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Survey on population of beneficial soil microorganisms

for agriculture from cassava fields in Chonburi province
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Abstract

This research aimed to study the

amount of beneficial soil microorganisms
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in the cassava cultivation, including

macro-nutrients available in soil from
cassava (KU50 variety) cultivation areas in
Banglamung soil series, Chonburi province.
Soil samples were collected randomly
throughout the cultivation areas in
February 2016. The study focused on
five groups of microorganisms including
cellulolytic

microorganisms, potassium

solubilizing  microorganisms, phosphate
solubilizing microorganisms, nitrogen fixing
microorganisms and arbuscular mycorrhi-
za fungi (AMF) in four fields with different
cassava ages; 1, 5, 8, and 11 months. The
results showed that soil from all fields of
studied were extremely acid (3.64 +0.19)
and low fertility. The study on population
of beneficial soil microoreanisms found
that quantity of cellulolytic fungi and
bacteria, potassium solubilizing bacteria,
phosphate solubilizing fungi and bacteria,
and nitrogen fixing bacteria were highest
in the field that cassava was 11 months
old, which were 2.5x10°, 2.6x10°, 1.2x10”,
3.2x107, 2.1x10° and 1.1x10° CFU/g soil,
respectively. AMF colonization and spore
in soil were also highest in the field that
cassava was 11 months old, which were
1.24% and 3.72 spore/g soil, respectively.
Amount of beneficial soil microorganisms
were increase in the fields with higher

plant age.

Kewords: Arbuscular mycorrhizal fungi, Cassava, Soil

microorganisms
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Table 1 Culture media used for cultivation of beneficial microorganisms

Microorganisms

Media

Nitrogen fixing microorganisms
Cellulolytic fungi

Cellulolytic bacteria

Phosphate solubilizing microorganisms

Potassium solubilizing microorganisms

Nitrogen free agar medium

Carboxyl methyl cellulose agar medium
Rivere agar medium

Pikovskaya’s agar medium

Aleksandrov’s agar medium
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Table 2 Chemical properties of soil in each field of study

Stage pH EC CEC OM Total N Avai. P Exch. K
(months) (dS/m) (cmolzkg) (%) (%) (mg/kg) (mg/kg)
1 3.66 0.03° 7.88 0.33 0.02 2.35° 10.65°
5 3.57 0.07"° 12.38 0.25 0.01 75.57° 71.25°
8 3.77 0.06"° 11.25 0.21 0.01 76.72° 59.97°
11 3.59 0.13° 11.25 0.21 0.01 71.39° 57.30°
F- test ns ** ns ns ns ** *
CV (%) 5.38 13.6 26.32 49.66 49.63 8.29 58.36

~ significant at p<0.01 *significant at p<0.05 ns = non significant values followed by the same lowercase letter

in the same column are not significantly difference at p<0.05
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Fidudsylony nulUSinauueiiGuazans
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Table 3 The amount of beneficial fungi in the field of study

Stage Amount of microorganisms (CFU/g)
(month) Cellulolytic fungi Potassium solubilizing fungi Phosphate solubilizing fungi

1 1.8x10% ab 5.0x10%c 4.9x10° b
5 1.0x10° b 6.7x10" bc 9.3x10°b
8 1.4x10° b 1.0x10° ab 6.2x10° b
11 2.5x10° a 1.2x10° a 3.2x10"a

F- test * * **

CV (%) 42.35 38.82 29.66

same column are not significantly difference at p<0.05

Table 4 The amount of beneficial bacteria in the field of study

" significant at p<0.01 *significant at p<0.05 ns = non significant values followed by the same lowercase letter in the

Amount of microorganisms (CFU/g)

Stage
(month) Cellulolytic Potassium solubilizing Phosphate solubilizing Nitrogen fixing
bacteria bacteria bacteria bacteria
1 8.0x10" b 4.0x10" 2.9x10" ¢ 9.3x10" b
5 8.0x10* b 4.1x10° 6.3x10" bc 7.4x10* b
8 9.1x10" b 1.4x10° 1.2x10° b 8.2x10" b
11 2.6x10° a 3.3x10" 2.1x10° a 1.1x10° a
F- test x* ns * *
CV (%) 35.60 54.15 46.04 19.44

same column are not significantly difference at p<0.05

" significant at p<0.01 *significant at p<0.05 ns = non significant values followed by the same lowercase letter in the
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Table 5 Percentage of AMF colonization in plant roots and spores of AMF in soil

Stage (month)

Number of spore (spore/g soil)

Colonization in root (%)

1 0.73 c 223b
5 0.79 c 231b
8 1.02 b 356 a
11 1.24 a 372 a
F- test ** **
CV (%) 7.82 10.56

” significant at p<0.01 *significant at p<0.05 ns = non significant values followed by the same lowercase letter in the

same column are not significantly difference at p<0.05
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