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Abstract

The present works aims to evaluate the efficiency of 2 strains of nitrogen fixing bacteria
(NFB), Enterobacter sp. 3LSO1 and Stenotrophomonas maltophilia 5.502, formulated by using
soilmate as carrier material for enhancing growth of sugarcane variety Khon Kaen 3, to follow the
changeable of these NFB in soil and sugarcane, and to study the changing of some soil chemical
and microbiological properties in the field trial. The NFB were prepared in LB broth, mixed
thoroughly with soilmate, stored at temperature about 10°C. The 4.5 kg of formulated NFB about
10’ cfu/g were applied into each sub-plot. The experiments were designed in factorial by
randomized complete block design (RCBD) with 2 main factors as followed: 4 NFB levels; 1) No
NFB, 2) 3LSO1, 3) 5LS02 and 4) 3LSO1 mixed with 5LS02; and 3 chemical fertilizer levels; 1) PK 2)
1N-PK 3) N-PK. There were 12 treatments with 4 replicates. The studies were conducted in the
low organic matter soil. Each sub-plot contained 5 rows of sugarcane in 8.5x8.5 m’ with 1.5 m of
space surrounded. The NFB and chemical fertilizers formula 15-15-15 at rate 50 kg/rai were
applied at 15 days after planting. Only chemical fertilizers formula 21-7-14 at rate 60 kg/rai were
applied again at 5 months after planting. It was found that NFB showed no effect on moisture,
acid-base and the electrical conductivity of the planting soil. The monitoring of Enterobacter sp.
3LSO1 and S. maltophilia 5LS02 were assessed by tracking Variable region, V3 of 16S RNA gene in
sugarcane and in soil of each treatment by using PCR and DGGE technique. The results of soil
sample at 0 month showed one band of V3 region of S. maltophilia 5LS0O2 as well as 3 bands of
V3 region of Enterobacter sp. 3LSO1 only in the treatments that each NFB were applied. These
bands were corresponding to the bands found in pure culture. Furthermore, the position of band
of S. maltophilia 5L.SO2 was established in each soil and sugarcane samples of each treatments
collected at 3 and 6 month after planting. However, this band was faded in the soil and
sugarcane samples of 3, 6 and 11 months, respectively. These results suggested that NFB were
contaminated in each treatment, moreover, S. maltophilia 5LSO2 was more survival than
Enterobacter sp. 3LSO1. So, it was not easily to evaluate the efficiency of NFB for enhancing
growth of sugarcane. However, the results showed mean production and mean height of the
treatments applying the NFB were 7.17 ton/rai and 157.5 cm, while mean production and mean
height of the control treatments (no NFB) were 593 ton/rai and 141.9 cm, respectively.
Moreover, the treatments that applied no or half strength of N with NFB inoculation displayed
the same amount or more number of shoots and dry weight than the treatments that applied
full strength of N without NFB inoculation. These results suggested that NFB inoculation could
reduce N fertilizer by up to half strength with the production remain the same or more.
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