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ABSTRACT

The wastewater of the processing of cassava'’s floamnipueira) was submitted to the anaerobic tresttrin two
phases: acidogenic and methanogenic. In the aciiogehase, the wastewater was stabilized with Ng@8H)
and with limestone (ASL). After that, both stabilizffluents were treated by a methanogenic readtoen, the
effluent of the methanogenic reactor was used réifiZer on maize in the initial growth stage (3@y$), cultivated
in pots in a greenhouse. The treatments were Tdtrabwithout urea addition (only N from soil); TAPK (2.2 g
of urea with 45% of N); T3: ASH (84 mLdkg); T4: ASL (102 mL.kg): T5: double dose ASH (168 mLkd)
and T6: double dose ASL (204 mld). Each treatment was composed by 4 plants/pavénrepetitions. It was
observed that all the treatments with stabilizegtewater had favorable effect to the soil pH (>rtt¥a5) and basis
saturation (V%) in the soil around to 90%. The periances of nitrogen absorption by the maize plardee 64,
54, 80 and 78% for T3, T4, T5 and T6, respectively

Key words: Reuse; manipueira, anaerobic digestion, hydrosatium; dolomitic limestone

INTRODUCTION linamarine decomposition (Cereda and Mattos,
1996; Moraes et al., 2000).
Cassava flour is the main cassava derivative fdnvestigations on the use of the crude wastewater
food use in Brazil and is widely processed in thavere also proposed considering its use as pesticide
country. The wastewater is generated in théMagalhdes et al., 2000), insecticide (Ponte, 2000)
proportion of 300 L to each ton of cassava root. lpeavy metals adsorption (Horsfall Jr and Abia,
is mainly composed of organic matter and2003) and biosurfactants adsorption (Nitschke et
nutrients as nitrogen, phosphorus, potassiungl., 2004). The potential use of cassava wastewater
calcium, magnesium, sulfur, zinc, manganeses a fertilizer was firstly investigated by Fiocett
copper, iron and sodium. The organic matter i§2000).
variable and it can surpass 100 gCOB.with 4 Barana and Cereda (2000) found that the better
to 6% soluble sugars as sucrose, fructose arteatment for this wastewater was in reactors of
glucose (Damasceno et al., 2003). This residugeparated phases (acidogenic and methanogenic).
may also contain high cyanide glycoside due to thRibas and Cereda (2003) investigated that in the
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acidogenic separated phase, salts of organic acithe effluents, the highest grain yield (after NPK +
were formed after neutralization and wereFYM treatment) was obtained in the treatment
commonly sodium hydroxide, calcium hydroxide,with biomethanized wastewater (treated in
sodium carbonate or bicarbonate. Alternativelymethanogenic reactor). It was observed that 40
the limestone can be a more economic alternativeays after sowing, the application of distillery
for the pH adjustment, besides producing @ffluents increased the leaf area 40000kt
fertilizer rich in calcium and magnesium. (NPK+FYM, 50000 crhim?, and control,
The anaerobic effluent may be useful as fertilizeR0000 crim?), resulted in higher dry matter
due to its high content of nitrogen and phosphorugroduction to 350-400 g.fnby the biomethanized
besides, it reduces the needs for commerciavastewater and of 100 gy the NPK+FYM in
fertilizers application (Vazquez-Montiel et al., maize.

