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Effects of long—term fertilization on soil microbial biomass carbon, nitrogen, and phosphorus in the farmland
of the Loess Plateau, China

LI Chun—yue'?’, HAO Ya—hui', XUE Ying-long', WANG Yi’, DANG Ting—hui*

(1.School of Geography and Tourism, Shaanxi Normal University, Xi’ an 710119, China; 2. Geography National Experimental Teaching
Demonstration Center(Shaanxi Normal University ), Xi’an 710119, China; 3.Institute of Earth Environment, Chinese Academy of Sciences,
Xi’an 710061, China; 4.Institute of Soil and Water Conservation, Northwest Agricultural and Forestry University, Yangling 712100, China)
Abstract: Studies on the effect of fertilization patterns on soil microbial biomass carbon, nitrogen, and phosphorus provide scientific basis
for improving the efficiency of fertilizer utilization driven by soil microorganisms and understanding the sustainable development of
agriculture. Based on the long—term fertilization experiment in the Changwu Agro—ecological Experimental Station, no fertilizer (CK),

single application of nitrogen fertilizer (N), single application of phosphorus fertilizer (P), single application of nitrogen and phosphorus
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fertilizer (NP), single application of organic fertilizer (M), nitrogen fertilizer combined with organic fertilizer (NM ), phosphorus fertilizer

combined with organic fertilizer (PM), and nitrogen fertilizer combined with phosphorus fertilizer and organic fertilizer (NPM) treatment
methods were selected to test the soil microbial carbon, nitrogen, and phosphorus by chloroform fumigation — extraction method and
ecological stoichiometric ratio method. Moreover, the relationship between soil microbial properties and soil physical and chemical
properties were analyzed in this study. The results showed that long—term fertilization improves the nitrogen and phosphorus content of soil
microorganism than CK treatment; compared with CK, chemical fertilizer decreased soil microbial biomass carbon while significantly
increasing the microbial biomass of nitrogen and phosphorus; organic fertilizer significantly increased the soil microbial biomass of carbon,
nitrogen, and phosphorus than CK with the exception of NM treatment; application of fertilizers significantly decreased the microbial
biomass C: N than CK; the treatments with phosphorus application (P, NP, PM, and NPM) decreased C:P and N: P than other treatments,
while C: P and N: P of NM treatment significantly higher than other treatments. The redundancy analysis showed that the factors which
influence soil microbial biomass was in the order of total nitrogen, total phosphorus, pH, and organic matter; soil total nitrogen had the
greatest impact (F=13.9, P=0.002) on soil microbial biomass and explained 5.3% of the change in microbial biomass; the correlation
analysis showed that soil microbial biomass carbon and phosphorus were significantly positively correlated with soil organic matter, total
nitrogen, and total phosphorus, while soil microbial biomass nitrogen was significantly positively correlated with organic matter and total
nitrogen. Long—term application of chemical fertilizers changes the soil pH and inhibits microbial properties in the farmland of the Loess
Plateau. Long—term application of chemical fertilizers with organic fertilizers improves soil nutrient content and soil microbial biomass,
which facilitate the efficient utilization of nitrogen and phosphorus fertilizers.

Keywords : long—term fertilization; soil microbial biomass; Loess Plateau; farmland
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Figure 1 Effects of long—term different fertilization on MBC of soil

FEAIC, NP NP Ab RSP 2 B 1 43 551 4 7.46% . 13.93%
5.59%; A HLAEALBE - M PM  NPM Zb B (1) i3 A 4
e T i 2 HR R SRR IR 43 3R 31.14% . 46.62%
34.49% , F WAL IEAG HLAE O it T b 78 1 3585 AR I
B0 BEA ML S R A K B R R AT
A BEFIr RE R
23 AEKEARXMT LIEMEVERSENE N
YA (] it A Ak 1 1% 4 S AR 2 9 i R AR AL
5 Bl 4 19.78~150.84 mg - kg (K] 2) . 5 CK kb Bt
(19.78 mg-kg ) AH EL , N P NP &b BE A9 13 A 9 1 R
120 9 CK 4 PR 5.27 .3.52.2.76 1% ,M .NM . PM ,
NPM 43 51 Ky CK Ab R4 7.62.5.42 . 4.26 .4.55 ¢ , W
A E AT 5 2 B IR R A S e, R DL
A LR A ZIE Rt HUIERCR AR, Br NALFRAN,
AN TR AT HILAE Ak 35 g Bl A i 2R e 2 o AL AR AR e
AbF oA MO 2 R T LR AN B SR TEHL
RIEXT 3B fE i R i A B R
2.4 AEBIEAR HIEMENEBHSER T
ATt HE A P - S A e 1 i Rk

2007
= o
fivy
o 150f
E b
z b b
= 100t cd ¢
= de
iﬂg e
= 5ot
® ’_X—‘
= f

NIl

CK N P NP M NM PM NPM

AL P Treatments
B2 KEARE AT+ 5 MBN B9 5201

Figure 2 Effects of long—term different fertilization on MBN of soil
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Table 1 Effect of long—term different fertilization on soil chemical properties

AL B Treatments pHOK L 2.5:1)  AHLE Organic matter/(g-kg™) TP/ (g kg ™) HE TN/ (g-kg™) C/N

CK 8.04+0.00ab 16.33+0.69h 0.69+0.01e 0.72+0.01d 8.5320.44cd
7.95+0.04b 17.50+0.96f 0.72+0.02de 0.81+0.01d 5.59+1.01e

P 8.04+0.05ab 16.97+0.35g 0.91+0.04abc 0.72+0.02d 8.3120.74cd

NP 7.97+0.05h 19.85+0.20e 0.95+0.11ab 0.91+0.03¢ 7.78+0.46d

M 8.15+0.02a 26.62+1.50c 0.87+0.02bcd 1.19+0.02a 5.34+0.64e

NM 7.95+0.03b 30.04+5.37h 0.79+0.04cde 1.20+0.03a 9.20+0.27hc

PM 7.98+0.05h 25.95+4.80d 1.05+0.03a 1.10+0.04b 9.84+0.64b

NPM 7.72+0.06¢ 33.7625.38a 1.0120.05ab 1.24+0.04a 11.84+0.94a

T B bR ZE (n=3) ; [RISIAS [R) /NG B R A B R 22 57 (2% (P<0.05) ¢

Note: Data are means#standard deviation(n=3) ; Different lowercase in the same column meant significant difference among treatments at 0.05.
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Figure 3 Effects of long—term different fertilization on MBP of soil
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