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Abstract: [ Purpose ] To study the effects of adding microalgae and cow manure organic fertilizer
on tobacco growth, yield and quality, and soil bacterial community. [ Methods ] Four field experi-
ments were conducted on microalgae, cow manure organic fertilizer, microalgaectcow manure organ-
ic fertilizer, and blank control (CK). Agronomic traits, yield, and chemical composition of cured to-
bacco leaves were monitored, and soil chemical properties were measured. Molecular biology tech-
niques such as fluorescence quantitative PCR and Illumina Miseq sequencing were used to analyze the
abundance and composition of soil bacterial communities. [ Results ] Compared with CK, the ap-
plication of microalgae+cow manure organic fertilizer significantly increased the content of soil ni-
trate nitrogen, dissolved organic carbon, available phosphorus, and available potassium, and impro-
ved soil pH; the height and number of leaves of tobacco plants during the round top stage, the con-
tents of total nitrogen, potassium, nicotine, total sugar, and reducing sugar content, nitrogen-nicotine
ratio and potassium-chlorine ratio of tobacco leaves significantly increased; the yield and output value
of tobacco increased by 13.70% and 16.78% respectively; the diversity of soil bacterial communities
had been improved, and the structure of soil bacterial communities had been optimized, among them,
the relative abundance of Bacillus had increased, and the ability of soil bacterial communities to inhib-
it bacterial wilt disease had been enhanced. The typical correspondence analysis results showed that:
soil pH, nitrate nitrogen, and available potassium content were key factors affecting the composition
of soil bacterial community structure. [ Conclusion ] The combination of microalgae and cow ma-
nure organic fertilizer can increase soil nutrient content, activate soil beneficial microorganisms, en-
hance the ability of bacterial communities to inhibit bacterial wilt, improve soil microecological envir-
onment, promote tobacco growth, and increase tobacco yield and quality.

Keywords: microalgae; cow manure organic fertilizer; chemical properties of soil; tobacco leaf yield

and quality; bacterial community
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Tab. 1 Effects of microalgae and cow manure organic fertilizer on the soil chemical properties

P 1] AbEE +3% pH HER/(mgke")  HER/(mgkg) BHRMEN/ (mgkg) AR (mgke)  HEHH/(mgkeg")
time  treatments soil pH ammonium nitrogen  nitrate nitrogen  dissolved organic carbon available phosphorus available potassium
CK 6.64+0.19 b 10.08+1.02 a 3.56+1.57 ¢ 48.17+4.66 b 91.1749.94 a 117.90+11.61 ¢
75 M 6.8140.08 b 12.56+2.02 a 1.4140.30 ¢ 58.25+3.13 b 90.95+11.91 a 132.86+19.57 ¢
July NF 7.2540.02 a 0.87+0.03 b 33.27+2.36 b 92.24+6.87 a 80.58+1.36 a 228.18+0.06 b
MNF 7.3240.08 a 0.35+0.05 b 56.09+0.87 a 94.34+10.54 a 100.72+2.60 a 288.05+18.45 a
CK 6.74+0.05 b 6.29+2.54 a 5.73+0.88 ¢ 33.7446.29 ¢ 65.98+0.55 ¢ 111.46+26.18 ¢
8H M 6.74+0.08 b 6.33+2.11a 4.60+0.75 ¢ 28.84+1.17 be 67.22+5.80 ¢ 149.66420.56 be
August NF 6.98+0.09 a 3.94+0.80 a 45.0943.16 b 42.81£0.26 b 94.86+4.48 b 176.7242.36 b
MNF 6.84+0.09 ab 2.14+0.24 a 68.35+1.83 a 55.5843.44 a 116.35+0.67 a 376.2949.57 a

e CK.HHMENE, M. MRG0, NF. 856538 HUE, MNF. 8§ERGE+FIENUE: TR. RENS 5 RERIR E — 040 31 6 22 5 B 2%
(P<0.05).

