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ABSTRACT

In semi-arid regions of developing countries worldwide it is necessary to develop low cost technology methods to
acquire new water supplies. The objective was to evaluate the changes in the attributes of soil quality irrigated with
treated sewage effluent. The treatments consisted of applying treated sewage effluent (TSE) and underground well
water (UWW) in the following proportions; E(chemical fertilization and UWW), E (25% TSE and 75% UWW), E
(50% of TSE and UWW), £ (75% TSE and 25% UWW) and f;,, (100% TSE). The sodium content did not differ
significantly among the treatments, but the sodium input diminished as the percentage of residuary water in the
irrigation grew There was a greater increment of microbial biomass carbon inthedatment. On the other hand,
although treatments | to E , have a greater nutrient input, they were no different from control treatments performed
with well water Treated domestic sewagdleént at a proportion of 25% is a feasible alternative for castor bean
irrigation, however it is necessary to monitor the possible changes in the soil attributes over successive crops.
Microbial attributes can be used as a quick, good indicator of changes in soil. quality

Keywords: Water reuse; Electrical conductivity; Chemical attributes; Physical attributes; Microbial attributes.

INTRODUCTION Agricultural production in the arid and semiarid
o . . . r&gions is characterized by excessive evapotranspiration

A priority challenge in the 21st century is the increased 4 of precipitation throughout most of the year
need for food production while maintaining sustainablcla,herefore agriculture in these regions depends on
agr.|c.ullture (Bragaf&lea, 2014 griculture is one of the supplementary irrigation to enable crop growth and, at
activities responsible for about 70% of the total walefie same time, one of the main environmental problemsin

consumption worldwide. This use must be reduced Ryoqe regions is scarce freshwater (Molahoseini, 2014).
introducing appropriate technologies, eliminating waste pase for the cultivation of castor beafic{nus

and introducing reuse and recyclivfater reuse &rs .o mmunid_.) may provide an incentive to the National
economic, environmental and social possibilities and M@ogram of Production and Use of Biodiesel (PNPB - Pro-
become necessary in situations of scarcity to meet tB?ama Nacional de Produc&o e Uso do Biodiesel) which
water demand (Gloaguenal, 2010). aims at the technical and economically sustainable
The use of residuary water in agriculture aims timplementation of the production and use of biodiesel
promote sustainability of irrigated agriculture, since i{Souzaet al, 2010). It is also an alternative to family
spares non-polluted surface waters, maintaininggriculture (Simdest al, 2013).
environmental quality and providing a source of plant Research has proved the importance of irrigation using
nutrition (Baboseet al, 2018). domestic sewage effluents to partly supply some of the
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elements, mainly nitrogen, phosphorus and potassium, The soil was classified as Oxisol Ustox (Soil Survey
required by the crops, which increases agricultural yield&aff, 2014) or “Latossoldmarelo distrocoeso”, according
(Molahoseini, 2014). Howevaiue to the physicochemical to the Brazilian System of Soil Classification (Sargbs
properties of domestic sewage, it is necessary to identdy., 2018).About twenty-five simple samples were
the effects of this irrigation practice on the quality of soitollected in the area at a depth of 0.00-0.20 m to form
because it may change the soil attributes and quality (Ca®mposite samples that were air-dried, sieved with a 2.0
ta, 2014) and could limit crop development and yields (Bamm mesh, homogenized and characterized chemically
boseet al, 2018). Undeformed samples were also collected with the help
The soil quality indicators are important both forof volumetric rings in minitrenches for physico-chemical
nutrient cycling and to estimate the soil capacity for plamharacterization according to Embrapa (2009), and thus
growth. They also allow characterizing, evaluating ancepresent the initial condition of the soil 4.9 pH,,;
following the changes that occur in a certain ecosystet.0 mg dn? P; 0.12 cmgldm® to K*, 1.8 cmo| dm to
(Aradjoet al, 2012). Given the reasons above, this stud@a*+Mg*, 0.1 cmo] dm® to N&, 2.2 cmo] dm® sum of
aimed to evaluate the effect of the application of sewagschangeable bases, 5.0 cpui® to cationic exchange
effluent on the chemical, physical and biological attributesapacity to pH 7.0 and 3.0 cmam? to H+Al; 40.0%
of an Oxisol Ustox in which castor beans are cultivatedbased saturation index and 2.0% percentage of
exchangeable sodium; 0.01 (me§% sodium adsorption
MATERIAL AND METHODS ratio; 0.12 dS melectrical conductivity; 10.7 g Kgorganic
matter; 33.4 ciicm® total pore volume; 1.6 g chsoil bulk
density; 79.0 cm ‘hhydraulic conductivity; 50.9% to
The field study was performed in an experimental areaacroporosity 48.3% to microporosity and115% to
located in the municipality of Cruz dabnas — BA, atthe water-dispersed clay; 703 g-kgand, 76 g kgsilt and
following coordinates: 12°40' 12" S and 39° 06"\&W7The 221 g kd' clay.
climate according to the Koppen classification is of the Liming was performed based on the chemical analysis
Af type, warm, with minimum temperatures in the coldestf soil using the base saturation method (60%), according
months higher than 18 °C and a mean of 24.2 °C andathe Minas Gerais state recommendations for the use of
mean precipitation of 1200 mm, with a variation betweeamendments and fertilizers (CFSEM®99). Liming was
900 and 1300 mm, distributed over two well-definegberformed three months before the experiment was set up
seasons: the wet period (March-August) with 63% o#ith a single application of 1.2 t fiaf dolomitic limestone
annual pluviosity and the dry period (September and incorporation up to 0.20 m.
February). The treated sewage effluent (TSE) was obtained from
Data on precipitation, temperature and relative athe water and sewage treatment plant in the municipality
humidity during the time of the experiment are shown iof Cachoeira — BA. The treated effluent was collected in
Figure 1.
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Figure 1: Mean behavior of the monthly climate variables analyzed during the experiment.

