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Table 1

Soil physical and chemical properties of the sample plot

{%#4 Planting generation 14X First generation

2/% Second generation

348 Third generation 44X Fourth generation

pH 4,66 +0.02 a
WAL CIN 13.88 +0.85a
4 TC/ (g-kg™") 19.32+0.81b
2% TN/ (g-kg™) 1.39+0.05b

Al A L DOC/(mg-kg™)
AR TSN/(mg-kg™)
AT A HLE SON/(mg-kg™)

178.00 £ 7.51 ab
13.75+£1.41 bc
261x1.21ab

205.57 £10.78 a
17.41 +£1.63 ab
4.88 £0.79 ab

4.73+0.03 ab 4.77 £0.03 ab 487+0.11b
13.31£0.31a 14.00 £ 0.62 a 13.15+£0.14 a
18.37£0.23 b 18.89+£1.67b 30.30+0.13 a
1.38+0.01b 1.35+£0.08 b 231+0.02a

178.07 £ 6.00 ab 157.33+£6.32b

19.55+0.48 a 12.68 £1.02 ¢

6.75+1.86a 1.60+£0.91b

T RPEUE S FEE £ ArER, FATEERENARNS P RFRRA—-BSER & BEAEA RS MZER R (P<0.05); T
Notes: The data in the table is the mean * standard error. Different lowercase letters after the same column of data indicate that the nitrogen
content of the same form is significantly different between different stand ages (P<<0.05), the same below
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Notes : G1: first generation plantation; G2: second generation plantation; G3: third generation plantation; G4: fourth generation plantation.

The same below.Different lowercase letters represent significant differences between different generations of the same content ( p< 0.05)

1
Fig. 1
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Soil available nitrogen content and enzyme activity in Chinese fir plantations of different generations
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Fig. 2 The Alpha diversity index of Soil ammonia-oxidizing archaea in Chinese fir forests of
different generations
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Note : Different lowercase letters represent significant differences between different generations of the same microorganism at the same

taxonomic level( p < 0.05)
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Fig. 3 Relative abundance of Soil ammonia oxidizing archaea at different taxonomic levels
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Fig. 4 Analysis of neutral community model
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Organic Nitrogen; NO5;™-N:Nitrate nitrogen; MBN:Microbial biomass
nitrogen; DOC: Dissolved organic carbon; Chao1:richness index;
diversity index; S-CAT:Soil
catalase; S-UE:Soil urease; S-AMO:Soil ammonia monooxygenase;

Shannon:diversity index; Simpson:

Eurya: Euryarchaeota; Acido:Acidobacteria; Prote:Proteobacteria;

Thaum: Thaumarchaeota; Actin: Actinobacteria
B 5 ARZEKRAHCARTZEECER BEESIEN
HEFESEZHMENTRSH (RDA)

Fig. 5 Correlation analysis between the soil physical
and chemical properties,enzyme activities and
abundance and diversity of ammonia-oxidizing

archaea with different continuous planting
generations
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( p<0.05)., TCH TN B # F 4% ( p<
0.001), TSN 5 SON & #k i & 1E & ( p<
0.01), 5 S-AMO £ & % 1 1 & ( p<0.05) ;

pH
C/N
TC
™

AOA

NO;-N 5 MBN & & 3 I #1 & ( p<0.05), 5
pH & & 3 i # 5¢ ( p<0.05), SON. DOC 5

TC. TN 2R EHMAHE (p<0.05),
o
S uwk
20
[ I, )]
[ pH Mantel's p
CIN == <0.01
== 0.01~0.05
TC =0.05
TN
. Mantel's r
NH,*-N —_ <02
NO,-N ™= 0.2~0.4
W =04
MBN
TSN Pearson’s r
u
SON 05
DOC 0.0
< 1 S-AMO 05
| S-UE

S-CAT

TE: %L RIFRTE 0.05 I 0.01 KV ERFMIE, Hh, HIEHER R Pearson BN RIFMFE R R Z RIFAHCH:, EERRTIE, 4
GBFRRIEMK, I HBI ORI E B M. BT ARTEEE p (AUAFRBIENLLRR, T Mantel's r (AL ARR

Notes : * and™* were significantly correlated at the level of 0.05 and 0.01, respectively. Among them, the rectangular box represents the

correlation between different environmental factors established by Pearson, blue represents negative correlation, red represents positive
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Relationship between Ammonia-Oxidizing Archaea Community
Structure and Nitrate Nitrogen Content in Chinese Fir
Plantations at Different Generations

CHEN Wen-wen'?, WANG Shu-zhen'?, JIANG Yu-jie', ZHOU Chui-fan'?

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2. Fujian University
Engineering Research Center for Sustainable Management of Plantations, Fuzhou 350002, Fujian, China)

Abstract: [Objective] This article aims to analyze the changes of soil available nitrogen content in Chinese
fir plantations at different generations, and explore the internal relationship between nitrate nitrogen and
the structure and diversity of ammonia-oxidizing archaea community, which provides reference for the ef-
fective use of soil nitrogen of plantations and soil quality assessment of Chinese fir forest. [Method] Four
Chinese fir plantations with different generations were selected in Nanping, Fujian Province. High-through-
put sequencing technology was used to determine the amoA gene amplified by PCR. Mantel_r correlation
analysis, random forest model and partial least squares path model were used to study the relationship
between soil available nitrogen content, ammonia-oxidizing archaea community abundance and diversity in
different generations. [Result] With the increase of continuous cropping generations of Chinese fir, the
content of nitrate nitrogen (NO5™-N) decreased significantly, and the content of ammonium nitrogen (NH,'-
N) and microbial biomass nitrogen (MBN) did not change significantly. Soil enzyme activity and the abund-
ance and diversity of ammonia-oxidizing archaea (AOA) community showed a decreasing trend. Soil avail-
able nitrogen content was closely related to ammonia-oxidizing archaea community and enzyme activity,
and the abundance and diversity of ammonia oxidizing archaea community was the most important factor
affecting nitrate nitrogen content. [Conclusion] With the increase of planting generation, the abundance
and diversity of ammonia oxidizing archaea community decrease to a certain extent. Except for the fourth
generation of soil urease and ammonia nitrogen oxygenase enzyme activity increased slightly, soil nitro-
gen cycle related enzyme activity shows a decreasing trend, resulting in a significant reduction in soil ni-
trate nitrogen content, which limits the effectiveness of soil nitrogen in continuous cropping Chinese fir
plantations.

Keywords: Chinese fir plantation; soil degradation; nitrate nitrogen; ammonia-oxidizing archaea; soil
enzyme; continuous cropping generation
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