Note: CK. conventional fertilization, M. increase the application of microalgae, NF. increase the application of cow manure organic fertilizer, MNF.
increase the application of microalgae+cow manure organic fertilizer; the same as below. Different lowercase letters indicate significant differences among
treatments in the same period (P<0.05).
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Tab.2 Agronomic traits of tobacco plant at different growth stages
EEH LbF Fsi/em Z:Hl/em A5 PH/em F KT AR em?
growth period treatments plant height number of leaves stem girth pitch distance maximum leaf area
CK 37.15+8.64 d 12.60+2.25 ¢ 7.51+0.75 cd 2.93+0.23 d 1224.82+289.51 ¢
A M 52.90+8.24 d 17.13£1.10 cd 8.45+0.43 ab 3.02+0.33d 1667.13+327.18 be
rosette stage NF 41.66+4.66 d 13.20+0.92 ¢ 7.37+0.51 d 3.15+£0.23 d 1134.12+254.63 ¢
MNF 47.01£3.92d 14.40+0.84 de 8.32+0.41 abc 3.2740.26 d 1320.45+£157.48 ¢
CK 105.74+8.90 ¢ 22.17£1.06 b 9.74+0.52 a 4.78+0.55 be 2151.38+254.42 ab
WA M 98.78+3.25 ¢ 20.33+0.97 be 9.64+0.27 a 4.86+0.17 b 2165.20+276.04 ab
flower budding stage NF 105.7749.08 ¢ 25.90+2.13 a 10.01£0.44 a 4.17+0.28 ¢ 2088.70+272.10 ab
MNF 115.26+8.88 bc 25.50+2.31 a 9.80+0.76 a 4.17+£0.29 ¢ 2363.55+293.41 ab
CK 112.39+5.18 be 20.07+1.29 be 9.74+0.52 a 5.66+0.30 a 2191.05+270.77 ab
(58 THU M 108.78+7.93 be 19.2740.49 be 9.64+0.27 a 5.69+0.29 a 2187.72+316.30 ab
round top stage NF 127.06+10.57 b 21.60+1.58 b 9.22+0.47 ab 5.90+0.51 a 1771.64+438.98 be
MNF 145.25+16.33 a 25.20+1.81 a 10.18+0.60 a 5.76+0.40 a 2608.50+478.42 a
W NEVNE FRERR AR A B35 % 7 (P<0.05); T,
Note: Different lowercase letters indicate significant differences among treatments (P<0.05); the same as below.
xR 3 EEEMEZFMEIR
Tab. 3 Economic properties of cured tobacco leaves
= 2 N /(- 1 A5 47 170, 225 41 1/9
e = B/ (kg-hm?) FAE/(G-hm™) SMN/(OG k'g ) J:#‘%JII%KWJ/A J:EP%'?JCIH:WJ'/A
. output value/ average price/ proportion of proportion of middle
treatments yield 5 4 . .
(yuan-hm™) (yuan-kg) superior leaves and superior leaves
CK 2254.50+38.40 ¢ 62314.38+857.73 ¢ 27.64+1.63 ab 34.26+2.68 a 77.26+2.62 a
M 2403.45+50.40 b 64954.98+933.39 b 27.03+2.72 ab 34.43+435a 79.56+5.60 a
NF 2480.10+39.65 b 66119.47+948.10 b 26.66+£2.65 b 33.21+2.10 a 78.45+4.55 a
MNF 2563.35+56.40 a 72773.51+837.77 a 28.39+4.95 a 34.39+3.92 a 78.59+1.57 a

B Shannon F8 401 B 2 = T CK ALH; %
ALY Shannon $5 % FE R ] 2 FH#a#, H CK
AbEE . M A BFT NF &b B35 5 ik 3] 3% 25 7oK
3P, 1 MNF Ab 3 Shannon $84 E W0, 456+
44 FE] Y Simpson TEEUS C B 2 F .

Jitls AT AR 28 A B AT Sl 225 52 ) 440 TR A
Wk (K 4), KL, ZBIEEETT (Proteobacteria)
RS AL B - AR AT, HAE S Ak
B AR FE EE YR T 25%. 5 CK ARFAE I,
MNF AL HEERAT R ) (Acidobacteria) A AH %) 32 B i
ERAG; ANRRIER ], NF ZbFRFD MNF A0 FE 2k
1] (Actinobacteria) I AHXS B W 338 . JRK
b, AR ANEE (Sphingomonas) K 45 4k
AR T R RS, AR CK b srh
() FH X = B B B ) A BT 3G, T AR M AL R
NF AT MNF &b 3 b AR = B2 BE 8] A BT
R MR RG], NF ALPRAT MNF A0 ) 2R H0FT

W& (Bacillus) X 3= B 2 5 T CK AL #EFI M
AL
2.6 IEARAEE S B PE R A OC R
&S AT B4t AR 28 A HLIE R e+ 2
A HLACXS + AN RIS SR AR A K. M AL B
5 CK ab# - 88 R4EAE—E, 1M NF AbFF MNF
A ER oy ) o AL BRI e, R =R
Ko A, b o] o s ) 3 AN R
VS5 o 4 pH DL RS AS ORI A o £
SR AR T 25 F A B 252 (P<0.01), TITEE S
R HN TR RV S5 A 552 (P<0.05),

3 Wig
3. AN A 2 HLAE X A 3 R s
ol ] 4R R AR RN o M T A S R

B, MmN . R BRSSO RO
T pH (EL, 399 SRR ARREMESE . A
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I RS (P<0.05),
Note: CK. conventional fertilization, M. increase the application of microalgae, NF. increase the application of cow manure organic fertilizer, MNF. in-
crease the application of microalgae+cow manure organic fertilizer; the same as below. Different lowercase letters indicate that there are significant differ-

ences in chemical composition of tobacco leaves in the same position but different treatments (P<0.05).

El1 EHEIRLFRISE
Fig. 1 Content of conventional chemical components in tobacco leaves
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T CKO S IehE RAE s A AT AR AR I, R IR AW/ INE SR FoRAL B 3522 57 (P<0.05),
Note: CKO is the initial control of soil before tobacco transplanting, the same as below. Different lowercase letters indicate significant differences among
treatments (P<0.05).
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Fig. 2 Absolute abundance of bacteria (a) and Ralstonia solanacearum (b) in soil
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Note: Different lowercase letters indicate significant differences among treatments (P<0.05).
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Note: The numbers 7 and 8 indicate soil samples from the rapid growth stage and mature stages, respectively.
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Fig. 4 The top 10 relative abundance of soil bacterial communities
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Fig. 3 Alpha diversity of soil bacterial community
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