1995). According to Jokela et.a{2005), the This work evaluated the impact of the anaerobic
anaerobic digestion turns soluble organic nitrogewastewater application from a treatment system in
present in the complex matter of the residuesgwo-phases with sodium hydroxide (NaOH) and
making it available for the plants mainly as NH limestone as stabilization agents on the maize
N. However, it is known that in some particularcultivated in a greenhouse in the initial growth
cases, for instance, crops irrigated with disidler stage and on the soil.

wastewater do not have the same performance

compared with those that had chemical fertilizer

because it has inadequate balance in nutrients MATERIALS AND METHODS

that the crop express its full potential growth

capacity (Ramana et.al2002a, 2002b). In this Maize Zea mayd..) seeds: ten seeds (hybrid DKB
case, it is necessary to complement with chemica@50) were sowed in pots filled with 5 kg of clay
fertilizers to guarantee a good yield. soil. The rough-hewing was made after the total
The advantages of the anaerobic effluent irrigatioemergence of the plants, leaving four plants per
over the crude wastewater use to the soil are fgot. These plants were monitored for 37 days after
reduce the impacts caused by the chemicahe emergence (with just 3 to 5 developed leaves).
fertilizer compounds to promote best soilSoil analysis: The soil was analyzed according to
conditioning. When discarded in the soil, thevan Raij et al(2001). It presented 4.0 mg.drof
organic matter of the crude residue competes fa, 0.8 mmaldm? of K, 67.0 mmal.dm? of cation

the oxygen with the microorganisms and with thexchange capacity (CEC) and 7% of base
plants. Besides, the anaerobic treatment reducesaturation level (V%).

this organic load and produces methane. Anaerobic wastewater: The irrigation of the plants
Ribas and Cereda (2003) observed that th@as done by the application of stabilized anaerobic
anaerobic treatment of cassava wastewater wagstewaters from the anaerobic treatment system
more stable and efficient by use of NaOH anaf two phases. In the acidogenic phase, sodium
limestone as neutralizing agents in the acidogenigydroxide and dolomitic limestone were used.
phase. These produced a stabilized effluent witithen, the effluents of the acidogenic phase passed
pH 7.0, production of salts of organic acids andor the methanogenic phase. Finally, both the
conservation of the minerals of the crudeeffluents were applied in the soil. The electrical
wastewater. conductivity of the wastewater was analyzed by
Maize Zea mayd..) is chosen as indicative plant conductivimeter and the nutrients according to the
for the effluent application effects, because sf itofficial methods (Standard Methods for the
high demand in nutrients and it shows the testeHxaminations of Water and Wastewater, 1995).
fertilizer effects. Ramana et al. (2002b) studieel t Soil preparation: Fifty gram of dolomitic
effects of different distillery effluents on maize limestone with a total neutralization potential of
plants comparing with the recommended NPKO0% was applied per kg of soil to elevate the base
(nitrogen, phosphorus and potassium) + FYMsaturation to 70% (Brazilian Agricultural Research
(farm yard manure) and control (no fertilizer orCorporation, 1983). Soon after, the pots were
effluent). The study showed that the application ofncubated for 25 days. In this period, the soil
distillery effluents resulted in increases of leathumidity was maintained approximately 80%.
area, chlorophyll content, nitrate reductaseifter the incubation period, 0.05 g of potassium
activity, total dry matter and grain yield. Among (using KCI with 60% of KO) and 0.34 g of
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phosphate (using triple super phosphate with 45%hese treatments (T3 and T4) received 0.2 g
of P,Os) were added to each kilogram of soil.kgso.L'1 of nitrogen that was sufficient for the
Treatments: The treatments were: T1 - contraflevelopment of the maize in initial phase. The
without nitrogen; T2 - urea as a nitrogen sourceplant necessity for the total growth was around 3 g
T3 - stabilized effluent application on anaerobioof N, and for 37 days, it would need 1 g N. T5 and
system with sodium hydroxide (ASH) thatT6 were the doses double to that of T3 and T4,
contained 2.38 gL of N; T4 - stabilized effluent respectively. Around of 0.4 g kg, of nitrogen
application on anaerobic system with dolomiticwas applied with the objective to show the effect
limestone (ASL) that contained 1.96 ¢ lof N.  of effluent on the maize cultivation (Table 1).

Table 1—- Doses and sources of nitrogen in each treatment.

