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ABSTRACT

A study was carried out in green house of Abia State University, Uturu-
Nigeria to evaluate the effects of Beverage and Pharmaceutical sewage
effluents (Jawamox, Mintaand Plant oxidation pond effluent) on the growth
characteristics of maize. The physico-chemical properties of the studied
effluents showed pH of 8.38, 8.09 and 7.52 in Jawamox, Minta and Plant
oxidation pond effluents respectively, an indication that there was no sa-
linity problem. Plant height, root length increased with increasein the con-
centration of the studied effluents. Studied effluentsimproved stem diam-
eter in relation to control but not among the treatments. The results indi-
cated that the various effluent treatments positively influenced maize plant
fresh and dry weights. It is suggested that application of the studied efflu-
entsat the concentrations of 25% - 75% can improve the growth and devel-
opment of maize plant and as such could be used by farmers as source of
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INTRODUCTION

Nigeriaisundergoing rapid transformation and in-
dustrialization thusresulting into large sca e usage of
chemicdsinvarioushuman activities. Mgority of these
industries arewater based and consi derable volume of
wastewater isdischarged into theenvironment without
treatment or inadequately channelled leading to surface
and ground water pollution. Thiscontaminated water is
used for diversehuman activitiesespecially in agricul -
ture. Sewage effluent isdefined aswater used for do-
mestic or industrial purposesand considered useless
from the point of further use and assuch disposed of {18,
Sewage effluentshave been varioudly utilised in many

countries®>*, reported the use of sewagewatersin crop
irrigation and agriculturerespectively. Sudieshavere-
vealed that the application of rubber factory effluent
impacted positively on thegrowth and yield character-
isticsof cucumbert. The choice of sewageeffluentin
thecultivation of maizeisin keeping with the modern
day conservation of limited resourceswhichincludes
water. Inmaost urban and rurd locditiesscarcity of water
iIsaseriousproblem especialy indry seasons. Different
typesof effluentshaveinfluenced thegrowth of severa
crops™?., Effluentscontain heavy metdsand nutrientg®
which affect soilsin many ways?¥. conducted astudy to
determinetheeffectsof marbleindustry effluentson seed
germination, post germination growth and productivity
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of Zeamaysand concluded that marbleindustry efflu-
ents can beused asafertilizer inlow concentration es-
pecidly for highly acidic soils. Therewasanimprove-
ment in soil fertility on application of pamoil mill efflu-
ent and no adverse effect on the environment wasre-
corded™. Thegermination and growth of seed arefun-
damental for the furtherance of the existence of seeds,
and seedlings are particul arly susceptibleto environ-
mental pressure owingto incidence of pollutantsin the
environment. Therearefew studieson effectsof efflu-
entson growth and devel opment of cropsin Nigeria
Thusthe objective of thisstudy wasto determinethe
effects of various concentrations of effluentson the
growth and devel opment of mai ze.

MATERIALSAND METHODS

Theexperiment was carried out at the Green House
of AbiaState University; Uturulocated at | atitude 7°6 [
and longitude 6°E. Maize seeds var Oba super 2 used
intheexperiment wereobtaned fromtheNationa Seed
Centre, South East field Office, Umudike-Nigeria. Ef-
fluentswere collected from JawaPharmaceutical In-
dustry, MintaBeverageindustry and sewagetreatment
Plant oxidation pond located in the Southeastern-Ni-
geria Treatment detail sare as shown below.

Top soil was collected and sieved to removelarge
objects, deadwood and fragments. 9.8kg of the dry
soil were placed in 10 litre plastic pots perforated at
their basesin order to dlow excesswater to drain out.
Thepotswerearranged in acompletely randomized
block designwith 10 treatments and replicated three
times. Thetreatment detailsareasoutlinedin TABLE
1. Four maize seedswere planted at 2.0 cmdepthin

TABLE 1 : Various concentrations of studied effluents

Concentrations (%) in triplicate CODE
Control (Tap water) T1
25% Jawamox + 75% Tap water T2
50% Jawamox + 50% Tap water T3
75% Jawamox + 25% Tap water T4
25% POPE + 75% Tap water T5
50% POPE + 50% Tap water T6
75% POPE + 25% Tap water T7
25% Minta + 75% Tap water T8
50% Minta + 50% Tap water T9
75% Minta + 25% Tap water T10

