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Abstract: The 16S rRNA high-throughput sequencing analysis was conducted on the rhizosphere soil of Cassava South
China No.12 under treatment without fertilization (CK), organic fertilizer (T;), conventional fertilization applied with
organic fertilizer (T,), and reduced chemical fertilizer applied with organic fertilizer (T;) by using the Illumina Nova
6000 sequencing platform to study the effects of chemical fertilizer application combined with organic fertilizer on the
growth of cassava and the bacterial diversity and community structure in cassava rhizospheric soil. T; not only signifi-
cantly increased the height and stem thickness of cassava, but also improved the yield of cassava, compared to CK.
Cluster analysis was performed on the sequences based on 97% similarity, the OTUs numbers of CK, T,, T, and T; are
3603, 1688, 1276 and 3317 respectively. Different fertilization methods altered the diversity and richness of soil bacteria,
with the species diversity ranked from highest to lowest as CK>T;>T>T,. Based on PCoA and cluster analysis, the
community composition of CK and T; was similar, the community composition of T, and T, was similar. The dominant
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phylum in cassava rhizospheric soil under different fertilization treatments were Proteobacteria, Bacteroidetes, Acido-
bacteria, Firmicutes, Actinobacteria and Chloroflexi. The relative abundance of Proteobacteria, Bacteroidetes and Acti-
nobacteria increased under T; treatment, while the relative abundance of Firmicutes and Chloroflexi decreased. Redun-
dancy analysis results indicated that available potassium was the main factor affecting the bacterial community in the
cassava rhizosphere soil. In summary, the study demonstrates that reduced chemical fertilizer application combined with
organic fertilizer not only increases the yield of cassava, but also changes the community structure and diversity of the
bacterial in the rhizosphere soil. The results would provide a solid theoretical foundation for the development of a green,
efficient, and sustainable cassava industry.
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Tab. 1 Effects on growth and yield of cassava under different fertilization treatments
b F PR ZEHL BRE e T
Treatment Plant height/cm Stem diameter/mm Number of tuberous roots Yield of fresh tuberous roots/(t-hm )
CK 192.67£18.27° 24.85+3.03° 8.70+0.46° 52.41+0.67°
T, 234.13£5.95° 29.75+0.33° 10.43+0.64" 72.11+£0.31*
T, 243.37+£9.14° 30.86+1.47° 10.60+0.06" 73.97+0.41°
T; 237.69+6.33° 30.31+£1.39° 9.93+0.14° 64.68+0.36°

T FSEER G AN 5 B3R m A PR 22 53 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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Tab. 2  Analysis of sequencing results from different
fertilization treatments

W RS AT B
Treatments Raw data Clean data Good coverage
CK 127 87242273 122 440+1946  0.9927+0.0010
T, 127 966+1379 121 4161301  0.9958+0.0010
T, 123 846+2201 118 360+1913  0.9962+0.0002
T; 127 642+1937 122 248+2361  0.9935+0.0009
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Fig. 1 OTUs rarefaction curve of cassava rhizosphere soil
under different fertilization treatments
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Tab. 3 Bacterial diversity and richness in cassava rhizospheric soil samples under different fertilization treatments

Qb ¥ Treatment OTUs Chaol ACE Simpson Shannon
CK 3603+265° 3603+265° 3997+213° 0.01+0.002° 8.68+0.25"
T, 1688+152° 1689+191° 2025+78" 0.09+0.002* 5.69+1.60°
T, 1276+99° 1277+£100° 1646+127¢ 0.07+0.006° 5.53+0.48°
T, 3317+85° 3317+86° 3775+87° 0.020.008° 7.69+0.81°

T WS A /NG S R m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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Fig. 2 Venn diagram of bacterial OTUs in cassava
rhizospheric soil
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Fig. 3 PCA analysis of bacterial community in cassava
rhizosphere soil under different fertilization treatments
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Fig. 4 Cluster analysis of bacterial communities in rhizosphere soil of cassava under different fertilization treatments
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Fig. 5 Relative abundance of bacterial phylum in cassava
rhizosphere soil under different fertilization treatments
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Fig. 6 Relative abundance of bacterial genus in cassava
rhizosphere soil under different fertilization treatments
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