Treat. # N source N amount N amount applied (g.k§ N fertilizer amount
T1 - - - -
T2 Urea 45 % 0.2 2.2 g of urea
T3 ASH 2.38¢g.l! 0.2 84 mL.kg
T4 ASL 1.96 g.r* 0.2 102 mL.kg
T5 ASH 2.38¢g.l! 0.4 168 mL.kg
T6 ASL 1.96 g.[* 0.4 204 mL.kg
Evaluation (Tukey test). Statistical significance was defined

The soil was evaluated when the plants were 3&s P< 0.05.

days old. The plants were cut at the bottom and

their length, stem diameter, fresh matter and dry

matter (at 65 °C) were analyzed. N, P, K, Ca, MORESULTS AND DISCUSSION

S nutrients were also determined (Malavolta et al.,

1997). The nitrogen absorption performance wa%able 2 showed that the low values of phosphorus
defined as the plants capacity in absorbing N iin ASL (as P205, 0.04 g L-1), were probably due
relation to the absorption in the NPK fertilizerto the phosphorus precipitation by the generation
(T2). The nitrogen absorption performance wasf a calcium phosphate (Morse et al., 1998).

calculated as following: However P was not a limiting factor for the maize

(N ~N ) development as the evaluated period did not

£y =100 T/ coincide with the larger absorption phase during
N, =N the grains formation and development.

The electric conductivity (EC) was 20 mS cm-1

where, for the ASH and 17 mS cm-1 for the ASL. These

NT: accumulated N amount in the plants for,g es were considered high compared with
different treatments with N (except the T2 withy titious solutions of the fertilizers and vinasse

NPK)? _ wastewater (cane alcohol distillery wastewater
NT1: accumulated N amount in the plants fof,seq as fertilizer) having an EC of approximately
control T1, without N; 1 and 10 mS cm-1, respectively (Ribas et al.,

NT2: accumulated N amount in the plants for T22005)
with NPK, whose source of N was urea. '

Statistical analysis: Each treatment was composezffects of the effluents application on the soil

of five repetitions (five pots), each one with fourln general, a favorable effect was observed in the
plants. Data from the above experiments wergoils of T6 that had cation exchange capacity
analyzed by the one-way analysis of variancéCEC) of 102 mmolc dm-3 and exchange bases
(ANOVA). The means were separated statistically@vailability (AB) of 96 mmolc dm-3 (Table 3).

using the pair wise multiple comparison procedure
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Table 2 - Effluent composition anaerobic treated.

Parameter ASH ASL

pH 8.05 7.78
Total solids (%) 4.4 3.7

Total organic carbon (g1 171 14.6
Carbon (%) 1.4 1.4

Total cyanide (mg 1) 24.5 6.4

N (gL?h 2.38 1.96
K,0 (g LY 2.02 1.42
Ca (g LY 0.19 2.22
Mg (g L) 0.42 2.17
S(gLh 0.04 0.19
P,0s(g LY 0.20 0.04
Na (g LY 9.60 1.80
Cu (mg LY 0.80 0.20
Mn (mg LY 0.40 10.40
Fe (mg L% 0.40 5.20
Zn (mg LY 9.20 9.00
C/N ratio 6/1 7/1

Table 3 - Soil exchange complex (average of 3 replicates) electric conductivity (average of 5 replicatasyl
chemical analysis in the final of the experiment.

Treat. EC pH oM Presin H+Al K Ca Mg AB CEC V
# (uS cm?) (CaCl) (g dm® (mgdm?®) (mmol, dm™)
1 182 5.3 11a 47 a 20.0b 0.8a 26a 13a 40a 60a 66a
2 979 4.8 11a 50 ab 240b 1.6a 25a 14a 40a 65a 63a
3 1243 8.1 13 b 106 d 8.0a6.4bc 27a 20ab 53ab 6la 86b
4 844 7.5 12 b 87 cd 8.3a 5.7b 38ab 34bc 78bc 86ab 90b
5 2982 9.1 12 b 93 cd 5.7a8.5bc 23a 16a 47ab 53a 90b
6 1799 8.3 12 b 71 bc 6.0a 8.8c 45b 42c 96¢ 102b 94b
CV% 20.7 5.7 11.9 11.2 21.7 21.3 216 269 226 173 5.9

Column means followed by a same letter(s) are moifsiantly different according to the Tukey teBt<0.05).