POPE = Sewage treatment Plant Oxidation Pond Effluent

each pot. Two weeks after germination and establish-
ment, the seedlingswerethinned to 2 seedlingsper pot.
The plantswereirrigated according to the treatment
concentrationsin TABLE 1 above. Theeffectsof the
effluentswereinvestigated on maize plant height, root
length, stem diameter, fresh weight and dry weights.
After harvesting, plantsin each replicate were sepa-
rated into shootsand roots. They wereplaced in sepa-
rate envel opsand oven dried at 70°C for 48 hoursto
determinedry weights.

Dataobtained wereanayzed usng andysisof vari-
ancewith SPSS gtati stical package. Meanswere sepa
rated using Duncan’s Multiple Range Test (DMRT).

RESULTSAND DISCUSSION

The physico-chemical propertiesof thesoil used
for theexperiment showed that the soil wassandy |oam.
ThepH (5.7) reveded that the soil isacidic. Soil or-
ganic carbonwaslessthan 1% implying that sustain-
ablecropyieldswill bedifficult to achieve. Organic
matter content of soil was 1.52%. Typicaly soilsrange
from 1% to 10% of organic matter!”. Theorganic mat-
ter content of the experimenta soil suggeststhat the sall
isvulnerableto soil fertility decline(TABLE 2).

PHYSICO-CHEMICAL PROPERTIESOFTHE
EFFLUENTS

The physico-chemica propertiesof thestudied ef-
fluents showed pH of 8.38, 8.09 and 7.52 in respect of
Jawamox, Mintaand Plant oxidation pond effluents.
Thisisanindication that thereisno salinity problem
(TABLEQJ).

Plant height (cm)

The maximum plant height of 22.05+ 0.04 was
obtained from 75% Plant oxidation pond effluent, fol-
lowed by 75% Mintaeffluent (21.17+ 0.01), while the
control had the minimum plant height increased
12.44+0.05 (TABLE 4). Plant height increased with
increasein the concentration of the studied effluents.
Therewas significant difference (p<0.05) among the
treatments. However, therewas no significant differ-
ence between 25% concentrations of Jawamox and
Mintaeffluents. Inthestudy carried out by? increasein
sewagewater concentration resulted in plant height in-
crease. reported that sewage concentration gaverise
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planting

Par ameter Value
Sand 73.4%
Silt 7.6%
Clay 19.3%
Texture Sandy loam
Ph 5.7
Organic carbon 0.87%
Organic matter 1.52%
Nitrogen 0.11%

TABLE 3: Chemical propertiesof theeffluents

EFFLUENTS
Par ameters . Plant oxidation
Jawamox Minta
pond effluent

N% 11.25 10.93 13.63

P (ppm) 1.85 143 12.35

pH 8.38 8.09 7.52

Organic

carbon (%) 3.65 3.43 6.12

Organic matter

(%) 7.39 7.52 4.35
totaler plants.

Root length (cm)

Theeffectsof variouslevelsof effluentsonmaize
plant growth areshownin TABLE 4. Therewassignifi-
cant difference (p<0.05) among the treatments. In-
creased effluent concentration gaverisetoincreased root
length. Thehighest root length (19.07+ 0.01) was ob-
servedin 75% Plant oxidation pond effluents(T7), while

—=> Regulor Paper

theleast wasfound inthecontrol (T1). Studiescarried
out by'® revea ed that root devel opment of maizewas
improved positively by treatment with seswagewater™.
also posited that increasing concentration of sewage
givesrisetogradua increaseintheroot length of maize.
Theresult of thisstudy agreeswith their assertion.

