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Effects of fertilization on soil microbial community and functional diversity
under continuous cropping of wheat, maize and soybean

YAN Jun, HAN Xiaozeng, CHEN Xu, ZOU Wenxiu, LU Xinchun, HAO Xiangxiang
( Northeast Institute of Geography and Agroecology, CAS, Harbin, Heilongjiang 150081, China)

Abstract; In order to determine the effect of continuous cropping on the functional diversity of soil microbial
community under the condition of long-term fertilization and non-fertilization. A typical black soil with the
treatments of continuous cropping of wheat, maize, and soybean under long-term fertilization and non-fertilization
from long-term position experimental station were selected as the research object in this study. Dilution plate method
and Biolog Eco microplate method were used to determine the counts of soil bacteria, fungi, and actinomycetes and
carbon metabolism, which benefit for built the optimal management. The results showed that the number of
bacteria, fungi, and actinomycetes in continuous cropping of soybean, wheat, and maize was higher under fertiliza-
tion treatments than that under non-fertilization treatments, and the highest counts of bacteria and fungi were ob-
served under the soybean continuous cropping. The counts of bacteria under the treatments with wheat and maize
continuous cropping decreased by 24.8% and 31.0%, the number of fungi decreased by 64.0% and 51.2% respec-
tively than the treatments with soybean continuous cropping under the condition of no-fertilization. While the counts

of bacteria under wheat and maize continuous cropping decreased by 29.0% and 45.5%, the counts of fungi de-
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creased by 26.7% and 31.5%, respectively, under the fertilization. The results of Biolog showed that the average
well color development (AWCD) of wheat continuous cropping was higher than that of maize and soybean continu-
ous cropping, and that of soybean continuous cropping was higher than that of wheat and maize continuous
cropping. Carbohydrate was the most utilized carbon source in soybean, maize, and wheat continuous cropping un-
der the no-fertilization, while carbohydrate and polymer were the most utilized in different continuous cropping sys-
tems after fertilization. In the soybean and wheat continuous cropping, a—D-lactose was the most efficient carbon
source with no fertilization, while D, [-a—glycerin was the most efficient carbon source with the fertilization. D—ga-
lacturonic acid was the highest carbon source of soil microbial utilization under maize continuous cropping whether
fertilizing or not. Glucose—1-phosphate and y—hydroxybutyric acid were the key carbon sources for the specific uti-
lization of the microbial community in the black soil. The results of principal component analysis indicated that the
effect of fertilization on soil microbial carbon metabolism was greater than on crops.

Keywords: microbial community; functional diversity; continuous cropping; AWCD; carbon source metabo-
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. Biolog Eco fi L A 5. fL V- 34 B (5 7% b
(AWCD) [ W T 385 A T DA 350005 1 1) 352 i
AR A BB Z REPE . IR 1 AT LA 1],
AN 5 it A Ak L £ - A oty Bt 455 5% B[] (1) 42
K, A YR R IE A BE T S8 B i B, 7E 24 ~
120 h 3N, 120 h J5 2 #iZENE, XiEm T 1%
R AR A 2l e T 1 PR S5 3 I I, R R ARG T )
JTH B P T B P G, 3k B TG | B 5 4
HTRGE, B A AR AL B % 1F R /N2 S R AL
FRAY AWCD 1 3 5 T KGR B KE AR, i fR e 2514
T RAR G A b B 4 2 R T /N 2 R R K G AR Ab
L, 120 h BEANHEAL 3 FYEY) Z 18] AWCD (A2 {3
EAWSUNY SU (B IS LINTE = e 5 | NS C Y (VL L
I IS I ) 300 kg R 7376 A Ak 1 I = v T /N2
FOKREIEAL I,

2.2.2 XEBAMAARRRRGEASELE
2 i, 3 BRSNS T W R T 45
KUY RE 1 ¥R I At H NPK 2R3 T CK &b
M, AW Z m SR, Nt & T KGR

&1 REMEMFGEAE M EE RN

Table 1 Effect of different crop and fertilization managements on microorganism quantity

il M Bacteria HFE Fungi JUZEE Actinomycetes VAP EE Total counts
Treatment /(%107 cfu - g™") /(x10%cfu - g™") /(x10% cfu - g™1) /(x107 cfu - g™")
_ CK 9.88+0.58 75.59+8.61 42.92+6.03 10.38

K& Soybean

NPK 21.60+0.59 100.33+8.21 152.57+1.88 23.22

CK 7.42+0.60 27.19+£2.30 66.61+5.34 8.12
/N# Wheat

NPK 15.34+7.08 73.55+14.24 263.93+50.41 18.06

CK 6.81+2.18 36.87+7.45 114.08+61.11 7.99
E K Maize

NPK 11.77+4.24 68.71+£21.05 139.88+16.06 13.23
F7 245381 Analysis of variance
YE¥) Crop * % - * _
JEEL Fertilizer * % s o -
TEDIXAERL CropxFertilizer * ok * % % % -

T AU BRI 22 5 235 (P<0.01) s ~{URIEA BATZ R T,

Note: * * stand for significantly difference between treatment ( P<0.01) ; — stand for no analyze.
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Note: S-CK, W-CK, and M-CK stand for soybean, wheat, and maize continuous cropping under no fertilizer respetively; S—

NPK, W- NPK, and M- NPK stand for soybean, wheat, and maize continuous cropping with chemical fertilizer respetively.
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Fig.1 AWCD dynamics with incubation time under different crop and fertilization treatments
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