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Effect of bio-fertilizer management on sweet corn production in an organic system
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Abstract

The sweet corn production in the organic system research objective is to compare the different biofertilizer
management on growth and yield by Randomized Complete Block Design (RCBD). The experiment was conducted
in 5 treatments with 4 replications as follows: 1) the control (without biofertilizer), 2) azotobacter (A), 3) mycorrhiza
(M), 4) potassium solubilizing bacteria (KSB), and 5) azotobacter + mycorrhiza + potassium solubilizing bacteria (A +
M + KSB). The soil analysis in top soil (0-15 cm) after harvesting showed that A+M+KSB caused the highest available
phosphorus and potassium content (70 and 153 mg kg™ respectively) (P<0.05). The nutrient content in sweet corn
leaves at the tasseling stage and seed content, azotobacter (A), resulted in the highest nitrogen content at 2.47 and
2.45%N, respectively(P<0.05). Meanwhile, mycorrhiza (M) provided the highest phosphorus content in leaves (0.57%P)
and seeds (0.51%P) (P<0.05). The total soluble solids (TSS) content was detected at the highest level in mycorrhiza,
but no difference was observed with A + M + KSB (16.33 and 16.05 °Brix, respectively). Interestingly, A+M+KSB could
gain the highest sweet corn yield at 1,540 kg rai"(P<0.05).
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Twunaday (Potassium solubilizing bacteria: KSB)
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o+

a:‘u‘hLwﬁﬂﬁﬂ'ﬂwmnﬂ@ﬂnuﬂU%’meﬁﬁwmswﬁwiu

3

JduuunIniandgn

TasLse Azotobacter LAz qﬁuw‘%ﬁﬁﬂaﬂamﬂ
Tnunaidon uonldnndnluulamasssnusasdunidues
Tassmavamnthulilwiiasnannwsznaes thulds
2.8une 2.18u9lnal mhmﬁﬂﬁu’%qwﬁummmﬁa N
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15-30 . an 13 luitsa (air-dried) UALaZ 3o U UAZLNTS
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(Table 1)
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ninguvaasen luaalimuszuuaiisy (Oliveira et al.,
2015) SandSunauaaidouuasiunii@ounuanifounla
luduszaunssasrzavlifianuuandrlunsadasening

Table 1 Soil chemical properties before starting experiment.
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dTuNITNITNAsed @niuUSinamaewaEsufianie
laludunisasszauanuinnnnituiinimanaslid
ANULANANI IUNIRER (Table 2)

Soil oM P K Mg Fe Mn Cu Zn
Depth pH (%) ( mg kg )
0-15 5.18 212 77 206 1,792 215 63 374 2.46 2.36
15-30 5.55 1.43 82 100 1,210 98 45 22.4 1.56 1.72

Table 2 Soil chemical properties at 0-15 and 15-30 cm soil depth after harvesting.

Treatment pH OM P K Ca Mg Fe Mn Cu Zn
(%) ( mg kg
Top Soil 0-15 cm
C 5.54 2.07 37C 143 B 1,576 218 61 26 1.83 2.05
A 5.79 2.00 48 BC 148 AB 1,534 244 84 25 1.70 2.1
M 5.84 217 62 AB 145 B 1,533 220 75 27 1.90 2.51
KSB 5.74 2.28 56 AB 149 AB 1,556 238 85 26 2.00 2.46
A+M+KSB 5.70 2.15 70 A 153 A 1,571 245 85 27 1.90 2.37
Grand Mean 5.72 212 54 147 1,554 233 78 26 1.87 2.30
%CV 2.87 13.09 21.84 9.73 6.61 12.51 24 712 16.13 18.82
F-test NS NS * * NS NS NS NS NS NS
Sub Soil 15-30 cm
C 5.77 1.38 25 139 1,532 207 54 23 0.83 1.67
A 5.83 1.66 38 159 1,522 226 69 25 0.95 1.89
M 5.81 1.50 42 143 1,543 230 50 22 0.90 1.66
KSB 5.76 1.48 36 151 1,409 198 59 21 0.90 191
A+M+KSB 5.69 1.55 42 162 1,436 206 72 28 0.90 1.73
Grand mean 5.77 1.51 37 151 1.488 213 61 24 0.90 1.77
%CV 2.09 16.78 39.60 11.50 8.61 16.18 30.88 35.58 24.73 30.75
F-test NS NS NS NS NS NS NS NS NS NS

Note: C: control, A: azotobacter, M: mycorrhiza, KSB: potassium solubilizing bacteria, M+A+KSB: mycorrhiza + azotobacter + potassium

solubilizing bacteria. Means in the same column followed by different letters were significantly different by LSD *= 0.05 and NS =

nonsignificant

a v
3. dsanmsiaeiwisvasiuilnannwln
szaziln@io v
ﬂ’%mmmqmmﬂﬂu%ﬂw@ﬁ‘iw:ﬂﬂ?}@
na Usnadulasaululudnlne wudinssudsnlads
A o v a v a lll g
Fannrnwdsunaslulasianluwlugilnedaninawan
ad ad ldl 1+ A
nsswdtaaugu laonssudsiladofann azotobacter
sanabilulufitsanmlulasiaugiga e 247 %N (P<0.05)
G'fmﬁmuLL@ﬂ@iwﬂumdaﬁaﬁunﬂ@fﬁumamﬂﬂﬁum‘ﬂd
ﬂu%’;mw KSB ®aaAaadnuduldsaad Ahmad et al.
(2013) m3lagardursdnamalitiinalulasaululy

< A a X ad WX a A ¢
°1Ia\‘lﬂ’.1LTHQLW&I’Huﬁl’mﬂ‘i‘iN’J‘Eﬂ’JUQN (VLNSLE?(L“EQ’QQWH’EEI)