Rev CeresVicosa, v66, n.2, p. 077-084, mar/at2019




Application of treated domestic sewage effluent on the quality indicators of an Oxisol cultivated.79

the drippers, stored at a temperature of - 2@ for later The criteria adopted to define the levels of irrigation
chemical characterization. The water utilized to dilute TSwere based on evapotranspiration from the castor bean
was from an underground well and samples were collectetbp and, to estimate the water needs of the crop a Class
at the end of each month and analyzed according toAdank, a rain gauge and automatic meteorological station
proposal byAPHA (1995).Table 1 shows the chemical were installed to monitor the meteorological conditions.
characteristics of the treated sewage effluent and wdlhe frequency of application of the treatment with a two-
water day watering shift and a uniformity test of water
application from the drippers were performed monthly to
ensure the efficiency of the application system.

The treatments were arranged in a casualized block The experimental plots occupied a 16anea where a
design and consisted of applying proportions of thgwarf variety of castor beans was planted, early (first
mixture of treated sewage effluent (TSE) and undergrouggcle of approximately 120 days,) EBIMPB 01 variety
well water (UWW), with four replicates, as follows;,E  sown with a spacing of 1.0 x 0.5 m, in each of the 8 lines,
(conventional management with chemical fertilizationysing 3 seeds per holApproximately 30 days after
recommended for crops and irrigated with UWW)S,%E planting, thinning out was performed manualgaving
(25% TSE and 75% UWW), .E (50% TSE and 50% the plant that was visually most vigorous per hole.
UWW), E,,. (75% TSE and 25% UWW) and f;, (100%

Field experiment

TSE).Table 2 shows the quantities oNP K, Ca, Mg and Chemical and physical changes
Na, applied to the soil (kg Raby an irrigation system in Soil samples were collected at a depth of 0.00 to 0.20 m
each treatment. at the beginning and end of the cultivation cycle, and this

