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7 (R. 4.3.3)#47 Venn EIFREE FE R A B HIAE
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21 TEREWESEN
i3 1A WL, OM #1 NPKON &b #8 9 Ace 35 %% .

Chaol 8 54 1 Shannon 5 {2 3% = T CK I NPK 4k
H, T Simpson F8 400 i 2K T CK I NPK A2, 4
BT T , AS [ AE Ak B 6T - Sl 2B BT A B
M, 4 AbBESE= 42 117540 OTU, i3 OTU
K604 A, i BB 51.40% ; CKL,NPK, OM #il
NPKOM 4b # 43 51 B 45 822, 807,965 LA K 985 4~
OTU; CK,NPK,OM #1 NPKOM 4t B 1t 4 () OTU
B o510 35015 .45 DL K% 50, Horp NPKOM A 11
OTU#tim i 2 , NPK M A 1 OTU £ & & /b ; CK
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Table 1 Diversity index of soil microbial communities under different fertilization treatments

TEAEAL 22 ACE$5%¢ Chaol $84 FARAREL T AR AL
Treatments ACE ndex Chaol index Shannon index Simpson index
CK 667.00£9.07b 667.00£9.07b 3.70£0.16b 0.10£0.02a
NPK 629.00+14.01b 629.00414.01b 3.83+0.07b 0.08=£0.01b
OM 805.334-8.39a 805.3348.39% 4.4740.04a 0.04=0.01c
NPKOM 817.67417.90a 817.67+17.90a 4.4340.10a 0.04=0.01c

1 CKANHEAC AR 2 s NPK s 05 £ AL AL 2 s OM it AILAL AL 28 s NPKOM : Jifi 0B 31 A1 HLAC A 38 5 AN ] /NG 7R 3R AN [l it A A 3377
e E 255 (P<<0.05), T H. Note:CK:No fertilization ; NPK: Apply nitrogen, phosphorus and potassium fertilizers; OM: Apply organic

fertilizer; NPKOM : Apply organic fertilizer mixed with nitrogen, phosphorus and potassium fertilizers.Different lowercase letters indicate sig-

nificant differences among fertilization treatments (P<<0.05) . The same as follows.

NPKOM

Bl AREMEEAET HIEMEYEERE
Fig. 1 Venn diagram of soil microbial community under
different fertilization treatments
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Fig. 2 Percentage abundance of phylum level
microorganisms under different fertilization treatments
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24 WEYEESHEBAMREXE

a4 s ASERCE Y TS A i ]
FAAE—E MK FR . BRAFIT] (Acidobacteria) 5 pH
I 3 IEAR S s e 1] (Verrucomicrobia ) 5 3 R4 i i
FAEARC A T TSR T 13 5 pH 20 24
AT AR O 2 A OC s 2R
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° K Proteobacteria
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*: P <C0.05,%%: P <C0.01.

3 TEREMSREERLER
TIEE A Y db-RDA 247
Fig. 3 Distance-based redundancy analysis between
soil microorganisms and different fertilization treatments
with physical and chemical properties of the soil

K, Horp, ek e b pH L 2 R EEA LT A
B8R A 5 - R W T T KO B R A
FHRK .
FRAFE T ] Acidobacteria 1.0
' 0.5
- 0.0

l -0.5
-1.0

JAZET T ] Actinobacteria
AT ] Bacteroidetes
BN T ] Rokubacteria
£ 1] Chloroflexi

SR IH T Crenarchaeota

. JEEER ] Firmicutes

. . ZERANIT ] Gemmatimonadetes

THALIABEAT ] Nitrospirae
AFFETHT ] Proteobacteria
Z M1 ] Thaumarchaeota

PEMMTIH T ] Verrucomicrobia

-N

S
Z.

AEARRIEH K, AR AMIE, Red represents positive correlation, blue represents negative correlation.*: P <Z 0.05, **: P < 0.01,

ik, P <0.001.

