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Effects of Tillage Depth Combined with Biological Organic Fertilizer on Bacterial Community Structure in Rhizosphere Soil, Yield
and Quality of Flue-cured Tobacco

SI Jun', XU Rui’, WU Wen-qi' et al ( 1.China Tobacco Hubei Industrial Co.,
bei Provincial Tobacco Company, Xiangyang,Hubei 441000)

Abstract
cured tobacco, the effects of different tillage depth combined with different amount of biological organic fertilizer on bacterial community struc-
ture in rhizosphere soil, growth and development, disease resistance and yield of flue-cured tobacco were studied by field experiment. The re-
sults showed that the growth of 70-80 ¢m was prolonged and the incidence rate of brown spot was relatively heavy. The incidence rate of black
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In order to explore the effect of different tillage depth combined with biological organic fertilizer on the yield and quality of flue-

shank and brown spot disease was reduced by deep turning 50-60 cm, and the incidence rate of black shank disease was higher in deep turn-
ing 30-40 cm. The agronomic characters of tobacco plants were normal after 30-40 and 50-60 cm deep turning. A,-2 treatment improved the
diversity and richness of bacterial community in tobacco rhizosphere soil. Chaol index and Shannon index increased by 13.11% and 4. 63% re-
spectively compared with the control. At the same time, the economic characters of A,-2 treatment were the best, and the proportion of top-

grade tobacco and average output value per mu reached 73.04% and 56 734.20 yuan/hm’ respectively. Comprehensively considered, it is ap-

propriate to turn 50-60 cm deep and apply 3 000 kg/hm’ organic fertilizer + 750 kg/hm’ fermented cake fertilizer.

Key words

1A A T BT F B LA o £ 2R, 2L v 4 2 B
A TSI 2 — AR IR DAL X2 1 X 3 R AR R
M EEBIG R . R, RER A4 7 2R /NI ML AR B+
B, R AR . FELL EXUZEZEA T, H Rk
MR A=A AL, BEZ 45408 AL, H R A 7 R R AL R
EWA, AT BRMRIR R A AR K AT KM, 5=
TR R AR A 00 T R, R T L) Bl
HEEIPEAR AR AR R S I MR S R
T AR R K R B R AT LU R oo+

g FE 5 B WBCRIR SRR 2R 7= 2 B S
TE—E R PRI B R B A A LR 2

TR BT R, S F W, A UG B e A
AR S B RIR T M TR AR S KRR
PR R B B RS ER B B A R R A
PRAR 22 Bl 130402 R TS0 | ST e 36 R - O 5 L

TE S SOCE T, 4 i b B A b ], B 28 5 s
212031

FIHT, S T-ERBE A=A BILIE X AR A - 98 K 0 0 7™ o o

EEBN S FE(1969—), 5, ErmA, SRR LT, AFR LA
REEEMR, «@IEEL, R LIF, AF R+ bR
TEEMAR,

WimBES 2021-12-13;{&[E HHE 2022-03-23

Flue-cured tobacco; Tillage depth ;Biological organic fertilizer; Bacterial community structure ; Production and quality

ARSI 58 55 22 , (LT 5 485 4 T L 7 A B A0 R A LA 38
(R, 25 38 3 T H [R) 006 , A 9 S ) B R T it A ) o 2
YA HUAE X R KRR P - 9 4T B B 25 M R e A A K R 3 T
PR (E ARSI B Bl BT A 24 X, v A
A 7 PR TS AR
1 #R5AE
11 KIS R AR 5T 2020 47 5 H AR B RR BT
J At A O K326, 450 56 B A M 3 AR AL g 4R
1 155 m,pH 6.73, ﬁiﬂﬁ%/‘\a 18.43 g/kg, Eﬂ?ﬁfj/\é
69.72 mg/ke, A %L W & &= 53. 68 me/ke, WO AP A
348 mg/kg,
1.2 Rt IR AA MLRERE & 2 R E, B
R E 30~40.50~60,70~80 cm 3 /K-, A HLAL it A &
B HA UL 2 250 kg/hm® + & BEDEAE 750 kg/hm® it FiI 45
HLIE 3 000 kg/hm® + % B D JIE 750 kg/hm® | it I A BLAE
3 750 kg/hm’ + & FEHEAE 750 ke/hm® 3 7K, 39 ASAbEf,
BRI 1, BB AR T 0.067 hm® , A HE A, ik
0 FH DU JE 35 5 2 A7 AR 34T X IR 1E B R B, 1F e
L, At A 5 42 224t R P AR O S A T A

