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Abstract: The purpose of the study was to explore the relationship between Lvnonglin®41 compound microbial fertil-
izer (LNL41) and the occurrence of tomato Fusarium wilt and soil fungal communities and to provide theoretical basis
for the prevention and control of tomato Fusarium wilt and the rational application of nitrogen fertilizers. Using plots
with severe occurrence of tomato Fusarium wilt in previous years as experimental plots, four treatments were designed
in field: water control (CK), LNL41, bacterial fertilizer nutrient substrate (NS), compound microbial (CM). The effects
of different treatments on the concentrations of main soil nutrients of rhizosphere soil, plant growth, soil respiration rate,
incidence of Fusarium wit disease were analyzed. Using 18S rDNA sequencing technology, the differences in the oc-
currence of tomato Fusarium wilt and the fungal community structure in rhizosphere soil under LNL41 were investi-
gated. Compared with other treatments, the LNL41 treatment is the best. The treatments with LNL41 and CM had higher
contents of organic matter and available phosphorus in tomato rhizosphere soil than other two treatments. Compared
with the control, the plant height, stem circumference, leaf area, photosynthesis, chlorophyll, yield and water-soluble
sugar treated by LNL41, CM and NS all increased by 8.87%-34.71%, 15.93%-67.62%, 13.37%-52.88%,
3.17%-12.55%, 3.20%-20.49%, 4.38%-19.53%, 0.46%—8.79% respectively. The soil respiration rate increased by
59.52% in LNL41. The incidence and control effect of tomato Fusarium wilt disease in different growth stages reached
2.33%-16.33% and 80.50%-90.83% in LNL41, respectively. The Ace index and Chaol index at the fungal genus level
in the rhizosphere soil increased by 26.97%-57.71% and 24.89%-56.00%, respectively. The diversity indicators of the
Simpson index and Shannon index of the CM treatment increased by 25.75%-29.45% and 39.04%-49.13%, while the
diversity indicators of the NS treatment decreased. Hypocreaceae and Trichoderma treated with LNL41 were among the
top five dominant families and genera (both abundances were 8.56%); Trichoderma was similar to Cladosporium, Uwe-
braunia, Aureobasidium and Fusarium in the four treatments, and was positively correlated with Aspergillus, Uwe-
braunia and Alternaria respectively. Chaol index treated with LNL41 was significantly positively correlated with or-
ganic matter, available phosphorus, available potassium and soil respiration rate, and was significantly negatively cor-
related with salinity and disease incidence. The abundance of saprophytic functional groups treated with microbial fer-
tilizer increased by 0.92-11.15 percentage, plant pathogen decreased by 2.55 percentage, and endophyte decreased by
7.95 percentage, while only two functional groups treated with NS and CM increased in abundance. LNL41 can signifi-
cantly improve the ratio of soil nutrients, thereby improving the structure and functional characteristics of soil fungal
communities, stimulating saprophytic functions of the fungal communities, promoting tomato growth, and reducing the
rate of blight.

Keywords: Lvnonglin® 41 compound microbial fertilizer; tomato Fusarium wilt; soil fungal community structure; func-
tion
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Tab. 1 Soil nutrient content in tomato roots under different treatments
4151 AHLE A AL W & shi
Grou Organic Ammonium Available Available pH Salinity/%
P matter/(g-kg™) nitrogen/(mg-kg ™) phosphorus/(mg-kg™) potassium/(mg-kg™") Yo
CK 10.69+0.75¢ 36.83+1.35° 113.09+4.12¢ 237.20+6.14° 5.53£0.15° 0.17+0.02°
LNL41 15.53+0.85° 50.72+£2.17% 176.67+5.13° 316.11£12.94° 6.27+0.12% 0.12+0.02°¢
NS 12.93+0.67° 42.91£3.23° 137.99+6.87° 276.54+11.77° 5.70£0.26° 0.16+0.01%°
CM 13.57+1.56° 43.17+1.04° 151.34+5.77° 315.68+14.25° 5.93+0.25% 0.14+0.01°

I FSIARR/NG FEERR 225 3% (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 2 Effect of different treatments on the growth of tomato plant in the field
1 i [ Stem g HATER U 7 K
- Plant height/ circumference/ Leaf area/ Photosynthesis (SPAD ) Yield/ Water-soluble
Group cm cm mm? I I'm?s? : = 9
pmol'm™s™) Chlorophyll (kg-plant ™) sugar/%
CK 129.53+3.72° 12.77+0.67° 23.47+1.75° 11.69+0.29° 46.13+1.06" 2.13+0.15° 4.32+0.18°
LNL41  174.50+6.50° 21.40+0.53 35.88+0.82° 13.16+0.14° 55.59+3.35° 2.55+0.05" 4.70£0.02°
NS 140.80+3.02° 14.80+0.72¢ 26.60+2.69 12.06+0.14° 47.61+0.87° 2.2240.09° 4.34+0.24°
CcM 159.73+9.60° 18.10+1.10° 29.50+2.29° 12.86+0.39° 52.91+1.16 2.26+0.13° 4.4740.15"

I FFIRR/NG FRRR 22 5 3 (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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CK LNL41 NS CM
2f 5] Group

AR/ NG FRERRZEREE (P<0.05),

Different lowercase letters indicate significant difference (P<0.05).