The application of the effluents, both stabilizedsalinity rise in the soil and underground waters.
with NaOH and limestone, increased the pH valud@his could be related to the sodium adsorption
of the soil, up to 7.0 for T3, T4, T5 and T6 (Tableratio increase (SAR) that would be more
3). Longo et al. (1999) also observed that the pldusceptible on irrigated soil with ASH.

value was slightly higher than 7.0 when a mix ofCa and Mg values were also larger in the soils of
treated anaerobic vinasse and crude vinasse waé followed for T4. Probably, this was due to
applied in cultivated soil with sugar cane. limestone composition that dispersed Ca and Mg
When effluent stabilized with NaOH was used asons during the stabilization in an anaerobic
fertilizer (T3 - ASH in the normal dose), the soilacidogenic phase.

phosphorus (PRESIN) assumed larger amounihe H+Al effect was reduced in the treatments T3,
compared to the other treatments in spite of this[4, T5 and T with a base saturation level (V%)
there was no significant statistical differencethwi superior to 80%. Longo et al. (1999) reported that
the treatments T4 and T5 (Table 3). the soils that received a compost vinasse presented
For the exchange bases (Table 3), positive effectse neutralized exchange aluminum, reflecting in
of the effluent application (T3, T4, T5 and T6) inthe eutrophic characteristic with a base saturation
potassium, mainly in the treatments T5 and T@level higher to 50%.

that received the double dose of the respectiv€he higher modification in cation exchange
effluents, were noticed. Freitas et al. (2004) alsoapacity values in the soils was found for
observed that the P, K, Na, Ca, Mg, Cu and Ztreatment T6, with ASL in the double dose. T4 did
levels increased in the soil with the swinenot differ significantly with T6. Cation exchange
wastewater application, but there was risk otapacity values and the organic matter of the ASL
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and ASH treatments indicated that thesainavailability of Mg for the plants in the dose of
compounds strongly contributed to the increase ih60 m3/ha after 90 days of the application
organic composition of the sails. (Fioretto, 2000).

Fioretto (2000) recommended that the fertilizer

practice must be accomplished carefully and ifEffects of the effluents application on maize
appropriate soils due to the ionic balance. Th&he maize plant’s length of the T4 (ASL in normal
predominance of the K ion among the constituendose) averaged with 19.2 cm, was lower than other
minerals of the manipueira has direct implicatiortreatments that varied from 26.0 to 28.5 cm. The
in the imbalance of the basic cations in the sobame treatment presented reduced fresh matter,
because there is an increase of saturation of thiith a mean value of 2.1 g/plant, but T4 was not
element and predisposition to the leaching of Cdifferent from T1 (control). The average dry
and Mg causing unavailability for the plants. Anmatter was 1.2 g/plant that did not differ from the
investigation about the residual effects of theother treatments plants (Fig. 1), except of T24ure
manipueira application in a soil (type Dystrophic,as nitrogen source). The difference among the
clay texture) showed that the excess of K causexstem diameters was not significant (Table 4).

2571

= r b
c
S 204 ab ab
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8 157 ab
) L
£
S 107
2 L
g 05T
0.0
T1 T2 T3 T4 T5 T6
(Control)

Figure 1 - Maize plants dry matter (DM) after 37 days. Bheving the same letter(s) are not
significantly different according to the Tukey t€8t<0.05).

Table 4 - Maize plants length, medium stem diameters hfiregtter with the experimental coefficient of véda
(CV).