In the treatment with conventional managemepf)(E was done in each experimental plot, parallel to the planting
50 kg ha of N (10 kg h& in planting and 40 kg Haas a line, on both sides, at a distance of approximately 0.10 in
top dressing), 50 kg faf P,O, and 25 kg héof K,O were  the plant rowtotalizing eight simple samples, to form a
applied. The sources of N, P and K used were urea, simplamposite sample. The samples were air dried, sieved
superphosphate and potassium chloride, respectivelythrough a 2.0 mesh, homogenized and stored for later

Table 1: Physico-chemical characteristics of urgteund well water (UWW), treated sewagéuent (TSE) and mean reference
value for treated sewage (NMRS)

pH Ca>+Mg*? K* Na* TSS P total-N Cl-
Solution - HCO;
mg L? 3
uww 7.5 392.7 16.0 56.0 1050.8 0.10 249 812.9 922.5
TSE 6.5 165.4 51.0 140.0 2160.8 15.9 60.0 48.0 1698.5

MRVTS:2  6.8-7.3  30-170  10-40  50-250 400-1200 4.2-9.7  10-50  40-200
Ca/Mg BOD/COD

BOD COD oC EC TC TT SAR . .
ratio ratio
mg L* dS m? NMP 100 m2  (mmol L%)°5
uww 6.7 10.0 46.0 1.4 1.5x 102 <1.0 1.4 0.76 0.65
TSE 155.0 269.0 138.0 2.9 1.3x10 <1.0 4.5 1.1 0.58
MRVTS:2  10-80 30-60 - 1.0-3.1 4579 - 2.4

TSS - total suspended solids; P — available phosphorus; OC — organic carbon; ‘&andCilg?) — potassium, calcium and exchangeable
magnesium, respectively; PES — percentage of exchangeable sodium; SAR — sodium adsorption ratio; EC — electrical conductivity of soil;
BOD - biochemical oxygen demand; COD - chemical oxygen demand; TC — total coliforms; TT - thermotolerant coliforms EFecal -
coli); SAR — Sodium adsorption ratiéPescod (1992)iFeigin et al. (1991).

Table 2: Treatments with an input of nutrients and sodium into soil using irrigation.water

total-N total-P K* Ca? Mg?*

Treatment Na*
kg ha?

B 67 0,3 35 459 602 151

E,su 91 11 67 403 504 208

Eson 115 22 58 346 407 265

E s 138 32 70 290 310 321

E.o0% 162 43 81 234 213 378
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chemical and physical characterization according to thie these attributes of soil qualitydfles 3, 4 and 5The

methodology described in Embrapa (2009). variable soil pH was significantly diminished only in
treatment E25, and there was no difference in the other
Microbiological activity and biomass treatments (@ble 3). Howevetthe pH values continue to

Soil samples used in the experiment were collected & appropriate for good plant growth (CFSEM@99). In
a depth of 0.20 m, sieved through a 2 mm mesh argRil the diminished pH can be associated with the
homogenized. The microbial incubation was conductegtitrification reactions of ammoniacal N, with the probable
at a controlled temperature of 28 #2and humidity near oxidation of sulfites and with the production of organic
70% of the field capacity using a BOD incubator in th@cids during the degradation of the residues by
absence of light. microorganisms (Simoneg al, 2003).

The soil basal respiration (C-CQvas determined by ~ Andrade Filhcet al.(2013) observed contrary effects,
incubating 100 g soil (dry weight) with the treatments ishowing a slight increase of pH when using residuary
plastic bottles, placed on the surface of respirometric glag@ste water on Oxisol and Inceptisol, and this increase
pots with a tightly sealed screw caf.second pot was attributed to the basic pH of the effluent and increase
containing 30 ml of 1 Mol ££ NaOH solution was added of cations in soils.
for the capture of CQand another containing 30 ml of ~ There was no significant difference in the?Cand
distilled water in order to keep the internal moisturdg®* contents of soil in the treatments evaluateab(&
constant. 3). However the input of these elements to the soil

