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Organic Management Impacts on Micro-
Environment in Cassava

Alternative soil management practices like organic
farming assume special significance in the context of
global climate change for sustainable and safe food
production, protection of environment and human
health. Organic farming provides a clean environment
by promoting soil quality and sequestering soil organic
C. Cassava (Manihot esculenta Crantz) is an important
tropical tuber crop that plays a significant role in the
food and nutritional security. Cassava is the third largest
source of food carbohydrates in the tropics, after rice
and maize. It is grown for its starchy roots, which serves
as a staple food and also a raw material for starch, sago
and animal feed industries. It has the potential to produce
maximum dry matter and has the ability to adapt to a
wide range of climate and soil. The favourable impact of
organic farming on growth, yield and soil properties of
tuberous vegetables viz., elephant foot yam, tannia and
yams has been documented (Suja et al., 2009; 2010;
2012a; 2012b; Suja, 2013; Suja and Sreekumar, 2013).
However, there is limited information on the effect of
alternative management practices like organic farming
on the soil micro-climate (Montanaro et al., 2012).
Hence the objective of this study was to investigate the
effect of organic farming on the soil micro-environment
changes and microbial count under cassava.

A field experiment was conducted during June-
December 2012 at the Central Tuber Crops Research
Institute (CTCRI) (8o 29’N, 76o57’E, 64 m altitude),
Thiruvananthapuram, Kerala, India in an acid Ultisol,
to compare the soil microbial biomass carbon, aggregate
stability, soil CO

2 
flux, soil temperature, soil moisture,

photosynthetically active radiation (PAR) and soil
microbial count under various production systems in
cassava. Prior to the study, green manure cowpea was
raised and incorporated in the land used for this study.
Chemical inputs were not used for an year before taking
up the present experiment. The soil of the experimental
site was acidic in reaction (pH: 4.78), with low available
N (159.94 kg ha-1), high available P (163.30 kg ha-1)

and organic C (1.01 %) and medium K (162.33 kg ha-1).
The site experiences a typical humid tropical climate.
The mean annual rainfall was 1850 mm, average
maximum and minimum temperatures were 31.32oC
and 25.75oC respectively and mean relative humidity was
75.60%.

The experiment was laid out in split plot design with
three varieties, H-165 (industrial variety), Sree Vijaya
and Vellayani Hraswa (domestic varieties) in main plots
and five production systems, traditional, conventional,
integrated and two types of organic in sub plots. Farmyard
manure (FYM) @ 12.5 t ha-1 and ash @ 2  t ha-1 was
applied in ‘traditional plots’. In ‘conventional plots’ the
nutrient management practices as per the package of
practices recommendations (FYM @ 12.5 t ha-1 and
NPK @100:50:100 kg ha-1) was advocated. ‘Integrated
nutrient management’ involving FYM @ 12.5 t ha-1 +
NPK @ 50:25:100 kg ha-1+ Azospirillum @ 3 kg ha-1

and phosphobacteria @ 3 kg ha-1 was another treatment.
In ‘organic farming plots’, FYM @ 12.5 t ha-1, in situ
green manuring (fresh biomass @ 15-20 t ha-1), crop
residue incorporation (remaining plant parts of cassava
after harvest of tubers which can contribute to dry
biomass @ 3 t ha-1) and ash @ 2 t ha-1 with/without
biofertilizers (Azospirillum @ 3 kg ha-1, phosphobacteria
@ 3 kg ha-1 and K mobilizer @ 3 kg ha-1) were applied
to substitute chemical fertilizers. The gross plot size was
5.4 m x 5.4 m accommodating 36 gross plants and 16
net plants.

