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Abstract

Floriculture is one of the booming sectors in Eiido With its expansion, there is a growing conaesrio

its adverse effect on the environment. The objestiof this study were therefore, to provide corcret
information on the influence of floriculture efflois on soil quality and crop productivity. Two pemnent
greenhouse experiments were conducted at DebreAgeitultural Research Center on soils samples
collected from farmer’s field using wheat as a t@ep. The soil samples were divided into two equaats

as sterilized and non-sterilized. Seven ratesoofciliture effluents (0, 15.0, 30.0, 45.0, 60.0,07&and 90.0
ml pot') were used as treatment in CRD with four replazsi The effluent was characterized by high pH,
EC, N, P, S and basic cations (K, Ca, Mg and N&y,ih micronutrients (Cu, Fe, Mn and Zn) and vexw |

in heavy metals (Mo, Ni, Cd and Cr). Accordinglg application did not significantly influence ttexture
and water holding capacity (WHC) of the soil, thoudecreasing values of FC, PWP and WHC were
obtained both from sterilized and non-sterilizedissocChemical properties were highly influenced by
effluent additions. The pH, EC, exchangeable basésmicronutrients of the soil were significanthysed
after first and second harvest. Organic carbon Boidl Nitrogen increased with increasing volume of
effluent, but decreased at high levels. Shoot deyght of the wheat was also significantly affectad
increasing volume of effluent. In non-sterilizedisoaddition of low volume effluent increased shdoy
weight which later followed the same trends asilsted soils. The decreasing trend in shoot dryghei
was in line with that of soil organic matter, whaseontinuous increments in pH, CEC and ESP rekinte
changing the neutral soil to saline. Hence, fldtime effluent was found to affect the performarufe
wheat and soil quality parameters, where the effexd pronounced for sterilized soil. Future redearc
should focus on long-term effects of floricultuféients on physical, chemical and biological pndjes of
soil and crop productivity.

Keywords: Effluents, floriculture, non-sterilized, sterilizesbil quality

Introduction

Industrialization is imperative to a nation's seeiconomic development as well as its politicalst&tin
this globalized world, as the global economy is gdfree market. Industry varies according to pssce
technology, size and nature of product, charatiesigsnd complexly of waste discharges (Amuda, 2006
Recently, one of the issues that attracted thentidte of researchers is wastewater chemicals that c
penetrate into the soil, plant and finally entdoithe food chain (Ashworth and Alloway, 2003).

In Ethiopia, floriculture as an industry countsyoal decade but expands from two (2000) to 85 (2011)
number (Hortiflora Magazine, 2011). Even thougHeatdnt types of flowers are grown and exported to
Europe and US market, the climate provide neadgli¢onditions for roses. Hence, the level of potidn
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has made Ethiopia the second-largest producerselrim Africa next to Kenya and sixth in the waafter
Holland, Colombia, Ecuador, Kenya and Israel (G20f9). The sector’s contribution to employment and
export revenue has been progressively increased theelast few years. According to the report from
Ethiopian Flower Producer Association (EFPA, 2083)000-50,000 workers are employed of which 60
percent are women. It contributes major share efniditional economy by setting its export earnindg@o
million usD
(www.ethiopianflowerexport.com/profile.html),(wwwvirecanagricultureblog.com/2007/09/ethiopia-now-
africas-secondbiggest) in 2007, increase of fivd-foom 2005. In 2008, Ethiopia has earned 186iomill
USD from horticulture exports out of which 80 perteas generated by flower (Getu, 2009). Accordong
the report of Ethiopian Horticulture Producer ang@&ters Association (EHPEA) in 2010 the revenue of
the sector has grown by 25 percent from 2008, viollg the global economic and financial crisis
(Hortiflora Magazine, 2011). However, there areuanber of challenges that must be resolved to coatin
the development of the sector with present rapigedp Among the challenges include environmental
impacts of the sector which can create pressurthersustainability and market acceptability of feaw
industries.