B4 TEEAMERSXBETKEYIENEENHEXES T
Fig. 4 An analysis of the correlation comparing physical and chemical properties of the
soil with the abundance of key microorganisms at the phylum level

2.5 AWK S
TERAEY I COG B D BE 7326 Circos &l (& 5)

Bk 25 AT BT Zh BE AR B RS0 (S) , AN [ i
JIES Ak B ] 8 75 H AR BL A0 3, 24—~ i D E Bl A 26



152 LRI I NI <3 4

944 %

F SR EEM G AR — RIed, J IR
s A o5 46 J2 B AL, SR R T 2800, LU= RE
AR ORI AL, DLk AR & P e is Fftat . CK
NPK ., OM Fil NPKOM 4b B 5% K Ak & W 1 5% 32 Fl
R (G) TR & BRI T B8 19 L 35 ok 259, CK.,
NPK ,OM FiI NPKOM 4b B i {5556 SHLHN (T) i B
T RER L4 3R 24 %6 .23 %6 .27 %6 F126 20, S 1l |
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A BRI T RE 1Y L 4 3 2894 .27 % .22 %6 F123%%,
H 5 (K) £ CK \NPK ,OM Fil NPKOM 4b B 5 54T
IIBER L2351 K 26 % .28 % .22 % F123 % . {EANH
T AE AL R Bk K Ak & 1 3 A AR ) T RE SR
P RE X A 2 B O 2 S i A AL v T
AR5 ST AE, [ 52 ) A B K
SR RE A W B T B A TR

214 Metabolism

EZ SRR Z AR Amino acid transport and metabolism

C:fif it A2 ALK Energy production and conversion

G:f KA & P52 FIFRIH Carbohydrate transport and metabolism

P:TCHLES 74432 RIFRIM Inorganicion transport and metabolism

H:A4li 8 T-4512 MR Coenzyme transport and metabolism

LHHA4EI2 FIRIH Lipid transport and metabolism

Q:IKFMRIM I AW 51k . #Z R Secondary metabolite biosynthesis, transport and catabolism
FAZ TR 412 IR Nucleotide transport and metabolism

NP RS 514 5 Intracellular processes and signaling

O: PG 4 . A Fidr & AR5 A Posttranslational modifications,protein turnover and chaperones
VAIREHHLE Defense mechanisms

U562 . 43 WRINLIZ i Intracellular traficking,secretion,and vesicular transport

MEAN RN A= 4 45 1% Cell wall/membrane/envelope biogenesis

T 5145 MLk Signal transduction mechanisms

i BT AL P Information storage and processing

LA EALRIEE Replication,recombination and repair

TR AR RS A AP 45 0K Translation.ribosome structure and biogenesis
K45 Transcription

232 B (/N B A [ HE A BT S = Yy S RE B LU O , A7 12181 (ROR ) R A% R OKF T L S REAE A TR AL Ak B
R 3 HOIR OO o A% S e 98 2 SR8 AN [ Ak B AR 17 20 RE H B9 204 LU A9, B AN BB /R AR S RE Y 2 B2 . The left semicircle (smaller

circle) indicates the composition of the abundance of functions in different fertilization treatments, and the right semicircle (larger circle) indi-

cates the proportion of distribution of functions in different fertilization treatments at that clustering level. The widths of the endpoints of the

bands indicate the proportion of different treatments in the distribution of the corresponding function, and the values outside the circles indicate

the abundance values of the corresponding function.

E5 AEMEEAET THERMEDTIBE

Fig. 5 Function of microorganisms of samples under different fertilization treatments
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Effects of fertilization treatments on microbial
community in dryland red soils revealed by experiments
of long-term positioning-based metagenomics

YU Teng, LI Shunjiang, WAN Ziwei, QUE Zhengyang, HUANG Guoqin, XU Huifang

Research Center for Ecological Sciences , Jiangxi Agricultural University, Nanchang 330045, China

Abstract Sequencing of the metagenome was used to comparatively analyze the composition and the
diversity of microbial communities in soil under the four fertilizations including no fertilization (CK) , nitro-
gen, phosphorus and potassium fertilizers (NPK) , organic fertilizer (OM) , and organic fertilizer mixed
with nitrogen, phosphorus and potassium fertilizers (NPKOM ) in experiments of long-term positioning to
study the relationship between the microbial communities in dryland red soils and the systems of fertiliza-
tion. The results showed that OM and NPKOM significantly increased the abundance of Actinobacteria and
Proteobacteria compared to CK, but decreased the abundance of Chloroflexi. Fertilization significantly
changed the structure of microbial community in soil, with OM reducing and NPKOM increasing the num-
ber of microorganisms in soil. The microbial community in soil was significantly correlated with pH and the
content of total phosphorus (TP), soil organic matter (SOM) , alkali-hydrolyzable nitrogen (AN) , and
available phosphorus (AP) at the level of phylum. pH was a key factor affecting the structure of microbial
communities in soil. There were significant differences in metabolic functions of microorganisms under dif-
ferent fertilizations. It will provide a certain theoretical basis for the rational fertilization in dryland red soils
in China.

Keywords experiments of long-term positioning ; metagenomics; system of fertilization; organic fer-

tilizer; dry land ; red soils; microbial community in soil
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