1.3 MEBmBESEAZ
131 Mk, OFEFWHICERNA ., % YC/T 142—2010
7 A R AR 1] B i) T TR (8] 35— 0 K SR Wi i



51 % 4

3 B BN B A A PR IRAR IR LR AR LSBT R R 153

F1 XWET
Table 1 Experimental design

g BB AU .
Treatment Tillage depth Application amount of organic
cm fertilizer

A -1 30~40 HHUE 2 250 kg/hm’ + & FEHEIE 750 kg/hm®
A -2 30~40 HAHLIE 3 000 kg/hm’ + % BEHHIE 750 kg/hm?
A-3 30~40 FHHUIE 3 750 kg/hm® + & FEHHIE 750 kg/hm®
A,-1 50~60 HHUE 2 250 kg/hm’ + & FEHEIE 750 kg/hm®
A,-2 50~60 HHUE 3 000 kg/hm’ + & FFEHEIE 750 kg/hm®
A,-3 50~60 HHUIE 3 750 kg/hm’ + & BEHHIE 750 kg/hm?
A-1 70~80 FHUIE 2 250 ke/hm’ + & FEHEIE 750 kg/hm®
A,-2 70~80 HHLUIE 3 000 kg/hm’ + & FEHEIE 750 kg/hm’
A3 70~80 HHLUIE 3 750 kg/hm’ + & BEHHIE 750 kg/hm®
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Table 2 Growth period of different treatments

w3 BT BT T RN SRR W
Treatment Transplanting date Present date Topping date First harvest date Last harvest date Growth period //d
A -1 05-13 07-09 07-14 07-20 09-27 137

A -2 05-13 07-09 07-14 07-20 10-02 142

A -3 05-13 07-11 07-15 07-20 10-02 142

A,-1 05-13 07-07 07-10 07-15 09-27 137

A,-2 05-13 07-09 07-14 07-20 10-02 142

A,-3 05-13 07-10 07-14 07-20 10-02 142

A-1 05-13 07-05 07-08 07-15 10-15 155

A2 05-13 07-05 07-08 07-15 10-15 155

A,-3 05-13 07-07 07-10 07-15 10-17 157

CK 05-13 07-12 07-15 07-20 10-02 142
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Table 3 Agronomic characters of tobacco with various treatments

& S ES i -5

%{f&ment Plaj}lk}';e‘ight Lﬁ%ﬂzﬁr E?E Stem Tilrlh Eif IleL;Ll(h Iﬂfaf[ wEdJlLl'l
cm cm cm cm cm

A-1 124.1 19.4 6.18 12.26 81.8 31.10
A -2 125.1 19.8 6.09 12.50 83.4 34.90
A -3 125.5 19.8 6.26 12.75 84.0 33.20
A,-1 114.6 18.4 5.25 11.24 73.1 26.35
A,-2 125.1 19.8 5.93 12.53 82.5 33.40
A,-3 126.2 19.1 5.83 12.69 80.7 32.90
A,-1 112.1 19.0 5.11 11.03 73.5 27.50
A-2 112.7 18.9 4.94 10.66 73.2 29.50
A;-3 118.5 20.4 5.01 11.86 74.0 29.80
CK 129.5 19.9 6.08 12.94 86.4 31.95




154 B HOR e A

2023 £

23 REEEAVAEXER T EEE RN

2.3.1  REIBCHEA HLALXH AR e rh AR % OTUs XUiysg
Wi, FEARGE—Ah ST R R B Y OTUs S8k 17 221, WA 1
LA BT A AEA LA 1 OTUs KR 443 X IR £ 3
TR 1 OTUs (KA 3 520;A,-2 A, -3 AbBE A+ HErh Tk