The industry is blamed for using too much chemigditch damage the environment through its discharge
(http://news.bbc.co.uk/2/hi/africa/5016834.stm;a$j2007). The production uses more than 300 cladsic
as pesticides and growth regulators, which killsfulsorganisms in the soil and disturbs the biodiitg
(Sisay, 2007; _http://ucanr.org/freepubs/docs/82#1.@and _http://www.nrcs.usda.gov). Getu (2009)
confirmed that intensive chemical fertilizers arabficides that are frequently applied to producgaity
rose resulted in the negative impact on the enwient.

Even though detailed research on floriculture effituis scant, several studies prove the impactiuéro
industrial effluents and municipal wastes on sailgy. For instance, Mohamma al., 2010 showed that
the concentration of N, P and K in the soil changedhe treated municipal waste water was appked a
irrigation in Iran. They also found out that a sfgrant accumulation of soluble salts and heavyatset
pollutes the water quality being used for irrigatiddunicipal sewage by Voegbolo and Abdulkabir (00
from Ghana and Libya, Abattoir by Osibaizo and A¢&907), Pharmaceutical effluent by Osaigbetal.
(2006) both from Nigeria similarly reported its iagt on the environment. Similar efforts were done o
tannery, pulp and paper mill effluents which supgbe findings of others by Babyshakilla (2009) and
Kannan and Oblisami (1990). Authors like Mohamne¢dl., 2010; Babyshakilla 2009 and Osaigbato
al., 2006 confirms that these effluents can be useéffective plant growth at a lower volume wherdtas
declines with prolonged application due to the awdation of soluble salts creating osmotic stress.
Pimentelet al. (1995) and UNEPA report (1997) from an experieimc€olombian flower farm where the
savanna of Bogota changed into sterile land. Pgadruse of these effluents for irrigation couldréase
ESP and OM content of irrigated soil and changethése two parameters could affect the soil strectu
and its stability (Ladet al. 2005). Therefore, the objectives of this studyenerdetermine the influence of
floriculture effluents on soil quality and dry wéigproduction of wheat and to see the most likedpds in
soil quality parameters

Material and M ethods

Debre Zeit is located at 45 km South East of Addlisaba and lies in a geographic coordinates of
8°%45'52"N to 8°48'45”"N and 3858'53"E to 3901'00"E with an average altitude of 1950 masl.idt
characterized by humid tropical climate and heakgcipitation from June to August having an annual
mean rainfall of 800.0 mm. The mean annual maxinameh minimum temperature are Z%5and 10.8C,
respectively (NMA, 2007). Vertisols are the dominsoil types (WRB, 2006). Geologically, these saite
from alkaline basalt and trachyte belonging to Bighoftu Formation of the Cenozoic volcanic erupsio
(Teferaet al, 1996).

Fifty four geo-referenced sub-samples were coltedtem the nearby farmer’s field, where there was
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unlikely influence of the effluent from floricultarfarms and a composite sample was made. Pareof th
composite sample was grounded and passed through f2eve and used for determination of physico-
chemical properties prior to sowing. The remainsagnple was split into two parts of pot experimeime;
first part being air dried while the second wasjecied to sterilization at a temperature of ®@or 4
hours to kill the soil organisms. Then, 56 polyétwe pots having a height of 30 and a diameter9at@

cm were filled with 3 kg of the sample.

