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Rhizosphere Under Different Rotation Patterns | = N
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Abstract; To sitdy the characteristics of soil nutrlent% and fungal community compos{lon undef"different rotation patterns*in the arld
zone-of central Nlngxm we used millet I‘Otdtlj)l’l soybed (MRG) rotation grain dmdranth (MRA) , rotation quinoa ( MRQY",

conti ous | fillet-rotation (CK) as the objects. The Soil nutrlent ‘content was determined, and the sequence of the ITS variation region
of "soil funvl wasdetermined using the Hlumlna MiSeq high= throughput sequencing platform. The results showed that the effects of
differeng rofationpatterns on the soil nutrients’ were different= “The soil pH and electrical conductivity decreased under three rotation
patterns ,/and the soil ‘total nitrogen, total potassium, total phosphorus, and organic matter contents increased. The number of OTUs
and a diversity index was higher than those of continuous millet rotation. The results of the fungal community composition study showed
that Ascomycota was the dominant flora in 4 patterns. The cluster analysis showed that the fungal genus composition of MRA and MRG
was the most similar, followed by MRQ, and that of CK was significantly different with the other three rotation patterns. A correlation
analysis showed that the soil nutrients were significantly correlated with several dominant fungal genera (P <0.05 or P <0.01).
Further, the soil total nitrogen, total potassium, nitrate nitrogen, and organic matter contents were the most important factors
influencing the soil fungal communities. Principal component analysis (PCA) showed that the MRG rotation patterns were better than
those of the MRA and MRQ patterns. In summary, crop rotation improved the polytrophic index of the fungal community, changed the
soil fungal community structure, and improved soil fertility. Among, the millet and soybean rotation were the best, and we have
suggested to promote cereal rotation as one of the main rotation patterns in the cereal industry in the central dry zone.

Key words : Setaria italica; crop rotation patterns; soil nutrients; fungal community composition; arid zone in central Ningxia
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Table 1 Contents of soil nutrients under the different rotation pattefns

2

&l
yiSi pH EC/Sem ! TN/g-kg ™' TK/g kg ™! TP/ K™
CK 9.01 £0.02a 0.15 +0,0054 0.70 £0.02b | 101 %04 12¢ 0.012,£0. 00T}
MRG 9.00 £0.01a 0. 10 £0. 002b 0.75 +0.00a | 1. 52 £0.25be 0. 014 £0.002b |
MRA 8.83 £0.02b 0.09/%0. 004D 0.76 £0.01a 2,76 +0. 45ab 0.020 £0. 00¥a 4
MRQ S T8.8450.03b | [ 0.14:0,0058 ~,  0.79:0.024 ' 3.58+0.68a 0.022%%0.002a
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| MRG [ 0. 14 £0. 00c 0,10 =0, 005h 497.54 £33/25h 41 | 2.06'£0. 11a 13.58 £0, 86ab/"
MRA 1,06 £0. 04D /009 x0/ 0031 470.98 +27.134]. 1.04 £0. 06h 14.62 1. 174

==

MRQ ¢ 1.65 0. 04a 0.13+0.015a

698. 90 +29. 37a T 113 0. 15b 13.21 +0. 47ab
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Fig. 1

Rarefaction curves of soil samples
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F2 TEREERT LIRS OTUs #

Table 2 Reads and OTUs of fungal in different rotation patterns

Ak RTE OTUs
CK 49 103 1128
MRG 47935 1212
MRA 48 140 1217
MRQ 42264 1129

2.3 AR TR o ZFEERIE
HIZE 3 W, 3 FhABVRALBEAY FLH o ZAE1ESS
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Table 3 Comparison of a diversity of soil fungal communities under different rotation patterns

Kb Simpson a5 Shannon #5%% Chaol #8%% ACE 18%%
CK 0.93 +£0.0la 5.47 £0.12b 634.67 +12.12b 655.73 +19.89b
MRG 0.95+0.01a 6.08 0. 14a 773.73 £6.92a 768.76 +11.82a
MRA 0.95+0.01a 6.02 £0.19a 730.86 +23.62a 742.63 +£26.81a
MRQ 0.95+0.0la 6.00 £0.13a 657.05 +16.58b 677.00 = 18.04b

1) RISV E I 5 AN ) B R R 22 57 3 (P <0. 05)
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Fig. 2 Comparison of fungal groups at phylum level

in the soils under different rotation patterns
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Fig. 3 Comparison of fungal groups at genus level

in the soils under different rotation patterns
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