Treat. Length Stem diameter Fresh matter
# (cm) (mm) (g/plant)
1 27.4b 39a 2.7 ab
2 28.5b 4.2 a 3.1b
3 27.1b 4.8 a 35b
4 19.2 a 43 a 21a
5 26.0b 4.3 a 3.0b
6 27.6b 4.3 a 3.4b
CV% 7.9 16.2 14.9

Column means followed by a same letter(s) are igoifcantly different according to the Tukey téBt<0.05).

These results agreed with those obtained by Cezapplication of digested swine waste provided with
(2001) that evaluated the effects of differentor without phosphorus source. In the second
phosphorus sources in two different maizecultivation, this increased to 4.1 g/plant, indicgt
cultivations in the initial phase by dry matterthat successive cultivations were important for the
content. The phosphorus fertilization was carriegvaluation of the real effects of fertilizers under
out in a first cultivation, and the second cultivat the plants development.

was carried out to evaluate the residual effect ofable 5 presents foliar chemical analysis after 37
phosphorus from different sources. It wasdays of growth for the maize aerial part. The
observed that in the first cultivation, the averagaitrogen values on the T2 plants (urea as nitrogen
value of dry matter was 1.8 g/plant withsource) were the highest, followed by treatments
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T5 and T6 (ASH and ASL in double dose,Therefore, with the exception of the plants treated
respectively) that did not differ by Tukey test.eTh with urea the ones that presented better nitrogen
plants without nitrogen (T1) had smallerabsorption were those irrigated with both effluents
absorption rates of this element, followed byin double dose (T5 and T6).

plants irrigated with ASL (T4) and ASH (T3).

Table 5 - The maize plants vegetal chemical analysis a@térdays of emergence. Values represent the three
replicate averages.

Treat. N P K Ca Mg S
# (g kg?)
1 17.3 a 2.4 bc 43.3 bc 6.7d 4.2 c 21a
2 37.7d 1.7 a 29.7 a 83e 49d 33b
3 30.3 bc 2.7c 37.3b 30b 3.1b 3.1b
4 28.3b 2.0ab 28.7a 10a 22a 3.2ab
5 33.7c 27¢c 450c 40c 4.7 cd 26b
6 33.3c 2.5 bc 42.3 bc 30b 4.7 cd 33b
CV% 4.7 8.9 7.1 7.7 5.4 9.8

Column means followed by a same letter(s) are igoifgcantly different according to the Tukey t¢Bt<0.05)

T3 and T5 treatments (ASH in normal and inThe effluents application promoted larger amount
double dose, respectively) presented largesf vegetal nitrogen absorption in the treatments T2
phosphorus rates values in the aerial part with meith 37.7 g kg (urea), followed by T5 with
significant difference between them that showed 83.7 g kg' (ASH double dose) and T6 33.3 g'kg
favorable effect in the plants absorption for(ASL in double dose). The Ca and Mg in soil of
phosphorus. However, significant difference washe T4, ASL presented smaller amount absorbed
not also observed among the treatments T1, T3, Ty the plants with relationship to the other
and T6. treatments evaluated.
Of the four treatments with effluent applicationThe cassava wastewater stabilized with limestone
(T3, T4, T5 and T6), the T4 plants (ASL) could substitute the sodium hydroxide because of
presented lower rates with regard to the nutrifiondts low cost with the advantage of being more
absorption to K, Ca and Mg. adequate for use as fertilizer because of
The nitrogen absorption performances relative teatisfactory vegetal absorption of P, K, Ca and Mg
the nitrogen absorbed by the maize plants were 68y it. It could be, thus, concluded that the residu
54, 80 and 78% for T3, T4, T5 and T6,used in this work could have potentiality as a
respectively. The 100% value was attributed to théertilizer.
source urea (T2) as reference index. It was
observed that the effluent with limestone applied
in the normal dose (T4) was unfavorable, resultinRESUMO
in a smaller nitrogen absorption value. The
effluents application in the double dose (T5 and\ agua residuaria do processamento de farinha de
T6) did not affect the nitrogen absorption. mandioca (manipueira) foi submetida ao
tratamento anaerobio em duas fases: acidogénica e
metanogénica. Na fase acidogénica, a agua
CONCLUSIONS residuaria foi estabilizada com NaOH (ASH) e
com calcario (ASL). Em seguida, ambos efluentes
The effluents application increased the pH valuestabilizados foram tratados por um reator
above 7.5 and the exchange bases availability (4Wetanogénico. Entdo, o efluente do reator
up to 96 mmaldmi®) on the soils in comparison to metanogénico foi usado como fertilizante no milho
the controls treatments. The application of doubleo estadio inicial de crescimento (30 dias)
doses of both the effluents in these conditions didultivado em vaso em casa de vegetacdo. Os
not affect negatively the maize development in thératamentos foram T1: controle sem uréia
initial phase of development. (somente N do solo); T2: NPK (2,2 g de uréia com
45% de N):; T3: ASH (84 mL.kgs"); T4: ASL
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(102 mL.kg0|0'l); T5: dose dupla de ASH Freitas, W.S., Oliveira, R.A,, Pinto, F.A. (200&ine