About 100 L of the effluent was sampled from thpt®etank of flower farm after mixing thoroughly toake sure that
the sample is representative. Then, a liter wasquhthrough Whatman No.42 for characterizing tfleesit before
application, while the rest was used as treatm(@nts5.0, 30.0, 45.0, 60.0, 75.0 and 90.0 mllpbased on the volume
of discharge. They were laid out in CRD with foaplications and\ssassavheat variety was used as a test crop. The
above ground biomass was harvested from each petl dt 65C for 72 hours to a constant weight and shoot dry
weights were recorded for each pot and every hamesordingly, the soil from each pot were sampded subjected
for its physico-chemical analysis after first aret@nd harvesting. Texture was determined by hydiemmaethod
(Bouyoucos, 1962). The moisture content at fieldacity (FC) and permanent wilting point (PWP) of 8oil samples
were measured by a pressure membrane (suction dsgthia subjecting the saturated soil sample t8 @rl 15 bars,
respectively. The soil pH was potentio-metricallgasured in the supernatant suspension of a 1:R.t seater ratio
using the glass electrode in VWR Scientific Mode0Q pH meter (Rayment and Higginson, 1992) whitedlectrical
conductivity was measured in 1:5 using a Model 48Hhductivity meter. Organic carbon was determinsthg
Walkley-Black oxidation method (Allison, 1965). Bbtnitrogen was determined by the micro-Kjeldahyedition,
distillation and titration method, and availablevBs determined using the standard Olsen extrantiethod (Olseret
al., 1954). Total exchangeable bases were deternafted leaching the soils with ammonium acetate (Réé,
2002). Amounts of K Na', C#* and Md" in the leachate were analyzed by AAS. Cation emghacapacity was
determined at soil pH level of 7 after displacem@ntising 1N ammonium acetate method in which &,whereafter,
estimated titrimetrically by distillation of ammamn that was displaced by sodium (Chapman, 19653rdvutrient
and heavy metals (Fe, Cu, Mn, Mo, B, Cl and Pb,Q\j,and Cd) were extracted by Diethylenetriamieatpacetic
acid (DTPA) and concentrations were determined B AThe pH, EC and Na of the effluents were disenteasured
with the respective pH, EC and flame photometapeetively while nitrogen by Kjeldhal method, Sulhy Turbidity,
Boron by Mohr's titration methods, all micronutrienand bases were extracted with EDTA and each egieiis
directly read by AAS (FAO, 2008).

Results and Discussion
Effluent Characteristics

The analytical results revealed that the pH andwege higher by 17.2 and 107.2 % as compared to the
water sample. According to FAO (2008) classificatimf nutrient levels, the N, P and S content of the
effluent fall in the range of mid to high classksad 81.1, 47.3, 21.8, and 8.92 mg kespectively, which
was also considered to be high. On the contragy,ctincentrations of micronutrients and heavy metals
were found to be very low; 0.47, 0.27, 0.12 and@0r L for Fe, Mn, Zn and Cu, respectively (Table 1).
Patterson (1999) indicated that any effluents hqpH and EC higher than 7.0 and 1d$ (h000uS cm

1), respectively could affect the physico-chemicaiperties of the soil. The chemical compositionsghef
effluents showed that intensive use of chemicakt{(52009), which might cause nutrient imbalances a
thereby affecting physico-chemical properties of goil. Similar findings have been reported by and
Babyshakilla (2009) using effluents from differéntiustries. The sodium adsorption ratio (SAR) & th
effluent indicated moderately safe category of sibgi(FAO, 1985; 2008). However, the concentratidn
Na is high enough to cause sodicity, if the apfilicacontinues for some time (Mohammedal, 2010;
Ladoet al, 2005).

Soil Characteristics

Soil texture was not influenced by the applicatidrincreasing volumes of effluent (Table 2), whioight
be due to the fact that it can only be affectedugh long term application (Babyshakilla, 2009; ka&io
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and Adie, 2007). Increasing volume of effluentsagatly resulted in decreasing the FC, PWP and WHC o
both sterilized and non-sterilized soils in thatfiapplication, relatively noticeable decline of Widtarted
after the application of 45.0 mL (disposal) and03@.L for non-sterilized and sterilized soils, respeely.
The declining points were lowered to 30.0 and XBl0during the second harvest. The WHC of the non-
sterilized soil was higher than that of sterilizadl for every treatment and the differences inseglawith
time (Table 2). This shows the presence of natbileasganisms, which could be involved in absorbihg
shocks but with declining capacity with time. Théiseing is in agreement with the previous studiesde

by Babyshakilla (2009) who reported that the rdi®@mganisms in buffering the pressure exerted fthe
intake of effluents were reduced over years. Aasgdereports by Ladet al (2005) also showed that long
term application of effluent produced a deleterieffect on soil structure, infiltration and seatrfation.
This is supported by the reports of Pimeetehl (1995) and UNEPA report (1997) from Colombianfiy
farm where the savanna of Bogota changed intdestarid.

