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Abstract: [Background] Fertilization is a common agronomic measure, while there are few
studies about the effects of fertilization on the bacterial diversity and functions of potato roots.
[Objective] To study the effects of non-fertilization and conventional fertilization on the
community composition, structure, and function of bacteria in potato root samples collected
from Zhangjiakou. [Methods] The 16S rRNA gene sequencing was employed to analyze the
root bacteria of potato under fertilization and non-fertilization treatments. [Results]
Fertilization affected the bacterial abundance of potato plants at the seedling stage and tuber
formation stage. At the seedling stage, fertilization significantly reduced the abundance of
Planctomycota, Cyanobacteria, and Firmicutes in the rhizosphere and significantly increased
the abundance of Bdellovibrionota, Armatimonadota, Bacteroidota, and Patescibacteria on the
root surface and the abundance of Chloroflexi and Planctomycetota in the roots, compared with
non-fertilization treatment. At the tuber formation stage, fertilization significantly increased the
abundance of Acidobacteriota, Firmicutes, Actinobacteriota, Bacteroidota, and Patescibacteria
in the rhizosphere, Armatimonadota, Bacteroidota, and Bdellovibrionota on the root surface,
and Armatimonadota and Hydrogenedentes in the roots. Meanwhile, it significantly decreased
the abundance of Cyanobacteria in the rhizosphere, Gemmatimonadota, Cyanobacteria, and
Myxococcota on the root surface, and Nitrospirota and RCP2-54 in the roots. In addition,
fertilization affected the gene abundance of potato plants at the seedling stage and tuber
formation stage. At the seedling stage, compared with non-fertilization treatment, fertilization
significantly increased the abundance of genes involved in the biosynthesis of other secondary
metabolites, glycan biosynthesis and metabolism, and replication and repair on the root surface
and those for replication and repair in the roots. At the tuber formation stage, fertilization
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significantly increased the abundance of the genes associated with the metabolism of terpenoids
and polyketides and lipid metabolism in the rhizosphere, replication and repair in the roots, and
the metabolism of terpenoids and polyketides and lipid metabolism on the root surface.
Meanwhile, it significantly reduced the abundance of genes involved in the energy metabolism,
metabolism of cofactors and vitamins, metabolism of other amino acids in the rhizosphere and
those participating in transcription, folding, sorting, degradation, and energy metabolism on the
root surface. [Conclusion] Conventional fertilization could improve the root microbial structure
and gene function abundance. That is, compared with the control group, fertilization increases
the bacterial richness and diversity and the abundance of genes associated with the metabolism

and energy conversion and utilization, thereby improving the potato yield.
Keywords: potato; conventional fertilization; root microbiota
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Figure 1
The seedling stage. B: The tuber formation stage.
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20 g 3 B (cellular processes). A ZE¥¥A (human
diseases) 14 #1 & 4t (organismal systems). 7 p ]
DI A AN RO, AR RN i 32
BIRE, HAXTEE A 81.22%-81.78% (& 5),
HApEw I, AT R, MIE4 AT LI
AR BR  ARP B A L R S RE AR E R, JF
R AR 2R A A QI A S DR T BR AR T 2 B ARk
RN, BT ARMACA, Mt AT LLE
R PR SR A QU ) L R Sh BB AR X B8, IFR%
RCAR B A8 g 2 PRI Tl B AE X 3 B2 (1] 5)

HE— 25 XN L R — R S g =T oy, St
5 M @ Kz A5 (amino acid metabolism) ., 7KAk
E Wt (carbohydrate metabolism)&5 39 ZEIRE .
i — 2 XA A BE HE 44 HiT 30 44 19 B BETE X RRAH



BZHE F | REXNDREREBREITEZHFE SRR

3011

A 10f S —CK Bﬁzﬂ_F% =CK
é gl ] =T =\:, =T
o L 15
= g
5 6 'g
g i * E 1.0+ ®
< 4 S [

2 2 *
% 2 H % ' * L1
o I = 1 |—|
0.0 = -
¢ S A ¢ A D
A o & éf
{© W d ¢ &
Q 0 : N ol L
¢ Q‘(& & ‘*\u“& &cﬂﬂe W
Q\-C” W )

c 1.5 —CK D 100 * =CK
g % =T g _|_| [==N}
o | B 80

S 1.0F =
3 =2 60
= (=
2 2
o s W
B2 2
% % 20 ¥ sk * o
dam fasaeallla
0.0 o 0—-% o Y o
™ o .oV A N i N
&° S G G
& & & & W
d \ oo & y ¢
o A9 © o %ci‘ &
¢¢ S %°
*

E 15 o CK F
S =1 £
e i s
210F 8
3 i
5 2
= <
2 5S¢ z
% * o I * 'ij
~

AirSi Eeni Y
60\0 . 60\ ¢ Qj'\o' q;i'\‘o
o 3l o A N
o FUS o o©
i " & o &
?»\.J(\“'0 ® ‘b&’}\ ;) 0-@ ?’{6\'

& 2

MRPRANEE. D: PRETE IR, B mIRERANE. F: S SRR
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Figure 4 Bacterial groups with significant differences in relative abundance changes at the genus level. A:
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in tuber formation stage. *: P<(.05; **: P<0.01.
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Figure 5 Spectral relative abundance of PICRUSt2-based predicted function for bacteria (hierarchy level 1).
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Figure 7 Gene function differences of bacterial communities in different parts of seedling stage. A: Roots.

B: Root surface. C: Rhizosphere. *: P<(.05; **: P<0.01.
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B: Root surface. C: Rhizosphere. *: P<0.05; **: P<0.01.
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