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Effects of nitrogen and phosphorus addition on soil microbial community

composition in temperate typical grassland in Inner Mongolia
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Abstract ; Nitrogen and phosphorus addition is a main measure to improve plant growth and soil properties. However, little
is known about the relationship between nitrogen and phosphorus addition and soil microbial community composition in
temperate typical grassland in Inner Mongolia. In this paper, two single factor experiments were conducted respectively to
investigate the influence of different nitrogen rates (0, 56, 112, 224, 392, 560 kg N hm ™ a™') and different phosphorus
rates (0, 15.5, 31, 62, 93, 124 kg P hm™ a™') addition on soil microbial community composition of temperate typical
grassland in Xilinguole, Inner Mongolia, China. During the 6-year experimental period, increasing nitrogen rate increased

the total numerical values of PLFA biomarker, actinomycete PLFA biomarker, bacteria PLFA biomarker, and the ratios of
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G*/G™, but did not have significant effect on the numerical values of fungal PLFA biomarker. Increasing nitrogen rate

decreased the ratios of fungi/bacteria. Total numerical values of PLFA biomarker, bacteria PLFA biomarker, actinomycete

PLFA biomarker, fungi PLFA biomarker and fungi PLFA biomarker/bacterial PLFA biomarker ratio had the highest values

at the P3 (62 kg P hm™ a™') phosphorus addition treatment. The results indicated that nitrogen and phosphorus addition

could greatly affect soil microbial community composition in temperate typical grassland.

Key Words: temperate typical grassland; nitrogen and phosphorus addition; PLFA biomarker; bacteria; fungi;

actinomycete ; soil microbial community
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Table 1 Content and ratios of organic carbon(C), total nitrogen (N) and total phosphorus (P) in different N additions

EERIIRS ) e
by Organic Total Total WAL et L AL
Treatment Pt carbon/ nitrogen/ phosphorus/ C:N C:P N:P
(g/'kg) (g/'kg) (g/'kg)
NO 7.320.12a 21.6+0.41c¢ 2.1£0.03a 0.4£0.01a 10+0.3¢ 58+2.4b 6+0.1ah
N1 6.7+0.07ab 21.940.07be 2.1£0.07a 0.4+0.01a 10£0.3be 63+1.3ab 6+0.2a
N2 6.9£0.07hc 22.6+0.43h 2.1£0.03a 0.4£0.01a 11+0.1ahe 61+3.0b 6+0.3ah
N3 6.420.17¢ 24.0+0.22a 2.1£0.07a 0.3£0.01a 11£0.4ab 70+3.2a 6+0.5a
N4 6.4£0.07cd 23.6+0.34a 2.0+0.08a 0.4£0.01a 12+0.5a 64+3.2ah 5+0.3b
NS 6.1=0.15d 23.7+0.28a 2.120.08a 0.4+0.01a 12£0.5a 62+2.5ah 6+0.3ah

AFRNE FRFOR I R A BIK 2257 8.3 (P<0.05, n=4) , BAFRVIHME £ bRz

2.2 FBIXT MR W B IR A D R 1 e K

T PLFA (195200

1 0 Bl ZOR NI, 1385 PLFA &
BTGNS AHR LS PLFA R E & T
NO N1 A4b ¥ + 3 & PLFA &, 17 N2 N3 N4 4b# &
PLFA #(4.54— 5.76 nmol/g) 7 T-XF & (NO) K& N1
AbEE HZESRORRE 3R PLFA & DL NS Zb PR
=, X B (NO) e Ik, 43 51 °A 6.7 nmol/g il 3.4
nmol/ g,

B

K2 8, 5% HE(NO) A B, 00 n i 2 4
TSR S R (GT) (B MEE (G7) PLFA
(P <0.05), #Ab3HA % [CBHME:  IPER Y PLFA
A FIEEAR L i R0 39 o, % G A R R
2 REATER A PLFA SR 5 E A L0 NS &b
PRAY LA 22 [CPHME TR | 55 =2 [RFIPE T PLFA & &
5 (43 9°k 2.67 nmol/g A1 1.90nmol/g, H. & 3 =
F NO(1.20 nmol/g F1 0.97 nmol/g) (P <0.05) ,
2= QPR TR/ 2 == GBAPE TR 1Y PLFA (B (G'/G7) N
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Fig.2  Contents and ratios of G* and G~
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i) AN 2 2%, LA

Fhita#, H PS5 Ab#E ) A PLIK & S5 PO A I 3%
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TR, BRI 3 C N ORI NP AR
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Table 2 Content and ratios of organic carbon (C), total nitrogen (N) and phosphorus (P) in different P additions

EERiIR TS B g

Kb 3 - Organic Total Total WAL 1374 AW
Treatment P carbon/ nitrogen/ phosphorus/ C:N C:P N:P

(g'kg) (g'kg) (g/kg)
PO 6.8+0.21a 21.6+0.21b 2.1+0.07a 0.4+0.01a 10+£0.4a 50+1.7b 5+0.3a
Pl 6.7+0.12a 22.3+0.74ab 2.1x0.14a 0.4+0.02ab 11+0.7a 57+2.9ab 5+0.4a
P2 6.4+0.03a 23.6+0.37a 2.1+0.06a 0.4+0.02ab 11+£0.4a 64+3.3a 6+0.2a
P3 6.6+0.14a 23.4+0.51a 2.1+0.05a 0.4+0.01ab 11+£0.2a 63+1.5a 6+0.3a
P4 6.5+0.12a 23.2+0.27a 2.0+0.04a 0.4+0.02b 12+0.2a 67+4.0a 6+0.3a
P5 6.6+£0.10a 23.6+0.46a 2.0+0.08a 0.4+0.04ab 12+0.5a 67+6.4a 6+0.5a

ANIRNE FREFR EH AR IR IKF 225 8.3 (P<0.05, n=4) , $dEFRVHME « bRz
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