(168 mL.kgye') e T6: dose dupla de ASL
(204 mL.kgee?Y). Cada tratamento foi composto
por 4 plantas/vaso com 5 repeticoes.

Foj
observado que todos os tratamentos com & égU
residuaria estabilizada tiveram efeitos favoraveis

wastewater application effect on corn production fo
sillage. (in Portuguese)Rev. Bras. Eng. Agric.
Ambient, 8, 120-125.

grsfall Jr, M. and Abia, A.A. (2003), Sorption of

cadmium (II) and zinc (ll) ions from aqueous
solutions by cassava waste biomasklarfihot

ao pH do solo (> que 7,5) e saturacdo de basegjentacranz)Wat. Res.37, 4913-4923.
(V%) no solo ao redor de 90%. A eficiéncia dejokela, J.P.Y., Vavilin, V.A., Rintala, J.A. (2005)

absorcdo de nitrogénio pelas plantas foram 64%,Hydrolysis rates, methane production and nitrogen

54%, 80% e 78% para T3, T4, T5 e T6,
respectivamente.

solubilization of grey waste components during
anaerobic digestiomBioresour. Tech 96, 501-508.

Longo, R. M., Espindola, C.R., Boni, N.R. (1999),

ACKNOWLEDGEMENTS

The authors thank the scientific contributions OM (2000)
the D.Sc. Alisson Carraro Borges and D.Sc. ’

Vicente Rodolfo Cezar. This work has been

supported by the CAPES Foundation, Educatiomalavolta,

Ministry, Brazil.

REFERENCES

Barana, A.C. and Cereda, M.P.
wastewaterrfanipueirg treatment using a two-phase
anaerobic biodigestorCiénc. Tecnol. Aliment.20,
183-186.

Brazilian Agricultural Research Corporation (1983),
Phosphate fertilization in Brazil: general appréoia

conclusions and recommendations. (in Portuguesey

EMBRAPA, Brasilia.

Cereda, M.P. and Mattos, M.C.Y. (1996), Linamarin:NitSChke M

the toxic compound of cassava. Venom. Anim.
Toxins 2, 6-12.

Cezar, V.R.S. (2001), Anaerobic biodigestion effect
about the solubilization and different phosphoru
sources agronomic efficiency. (in Portuguese).
Master Thesis, State University “Julio de Mesquita
Filho”, Botucatu, Brazil.

Damasceno, S., Cereda, M.P., Pastore, G.M., Gdiyveir
J.G. (2003), Production of volatile compounds by

Geotrichum fragransusing cassava wastewater asp

substrateProcess Biochem39, 411-414.
Fioretto, R. A. (2000), Direct use of tieanipueirain
the fertilizer irrigation, In-Cereda, M.P. (Ed.),
Handling, use and treatment of by-products of th
cassava industrialization (in  Portuguese). Cargill
Foundation, Sdo Paulo, 4, pp. 67-79. Available in:
http://www.raizes-ong.org.br.