After 7 days of incubation, accumulated C-Gias decreased according to the increase of effluent in the mix
withdrawn from the bottle with a solution of NaOH andsince the concentrations of calcium and magnesium are
added to 10 mL of 0.5 mol-LBaCl, and 3 drops of higher in well water (@bles 3 and 4)The contents
phenolphthalein indicator at 1%. The amount ofzcojbserved could be related to the concentration absorbed
released from the soil was determined by titration of exceB¥ the plants. Howevgthey are numerically greater than
NaOH with 0.025 Mol t* HCI solution. the initial condition of the soil (§-

The microbial biomass carbon was determined by the Similarly, although the input of potassium (K)
method described Byanceet al.(1987) using, instead of increases with the increased percentage of effluent in the
chloroform, the microwave irradiation technique propose@nix (Table 2), this ééct was not observed in soil, the
by Ferreiraet al.(1999) in order to kill the microorganismshighest concentration being observed in treatment with
and trigger the release of cellular components. the fertilization of the foundation (B (Table 3). However

A solution of KSO, 0.5 Mol L* (soil:extractant = 1:4) the reduction of this element in soil was observed in
was added to the radiated and non- radiated sol®lation to the initial condition of the soil (Cwith K
followed by horizontal circular shaking at 220 rpm for 3(values considered low (CFSEM®99).This result may
min. The extracts remained at rest for another 30 minutes related to the export of the element by the crop or its
and were filtered through Whatman® n° 42 filter papeleaching in the soil profile.

(diameter 7 cm). The microbial biomass carbop JC ~ The sodium (Na) content did not differ significantly
contents in extracts were determined by the weémong the treatments, but the sodium input diminished
combustion method €descat al, 1995). as the percentage of residuary water in the irrigation grew

The metabolic quotient (qCPwas calculated as the (Table 2). Probably the low exchangeable Na contents in
ratio between soil basal respiration rate and microbi#ite soil are the result of a short period of treated effluent

biomass C and expressed as mg, G&C__h. deposition in the area and, may also be related to the
leaching of this cation in the soil profile with the rainwater
Satistical analysis High Na contents are limiting factors for the use of

Data were subjected to the F test by analysis &eated effluent in agriculture, since this element may
variance (ANOMW). The Scott-Knots test at a significance "eplace calcium and magnesium in the exchange complex,
level of p < 0.05 was used to compare mean values f@sPersing the claydestroying the aggregates and the
each variable studied. The Sisvar program was usedsigucture of the soils and reducing permeability and water

analyze the data (Ferreira, 2011). infiltration by dispersing the colloids and subsequent
macropore clogging (Erthat al, 2010).
RESULTSAND DISCUSSION The values observed for the sum of bases (SB) were

lower in the treatments using residuary water and the
Was evaluated thefett of sewage @fient levels on highest value in the EO% treatmenalile 3).This value
the chemical, physical and microbiological attributes of3.20 cmo| dm?®) may be related to the higher
soil in the castor bean crop and changes were obsengghcentrations of calcium, potassium and sodium in the
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E,,, treatmentAccording to CFSEMG (1999) the valuesthe plots supplied with residuary wateesides additions
found in the treatments are considered average. to the concentrations of €aand Mg*.

The values observed for the variable base saturation As to CEGthe values observed in the, Hreatment
(V) were higherinthe [, E,., and E , treatments (dble  were significantly higher than those observed in the other
3). In all treatments the soils could be considered fertiteeatments (@ble 3). It can be verified that like the increase
(eutrophic), enabling crop growth. In general, the increasesthe sum of basesdble 3) there were increments due to
in CEC and in base saturation by applying residuary watdtee addition of exchangeable cations provided by the
are attributed to the high concentration of ions and to tliening, and no effect of the input of cations via residuary
organic colloids present in the effluents (Ertitadl, 2010). water in irrigation was observeddfle 2).