Bl 1 R[EA IR 2 Al iR BR o 35 0 IR i 2R A 2 M
Fig. 1 Effects of different treatments on soil respiration

rate in tomato rhizosphere
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2.5 AESEFEMIRRTIEEREZNN
251 o AR HE 4 0H, 5 CK HE,
LNL41. NS, CM 23 Fh-FEEFE PR Ace T840
Chaol 185U 9425 T 26.97%~57.71%. 24.89%~
56.00%, LNL41, CM 4b# i ZFEPEFG B Simpson
FEHH Shannon FEEHER T 25.75%~ 29.45%.
39.04%~49.13%, 1 NS AZbFEE) Simpson $8EA
Shannon 5§ £ 535 1K T 24.73%F1 32.68%.
252 MAEAKF Lo ARAABFENERSH
BEK - F BE AR B (OTU $oAH 32 2 /i 20 ) HE
205 WEEFRH (K 2A), Unclassified by #5-4k
HL#EL; Hypocreaceae. Nectriaceae Ay LNL41 |
NS Fl CM my3EARHER, FEHHHR 7.10%~
8.56%. 1.77%~1.94%F0 7.93%~11.52%.

i — 202 AT AR L TE T8 /K- (OTU B X
FEEHT 20 ) AUAEXTEEHEITIRSY, 455 (K 2B)
R, AR AR RSEAER D2, H
TS BER BT, Unclassified £ 4b FRALH 1
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Tab. 3  Effects of different treatments on the incidence and control effect of tomato Fusarium wit at different growth stages

T Seedling stage A6 Flower stage

25 B Fruit stage KU Harvest stage

il

Group Disease Control Disease Control Disease Control Disease Control
incidence/%  efficiency/% incidence/%  efficiency/% incidence/%  efficiency/%  incidence/%  efficiency/%
CK 25.33+£3.06" 50.33+2.08" 74.33+£3.21° 84.00+4.36"
LNL41 2.33+0.58° 90.83+1.51° 7.00+1.00¢ 86.04+2.49° 12.67+1.15¢ 82.98+£0.81°  16.33+2.52¢ 80.50+3.45°
NS 11.67£1.53°  53.25+9.83"  26.33£0.58°  47.25+2.66°  40.33£2.08"  45.7242.47°  52.00+4.00°  37.97+6.15°
CM 4.67+0.58°  81.34+3.74°  12.33£1.53°  75.36+£2.44°  26.67+2.52°  64.17+£2.17° 38.33+2.08°  54.21+4.64°

T FFIAR/NG FPRFRR2Z 7 B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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&4 Alpha SHEIRH ST
Tab. 4 Alpha diversity index statistics

A R

ACE Chaol
Group Feature

Simpson  Shannon

CK 91 118.1638 118.5000 0.7137 3.3044

LNL41 177 186.3607 184.8571  0.9239 4.9278

NS 141 150.0294 148.0000 0.5372 2.2244

CM 164 182.8191 171.2000 0.8975 4.5946
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Fig. 2 Relative abundance of soil bacterial communities at
family (A) and genus (B) level
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Fig. 3 Cluster heat map of species abundance
at genus level
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The circle represents the species, and the size of the circle represents the average abundance of the species;

The line represents the correlation between the two species, the thickness of the line represents the strength of the correlation, red represents
positive correlation, and green represents negative correlation.
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Fig. 4 Network map of species at the genus level

x5 WREBETEEEEHE o SHEMHEHS TEENEREIRN Pearson HHX R

Tab. 5 Pearson correlation coefficient between the a diversity index of fungus communities and soil physicochemical properties

o ZREMEREL AP A HAA hE

HER

H
a diversity index Organic matter Ammonium nitrogen  Available phosphorus  Available potassium P Salinity
Chaol 0.9725" 0.9116 0.9785" 0.9823" 0.9512  -0.9577
Simpson 0.5658 0.4841 0.6357 0.6569 0.7391  -0.7818

T "FOR B (P<0.05),

Note: " indicates significant correlation (P<0.05).

Fo MIRTEERHZSHEBHSARFBEAREE
EEHEX EE B Pearson 15X ]

Tab. 6 Pearson correlation coefficient between the o
diversity index of fungus communities in rhizosphere soil,
disease incidence and relative abundance
of major bacterial genera

o ZHERE KEE W) LHOER AR R R
o diversity Tricho- g Oil respiration Incidence
index derma  Fusarium rate rate
Chaol 0.8613  —0.0015 0.9574 ~0.9897"
Simpson 0.8268 0.2968 0.7399 -0.5952

T "FOR B (P<0.05),

Note: " indicates significant correlation (P<0.05).
2.5.6 EHEARAFZARTAN  HET FUNGuild
METEIIRE, 5 CK AHIL, LNL41, NS 43T
fEZER R EA 10 25445 undefined saprotroph .
fungal parasite, endophyte. dung saprotroph, wood

saprotroph . litter saprotroph. animal pathogen. plant
saprotroph, plant pathogen. animal endosymbiont.
LNL41 AR BEH B 4 A IDRERREFEJE ETF, NS A
CM Ab 2 HAT 2 D IIREZEHEF T LNL41 Ab
1) dung saprotroph ,undefined saprotroph .wood
saprotroph Al plant saprotroph =453 i T
11.15,7.81,4.07, 0.92 1~ 43 &5, plant pathogen
TRET 2.55 A~H 44, endophyte FF&ET 7.95
ANH 4355 ;NS A EE Y undefined saprotroph . wood
saprotroph 4 HIIE N T 81.96. 0.12 P H 4
&, plant pathogen TFFET 26.28 A~ FH 4r i,
endophyte FF&T 24.11 NESMAE; CM ALFERY
undefined saprotroph. animal pathogen = J& 43 Jill
BT 26.40. 1.05 ~A4r AL, plant pathogen T
K% T 8.74 AN 43 45, endophyte FI&T 6.57 N F
or . (IS s
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A, B and C showed the significant difference between LNL41, NS, CM and CK, respectively.

I
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Fig. 5 Fungal FUNGuild function prediction.
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