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Effects of different long-term fertilization patterns on soil microflora

HAN Ying, XIN Xiaotong, HAN Xiaori, LI Jun, LI Jiaqi
(College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China)

Abstract; [ Objective] To study effects of different fertilization treatments on soil microbial number,
microbial biomass carbon( MBC) , microbial biomass nitrogen( MBN) and microbial biomass phosphorus
( MBP). [ Method ] Fifteen soil samples were collected from the long-term located fertilization experimental
station of Shenyang Agricultural University. The effects of fertilization on microbial number and microbial
biomass, and the correlation were studied using microbial culture and chloroform extraction method. [ Re-
sult ] Fertilization had a positive effect on microbial number and microbial biomass. The most affected soil
microbes were bacteria, followed by fungi and actinomycetes. The most affected microbial biomass was
MBP, followed by MBN and MBC. Among 15 treatments, organic treatment M1 had the highest number
of bacteria, organic treatment M2 had the highest number of actinomycetes, and MINPK treatment com-
bining organic and inorganic fertilizers had the highest number of fungi. M1 had the highest number of
MBC and MBN, while M2NPK with organic and inorganic fertilizers had the highest number of MBP.
There was a positive correlation between MBC and microbial number. [ Conclusion]Organic fertilizer sig-
nificantly increases microbial number. Reducing inorganic fertilizer can increase MBC and MBN with
organic and inorganic fertilizers. Appropriate application of nitrogen and phosphorus fertilizers can pro-
mote the microbe to absorb nitrogen and phosphorus, and significantly increase MBN and MBP. Nitrogen

fertilizer application can accelerate the loss of soil fertility which causes the soil to change from bacteria
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type to fungi type. Organic fertilizer application can increase soil fertility.

Key words :long-term fertilization ; soil microflora;soil microbial biomass ;organic fertilizer; soil fertility
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Tab.1 Fertilizer amounts of fifteen different long-term fer-

tilization patterns kg + hm™?

AP g S N P,0; K0 HHLE
CK 0 0 0 0

N1 120 0 0 0

N2 180 0 0 0

NP 120 60 0 0

NPK 120 60 60 0

M1 0 13 500
MIN1 120 13 500
MI1N2 180 13 500
MINP 120 60 13 500
MI1NPK 120 60 60 13 500
M2 0 27 000
M2N1 120 27 000
M2N2 180 0 27 000
M2NP 120 60 27 000
M2NPK 120 60 60 27 000
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Tab.2 Effects of different long-term fertilization patterns

on proportions of bacteria, actinomycetes and fungi

o A YRR e il %

b ¥R

i) R HA
CK 95.73 3.63 0.64
N1 93.86" 4.89" 1.25°
N2 93.59" 5.32" 1.08"
NP 95.95 3.35 0.69
NPK 95.87 3.40 0.73
M1 97.66" 2.06" 0.29°
MI1NI 97.52" 1.73" 0.75
MIN2 95.84 3.24 0.92°
MINP 96.41" 2,927 0.67
MINPK 96.41" 2.78" 0.81"
M2 95.93 3.38 0.69
M2N1 95.76 3.53 0.71
M2N2 95.31 3.46 1.237
M2NP 95.09 4.36" 0.55
M2NPK 95.85 3.16 0.99"
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Fig.2 Microbial biomass C (MBC) of different long-term fertilization patterns
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Fig.3 Microbial biomass N (MBN) of different long-term fertilization patterns
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Fig.4 Microbial biomass P (MBP) of different long-term fertilization patterns
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Tab.3 Correlations between soil microbe quantity, MBC,

MBN and MBP
BT WY WMeEYE MEYE EYE
B #R(MBC) Z(MBN) #(MBP)
MR 1 0.862° 0.447 0.524
YRR 0.862° 1 0.597 0.589
WA 0.447 0.597 1 0.173
EYREEE  0.524 0.589 0.173 1
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)] 2 O A e o 7 e 57/ 5 A L D et
T AR RS AR LB DR REAE X AN [R] £
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FERSr , MBC & i 5 A W B B B IR AR
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Fo WG EARLE R A R AR T ULAE
A B R P 8 20 B IE b 4 R A 1 3
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