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The Effects of Azospirillum Inoculation as Alternative Nitrogen Source

for Sweet Corn Growth Promotion in Kamphaengsaen Soil Series
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ABSTRACT

This study aimed to investigate the effect activities of seed inoculation of 4 Azosprillum
lipoferum strains; LBj, LBg, LBy and LB,, on sweet corn growth promotion in Kanphaengsaem soil
series. The experimental design was 4x5 Factorial in Randomized Complete Block Design with 4
replications. The first factor was the rate of nitrogen fertilizer which consisted of 4 levels; 0, 25, 50 and
100 percent of recommendation rates based on soil analysis. The second factor was the variation of
the 4 Azosprillum lipoferum strains and control. The test plant was Insee 2 sweet corn. The inoculation
into the soil (in a field) of the bacterial inocula by seed transfer at the rate of about 1x108 CFU/plant.
The increase of rhizosphere azosprilli in terms of tue log number of CFU/g of soil and nitrogenase
activities in both corn rhizosphere and corn root during the plant growth were determined. The results
showed that seed inoculation of the 4 Azosprilli increased the population of soil Azosprilli and
nitrogenase activities in soil and corn roots. Strain LBy and LB,, best increased the number of
rhizosphere azosprilli; the log numbers of CFU/g of soil were 8.99 and 8.68, respectively. LBg also best
stimulated soil and root nitrogenase activities of, respectively, 0.60 umol C,H,/100 g soil/hr 101.49
pmol C,H,/plant/hr. In addition, azosprillum inoculation in combination with nitrogen fertilizer of 25-50
% of recommended rate stimulated the sweet corn to produce complete ear weight complete ear
percentage of the same levels as those produced by nitrogen fertilizer of 100 % of recommended rate.
Seed inoculation of LB9 in combination with nitrogen fertilizer of 50 % nitrogen fertilizer created the
complete ear weight of 1,570.20 kg/rai. Also, seed inoculation of LB9 in combination with nitrogen
fertilizer of 25 and 50 % of recommended rate rendered the highest complete ear percentage of 72.75

and 86.67 percent, respectively.
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Table 1 Some of characteristics of soil used in the Experiment

Properties Analysis value interpretation®
pH (soil:H,0; 1:1) " 6.50 moderate
Electrical conductivity (dS/m)ZI 0.03 non saline
Oraganic matter (%) ¥ 0.46 Very low
Total nitrogen (%) Y 0.03 Very low
Available phosphorus (mgrkg) ” 35.40 hight
Exchangeable potassium (mg/kg)el 63.37 moderate

! 1:1 water/soil measurement by pH meter; 2/s,aturation extract ¥ Walkley and Black method;

Y Kjeldahl method; o Bray Il extraction; . extract with 1IN ammonium acetate pH 7.0; *FAO (1973)

Table 2 Recommendation rate based on soil analysis with corn

Properties Rate fertilizer
Oraganic matter (%)
<1 N 20 kg/rai
1-2 N 15-20 kg/rai
>2 N 5-10 kg/rai
Available phosphorus (mg/kg)
<10 P,0Os 10 kg/rai
10-15 P,05 10-5 kg/rai
>15 P,05 5-0 kg/rai
Exchangeable potassium (mg/kg)
<60 K,0 10 kg/rai
60-100 K,0 10-5 kg/rai
>100 K,O 5-0 kg/rai

Source: Department of Agriculture, 2548.
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Figure 1 Soil populations of A. lipoferum on affected by the inoculation of strain LB5, LB8, LB9 and LN10

in Kamphaengsaen soil series during the growth of Insee 2 sweet corn (P <0.01).
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Figure 2 Soil populations of A. lipoferum on affected by the nitrogen fertilizer consisted 0, 25, 50 and 100

percent in Kamphaengsaen soil series during the growth of Insee 2 sweet corn (P <0.01).
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Figure 3 Nitrogenase activities in Kamphaengsaen soil series during the growth of Insee 2 sweet corn as

affected by various strains of A. lipoferum (P >0.05).
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Figure 4 Nitrogenase activities in Kamphaengsaen soil series during the growth of Insee 2 sweet corn as

affected by various rates of nitrogen fertilizer (P >0.05).
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Figure 5 Nitrogenase activities in week 6 in Kamphaengsaen Soil Series during the growth of Insee 2

sweet corn as affected by interaction between strains of A. lipoferum and rates of nitrogen

fertilizer (P <0.01).
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Figure 6 The effect of various strains of A. lipoferum on nitrogenase activities in the roots of Insee 2

sweet corn (P <0.01).
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Figure 7 The effect of the rates of nitrogen fertilizer on nitrogenase activities in the roots of Insee 2

sweet corn (P >0.05).
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Figure 8 Nitrogenase activities in roots of Insee 2 sweet corn as affected by interaction between

strains of A. lipoferum and rates of nitrogen fertilizer (P >0.05).
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Figure 9 The height of Insee 2 sweet corn as affected by various strains of A. lipoferum (P >0.05).
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Figure 10 The height of Insee 2 sweet corn as affected by various rates of nitrogen fertilizer (P <0.01).
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Figure 11 The height of Insee 2 sweet corn as affected by interaction between strains of A. lipoferum

and rates of nitrogen fertilizer (P >0.05).
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Figure 12 Dried weight of root Insee 2 sweet corn as affected by various strains of A. lipoferum

(P>0.05).
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Figure 13 Dried weight of shoot Insee 2 sweet corn as affected by various strains of A. lipoferum

(P>0.05).
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Figure 14 Dried weight of root Insee 2 sweet corn as affected by various rates of nitrogen fertilizer

(P<0.01).
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Figure 15 Dried weight of shoot Insee 2 sweet corn as affected by various rates of nitrogen fertilizer

(P0.01).
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Figure 16 The complete ear weight of Insee 2 sweet corn as affected by various strains of A. lipoferum
(P>0.05).
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Figure 17 The complete ear weight of Insee 2 sweet corn as affected by various rates of nitrogen

fertilizer (P <0.01).
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Figure 18 The complete ear weight as affected by interaction between strains of A. lipoferum and rates

of nitrogen fertilizer (P <0.01).
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Figure 19 The number of Insee 2 sweet corn ears as affected by various strains of A. lipoferum

(P>0.05).
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Figure 20 The number of Insee 2 sweet corn ears as affected by various rates of nitrogen fertilizer

(P<0.01).
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Figure 21 The percentage of Insee 2 complete ears as affected by various strains of A. lipoferum

(P>0.05).
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Figure 22 The percentage of Insee 2 complete ears as affected by various rates nitrogen fertilizer
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Figure 23 The percentage of Insee 2 complete ears as affected by interaction between strains of

A. lipoferum and rates nitrogen fertilizer (P <0.01).
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