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Effect of different fertilizer treatments on soil organic carbon (SOC) ,

B (0-300 cm) TiEFHEK (SOC) 527 (TN) E2.pHES5HE S (EC) B9% Mg (CK: KR HERE,

total N (TN) , pH and electrical conductivity (EC) at different

CK: no fertilizer; CF: inorganic fertilizer alone; CF/OM: inorganic fertilizer combined with straw.
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Figure 2. Change in relative abundance of microbial phylotypes at 20 —300 m depths comparing with the topsoil in no fertilizer treatment

(CK) .

Soil microbe and its relative abundance in the topsoil (0 =20 m) of CK treatment were listed in the left column.
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Figure 3. Relative abundance of microbial phylotypes at different depths under long—-term fertilizers. the trend of soil bacterial

community at 60 — 100 cm depth was similar to that at 20 —40 c¢m and 40 - 60 cm depths ,

and the trend at 250 — 300 c¢m depth was

similar to that at 100 = 150 e¢m, 150 =200 cm and 200 — 250 c¢m depths. The 60 — 100 ¢cm and 250 — 300 layers were selected as the

representatives.
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CF/OM Ab P () + HERL A WiV 4 M B o #23, H 8 CF AL BEAY F 5 EC X 6 0 CK &0 22 A7 T v
CK W A e = TR RE  CCA I3 sy pH fHIX k. R W] CK.CF L CF/OM =/ Ab B 5 3%
RERZAAAWEZR. 3 MEBARR LER D RIS 280 7 1.

AL T ANF X Sk CF/OM AE PR T SOC 55 TN [X

F 1. KHER#ERX (CF and CF/OM) TARRELE (0-20 cm.60 —100 cm 5 250 -300 cm)
TEBEMEEENEENTUER (STELE CK 8L
Table 1. Fold changes in OUT abundances in long~term fertilizers treatments (CF and CF/OM) comparing

with no fertilizer treatment (CK)

. CF CF/OM CF CF/OM CF CF/OM
taxonomic
Lank name (0 =20 c¢m) (0 =20 cm) (60 =100 cm) (60 - 100 c¢m) (250 =300 c¢m) (250 =300 c¢m)

increase decrease increase decrease increase decrease increase decrease increase decrease increase decrease

phylum actinobacteria 1.1 1.2 1.3 6.6 1.1 1.4
phylum proteobacteria 1.0 1.7 1.9 4.4 1.0 1.2
class alphaproteobacteria 1.1 1.0 1.7 2.1 6.6 3.0
class deltaproteobacteria 3.1 1.3 7.0 3.4 2.5 6.4
class gammaproteobacteria 1. 2 4.4 3.5 6.6 1.2 16.0
order methylococcales 43.9 101.1 1.0 28.6
order xanthomonadales 1.2 1.1 69.7 106. 2 12.8 10.3
order pseudomonadales 1.6 4.8 5.3 11.4 1.4 1.3
order enterobacteriales 8.2 3.1 11.0 25.2
class betaproteobacteria 2.5 3.2 1.5 10.2 1.7 1.7
order burkholderiales 74.1 3.6 2.1 13.5 1.9 1.6
order rhodocyclales 1.0 29.7
phylum chloroflexi 2.6 1.4 3.3 14.4
phylum acidobacteria 1.4 1.1 1.8 2.0 1.0 4.7
phylum firmicutes 1.1 1.4 1.0 3.5 1.1 1.3
class bacilli 1.2 2.0 1.1 4.1 1.1 2.8
phylum bacteroidetes 1.6 4.1 1.5 2.8 2.9 3.5
class sphingobacteria 1.0 4.1 2.0 2.0 27.1 5.9
class flavobacteria 82.0 41.9 14. 6 8.9
phylum gemmatimonadetes 2.6 1.2 30.7 2.8
phylum nitrospira 1.5 2.4 2.0 2.7
phylum crenarchaeota 4.7 1.8

