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Abstract: [ Objective | This study aims to investigate the characteristics of rhizosphere soil microflora
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communities during the seedling stage of different propagating materials of yam, thus providing a scientific
basis for the healthy cultivation of yam and the selection of propagation materials.[ Method | The characteristics
of microbial community structure of rhizosphere soil in tuber head, tuber section and bulbil of yam were
compared by pot method and high—throughput sequencing technology.| Result | Alpha diversity analysis showed
that soil bacterial and fungal species richness and diversity were significantly higher in bulbil than in tuber
head. Principal coordinate analysis (PCoA ) showed that the tuber were more similar to the bulbil in bacterial
community structure, and the tuber head were more similar to the tuber section in fungal community structure.
Analysis of bacterial community composition revealed that tuber head were significantly enriched with
Cyanobacteria and the genus norank_f_norank_o_Chloroplast , while tuber section and bulbil showed significant
enrichment of Chloroflexi and Acidobacteriota. Fungal community analysis demonstrated that both tuber head
and tuber section were significantly enriched with the potential pathogenic genus Talaromyces, whereas bulbil
were notably enriched with beneficial fungal genera Mortierella and Chaetomium. Community differentiation
analysis indicated significant differences in both bacterial and fungal community structures between tuber head
versus tuber section/bulbil, while tuber section and bulbil exhibited high similarity in microbial community
composition. [ Conclusion | This study demonstrates that different yam propagation materials significantly
influence rhizosphere soil microbial communities, thereby altering the microecological environment for yam
growth. Cultivation using stem segment and bulbil can enhance microbial diversity and improve soil health.
Bulbil planting can enrich beneficial fungi and enhance systemic disease resistance. However, tuber head
cultivation poses a risk of pathogenic fungal enrichment. These findings provide a microbiological basis for
healthy yam cultivation practices.
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Fig.1 Morphological characteristics of thizome , tuber section and bulbil
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Fig.2 OTUs-Venn graph of bacteria(A) and fungi(B) of yam rhizosphere soils under different propagating material
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AN F W M AR IR T 2B ER T
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Tab.1 Analysis of yam rhizosphere soils microbial community Alpha diversity
under different different propagating materials

el eSS F 5 E 5 Richness index ZREPEFE R Diversity index
Category Sample ACE#5%L Chaol $5%4 Shannon #5 41 Simpson $5 41
number ACE index Chaolindex Shannon index Simpson index
AT T 2 519.74+76.94" 2 455.70+71.39" 4.93+0.12" 0.084 3+0.003 9*
Bacteria D 2 803.36+53.54" 2 781.08+69.85" 6.35+0.11° 0.007 7+0.003 4"
L 2 780.97+50.48" 2 757.34+66.08" 6.51+0.02* 0.004 3+0.000 2"
=Ni) T 388.20+37.85" 384.80+38.91" 2.25+0.18" 0.3120.04°
Fungi D 349.80+44.83 347.90+45.42° 2.99+0.42" 0.18+0.08"
L 428.30+45.05" 429.30+44.43" 3.76+0.52" 0.070.04"

T: 3D 2B LB T WA FAGE YA R/ NG FRE R R TE P<O.0S K- TR E 25
T:Basal part of tuber; D: Tuber; L: Bulbil; Different small letters in the same column indicate significant difference at P<0.05

level among the same microbial.
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Fig.3 PCoA analysis of bacteria( A) and fungi(B) of yam rhizosphere soils under different different propagating material
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Fig.4  Composition of dominant bacteria( A )and fungi(B)in phylum level of yam rhizosphere soils

under different propagating material
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Fig.5 Analysis of the relative abundance differences of dominant bacteria(A) and fungi(B) at phylum level in rhizosphere soils

of yam under different propagating material
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TEATR B K, 36 2 Al TE A L8 s v 280 R 02K W8 o norank_f_norank_o_Chloroplast
Sk A U R AR 2B 28.19% , 73 3l 28 B 1 353 22.04 F124.27 A 70 a5 7 Sk AR ARG
B E b PR R (Streptomyces) Allorhizobium—Neorhizobium—Pararhizobium—Rhizobium FH X} 3= )&
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Tab.2 Comparison of the dominant bacteria relative abundanceat genus level

