 -0.189
IZE/AT ] Saccharibacteria -0.245 0.294 0.402 0.378 —0.74 1% 0.238 0.277 —0.853%**
J&7KF genue level
Z’%iﬁjﬁﬁimme 0.559 -0.273 -0.367 -0.301 0.510 —0.594* -0.255 0.776%%*
B Streptomyces 0.336 -0.510 -0.566 -0.531 0.818*** 0,301 —0.489 0.930%#*
E’Zi’fjizji roria 0.692%* -0.573 —0.584* —0.483 0.217 —0.832%%*  —0.617* 0.196
iiﬁéiﬁiﬁ —0.888*** 0.364 0.342 0.315 -0.161 0.972%#* 0.397 —0.385
AHE I A B Sphingomonas 0.343 —0.909%%*  —(.883%**  —( 895k 0.860%**  —0.231 —0.880%** 0.601**
B W & Roseiflexus 0.762%* —0.252 -0.274 —0.252 0.301 —0.832%**  —0.270 0.629%

TE: TN, &% AN. BUR%: TP. 4 AP. HE: TK. &8 AK HH; organic. HHLIL: “*Jy0.01<P<0.05, “**740.001< P<0.01,
a3l P<0.001

Note: TN. total nitrogen; AN. alkali hydrolysis nitrogen; TP. total phosphorus; AP. available phosphorus; TK. total potassium; AK. available potassium;
organic. organic matter.
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