Fsnmifneues Polcyn et al. (2019) wuirmsladan
arbuscular mycorrhiza i liUsanadlulasanluludiangn
wazisasnaliusinaoanasaluludi Tna i w
NNMIN TR Wl luemadoiuiununasas
ﬁﬁwudﬁmﬂdﬂu%amw mycorrhiza nlAUSu1o
WaanaTalulutnalwaiidngegadia 0.57 %P (P<0.05) s
USunaaalBon uunhidoy wan wuimia sanziuas
nauadlulugnale Lifrlimsladedmuianauan
danulun19gdifszninanssuitmimasss nsn1w
maovlwmavlssm'l&iLﬁmLL@iﬁ]:Lﬁummmmmlum‘i@@
waawa%fmwiﬂ'ammimﬁuﬂ‘iﬂﬂwﬁmaam@;mmséf’;ﬁu 9
1@8nd18 (Meng et al., 2015) (Table 3)
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Table 3 Effect of Bio-fertilizer on nutrient concentration of leaf sample at heading stage.
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N P K Ca Mg Fe Mn Cu Zn
Treatment -1
( Yo ) ( mg kg )
Cc 1.93B 0.29C 2.31 0.38 0.17 75 35 14 4.7
A 247 A 0.42 BC 2.50 0.38 0.15 77 30 16 4.5
M 210 B 0.57 A 2.84 0.40 0.15 76 29 20 4.7
KSB 2.30 AB 0.45 AB 2.72 0.40 0.14 76 32 18 5.0
A+M+KSB 2.05 B 0.46 AB 2.80 0.41 0.14 77 30 17 4.8
Grand mean 2.20 0.44 2.63 0.39 0.15 76 31 17 4.7
Ccv 9.75 21.30 12.01 10.04 16.76 19.47 12.73 19.47 19.29
F-test * * NS NS NS NS NS NS NS

Note: C: control, A: azotobacter, M: mycorrhiza, KSB: potassium solubilizing bacteria, M+A+KSB : azotobacter + mycorrhiza + potassium

solubilizing bacteria. Means in the same column followed by different letters were significantly different by LSD *= 0.05 and NS =

nonsignificant

a ® U

4, ﬂ‘smmmqmms‘lumamm’sfwmwmu
ﬂ%mmm@mmia:aulmuﬁmiﬂﬂwmmm
wuhuSnmlulasauluaiatnilnasanssudtilaly
F3011W azotobacter v Sinalulasiaugga A 2.45
%N (P<0.05) USsnmwaanasaluwaatilne aannssnds

A9 4 A . Al AN 4 A
fladadinw mycorrhiza uaz nysuAsfladodinn
A+M+KSB dawﬂﬁﬁﬂ%mmﬂaaﬂa%’agan’hn‘s’su%’%ﬁuﬁa
0.51 WAz 0.50%P (P<0.05) %aﬁ@hgdﬂd’]\‘numaawm
Sabia et al. (2015) AiYNNIANLTa mycorrhiza TN

Luﬁwﬁ'rﬂwmauﬂQﬂ mlifidSununaanedaluluagf
0.14% LLaﬂuLNS@‘ﬁ]’JIW@m%}lﬁ 0.46% MaInvaIUTIm
a =3 v ' ad lil 1 # a a
Twunsudouluuiatnilne wumnssmwiaﬂgmmwu
ﬂ'%mnf[wmefﬁwlumﬁﬂﬁwﬂwmjaﬂdﬂmm%%mqu
(ailddloinw) laansladefiniw KSB dgiga de
1.44 %K welilanuwandrdlun1sada aawdSum
a a A =3 a
waaLdeN wazwunibgunluiuaa wazdIunausgens
winluwaatlne Lidanuuandislunisad@szning
NYINATNANEY (Table 4)

Table 4 Effect of Bio-fertilizer on nutrient concentration of seed sample at heading stage

Treatment N P K Ca Mg Fe Mn Cu Zn

( % ) mg kg )
C 1.57C 0.39B 1.20 0.34 0.11 15 6.3 32 3.25
A 245 A 0.48 B 1.21 0.35 0.12 12 6.8 37 3.26
M 2.00B 0.51 A 1.33 0.38 0.15 14 6.2 31 3.27
KSB 2.00B 0.46 B 1.44 0.33 0.11 14 6.7 32 3.21
A+M+KSB 2.05B 0.50 A 1.29 0.33 0.11 13 6.3 33 3.10
Grand mean 2.00 0.47 1.29 0.35 0.12 13 6.5 32 3.22
CcVv 17.21 9.93 13.63 19.02 19.51 14.43 14.43 13.65 14.24
F-test * * NS NS NS NS NS NS NS

Note: C: control, A: azotobacter, M: mycorrhiza, KSB: potassium solubilizing bacteria, M+A+KSB: azotobacter + mycorrhiza + potassium

solubilizing bacteria. Means in the same column followed by different letters were significantly different by LSD *= 0.05 and NS =

nonsignificant
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Figure 1 Effect of Bio-fertilizer on Total Soluble Solid: °Brix. C: control, A: azotobacter, M: mycorrhiza,

KSB: potassium solubilizing bacteria, M+A+KSB: azotobacter + mycorrhiza + potassium solubilizing bacteria.

Different letters indicate significant (p<0.05) differences between treatments.
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Figure 2 Effect of Bio-fertilizer on Sweet Corn Yield (kg rai"). C: control, A: azotobacter, M: mycorrhiza, KSB:

potassium solubilizing bacteria, M+A+KSB: azotobacter + mycorrhiza + potassium solubilizing bacteria. Different

letters indicate significant (p<0.05) differences between treatments.
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