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Abstract: The plant microbiome plays crucial roles in nutrient acquisition, growth and health of plants, and has the potential to
reduce dependence of the crops on fertilizers and pesticides. Plant domestication shows a significant impact on composition and
functions of the microbiome. However, the mechanisms underlying this process are not well understood. Here, the paper is
presented to summarize impacts of the variation of the plant in cultivar and genotype, root exometabolite and habitat, while the
plants are being domesticated on composition and functions of the microbiome. Multifaceted comparison shows: (1) that
domestication affects microbial diversity significantly and most of the plant microbial communities decrease in diversity with
domestication going on; wild crops might attract more microbial communities that are beneficial to the resistance of pathogenic

bacteria: and variation of the plant in cultivar and genotype affects composition of the rhizosphere microbiome and symbiotic
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relationship of the microbiome with the plant; (2) that changes in root exometabolite affect nutrient acquisition of the microbes
and domestication weakens chemical defense of the plant; (3) Relative to the microbiome in the soil of croplands, the one in the
virgin soil habitat is composed of more diverse and unique microbes. To sum up, the change in the plant rhizosphere microbiome
is the result of the comprehensive interactions of multiple factors during the plant domestication process. Revealing the impacts of

plant domestication on functions of the microbiome and restoring the beneficial plant-microbe connections and properties that

may have got lost during plant domestication, can facilitate the development of new microbiome-based breeding strategies.

Key words: Domestication; Microbiome; Plant cultivars and genotypes; Root exometabolites; Soil habitat
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Fig.l Schematic graph of the impacts of plant domestication on composition and functions of the microbiome
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Table 1 Species of bacteria attracted by the plant during domestication relative to species of the plant

o ‘ ‘ O OMEAREG PEREM%
T EMSE G ELR % ERHE YLk B AL 27 30k
Taxonomic Most common
Host species Host common name Host family Host type Tissue type References
level of bacteria bacteria
Hordeum vulgare K# RAFR Fe 3 i ol R Il Chloroflex
[28]
ssp. vulgare Barley Poaceae Domestication Root Phylum Actinobacteria
Hordeum vulgare K# RAFR Fe 3 i il MR Il Actinobacteria
(28]
ssp. vulgare Barley Poaceae Domestication ~ Rhizosphere Phylum Proteobacteria
Hordeum vulgare K# RAFR WP o ol R Il
Proteobacteria [28]
ssp. spontaneum Barley Poaceae Wild Root Phylum
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Taxonomic Most common
Host species Host common name Host family Host type Tissue type References
level of bacteria bacteria
Hordeum vulgare K# RARL 2 i MR Il
Bacteroidetes [28]
Ssp. spontaneum Barley Poaceae Wild Rhizosphere Phylum
Hordeum vulgare K# RARL Hi 7 b Tl A ]
Bacteroidetes [28]
ssp. vulgare Barley Poaceae Landrace Root Phylum
Hordeum vulgare K# RARL Hi 7 b Tl MR Il
Proteobacteria [28]
ssp. vulgare Barley Poaceae Landrace Rhizosphere Phylum
B Comamonadaceae
Triticum T /N A RAR AR A F
Oxalobacteraceae [27]
aestivum Bread wheat Poaceae Domestication Seed Family
Enterobacteriaceae
Enterobacteriaceae
Triticum /N RARL Fe 3 it A # Pseudomonadaceae
[27]
aestivum Bread wheat Poaceae Domestication Root Family Oxalobacteraceae
Paenibacillaceae
Triticum INAE RARL 2 i il # Halomonadaceae
[27]
dicoccoides Wheat Poaceae Wild Seed Family Vibrionaceae
Comamonadaceae
Triticum N RAE W A o RPN #
Halomonadaceae [27]
dicoccoides Wheat Poaceae Wild Root Family
Vibrionaceae
Halomonadaceae
Triticum /N RAE W A o oy B
Vibrionaceae [27]
boeoticum Wheat Poaceae Wild Seed Family
Bacillaceae
Halomonadaceae
Triticum /N RAE W A o oy B
Vibrionaceae [27]
urartu Wheat Poaceae Wild Seed Family
Bacillaceae
B o B ) ) Bacteroides
RE oAk e A HEBR Il
Glycine max L. Proteobacteria [29]
Soybean Fabaceae Domestication ~ Rhizosphere Phylum
Firmicutes
B ) ) Acidobacteria
Glycine soja Ko e WA S o N I
Chloroflexi [29]
Sieb. et Zucc Soybean Fabaceae Wild Rhizosphere Phylum
Gemmatimonadetes
¥ 2E e b HBR I
Phaseolus vulgaris Actinobacteria [30]
Common bean Fabaceae Domestication ~ Rhizosphere Phylum
XE SR WP o ol R Il Bacteroidetes
Phaseolus vulgaris [30]
Common bean Fabaceae Wild Rhizosphere Phylum Verrucomicrobia
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Table 2 Species of fungi attracted by the plant during domestication relative to species of the plant

‘ e ‘ B RS
s s Y, Ak A ‘ 5%
\ e \ e A% ‘
GES FhE BBt (AT SCHK
Host common Taxonomic Most
Host species Host family Host type Tissue type References
name level of fungi Common fungi
KA RAFE B Al J& Moesziomyces
Oryza [26]
Rice Poaceae Domestication Seed Genus Fusariam
B Curvularia
K FF RAF Y A= b A &
Oryza Alernaria [26]
Rice Poaceae Domestication Seed Genus
Gaeumannomyces
] N Pleosporales_
Triticum TR /N RAT AHE A A ﬂ
Mycosphaerellaceae [27]
aestivum Bread wheat Poaceae Domestication Seed Family
Cladosporiaceae
Triticum 2/ N A2 RAEL He 3 it o A B Pleosporales
[27]
aestivum Bread wheat Poaceae Domestication Root Family Aureobasidiaceae
Pleosporaceae
Triticum INAE RAEL WL i e i) B Mycosphaerellaceae
[27]
dicoccoides Wheat Poaceae Wild Seed Family Saccharomycetaceae
Aspergillaceae
Triticum INAE RAEL WL i e A B Pleosporaceae
[27]
dicoccoides Wheat Poaceae Wild Rhizosphere Family Phaffomycetaceae
Trichosphaeriaceae
Triticum INAE RAEL WL i e i) B Pleosporaceae
[27]
boeoticum Wheat Poaceae Wild Seed Family Chaetomiaceae
Cladosporiaceae
Triticum INAE RAF AL o Ao iy B Trichosphaeriaceae
[27]
urartu Wheat Poaceae Wild Seed Family Chaetomiaceae
Unclassified Pleosporales,
Preussia spp.
Helianthus ) H 2% R F I PR J& Unclassified
[32]
annuus Sunflower Asteraceae  Domestication ~ Rhizosphere Genus Thelebolaceae,
Fusarium spp.
Conocybe spp.
) Chaetomiaceae
Helianthus ] H 2% R WA e PR J&
Mortierella spp. [32]
annuus Sunflower Asteraceae Wild Rhizosphere Genus

Olpidium
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