The available phosphorus (P) contents observed in The sodium saturation (PES) variable which represents
the treatments varied from 2.0 to 18.0 mg3dmhe the proportion of these cations in relation to the cationic
treatment with the recommended commercial fertilizg)(E exchange capacitysed as a criterion in the classification
presented the highest value, followed by treatments E of soils affected by salts, presented higher values for E
and g, with the lowest values atE and E , (Table 3). and E,, (Table 3).The increased PES leads to the
The highest proportions of the effluent increased the réduction of the availability of exchangeable potassium,
content in the soil due to the input of the elemeabl@ phosphorus and magnesium (Gastial, 2008), besides
2), but these values were lower than observed,at E  the decline in the physical properties of soil, clogged po-

Organic matter (OM) is indicated as the cause afs and, sometimes diminished permeability of the soil,
reduction in the adsorption of P in soil due to the anionizad performance of the plant, diminished leaching and
character of the products of their decomposition (humgalinization (\aralloet al, 2010).
and fulvic acids, and others), which bind to the P As to the sodium adsorption ratio (SAR), the value
adsorption sites and increase the availability of thisbserved in E, was significantly higher than those
element in soil (Costet al,, 2014). Therefore, the use ofobserved in the other treatmentalfle 3).The increased
effluent is a good option to input P into the soil, but it igjuantity of salts such as sodium may contaminate the
necessary to perform a complementation in the minenahter table and lead to loss of fertility and susceptibility
form (Erthalet al, 2010). to erosion, besides contamination of the groundwater

There was no significant effect of the treatment on th&heyiet al, 2010). Regarding electrical conductivity (EC),
potential soil acidity (H Al) (Table 3). HoweveBarreto there was an increase in values around the doséde(T
et al. (2013) observed a reduction of potential acidity ii3), with E,, and E, presenting the highest values,

Table 3: Chemical alterations of the soil in response to the application of residuary water from treated domestic sewage

pHH,O Car Mg?* K* Na* SB V
Treatment
cmgldm’® %
= 6.1a 2.08° 1.0 0.10 a 0.04s 3.20a 61.5a
Es 56D 1.82 1.0 0.07b 0.01 290b 60.2a
Eso 6.0 ab 1.92 1.0 0.07b 0.01 3.00b 60.7a
E. s 5.9 ab 1.82 1.0 0.07b 0.01 290b 59.1b
E.oov 5.8 ab 1.71 1.0 0.07b 0.02 280b 57.1b
C.V. 8.52 34.72 27.97 21.89 19.43 26.38 20.50
P H+Al CEC, PES SAR EC (1:1) oM
Treatment
mg dm® cmo| dm (meq L1)0® ds n? g kg*
= 18.0a 2.0 52a 20D 12b 0.16 ¢ 140b
E,o 2.0d 1.92 48b 23b 12b 0.21b 15.0b
Eso 25d 1.95 49b 25a 13a 0.21b 15.8a
E. o 3.8b 2.0 49b 2.4 a 11b 0.23 a 16.0a
E.o0% 3.0c 2.1 49b 21b 09c 0.24 a 16.3a
C.V. 26.67 29.19 8.93 16.96 17.22 33.92 12.41

H + Al — Potential acidity; P- Available phosphorus; OM — @anic matter; (K+, C& and Mg? — Potassium, Calcium and exchangeable
Magnesium, respectively; SB — Sum of exchangeable bases; CEC (T) — Cationic exchange capacity to pH 7.0; V - Based saturation index;
PES - Percentage of exchangeable sodium; SAR — Sodium adsorption ratio; EC — Electrical conductivity of soil; PES — Percentage of
exchangeable sodium; SAR — Sodium adsorption ratio; Ccdeficient of variation;™ - not significant; Means followed by the same letter

are not diferent from each other according to Scott-Kretest at 5%.
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corroborating the results obtained Agdrade Filhoet macroporosity reduction as shown in the treatments E
al. (2013). and E,, for clay dispersion. Since macroporosity is

