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Effects of organic fertilizer on paddy soil microorganism
under aerobic conditions
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Abstract:[Objective] This study investigated the effects of oxygen on microbial population and com-
munity structure in paddy soil with organic fertilizer. [Method] This study adopted pot experiment of rice
with two factors of oxygen and organic fertilizer. Organic fertilizer applications included the use of green
manure in milk vetch,farmyard manure in dry cow dung and no fertilizer applied,and oxygen applications
included with oxygen and without oxygen. A total of five treatments oxygen with green manure,only with
green manure,oxygen with farmyard manure,only with farmyard manure,and without oxygen and fertilizer
treatment (control) , with the codes of OG,G,OF,F,and CK were used and each treatment had six repeats.
After mixing the organic manure with soil,15 kg mixture was transferred to each pot and the oxygen star-

ted three days after rice seeding while ended after harvest. The soil samples of different soil depth were se-
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lected in the mature period of rice, the microbial quantity was determined and the biomarker analysis of
phospholipid fatty acid (PLFA) was carried out. [Result] The number of microorganism at soil layer of
0—15 cm of organic fertilizer treatment group was significantly different from that of CK,and the applica-
tion of farmyard manure could improve the numbers of bacteria,fungi and actinomycetes in soil. The appli-
cation of green manure treatment increased the numbers of bacteria and actinomycetes in soil, but de-
creased the number of fungi. Compared with un-oxygenated treatment,aerobic treatment can promote the
increase of microbial populations in soil. A total of 32 specific markers of PLFA were detected, but only 17
had contents more than 0. 01 nmol/g. The 17 PLFAs markers included Gram-positive bacteria, Gram-nega-
tive bacteria, bacteria, fungi, actinomycetes and prokaryotes. There were significant differences in soil mi-
crobial community structure of each treatment group. The total numbers of PLFA in OG and OF treatment
groups were significantly greater than that of G,F and CK. Microbial communities of CK were mainly af-
fected by fungi and bacteria, microbial communities of F were affected by Gram-positive bacteria and Gram-
negative bacteria,and OF,OG and G groups were mainly affected by actinomycetes. [Conclusion)] Aerobic treat-

ment can increase the microbial populations in soil and affect the microbial community structure of soil.

Key words: paddy soil;adding oxygen;organic fertilizer; microorganism;structure of cluster
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Fig. 1 Soil bacteria counts at different

soil depths under oxygenation
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Table 1 Effect of organic fertilizers under oxygenation on soil PLFA concentration nmol/g
g kIS RE I i e - e
ﬁ: 1'15/"%EIEII}?EIFE/)Sm Types#ffﬁ;:n‘t%rjo\ojriganism 06 G OF F CK
1 i15:0 H 22 R PH P Gram-positive bacteria 3. 634 2.865 4.769 4.162 3.251
2 16:0 M Bacteria 0.765 0.542 0. 982 0.683 0.463
3 16:1w9c H22 [CBAPE R Gram-negative bacteria 1. 336 1. 341 1.763 1.544 1.462
4 18: 1wt H2E B Gram-negative bacteria 0.036 0.024 0.051 0. 042 0.027
) 16:1w? H. Fungi 0. 832 0.635 0.672 0.513 0.482
6 10Mel6:0 T2 H# Actinomycete 0.927 0. 812 0.712 0.643 0.536
7 18:3wb H Fungi 1. 087 0.873 1.984 1.671 0.736
8 cyl7:0 M Bacteria 5. 484 4. 285 3.829 2.925 2.738
9 16:1wbc #52% [CBHPEH Gram-negative bacteria 0.272 0.187 0. 325 0.264 0.161
10 al9.0 W5 2% [GPH PR Gram-positive bacteria 0.088 0.073 0.106 0.092 0.067
11 17:1wb M Bacteria 1.673 1. 152 1.734 1. 339 1. 406
12 10Mel8.0 4 # Actinomycete 0.528 0.431 0.706 0. 664 0. 358
13 18:2wb H Fungi 0. 457 0.293 0. 734 0.603 0.515
14 20:3wb JE R ¥ Prokaryote 0.032 0.021 0.026 0.074 0.073
15 i17.0 H52% [GPH PR Gram-positive bacteria 0. 329 0. 264 0. 357 0.261 0.176
16 15:0 M Bacteria 4. 586 4.034 3.563 2.836 2.412
17 18:1w7c 22 [CBAPER Gram-negative bacteria 0. 745 0.631 0. 946 0. 837 0.504
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Table 2 PLFA varieties of soil microorganism clusters under different treatments
BSOS [EHIRE/ R
A/ PR/ (nmol-g™h) FLH/ TR/ . o FL /R R/
Ab ¥ . o . . o Gram-positive . .
(nmol « g=') (nmol » g~ 1) Gram- (nmol * g=!) (nmol g™ 1) . Fungi/ (nmol « g7 1)
Treatment > . L. . K K bacteria/ !
Bacteria Gram-positive negative Fungi Actinomycete . . Bacteria Total
. . Gram-negative
bacteria bacteria .
bacteria
OG 12.508 a 4.051 b 2.389 ¢ 2.376 b 1. 455 a 1.696 a 0.190 ¢ 23.511 a
G 10.013 b 3.202 ¢ 2.183 ¢ 1.801 ¢ 1.243 a 1.467 a 0.180 ¢ 18.963 b
OF 10.108 b 5.232 a 3.085 a 3.390 a 1.418 a 1.696 a 0.335 a 23.859 a
F 7.783 ¢ 4.515 ab 2.687 ab 2.787 ab 1.307 a 1. 680 a 0.358 a 19.653 b
CK 7.019 ¢ 3.494 d 2.154 ¢ 1.733 ¢ 0.894 b 1.622 a 0.247 b 15.767 ¢

TE < [ 51 B0 Je bn AN [ /NG 5 B 7R b AL 2 ) 22 e g 35 (P<C0. 05)

Note: Different lowercase letters in each column indicate significant difference among groups(P<Z0. 05).
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