Semdiameter (mm)

Dataon stem diameter asaffected by different con-
centrationsof thestudied effluentsarepresentedin TABLE
4. Maximum stem diameter wasfoundin 75% Plant oxi-
dation pond effluents(T7), and theminimumin thecon-
trol (T1). Anayssof variance showed asgnificancedif-
ference (p<0.05) between the concentrations. However
no sgnificant differenceexisted between 25% Javamox
(T2), 50% Jawamox (T3), 25% Minta (T8) and 50%
Minta(T9).Alsosgnificant differenceswerenot observed
between 25% (T5) and 50% (T6) Plant oxidation pond
effluentsaswel asin 75% Jawamox (T4) and 75% Minta
effluents(T10). Thusit can be deduced from thisstudy
that thestudied effluentsimproved semdiameterinrda
tionto control but among thetreatments.

Plant fresh weight ()

The maximum maize plant fresh weight wasre-
cordedin 75% Plant oxidation pond effluents(T7), while
theminimumwasfoundinthecontral (T1). Theresults
of thevariousleve sof effluentsweresgnificantly higher
than thecontrol. However, therewasno significant dif-
ference among 75% Jawamox (T3) and 25% Plant
oxidation pond effluent (T7) treatments (TABLE5).
Theresultsindicated that thevariouseffluent trestments
positively influenced mai ze plant freshweight.

TABLE 4: Plant height, root length and stem base diameter asaffected by variouslevelsof effluents

Treatment Mean
Concentrations (%) Plant height (cm) Root length (cm) Sem diameter (cm)
Control (T1) 12.44 + 0.052 12.07+0.04% 4.50+0.112
25% Jawamox (T2) 16.44+ 0.03° 15.66+0.01" 6.20+0.01°
50% Jawamox (T3) 17.68+ 0.02° 16.85+ 0.02° 6.20£0.02"
75% Jawamox (T4) 20.53+0.06° 16.19+ 0.01° 6.80:£0.01°
25% POPE (T5) 16.88+0.02° 16.41+0.01° 6.50+0.01°
50% POPE (T6) 19.53+ 0.01° 17.42+0.01" 6.50+£0.01°
75% POPE (T7) 22.05+ 0.03¢ 19.07+0.019 7.00+0.01°
25% Minta (T8) 16.45+ 0.02" 15.91:0.01" 6.20+0.01°
50% Minta (T9) 18.48+ 0.01' 16.99+ 0.01' 6.30+ 0.01°
75% Minta (T10) 21.17+0.01 18.14+ 0.01! 6.70+ 0.01°

Values followed by the same letter are not significantly different at P<0.05; POPE = Sewage treatment Plant Oxidation Pond

Effluent
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TABLE5: Plant fresh and dry weightsasaffected by variouslevelsof effluents

Treatments/Concentrations Plant fresh weights Plant dry weights

Control (T1) 10.96+0.01a 9.04+0.04a

25% Jawamox (T2) 14.65+ 0.02b 11.52+0.01b
50% Jawamox (T3) 15.84+ 0.01c 13.00+ 0.01c
75% Jawamox (T4) 15.25+0.03d 13.53+0.01d
25% POPE (T5) 15.92+0.02¢ 12.80+0.01¢
50% POPE (T6) 16.90+ 0.01e 13.66+0.01e
75% POPE (T7) 18.23+ 0.02f 15.33+0.01f
25% Minta (T8) 14.41+0.01g 12.86+0.02g
50% Minta (T9) 16.54+ 0.07h 13.61+ 0.01h
75% Minta (T10) 14.95+ 0.03i 12.57+0.01j

Values followed by the same letter are not significantly different at P<0.05; POPE = Sewage treatment Plant Oxidation Pond

Effluent
Plant dry weight (g)

Maize plant dry weight was maximumin 50% Pant
oxidation pond effluent concentration followed by 50%
Mintaeffluent concentration and theminimum plant dry
weight of 9.04+ 0-01 was recorded in the control treat-
ments(TABLE5). Therewassignificant differencein
maize plant dry weight among thetreatments (p<0.05).
It can be concluded that the introduction of various
concentrations of theeffluentspogitively affected maize
plant dry weight'*¥, reported that undiluted Mintaefflu-
ent haslow agro potentiality and suggested itsimprove-
ment through dilutions. Based on thisstudy, it issug-
gested that application of the studied effluents at the
concentrations of 25% - 75% canimprovethegrowth
and devel opment of maize plant and as such could be
used by farmersassource of fertilizer.
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