Aggregate stability was estimated by the wet sieving
method using wet sieving apparatus. Microbial biomass
C was determined by chloroform fumigation and
extraction method (Vance et al., 1987). Soil CO

2
 flux,

soil temperature, soil moisture and PAR were measured
at the grand growth period (4 MAP) of the crop using
LI-8100 A Automated Soil CO

2
 Flux System. Microbial

plate count of bacteria, fungi and actinomycetes were
determined at the time of harvest by standard procedures
(Timonin, 1940). The analysis of variance of data was
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done using SAS (2008) by applying analysis of variance
technique (ANOVA) for split plot design.

Production systems significantly influenced the soil
microbial biomass C (Table 1). Organic management had
significantly higher microbial biomass C (860.36 µg g-1)
than integrated practice (449.65 µg g-1). However, it was
on par with that of conventional practice (601.26 µg g-1).
This is similar to the reports of Ramesh et al. (2010)
who observed increase in microbial biomass C in organic
manure amended soils due to increased availability of
substrate-C that stimulated microbial growth and direct
effect from microorganisms added through the various
manures. Paikaray et al. (2011) also observed significantly
higher values of soil microbial biomass in soils amended
with green manures. In the present study, aggregate
stability was not significantly influenced by the
production systems. However it is worthy to mention
that the aggregate stability, which is an important
determinant of soil quality, was enhanced by 25% under
organic management over conventional practice.
Aggregate stability refers to the ability of soil aggregates
to resist disruption when outside forces (usually
associated with water) are applied. The stable soil
aggregates helps to lower the strength of surface crust,
making it friable and easy to work with and enhances
water infiltration rates (Colla et al., 2000).

The soil CO
2
 flux was found to be unaffected by

production systems though a slightly higher value was
obser ved under organic with biofertilizers when
compared to conventional system, which may be due to
the higher respiration rate as a result of enhanced
microbial activity and root metabolism. Montanaro et
al. (2012) reported 20% higher soil CO

2
 emissions under

alternative soil management practices involving organic
amendments. The soil temperature was significantly

higher under integrated practice, followed by the organic
(with biofertilizers). The small rise in soil temperature
may be due to the higher microbial activity consequent
to the application of biofertilizers in these practices. The
warming of the soil also probably enhanced the soil CO

2

efflux due to enhanced microbial activity. The soil
moisture and PAR remained unaffected by the
production systems, but were slightly promoted under
organic management. The expanding foliage under
organic management increases the canopy
photosynthesis, which is a driver of soil respiration in
addition to soil temperature and moisture (Tang et al.,
2005).

The population of bacteria, fungi and actinomycetes were
not significantly influenced by the production systems
(Table 2). However, the counts were higher in all the
production systems other than conventional system,
where chemicals were not used or minimally used. Suja
et al. (2012a; 2012b) and Suja and Sreekumar (2013)
observed increased microbial population in cultivated
organically managed soils under elephant foot yam and
yams. The study supports the benefit of organic farming
in improving the soil micro-environment and thereby
soil quality.

Table  1. Soil micro-environment as influenced by production systems in cassava
Production Microbial Aggregate Soil CO

2
Soil Soil PAR

systems biomass stability flux (µmol temperature moisture (µmol
C(µg g-1) (%) m-2 s-1) (oC) (m3 m-3) m-2 s-1)

Traditional 339.15 24.33 1.700 30.87 -0.055 685
Conventional 601.26 22.33 1.642 31.55 0.027 899
Integrated 449.65 24.19 1.503 38.29 -0.012 1135
Organic 860.36 27.91 1.433 31.19 0.012 791
Organic
(Biofertilizers) 716.44 26.50 1.712 33.74 0.029 1066
CD (0.05) 349.75 NS NS 3.555 NS NS

Table  2. Microbial population of the soil (cfu g-1 soil) as
influenced by production systems in cassava

Production Bacteria Fungi Actinomy-
systems  (*106)  (*104) cetes (*105)
Traditional 5.50 6.17 7.50
Conventional 2.50 4.83 6.00
Integrated 4.00 6.67 5.67
Organic 4.17 6.17 5.67
Organic
(Biofertilizers) 3.33 6.17 6.67
CD (0.05) NS NS NS
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