(2000), Cassava

Effects of natural and treated vinasse on the
chemistry characteristics of the soils cultivateithw
sugar cane. (in PortuguesBev. Ecos 24, 67-70.
agalhdes, C.P., Xavier Filho, J., Campos, F.A.P.
Biochemical basis of the toxicity of
manipueira (liquid extract of cassava roots) to
nematodes and insecBhytochem. Angl11, 57-60.
E.vitti, G.C., Oliveira, S.A. (1997),
Evaluation of the plants nutritional state, prineip
and application. (in Portugues@otafés Piracicaba,
Brazil.

Moraes, L.A.B., Eberlin, M.N., Gagnon, J.R., Urbano

L.H. (2000), A new method for the selective
quantitation of cyanogenic glycosides by membrane
introduction mass spectrometr&nalyst 125 1529-
1531.

Morse, G.K., Brett, S.W., Guy, J.A., Lester, J.N.

(1998), Review: Phosphorus removal and recovery
technologiesSci. Tot. Environ.212, 69-81.

ational Laboratory on Vegetal Referency (1988),
Fertilizer analysis: official methods. (in Portugeg
LANARVE, Brasilia.

., Ferraz, C., Pastore, G.M. (2004),
Selection of microorganisms for biosurfactant
production using agroindustrial wasteBraz. J.
Microbiol., 35, 81-85.

Ponte, R. A. (2000), Use of thenanipueira as

agricultural input: defensive and fertilizer, ine@da,
M.P. (Ed.), Handling, use and treatment of by-
products of the cassava industrializatiorfin
Portuguese). Cargill Foundation, Sdo Pad]®0-95.
Available online: http://www.raizes-ong.org.br.
amana, S., Biswas, A.K., Singh, A.B., Yadava, R.B.
(2002%), Relative efficacy of different distillery
effluents on growth, nitrogen fixation and yield of
groundnutBioresour. Tech 81, 117-121.

®Ramana, S., Biswas, AK., Singh, A.B. (2002b), E&ffe

of distillery effluents on some physiological asisec
in maize.Bioresour. Tech 84, 295-297.

Braz. Arch. Biol. Technolv.53 n.1: pp. 55-62, Jan/Feb 2010



62 Ribas, M. M. F. et al.

Ribas, M.M.F. and Cereda, M.P. (2003), Stabilizatio Van Raij, B., Andrade, J.C., Cantarella, H., Quaggi
of cassava wastewater during acidogenic phase inJ.A. (2001), Chemical analysis for tropical soils
anaerobic reactor with sodium hydroxide (NaOH) and fertility evaluation (in Portuguese). Campinas, 285
two sizes of dolomitic limestond. Root Crops29  Vazquez-Montiel, O., Horan, N.J., Mara, D.D. (1995)
(2), 4-9. Effects of nitrogen application rates using treated

Ribas, M.M.F., Viana, A., Foresti, E. (2005), wastewaters, on nitrogen uptake and crop yield base
Thermophilic anaerobic digestion of cane alcohol don pot trials with maize and soybe&vat. Res 29,
distillery wastewater by an anaerobic sequencing 1945-1949.
batch biofilm reactor (ASBBR). Paper presented’at 8
American Latin Taller and Symposium on Anaerobic
Digestion, Punta del Este, Uruguay. Received: August 28, 2007;

Standard Methods for the Examination of Water and Revised: June 03, 2008;
Wastewater, (1995), American Public Health Accepted: April 30, 2009.
Association / American Water Works Association /

Water Environment Federation, "i@d. Washington,
DC, USA.

Braz. Arch. Biol. Technolv.53 n.1: pp. 55-62, Jan/Feb 2010



