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Effects of continuous cropping on soil physicochemical and microbial prop-
erties of taro

LI Chun-hong, YIN Jian-mei, WANG Li, JIANG Lu, GUO Wen-qi, HAN Xiao-yong, ZHANG Pei-tong
(Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: To explore effects of continuous cropping of taro on soil physicochemical and microbial properties, the
physicochemical properties of rhizosphere soil were investigated on 2-year continuous-cropping and new cropping of taro,
and the number and community structure of bacteria and fungi were revealed by real-time PCR and Illumina Miseq sequen-
cing platform. The contents of organic matter, alkali-hydrolyzable N, available P, Ca, Mg, Fe in the rhizosphere soils for
continuous-cropping were significantly lower than those for new cropping, while the contents of available K, Zn were signifi-
cantly higher than those for new cropping. The number of gene copies of bacteria and fungi in rhizosphere soil of continuous
cropping was significantly higher than that of new cropping. The bacterial community diversity index and relative abundance
in the rhizosphere soils for continuous-cropping were not significantly different from those for new cropping, but the diversity
index of fungal community for continuous-cropping was significantly higher than that for new cropping. Furthermore, the a-
bundance of phylum and genus level for continuous-cropping differed greatly from that for new cropping, the abundance of
Fusarium, Thanatephorus, Volutella and Monographella for continuous-cropping was significantly higher than that for new
cropping. Continuous-cropping seriously changed the balance of nutrient contents in rhizosphere soil, resulted in more num-

ber of bacteria and fungi, and led to more abundance of soil pathogenic fungi.
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Table 1 Primers for quantitative determination and diversity anal-

ysis of bacteria and fungi

L. A (5'=3)

YR 165 338F ACTCCTACGGGAGGCAGCA
806R GGACTACHVGGGTWTCTAAT

LR ITS ITS1-F CTTGGTCATTTAGAGGAAGTAA
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R (Bar code) , PCR ;=4 [ i J5 18 2% 45 b BEAE 5y
DNA ¥ )& —%¢, #H Hlumina MiSeq I 4 47
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Table 2 Effect of continuous cropping on taro yield traits

B
b RRES TR B

N NEN %j\
ﬂﬁﬁ?i W 5

() ER (%)
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Table 3 Effects of continuous cropping on the physical-chemical properties of taro soil
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Fig.1 Abundance of bacterial 16S rRNA and fungal ITS rRNA gene copies in taro rhizosphere soils for continuous-cropping two years and

new cropping
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Table 4 Effects of continuous cropping on bacterial and fungal di-

versity index in taro rhizosphere soil

fig PAER Liew o TR
EY QbR TR FAHEEL Chaol 85K (%)

i EEAE24F 2013a 6.6la  2248.0a  98.77
K 1 844b 6.37a  2231.0a 98.55
HE  EE24 585a 3.73a 668.8a  99.82
K 475h 3.41b 602.0b  99.81

NEVING FhREFR R A BER] 25 53 .35 (P<0.05) .,
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Table 5 Bacterial species composition at phylum and genus level in taro rhizosphere soils for continuous-cropping two years and new cropping

e 2w o YRR H > 19 18 2 o
I 26.01 32.18 KA 4 Saccharibacteria ] 3.43 4.56
TR 26.03 25.44 KA BRI 5.86 1.85
S 11.68 9.11 A A 44 LR TR 3.01 3.25
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FRAT ) 11.39 6.89 A 0 R 1.68 3.16
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TR 1.77 0.66 T AL AR 1R 1.66 1.57

Gaiella I )& 1.88 1.28
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IKAEFT 1R & 1.23 1.81
RIAZ/NAHIER} 1.51 1.53
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Fig.2 Heatmap of bacterial community in taro rhizosphere soils for continuous-cropping two years( A) and new cropping(B)
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Table 6 Fungal species composition at phylum and genus level in taro rhizosphere soils for continuous-cropping two years and new cropping
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Fig.3 Heatmap of fungal community in taro rhizosphere soils for continuous-cropping two years(A) and new cropping(B)
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