FEXT = £ /% Relative abundance

J&E 44 Genus
T D L
norank_f_norank_o_Chloroplast 28.19+0.51° 6.15+1.34" 3.92+0.26"
norank_f_norank_o_Vicinamibacterales 3.27+0.89° 4.3920.90° 6.45+0.26"
WS 5 U B Sphingomonas 2.94+0.10" 4.62+0.23" 3.95+0.16"
B B Streptomyces 5.46+0.63" 3.4020.15" 2.5020.18"
norank_f_Vicinamibacteraceae 2.3120.60" 3.57+0.59" 4.85+0.18"
norank_f_Roseiflexaceae 1.55+0.07" 3.03+0.17° 2.58+0.04'
norank_f_JG30-KF-CM45 1.33+0.19" 2.45+0.10" 2.59+0.09*
Allorhizobium~Neorhizobium~Pararhizobium—Rhizobium 4.23+0.64" 2.00+0.50" 0.230.16"
ZEAUAT )R Bacillus 1.39+0.05° 2.29+0.26° 2.28+0.10°
norank_f_Gemmatimonadaceae 1.20+0.08" 2.55+0.18" 2.92+0.17"

T: 3k D 2B LR 15 FFT A FA/NG TR RR1E P<O.05 K T R FH 25

T: Basel part of tuber; D: Tuber; L: Bulbil; Different small letters in the same line indicate significant difference at P<0.05 level

among the same microbial.
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2% 3 A A EL A Jm KT sk 2R B R T B A TR R 3 R BR Y TR R (Talaromyces) , 53 5l (5 L
54.73% .38.94% .10.78% , = [A] 4 . E ML 22 5 s unclassified_o_Sordariales #5108 J& (Mortierella) . BEFE A
J& (Chaetomium ) FEZE 43 H AR S BE 2 g T2 Sk R 28 Bt

TRF I T 3.02% .4.26% .5.08% , 25 Bt P 15 H R 2.05% .3.19% .2.04% , 7 S H i o Ho A3
EBANEN 19, 3 PP JE 75 S IR T AETE I3 22 5, unclassified_o_Sordariales M1 E5C W B FEF R T
LB A7 o S 25 5

3 LUHAREEMARERETEABERBENBENTEELRE

Tab.3 Comparison of the dominant fungi relative abundanceat genus level

X} F /% Relative abundance

J& 44 Genus

T D L
PR H B Talaromyces 54.73+1.74° 38.94+6.99" 10.78+1.27°
BiaR5E B Neocosmospora 9.7620.29 11.88+1.30° 9.68+1.11°
B T &8 Fusarium 7.08+0.29" 6.62+0.50" 7.82+0.67°
F SRR & Tritirachium 4.3+0.28" 2.26+0.25" —

28 Aspergillus 1.02+0.23" 2.25+0.33" 3.1120.65"
unclassified_o_Sordariales 1.01+0.24° 2.05+0.25" 3.02+0.18"
WAL JE Mortierella 0.81+0.13" 3.19+0.42" 4.26+0.92°
F5E )& Chaetomium 0.84+0.05b° 2.04+0.16" 5.08+0.49"
W2 R A58 Clonostachys 0.37+0.13" 2.27+0.91° 0.9+0.12"

T3k s D 2EB LB T RATA /NS TR IR TE P<0.05 K T g2 5.
T: Basal part of tuber; D: Tuber; L: Bulbil; Different small letters in the same line indicate significant difference at P<0.05

level among the same microbial.
3 Wit5%ie

TSGR Y ZAEVERE S S e R FORAS XA S R G RRE A D VEVE T T W e v 22 Rt
e H A BRSO T A S R R WA E" . ACEF5%K . Chaol 84X . Simpson 75 %% . Shannon 45
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