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Analysis on nutrients and fungal diversity of rhizosphere soil of tomatoes
under different cropping patterns

FENG Cui', YI Zheng-wei', QIAN Wei', JIANG Xiao-san®, LIU Hui-ying', LI Cheng-zhong’
(1. Taizhou Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Taizhou 225300, China; 2.College of Resources and Environmen-
tal Sciences, Nanjing Agricultural University, Nanjing 210095, China; 3.Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China)

Abstract: The aim of the study was to investigate the difference of physical and chemical properties and fungus com-
ponent of rhizosphere soils of tomatoes after rotation with different crops, and identify the causes of soil-borne diseases of to-
matoes. Three treatments including continuous cropping tomatoes, eggplant-tomato rotated cropping and arrowhead-tomato
rotated cropping were set after continuous cropping of tomatoes for two seasons. Soil nutrients and diversity of fungi in the
rhizosphere soils were analyzed. The results showed that, there were obvious differences in soil nutrient contents among dif-
ferent cropping patterns. Compared with continuous cropping, contents of organic matter and nitrogen in tomato rhizosphere
soils decreased, while contents of available phosphorus (P) , available potassium (K) and slowly available K in the soils

increased extremely significantly, and the richness and diversity of the soil fungi increased. Ascomycota, Basidiomycota and

Mortierellomycota were the dominant phyla of all cropping

W5 B H3:2021-08-08
EEWE MR IR (fRlk) W H (TN201923) 5 ILH A

patterns. The genus composition of fungi between two

TR U 7 S AT [ 5 B0 B (2020) 10 2] rotation patterns was the most similar, containing biocon-

R 75 AL DN P
BRI (1985-) 4o I AE A Bib BT R, 5 trol fungi such as Mortierella and Trichoderma which could
IR SRR K SO W SY . (E-mail ) mxaq007 @ inhibit soil-borne diseases. Results of correlation analysis
163.com showed that, soil pH value was positively correlated with

BIEE . ZFUE, (E-mail) cli@ jsahve.edu.cn Chaol index, while Shannon index and Simpson index
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were negatively correlated with soil pH value, organic matter content and total nitrogen content, and were positively correla-

ted with soil available P content, available K content and slowly available K content. In conclusion, crop rotation could im-

prove soil fertility, increase the community diversity of soil fungi and maintain the balance of soil microbial community

structure. Soil pH value had little effect on fungal community composition, and nitrogen content in the soil was high, which

caused reduction of fungal community diversity. Arrowhead-tomato rotation is one of the effective ways in slowing down the

occurrence of soil-borne diseases of tomatoes, which has a good application prospect.
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Table 1 Differences in soil physical-chemical properties between different treatments

s it ARG SR R R i A it
(&/ke) (/ke) (me/ke) (mg/kg) (mg/kg)
T1 7.95aA 26.65aA 2.00aA 32.95¢C 187.50cC 592.50cC
T2 7.45bB 25.80bB 1.80bB 34.35bB 209.50bB 667.75bB
T3 8.05aA 24.60cC 1.80bB 37.73aA 225.33aA 769.33aA

T1: BN T2 0 - deAF T3 . -4 A, Rl — e m A RN TR R AR BR B 2257 8.3 (P<0. 05) s AR TRk 4k A Bl E]

E SR (P<0.01),

22 AE#HEERNXETZEEED OTUs & Alpha
ST

H % 2 ml A, R 00 B 35 0 8 0.999 2~
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Table 2 Sequencing results of fungi groups in different tomato rhizosphere soil samples
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PD_whole_tree  FAIEHL Vol AR AL ks

M) M M
T1 106 976aA 773cC 802.011 1cC 772c¢C 158.598 1cC 5.082 7¢C 0.914 5bA 0.999 2bB
T2 93 919bB 980bB 995.890 6bB 979bB 192.833 O0bB 6.656 6bB 0.967 0aA 0.999 5aA
T3 96 333bB 1 047aA 1 064.826 1aA 1 047aA 221.972 2aA 7.140 9aA 0.978 4aA 0.999 6aA
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Table 3 Correlation analysis of fungal diversity in rhizosphere soils of tomatoes with soil fertility

Sl pHE  HHLFSE 2ASFE AREEE AW E Z3S S Chaol 840  Shannon 5% Simpson F54L
pH {8 1.000
AL -0.370 1.000
LRGE 0.240 0.813 1.000
AW 0.493 -0.991 -0.726 1.000
BROHE 0.186 -0.982 -0.909 0.946 1.000
SRR 0.359 -1.000 " -0.820 0.989 0.984 1.000
Chaol 5%k 0.013 -0.934 -0.967 0.876 0.985 0.938 1.000
Shannon #§%%  -0.016 -0.923 -0.974 0.862 0.980 0.928 1.000 ** 1.000
Simpson 531 -0.074 -0.899 -0.986 0.831 0.966 0.904 0.996 0.998 * 1.000
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