Oliveiraet al.(2013) emphasize that these values aressential for soil aeration and plant development, it can
more specifically associated with the effect of sodiurbe concluded that high doses of TSE had a negative effect
represented directly by the concentration of this elemean soil quality (Alvest al, 2015).
in soil (Na in cmoldm® and PES). Howevghe continuous There was no significant effect of the treatments E
use of residuary waters over time may increase salinity,,, E . and E, on the soil bulk density (Ds) values.
affect crop growth, development and yielda(&loetal, However in treatment E100% a decrease of Ds was
2010). observed (@ble 4) According to the study by Ricet al.

The organic matter (OM) results are numerically highg010), these variables were not sensitive to the increasing
than the initial condition of the soil (Z presenting higher doses of domestic sewage sludge applied to the soil.
values in treatments,E; E ., and E ,, probably due to Howevey Mariaet al. (2010) observed that the treated
the high organic matter concentration in this compositiosewage sludge applied became less dense after it had been
(Tables 1 and 3). Furthermore, the same behavior wagplied for five years, and there was a clear influence on
observed by Coelhet al. (2011) working on sewage the physical attributes of soil, in longer periods of
sludge application in banana trees. OM is important i@pplication. In addition, in our stugdghe higher doses of
cycling nutrients, it controls metal mobility and improvedreated domestic sewage effluent increased the soil
the soil structure, and is thus one of the main indicatoogsganic matter content, while the experiment was
of soil quality (Silva & Mendonga, 2007). conducted, probably due to the organic matter in its

The total pore volume (TPV) was not sensitive to theomposition (&ble 1) and the greater stress caused shown
changes that occurred in soil applying the treated efflueny the microbial metabolic quotient, which made
(Table 4). Nevertheless, the pore distributions (macro adécomposition difficult, explaining the reduction of soil
micropores) underwent significant changikgendency bulk density (Bbles 3, 4 and 5).
is noted to increased microporosity and diminished A reduction of hydraulic conductivity (kwas found
macroporosity with the growing increase of doses afompared to the initial condition of the soil Y higher
sewage sludge composites applied[€ 4). K, was found for doses.k; E,,, E,,,and E, the result

According to Souzat al.(2010) and\lveset al.(2015), of the better aggregation of the soil and decreased
in the soil total porosity and its subdivisions, the maimacroporosityinfluencing the infiltration rate of water
interferences through handling wastewater would occ(vasconcelost al, 2014)
due to the suspended solids. Therefore, the relation with The percentage of water-dispersed clay (WDC)
the highest values of macroporosity and lowest gfresented higher values for F E,., andE . Clay
microporosity obtained with the smaller doses of treatatispersion is the result of a structural instability caused
sewage effluent (TSE) are possibly related to the supgby the increased electric conductivity of soil using these
of organic substances that are part of TSE to the sdileatments (ables 5 and 6).

However the increase of SE doses and consequent Forthe accumulated basal respiration of soil, evaluated
elevation of supply to the total suspended solids (TSSi the 32"-day period there were no differences between
besides the increase in electrical conductivigh(€s 1 the treatments @ble 5).

and 3), can be associated with a possible dispersed clayIn soils under stressful conditions, a part of the energy
eluviation, causing pore clogging and consequenised for microbial population growth is diverted to perform

Table 4:Physical alterations of the soil in response to the application of dilutions of residuary water from treated domestic sewage

TPV Macro Micro Ds K, WDC

Treatment
cmicm?® % gcnd mm h? %

= 32.73s 44.44 a 55,55 b 1.81a 461.9 a 119b
=5 31.62 46.15 a 53.84 b 1.81a 596.5 a 13.1a
=5 30.62 36.61 b 63.38 a 1.81a 461.8 a 10.6¢c
E 29.87 3431 b 65.68 a 1.78 a 429.8 a 14.2a
E.oos 29.00 32.72 b 67.27 a 1.69b 174.7 b 13.5a
C.V. 8.01 16.64 18.57 4.63 73.20 20.31