A132 A131

A133

A1) OTUs S8R, 70500 3 955.3 9025 A, -1 Ab B 44 rp
A Y OTUs S50 AR 2 890; HiAbab 2 + 3 b AT 1)
OTUs SIS XA L2253 AN R AR 50~ 60 em PiC it
AHUIEEL R T HARRAR P S P A AR R AR 2R

A3

A122

A2

AL

@ Group-A,—1
O Group-A -2
D Group-A,—3
B Group-. Al
Group-A,—2
Group-A,—3
m Group-A-2
m Group-A-3
M Group-CK

1 : Core "PEFREFTAREATILATH) OTUs (/I Core OTUs) , AL F AR HRAS MHEA B OTUs IR Z3LAT1Y OTUs %H .

Note: The number in the core in the figure represents the total OTUs of all samples (i.e. core OTUs) , and the number on the petals represents the total

OTUs of all samples minus the number of common OTUs.

1 AEAEMERE OTUs £

Fig.1 OTUs of bacterial communities with various treatments
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Table 4 Alpha diversity index in rhizosphere soils with various treat-

ments
b Alpha Z#£4E: Alpha diversity Goods_
Treatment Chaol Shannon Simpson coverage
CK 4770.266 1 be 8.640 3 be 09820 a 0.981 6 ab
A -1 4241.032 8 ¢ 8.367 7 ¢ 0.982 8 a 0.9835 a
A, -2 4739.377 6 be 8.626 8 be 09819 a 0.981 6 ab
A, -3 5201.157 8 ab 8.868 5 ab 09832 a 0.979 9 be
A,-1 4.867.429 5 ab 8.754 5 ab 0.984 7 a 0.980 7 be
A,-2 5395534 6 a 9.040 7 a 0.984 9 a 0.978 6 ¢
A,-3 53799717 a 8.903 0 ab 09813 a 0.978 9 ¢
A-1 5036.226 1 ab 8.722 0 abce 0981 2 a 0.980 5 be
A,-2 4931.944 9 ab 8.621 1 be 09822 a 0.981 6 ab
A,-3 4 689.530 0 be 8.659 1 be 0.981 4 a 0.982 2 ab

T : RS NG FRFR A R AR B E] 7E 0.05 K28 5 3
Note: Different lowercase letters in the same column indicated significant
difference between different treatments at 0.05 level.
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Table 5 Economic character of tobacco with various treatments

rh SR
SR i

ey s e

FEA . Proportion  Proportion
Ab P X Economic . K Average

Yield of superior of medium- .
Treatment Ko/ hm? value tobace . price

g/hm 5t/ hm? obacco superior It/ ke

% tobacco
%

A -1 1651.50 45 086.40 55.02 88.43 27.30
A -2 1707.00 46 746.15 61.78 88.33 27.38
A -3 1.809.00 48 538.05 65.35 90.24 26.83
A,-1 1821.00 52 225.20 66.32 94.81 28.68
A,-2 1911.00 56 734.20 73.04 100.00 29.69
A,-3 1927.50 56 000.25 72.36 98.67 29.05
As-1 1726.50 45 304.80 51.84 78.96 26.24
A2 1839.00 49 902.30 58.45 83.63 27.14
A,-3 1611.00 41 183.10 53.23 78.35 25.56
CK 1 834.50 53 664.45 69.43 98.88 29.25

TS R W], T TR B R DU S BB 4
BHTE 7% & A2 W1 W A8 Ak, B BF SO ~ 60 em L it A ML AT
3000 kg/hm®+ % BEDEAE 750 ke/hm’ 4hBE 438 B4 1) 40
T4 OTUs $i W] 5 T B S aod 4 B o ZREVESMHT
B, BI#E 50 ~ 60 cm i it 47 HLAE 3 000 kg/hm’ + % [ DF AT
750 kg/hm’4b 3 Chaol $5%§  Shannon 5% 2 TXHR it
TG BT FE WG A HUIE S35 5 0 T L A T Y R TR
SR AR T M R A B A A R i R Y B gy 2
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AHUIE 2 250 kg/hm’+ % EEDEAR 750 kg/hm’ S AR AT
S Lk
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