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Long-Term Fertilization

Gye Suk Lee, Jae-Chan Lee, Ui-Gum Kang', Chang-Young Park' and Chang-Jin Kim*

Korea Research Institute of Bioscience and Biotechnology, 52 Oeundong, Yusong, Daejeon 305-333, Korea
"Yeongnam Agricultural Research Institute NICS, 1085 Neidong, Milyang 627-803, Korea

Received May 25, 2006; Accepted July 13, 2006

This study was carried out to investigate the change of rhizosphere microflora in paddy soils of
long-term application of same fertilizer by single cropping. Treatments consisted of no fertilizer,
NPK, PK, NK, NP and NPK + compost and the same fertilizer has been applied to the soil of each
treatment for thirty five years. Any remarkable difference of the microbial population structure
was not detected from the rhizosphere of Hwayeongbyeo and that of Hwasambyeo. However, slight
difference of dominant microbial species in the rhizosphere was recognized between different fer-
tilization practice. The bacterial population in the rhizosphere was steadily reduced over time after
rice plant setting out, while actinomycetal population was increased over time. The increase of act-
inomycetal population was the highest in the NPK + compost treatment, suggesting the effect of
organic matters in the change of actinomycetal population. As for the aerobic culturable bacterial
diversity, Bacillus megaterium, B. mycoides, B. licheniformis and B. subtilis were dominants in genus
Bacillus, and Streptomyces spororaveus, S. canus, S. tauricus and S. galbus in genus Streptomyces
and genus Micromonospora was another dominant in actinomycetes.
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Table 1. Soil chemical properties before experiment

Ex. Cations (cmol'/kg)

Treatments pH(1:5) T-N (g’kg) O.M.(gkg)  Av.P,0, (mgkg) < C Av. Si0, (mg/kg)
a

No-fertilizer 54 231 352 23 0.1 417 57
PK(-N) 5.7 2.26 31.1 166 0.24 4.54 51
NK(-P) 5.0 2.23 293 6 0.14 4.01 50
NP(-K) 5.7 244 30.9 140 0.13 497 55
NPK 5.6 2.10 30.0 118 0.13 4,62 51
NPK + Compost 54 2.80 341 200 0.64 6.22 136
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Fig. 1. Changes of the number of bacterial colonies on plates
collected from soil samples of rhizosphere treated with different
fertilizer [(A) Bacteria (B) Actinobacteria]. Zero day indicates before

seting out rice plants and sampling date was June 3rd, August 4th,
September 21st and October 2lst. ----, Hwayeongbyeo; ——,

Hwasambyeo; O@, Control; CIll, No fertilizer; A4, PK(-N); O,
NK(-P); V¥, NP(-K); LA, NPK; O€, NPK + Compost.
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Table 2. Dominant genus of bacteria in paddy-rhizosphere according to the utilization of fertilizer

Treatments *0 day (6/3) 62 days (8/4) 108 days (9/21) 138 days (10/21)
Control Ba.cillus Bacillus Bacillus Bacillus
Acidovorax
- . Bacillus Bacillus .
No fertilizer Bacillus Phyllobacterium Paenibacillus Bacillus
PK(-N) Bacillus Bacillus Bacillus Bacillus
Beta proteobacterium Kurthia Arthrobacter Microbacterium
Bacillus , Bacillus, Rahnella ,
NK(-P) Burkholderia Bacillus Chryseobacterium Bacillus
. Bacillus, Aeromonas Bacillus Bacillus
H - A
wasam NP(K) Bacillus Chryseobacterium Paenibacillus Microbacterium
Bacillus,
Caulobacter . Bacillus .
NPK Flavobacterium Bacillus Burkholderia Bacillus
Aeromonas
Bacillus Bacillus, Pseudomonas , .
+ 3
NPK+Compost Aeromonas Phyllobacterium Bacillus Bacillus
No fertilizer Bacillus Bacillus Bacillus Bacillus
Chitinimonas Phyllobacterium Arthrobacter Micrococcineae
. Bacillus . Bacillus
PK(-N) Bacillus . Arthrobacter Baczl.lus . Flavibacterium
Beta proteobacterium . Brevibacillus
Chryseobacterium Caulobacter
Bacillus Bacillus Bacillus .
NK(-P) Burkholderia Sphingomonas Brevibacillus Bacillus
Bacillus . .
Hwa; - i
wayeong, NP(-K) Bacillus Pseudomonas Bacillus Bacillus
Bacillus, Bacillus
Caulobacter Bacillus Bacillus “ .
NPK . Chryseobacterium
Flavobacterium Areomonas Aeromonas , .
4 Microbacterium
eromonas
Bacillus .
Bacillus . . Bacillus
NPK+Compost —gumonas Phyllobacterium Bacillus Chryseobacterium

*Zero day indicates before setting out rice plants
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