TPV - total pore volume; Ds — Soil bulk density; KO - hydraulic conductivity; WDC - water-dispersed clay; Ma or Mi - macro or
microporosity respectively; C.V- coeficient of variation;" - not significant; Means followed by the same letter are nderifit from
each other according to Scott-Knetttest at 5%.
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Table 5:Microbiological changes of soil in response to the application of dilutions of residuary water from treated domestic sewage

C-Cco, C.. qco,
Treatment mg C-CO, kg de sold ht mg C Kg solo* mg C-C»*g' C__ht
= 0.79s 280.41 b 3.96a
= 0.89 611.22 a 1.52b
= 1.07 234.94 b 5.70a
= 1.05 291.56 b 3.83a
=S 0.98 284.80 b 3.89a
C.\V. 18.77 36.67 23.87

C-CQ, - soil basal respiration; ¢ - microbial biomass carbon; gGO© metabolic quotient; C.\~ coeficient of variation;™ - not significant;
Means followed by the same letter are nofedént from each other according to Scott-Krotest at 5%.

cell repair and maintenance. In this way part of theatio, electrical conductivity of soil, percentage of
microbial carbon is lost during respiration (Maté®l, exchangeable sodium, sodium adsorption ratio and organic
2009). Thus, the application of TSE did not damage thmeatter; Physical attributes: macroporogitycroporosity
soil microbiota. soil bulk density hydraulic conductivity and water

During the evaluation period, the carbon of thalispersed clay and; Microbial attributes: microbial carbon
microbial biomass increased further in the treatment witnd metabolic quotient. Furthermore, the larger
E,.,, (Table 5), probably because the dilution provide@roportions of effluent increased the concentrations of
more adequate doses of nutrients to the microbiota. Galuble salts in the soil indicating a risk of soil salinity
the other hand, the most concentrated treatmenjs, (E  Treated domestic sewage effluent at a proportion of
E.,andE,,), despite a greater contribution of nutrients25% is a feasible alternative for soil irrigation, however it
did not differ from the control treatment performed withs necessary to monitor the possible changes in the soll
well water Possibly this response is due to the contributioattributes over successive crops. Proportions of 50, 75
of organic matter and salts in these treatmerdbl€T1l), and 100% of domestic sewage effluent studied are not
increasing organic matter of the soil, but causing streescommended.
and preventing the growth of the microbial commumityile Microbial attributes can be used as a quick, good
the E,, treatment did not contain organic matter or excessdicator of changes in soil quality by irrigation with
salts, which can be confirmed with the highest values foreated domestic sewage effluent.
the metabolic quotient in these treatmentb(& 5).

The metabolic quotient of soil (qG)s an excellent REFERENCES
.micro-t?ial Yariable to be evaluatgd, since it allows the guic/hves PFS. Santos SR, Kondo MK, Pegoraro RAA&(jo ED
identification of some type of disturbance or stress in the2015) soil physical attributes in chemigated banana plantation
soil (Quadroet al, 2011), The g% treatment presented with wastewater Revista EngenhariAgricola, 35:998-1008.
the lowest value among the others indicating a lower stresgirade Filho J, Dias NS, Sousa Neto ON, Nascimento 1B, Medeiros
rate for the microbial environment and the lowest oxidizable JF & Cosme CR (2013jtributos quimicos de solo fertirrigado

. . . .._com agua residuaria no semiarido brasileiro. Irriga, 18:661-674.

carbon consumption for maintenance, thus rendering its

processes more efficient (Andraeieal., 2016). Andra‘d.e LC,Andreazza R & Camgp FAO (2016) Soil microbial
activity under wastewater treatment plant sludge doses from an
industrial landfill. Ciéncia Rural, 46:267-272.
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