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M ks o+ ok A E KA (29°11'N
105°47'E) , k582 m; k480 4R A Pk
N (29°23'N , 105°59'E ) , #4387 m, WIS
g, AAEFR19.7°C, KR 1400 mm;
AR AR [ DU 52 o R B AR 1L b BT
(N31°16", E105°28") , #4400 ~600 m, W7
g, EEFEREL7.3°C, SFHFEK 826 mm.,

*1 =MEBTHEREUER

Table 1 Basic physico-chemical properties of the three types of purple soils tested

HE AL B NH,"-N NO; =N
Soil samples oit Organic matter (gkg"')  Total N (gkg™) (mgkg") (mgkg™) o
73S SRR 5.3 24.8 1.50 14.2 3.79 9.60
Acidic purple soil
gt 7.2 12.9 0.97 1.08 16.5 7.70
Neutralpurplesoil
AR A L 8.5 8.57 0.64 2.64 14.9 7.71

Calcareous purple soil

1.2 TEHRESR

BCOpRICAL TR, BIUC-IR FEALEE 4R
FEHEPMIMAL78.6 ulfiv0.1 mol LAY IR RIRW, fHi15
5T PN EE LR 100 pg CE IR RIF T
T 1, R 5 M e B SRR T A ek
1) o MSEIREIR B E M, 5 EAG6.0 mlid
PCO,, TR,

PCO N HAAL TR, B C— IR FEAbBR . 4 A A
FEHFIMAL78.6 plfiv0.1 mol L' AYIR RIATR , % &
B FRI, RS TEAG.0 mly'2CO,, #F—55E,

BCO+CH X B3, BIYC-JRZE N1 000 Pa
CoH M b3 . B3 A M AL78.6 ulfd
0.1 mol L'WYIR R W, HEEFM, MEEA
6.0 mlft*COLLA K 1.2 mIAYC,H,, HE—Hi5%E,

Br SR8 Ja ME R A, A a7 R R - g
S BDNA, R FastDNA® SPIN Kit for Soil
( MP BiomedicalsZyH] ) 355 &b 47 $2 1.

1.3 SME¥E (16S rRNA) -Miseq I F

HWSEHEy 88 Jaith: (1) B4REMDNA
RE SR B (515F/907R ) #14, §7 14 %
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fF: 94°C, 5 min; 32x (94°C, 30s; 54°C,
30 s; 72°C, 45 s) ; 72 °C, 10 min; 7E4°C
FORAE, TS EPCRY 1, HEPCR&™Y .
515F/907R5 | ¥ xt # i A= % DNA [16S rRNA
) V4 KPEFTP 8. (2) K18 L HEDNAKF
L16STRNASE K3 =1 )5, #$PCR 7=y FH2% 1) Bt
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Al dife, gifey= s g 25 pl o el B
Ko (3) alifb)5 HIPCR 7= 8y i 1.2% Byt I B it
52 FL K RS Al A R R 5 AN O B T
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W
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HEATMiseqF 91 40 B o W 7E H R B2 B e e g
A58 I 50 B3 0 52 1 o

1.4 HUELLE

Miseqill 7745 2 () 45 X FIRDP online
analysis. Mothur SF5{F & 775504, KM Excel
20101SPSS 13%f K dhe 474 it 70#r . FIH Origin
8.5 MHAEI

2z R
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L FANE IR . R 6 +°CO,. PCO+C,H,
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o diE g bk . 8.373, 0.199.
8.123 mg kg'd™", A KMEEE A A AN AL R R
10.233. 0.573. 9.676 mg kg 'd™'., fEpH#&L &
PEFIAT M 3 & AR T B B ARSI E o
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. IREALRINEYE . AR TR Rp <0.05/KF F2273 8% Note: Error bars represent standard deviations, n=3.Different letters

mean significant differences at 0.05 level

K1 ShPAFEpHE @ AR fE

Fig. 1 Net nitrification rates in the three purple soils with differentpH
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Fig. 2 Proportions of soil microbes by phylum in the three purple soils with different pH
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Fig. 3 Relative abundance of AOB and NOB in the three purple soils with different pH
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Fig. 4 Relative abundance of AOB and NOB at the level of genera in the three purple soilswith different pH
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Abstract [ Objective] Nitrogen recycle is an important process in soil ecosystem, and soil
microorganisms play a key role in the processes of nitrogen transformation. Nitrification is the process of
soil microbe oxidizing ammonia into nitrate, involving ammonia-oxidizing bacteria ( AOB ) and nitrite-
oxidizing bacteria ( NOB ) , sequentially. But now, discovery of the microorganisms ( Comammox ) that can
complete ammonia oxidization raised a number of fundamental questions. Purple soils is mainly distributed in
the subtropical areas of China, particularly in Sichuan Basin, playing a very important role in agricultural
production of the country. By pH and carbonate content, they can be divided into acidic, neutral and
calcareous purple soils. Soil pH is an important factor not only affecting soil nitrification, but also influencing
nitrification microorganisms in population and community structure. So what are the differences between
purple soils different in pH in nitrification and nitrifying microbial community? These scientific questions
need to be answered. [ Method) Samples of purple soils different in pH, i.e. acidic purple soil ( pH=5.3)
and neutral purple soil ( pH=7.2 ) in Yongchuan of Chongging and calcareous purple soil ( pH=8.5) in
Yanting of Sichuan were collected for in-lab incubation to explore nitrification, soil microoganisms and

community structures of nitrifying microorganisms in the soils, using the stable isotope probing technique and
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Miseq sequencing. The incubation experiment was designed to have three treatmentsfor each soil sample,
including "*CO, labeling, '“CO,control and "*CO,+C,H, control. Soil samples were cultured in a incubator at
28°C for 56 days, during which 100 mg kg 'urea-N and corresponding volume of gas was applied every week.
Samples at DO and D56 were analyzed with the Miseq sequencing technique. [Result] Intense nitrification,
dominantly autotrophic nitrification, was observed in both neutral purple soil ( pH=7.2 ) and calcareous
purple soil ( pH=8.5) , but not in acid purple soil ( pH=5.3) . In all the three types of purple soils,
bacteria of Proteobacteria, Acidobacteria, Firmicutes, Chloroflexi, Actinobacteria, Bacteroidetes and
Gemmatimonadetes were detected, but varied in proportion. Bacteria of Proteobacteria accounted for about
20% of the total in all the three purple soils. In addition, Planctomycetes was detected in acidic purple soil.
In the neutral purple soil and calcareous purple soil, Armatimonadetes and Verrucomicrobia were detected.
NOB/AOB ratio reached as high as 13 in all the three purple soils, which means that the Comammox may play
an important role in the process of nitrification in purple soils. [Conclusion] In a word, the nitrification in
the purple soils was mainly of the autotrophic type. Bacteria of Proteobacteria, Acidobacteria, Firmicutes,
Chloroflexi, Actinobacteria, Bacteroidetes and Gemmatimonadetes were detected in all the three types of
purple soils. Distribution of the soil microbial community varied with the soil. Nitrosospira and Nitrospira
was the numerically dominant genus of ammonia-oxidizing bacteria ( AOB ) and nitrite-oxidizing bacteria
(NOB) , respectively, in the three purple soils. NOB was higher than AOB in relative abundance. All these
findings may serve as scientific basis for further study of nitrification in purple soils.

Key words Purple soils; Ammonia-oxidizing bacteria ( AOB ) ; Nitrite-oxidizing bacteria (NOB) ;

Miseq sequencing; Microorganism; Nitrification
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