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Effects of rice planting years on physicochemical property and fungi
community in soda saline-alkali soil
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Abstract: [Objective] To investigate the effects of different rice planting years on physicochemical properties
and fungi communities of soda saline-alkali soil, and provide a theoretical basis for saline-alkali soil improvement.

[Method] Soda alkali-saline soil that had been planted with rice for 1, 3, 5, 15, 20 and 50 years respectively
were chosen as research objects. The routine analysis and [lluminaMiSeq platform sequencing analysis were
conducted to study the basic soil physicochemical properties, richness and diversity of fungi in ITS1+ITS2
domain in soda saline-alkali soil with different rice planting year. [Result] With the increase of rice planting

year, pH, electrical conductivity, total alkalinity and water soluble total salt of saline-alkali soil decreased
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significantly; soil organic matter and microbial biomass carbon contents increased significantly; total nitrogen,
ammonium nitrogen and nitrate nitrogen contents presented increasing trends; available phosphorus increased
significantly first, reaching the maximum in the treatment of planting rice for 20 years, then decreased slightly;
and available potassium content had no obvious changing pattern. The effective sequence numbers of fungi
obtained in soil with 1-, 3-, 5-, 15-, 20- and 50- year rice planting periods were 56 942, 42 482, 45 987, 92 214,
64 665 and 68 515, including five phyla, 12 classes, 25 orders, 26 families, 45 genera and 59 species.
Cladosporium, Holtermanniella and Massariosphaeria were dominant with relative abundance more than 2%.
The a diversity indexes first increased and then decreased with the extension of rice planting years, reaching the
largest in soil planted with rice for five years. Soil pH, electrical conductivity, total alkalinity, water soluble total
salt and available potassium contents were the main environmental factors affecting fungi communities of soda
alkali-saline soil after planting rice. [Conclusion] Planting rice can siginificantly change the basic
physicochemical properties and fungi community structures of soda alkali-saline soil, and promote soil

improvement.
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Table 1 Changes of the basic physicochemical properties of soda saline-alkaline soil with different rice planting year

AbF Treatment

1 £ One year 3 4F Three years 5 4F Five years 15 4F 15 years 20 4F 20 years 50 4F 50 years

pH 9.29+0.01a
5% /(us'em™) 526.33+0.58a
Electrocorductibility

9.13+0.00b
487.33£1.15b

JSH8/(cmol-L™) 1.80+0.03a 1.65+0.03b
Total alkaloids

KM E 5 /(mg-g ™) 2.27+0.03a 1.74+0.01b
Hydrolyte-salt

HHUFE/(mg-g™) 18.53£0.05f  19.15+0.00¢
Organic matter

MAYIER/ (ng-g™) 232.42+0.28f  240.00+2.97¢
Microbial biomass C

A% /(mg-g") Total N 0.72+0.03d 0.88+0.02cd
AR/ (ngrg ) NHE-N 1.87+0.49a 2.234+0.32a
AR (g g ) NO;-N 1.32+0.05d  1.86+0.07cd
T/ (ug-g ") Available P 5.58+0.17f  11.62+0.02e
R /(ug g ') Available K 123.51+0.58¢c  146.38+0.01b

456.00+1.00c

282.95+1.36d

165.98+0.01a

8.82+0.02¢ 8.68+0.00d 8.34+0.00e

430.00+2.00d  408.33+1.15¢

8.27+0.01f
241.33+£1.53f

1.39+0.00c 1.25+0.01d 0.71+0.03e 0.54+0.01f
1.65+0.04c 1.54+0.02d 1.32+0.04e 0.69+0.00f
21.54+0.09d  24.07+0.01c  25.77+0.08b  25.96+0.08a

310.26x1.37c  373.89+2.35b 597.76+1.52a

1.06+0.02bc 1.21+0.24ab 1.36+0.06a 1.41£0.17a
2.12+0.69a 2.31+0.50a 2.46+0.95a 2.43+0.54a
2.72+0.12bc ~ 3.37+0.43ab  3.134+0.77b 4.37+0.06a
13.90+0.00d  14.90+0.06c  23.24+0.17a  19.76+0.01b

116.98+1.00c  121.88+0.71c  141.48+0.71c

1) £ P I H T LA £, RATHIEE REVNE 588 7 2% 2% (P<0.05,LSD %)

1) The data in the table were X+SD, different lowercase letters in the same colum indicated significant difference (P<0.05,

LSD method)
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Fig. 1 The dilution curve of fungi in soda saline-alkali soil with different rice planting year
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Fig.3 Soil fungi composition and relative richness at genus level excluding unknown genus
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Table 2 Fungal a diversity indexes of soda saline-alkaline soil with different rice planting year

@ Ace 851 Chaol 8% Shannon 6%  Simpson F5 % OTU %= 55 %%
Year Ace index Chaol index Shannon index  Simpson index OTU quantity Coverage rate
1 273 270 3.103 0.650 257 99.9
3 305 342 5.944 0.967 283 99.9
5 350 356 6.204 0.968 341 99.9
15 294 295 5.635 0.948 287 100.0
20 314 322 4.641 0.887 300 99.9
50 262 275 4.196 0.871 252 99.9
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Fig. 4 Redundancy analyses of fungal communities and environmental factors of soda saline-alkali soil with different rice

planting year
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