F2 KM TIESE (0-300 cm) SELAFEETEENEM
Table 2. Long-term effects of fertilizer application on relative abundance of ammonia-oxidizing bacteria community

throughout the soil profile (0 —300 ¢cm) (NO: Nitrosomonadales; NP; Nitrospira)

soil depth/cm cK cr cr/on
NO /% NP/ % NO/% NP /% NO /% NP/%
0-20 0. 00 0.28 2.16 0.44 0. 00 0. 67
20 - 40 0. 00 0.49 0.01 0.54 0. 00 0.59
40 - 60 0. 00 0.12 0. 00 0.13 0. 00 0.25
60 — 100 0. 00 0.08 0.41 0.16 0. 00 0.22
100 - 150 0. 00 0. 00 0. 00 0.12 0. 00 2.91
150 - 200 0. 00 0.03 0.29 0.43 0. 00 0.50
200 - 250 0. 00 0. 00 0.18 0. 00 0. 00 0.00
250 -300 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Total 0. 00 1. 00 3.05 1.82 0. 00 5.14

% J& + 3 1, Nitrospira. Firmicutes M v- proteobacteria Hf Methylococcaceae 5 Pseudomonadales
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Figure 4. The results from canonical correspondence analysis (CCA) to explore the relationship between microbial populations and
selected soil properties such as SOC, total N (TN) , soil pH and electric conductance (EC) at 0 —20 c¢m and 20 =300 c¢m depths under
different fertilizers ( CK, CF and CF/OM). Actinobacteria = Act, Alphaproteobacteria = Alp, Deltaproteobacteria = Det,
Methylococcales (order) = Met, Xanthomonadales (order) = Xan, Pseudomonadales (order) = Pse, Enterobacteriales (order) = Ent,
Chromatiales (order) = Chr, Legionellales (order) = Leg, Vibrionales (order) = Vib, Burkholderiales (order) = Bur, Nitrosomonadales

(order) = Nit, Rhodocyclales (order) =Rho, Sphingobacteria (order) = Sph, Acidobacteria = Aci, Firmicutes = Fir, Chloroflexi = Chl,

Gemmatimonadetes = Gem, Nitrospira = Nip, Verrucomicrobia = Ver, Planctomycetes = Pla, Cyanobacteria = Cya, Crenarchaeota = Cre.
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Effect of long-term fertilizing regime on soil microbial
diversity and soil property

Chenhua Li', Caixia Zhang’®, Lisong Tang' , Zhengqin Xiong’, Baozhan Wang’
Zhongjun Jia’, Yan Li'

' State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of
Sciences, Urumqi 830011, Xinjiang Autonomy, China

*Nanjing Agricultural University, Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing 210095,
Jiangsu Province, China

*State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,

Nanjing 210008, Jiangsu Province, China

Abstract: [Objective] To evaluate the effect of long-term fertilization on soil microbial community and soil chemical and
physical properties. [Methods] Using a high-throughput pyrosequencing technique, we studied microbial community in
the 0 =300 cm soil samples covering a 20-year field-experiment with different fertilization applications including inorganic
fertilizer alone (N 300 kg/hm*, P,0. 150 kg/hm’and K,0 60 kg/hm*) and inorganic fertilizer combined with straw (same
application rate of N and P fertilizer combined with 5. 4 t straw) . [Results] Actinobacteria and a-proteobacteria were the
predominant groups in the topsoil (0 =20 cm). As the soil depth increased, the relative abundance of actinobacteria
decreased whereas that of proteobacteria, especially y—proteobacteria and B-proteobacteria increased and gradually became
the dominant groups in the subsoil (20 =300 c¢m) . Long-term fertilizing applications significantly affected soil microbial
communities throughout the soil profile, and increased the relative abundance of ammonia-oxidizing archaea at 0 - 40 cm
depth. In addition, agriculture management, e. g. irrigation may be an important driving factor for the distribution of
ammonia-oxidizing bacteria in soil profile. Total nitrogen and organic carbon contents were the most influential factors on
microbial community in the topsoil and in the subsoil, respectively. [Conclusion] Long-term fertilizer applications
altered soil nutrient availability within the soil profile, which was likely to result in the different microbial community
structure between the fertilizer treatments, especially for the subsoil.

Keywords: soil profile, microbial community, next-generation sequencing, long—term fertilizer, oasis farmland
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