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Effects of Long—term Nitrogen and Phosphate Fertilization on Diversity of Ammonia—-Oxidizing Archaea in
Dry Highland Soil of Loess Plateau, China
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(1.College of Life Sciences, Northwest Agriculture and Forestry University, Yangling 712100, Shaanxi; 2.College of Resources and Environ—
ment, Northwest Agriculture and Forestry University, Yangling 712100, Shaanxi )

Abstract: Ammonia—oxidizing archaea are likely the most abundant ammonia—oxidizing microbes in natural environment and they also play
an important role in nitrification. In order to improve nitrogen use efficiency and explicate the indicating function of ammonia—oxidizing ar—
chaea(AOA ) on changes of soil quality in the Loess Plateau, AOA community structure diversity was studied. The soil samples used in this
research derived from Changwu Agro—ecological Experimental Station on the Loess Plateau, Chinese Academy of Sciences, which had re—
ceived 23 years continuous fertilization treatments, include CK (control, without fertilizers ), LD (unplanted, without fertilizers ), N(nitrogen
input ), P(phosphorus input) and NP(combination of nitrogen and phosphorus fertilizers ). The soil AOA community structure diversity was
analyzed by restriction fragment length polymorphism (PCR-RFLP) and DNA sequence. Positive clones collected randomly from clone li-
braries were digested by Rsa I and Msp I, respectively. According to the statistics of diversity index, there were 25, 18, 29, 20 and 30 restric—
tion endonuclease types(OTUs ), respectively. The a diversity indices indicated that there was a pronounced difference among five fertilizer
treatments. The OTUs were the highest in both P treatment and CK treatment, while the lowest in NP treatment. The rescaled distance matrix
tree indicated that the different fertilization had weak convergence of AOA community types with the CK treatment soil. Phylogenetic tree of
amoA gene amino acid sequences analysis showed all AOA sequences fell within cluster S and cluster M, but the proportions were different.
These results indicated that long—term fertilization resulted in change of AOA community diversity; however, different fertilizer alkaline soil
had no significant impact on the species composition of dominant AOA.
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M: Low molecular weight marker
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Figure 1 Partial RFLP patterns of amoA clones digested by Rsa I (A) and Msp 1 (B)
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Figure 2 Statistic results of RFLP of amoA gene in five fertilization treatments
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Table 1 Diversity indices of amoA clone libraries from different soil treatments

b2 PEAHE FARIEHL FLBRIER FEE W5E
Treatments Coverage(C) Shannon-wiener index(H") Simpson index(Ds) Richness(dy,) Evenness(E)
CK 92.00% 2.08 0.76 4.79 0.42
LD 93.59% 1.79 0.66 3.96 0.59
N 92.95% 1.55 0.64 3.37 0.54
P 92.95% 2.34 0.83 4.75 0.73
NP 97.44% 1.61 0.70 2.38 0.63

Wi EF. N Al CK A H Bl—28AH[R] OTU 2RA A1
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¥ CV (variation coefficient) 435I~ 17.73% (H' ).
10.81%(Ds ) .20.29%(dw.) #1 19.64%(E) , R A AL
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PRIt H A F IR SN A S RER
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Boldface type indicates amoA gene sequences obtained in this study. Bootstrap values(>50% ) represent nucleotide substitution rate,

and the scale bar represents 2% estimated sequence divergence.
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Figure 3 Phylogenetic tree constructed with neighbour—joining methods based on amoA gene sequences
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AEMHEHERD , EEZRA RN R, WM E b
B amoA FERI¥E DL EHE/K ik 3] T 1.3x10* 4~ +mL™;
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