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Introduction
Soil application of animal slurry is today a common practice to improve soil quality and also to close the loop of nutrient cycling at farm scale. Nevertheless, such
practice led to significant ammonia emissions that negatively affect the environment and also represent a large loss of nitrogen. Slurry acidification is a simple way to
minimize ammonia emissions during storage and after soil application. However, the global impact of acidified slurry application to soil is still unclear, namely in terms of
enzymatic activities and soil microorganisms. Fangueiro et al. (2013) observed a decrease of microbial biomass C in soil amended with acidified slurry relative to soil
amended with non acidified slurry. Therefore, we hypothesized that acidified slurry application may alter on the long term the soil microbial and enzymatic activities.
The aim of the present work was to assess the impact of acidified slurry application to soil on total culturable aerobic bacteria and fungi and in four main enzymes
activity.

Material and methods
Soil samples (0-20 cm)
- at the end of maize production

Dairy slurry application rates:
90 kg N ha-1 in autumn (oat growth)
170 kg N ha-1 in spring (maize growth)

Enzymatic activities:

Microbial analysis

24 lyzimeters (1m x1m x 1m soil depth)

• Dehydrogenase

ISA, Lisbon

Slurry acidification: pH=5.5

12 plots: Haplic Arenosol

12 plots: Haplic Cambisol

• b-glucosidase

pH =7
700 mg kg-1 of coarse sand
170 mg kg-1 fine sand
97 mg kg-1 silt
26 mg kg-1 clay

pH = 6.1
271 mg kg-1 coarse sand
558 mg kg-1 fine sand
72 mg kg-1 silt
99 mg kg-1 clay

• acid phosphomonoesterase

-Concentrated sulphuric acid
(5mL to 1L slurry)

• alkaline phosphomonoesterase
(Tabatabai, 1994).

Tryptone Soy Agar (TSA) - for counting total
culturable bacteria
Rose-Bengal Chloramphenicol Agar (RBCA) - for
counting total culturable fungi

4 Treatments:
Control- non amended soil
WS- untreated slurry application followed by incorporation
AWS1 - acidified slurry application followed by incorporation
AWS2 - acidified slurry application without incorporation

Incubation at 25 ºC for to 3-5 days

Fig. 1. Work scheme

Results and discussion
The results of this study showed that both the total culturable bacterial (Fig. 2) and fungal (Fig. 3) counts were not
significantly different between the treatments at the end of maize production.
The numbers of total bacteria were higher than fungal counts as is expected for agricultural soils. In the Arenosol,
bacterial numbers ranged from an average of 2,5x108 CFU g-1 to 2,4x109 CFU g-1 in the AWS2 and WS treatments,
respectively. In the Cambisol, also the lowest mean bacterial counts was observed in the AWS2 (4,2x108 CFU g-1)
while the highest was observed in the control (5,5x109 CFU g-1). Regarding the fungal populations, the total counts
were very similar between treatments. Concerning enzyme activities, the results obtained after the first year of the
lyzimeter experiment are presented in Fig. 4. The pre-treatment of the slurry by acidification (AWS 1 and 2), seems
do not induce significant changes on dehydrogenase, β-glucosidase and acid phosphatase activities when
compared with the untreated sludge soil application (WS). However, alkaline phosphatase activity was significantly
depressed on both soils by the use of the acidified slurry, probably more as a result of the susceptibility of this P
cycling enzyme to pH (Makoi and Ndakidemi, 2008) than to the P enrichment of the soil promoted by the slurry,
since this effect was not noticed for the acid phosphatases.

Fig. 2 - Effect of the treatments on the total bacteria counts at the
end of maize production (mean and standard error of 3
replicates).

Fig. 3 - Effect of the treatments on the total fungal counts at
the end of maize production (mean and standard error of 3
replicates).

Fig. 4 - Effect of the treatments under study on the activity of dehydrogenase, b-glucosidase, and acid and
alkaline phosphatases on both soils (values with similar letters on each soil do not differ significantly for
p<0.05).
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