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ZSL-2 and Alcaligenes faecalis strain P156, while 
the P solubilization indexes of the two latter did not 
significantly differ. This is in line with the results of 
S a n j o t h a , S u d h e e r  (2016) who reported the ef-
ficiency of Bacillus and Pseudomonas in phosphate 
solubilization. It is also in line with the findings of 
P r i y a n k a ,  S i n d h u  (2013).

Meanwhile, the quantification of P solubilized 
by the isolates using inorganic source of phosphate 
(Ca2PO4) and organic source (rock phosphate) showed 
that the isolates can be of help in making phosphate 
available to plant through solubilization of the insoluble 
form of phosphate in the soil. This solubilization may 
result from the release of metabolite such as organic 
acid by the isolates (P a n h w a r  et al., 2012) which 
reduced the media pH and consequently solubilized 
the insoluble tricalcium phosphate. The use of these 
isolates is necessary to minimize the excessive use 
of inorganic phosphate fertilizers as earlier stated by 
S i t e p u  et al.(2006). T a n  et al. (2014) reported that 
the inorganic phosphatesolubilization was directly 
related to the decline in pH and this has been reported 
to be due to the production of organic acids and acid 
phosphatase by the microbes. Some analyses have 
shown that P released from insoluble form of phos-
phate was negatively correlated with the solution pH.

The isolates were also able to solubilize the in-
soluble source of potassium such as KCl and mica 
powder. Bacillus cereus strain 20UPMNR showed 
the highest evidence of solubilization when KCl was 
used as a source of K while Pseudomonas aeruginosa 
strain ZSL-2 recorded the highest value when mica 
powder was used. The least amount of solubilized 
Kwas observed in the control. The ability of these 
isolates to solubilize K might result from the produc-
tion of acids,alkalis or chelators which enhance the 
release of elements from K being minerals such as mica 
powder (T a n  et al., 2014).A greater K solubilization 
was observed in KCl than in muscovite mica. This 
agrees with the results of P r i y a n k a ,  S i n d h u 
(2013) who reported maximum solubilization when 
mica powder was replaced with KCl and K2SO4.The 
IAA production by the isolates was within the range 
of 65–94 mgl–1. This result is in agreement with the 
findings of U m i  et al.(2014). The results of IAA 
production by the isolates were also similar with that 
of selected isolates of Pseudomonas sp., Bacillus and 
Azobacter from rhizosphere soil of different crops and 
root nodules of chick pea (A h m a d  et al., 2008).The 
IAA production by the isolates is believed to be very 
crucial for enhancing root elongation and root hair 
development. D u a n g p a e n g  et al.(2012) reported 
that selecting endophytic bacteria based on their IAA 
producing bacteria increased shoot and root length of 
rice while producing the highest number of shoots per 
plant and paper germination on Petri dish. The results 
of this study showed Alcaligenes faecalis strain P156 
having the highest amount of IAA (94 mgl–1) and the 

least was recorded by Bacillus sp.(MW2 – 3.29mgl–1). 
The production of GA by the isolates was also evaluated. 
The results for GA production were not significantly 
different (P≤0.05) when the amount produced by dif-
ferent isolates was compared. Alcaligenes faecalis 
(MY19) recorded the highest amount of GA followed 
by Pseudomonas syringae pv.syringae (MY20), while 
the least was recorded by Micrococcus sp.(MY17).
T a n d y a ,  D e s a i  (2014) reported GA production 
in the range of 7.5–93.3 mgml–1 by bacteria isolates 
from a rice field. Results of an invitro plant inocula-
tion test showed a higher germination percentage in 
some of the seeds inoculated with the isolates. The 
results also showed more leaves in plants inoculated 
with these isolates.

P a n d y a ,  D e s a i  (2014) also reported that bacte-
rial isolates significantly enhanced the growth of chan 
and wheat, and also seed germination; root and shoot 
length was also significantly promoted if compared to 
the punitive control. The result of this study showed a 
significant difference (P≤0.05) in the root and shoot 
dry weights when compared with the control. The 
same is applicable to the root and shoot length. All the 
plants inoculated with the isolates had longer shoot 
when compared with the control.

CONClUsION

The bacterial isolates in this study have shown 
efficacy in plant growth promotion through K and P 
solubilization, nitrogen fixation as well as IAA and 
GA production. These native isolates, which belong to 
the genera Bacillus, Pseudomonads and Alcaligenes, 
could be useful for the development of a biofertilizer 
for maize and other non-leguminous crops. This would 
be potentially cost effective and ecofriendly if compared 
to the use of chemical fertilizers.Further screen house 
and field trials are needed toverify the exploitation of 
these isolates in maize growth.
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