The soil chemical properties were found to be dicgnitly (P< 0.05) influenced by the effluent. The pH
increased with increasing volume of effluent fron@7/to 7.32 for non-sterilized whereas a relatively
higher value of 7.54 was found for sterilized sailapplication of the highest volume of effluent the
first harvest. During the second harvest, thereevii@rther increments of pH by 0.28 and 0.32 uratsibn-
sterilized and sterilized soils, respectively at thighest application rate of effluents. Similatlye EC
increased from 152.63 to 167.54 and from 182.4090.43 for the respective soils (Table 3). Thignis
agreement with the findings of Mohammetial (2010); Sisay (2007); Osibaizo and Adie (2007)owh
independently reported similar changes in the chalhproperties of the soil after being suppliedhwit
effluents.

The OC and TN contents decreased at higher volunedfloents and with successive harvests (Table 4).
The extent of OC and TN losses were found to ketivelly higher for non-sterilized than sterilizeoils
owing to the decline in biological activities in materilized soil due to the side effect of efflteenThe
reduction in OC is an indicative for the deteriamatof soil quality. The concentration of all excdgeable
bases increased with increasing volumes of apgfftdents, but with varying extent and proportidine
increases in their concentrations at the end of#oend harvest were because of high concentratiahg
cations in the effluent (Table 5 and 6). Howevéghhnutrient content in the effluent did not infhee
growth of wheat (Table 7 and 8). Previous findibgsOsaigboveet al (2006) proved that pharmaceutical
and cassava mill effluent enhanced soil chemiagpgrties but not reflected in maize yields.

Shoot Dry Weight

Generally, the shoot dry weight of wheat showe@dlining trend with increasing volume of the effitse
though significant increments were recorded unpiblécation of 45.0 and 15.0 mL effluents during tinst
and second harvests, respectively in non sterils&z@ls as compared to control (Table 7 and 8). Thight
be due to the presence of soil organisms in notiliztzl soil that have a positive effect at lowetume of
effluents. The results is in a agreement with thdifigs of Mohammeét al (2010) and Babyshakilla
(2009) who reported that the effluent can be useeffective plant growth at a lower volume. Acéogtly,
the effluent disposed from this industry could picel an increasing shoot dry weight over the cordtol
lower volumes, till the 45.0 mL and 15.0 mL durhg first and second harvest, respectively. Thadsy
dry weight (6.85 g pd) obtained from application of 30.0 mL effluennion-sterilized soil was reduced to
4.37 g pot for the same treatments during the second hadkestto the accumulation of soluble salts and
thereby increased osmotic stress (Table 7 and 8).

Modeling the Trends

The relationship among the volume of effluent oyeairs with shoot dry weight of wheat and selectsd s
quality parameters have been made using SAS atebwise multiple regression models were developed
accordingly. Fifty six observations were used toalep a multiple regression models out of whichyfor
five were used for calibration and the rest foidating the models.
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Shoot dry weight

The shoot dry weight production potential of wheas highly influenced by the application of efflaeft
application of lower volume, the test crop bendfitsn effluent application but the dry weight desses at
high volumes. These trends are summarized by thewiog multiple regression models indicating the
decrease in shoot dry weight of wheat with incregsiolume of effluents and years.

SDW (NS) = -0.028X-1.71Y+7.67 Equation 1
SDW (S) = -0.046X-1.92Y+10.40 Equntion 2

Where  SDW= shoot dry weight
NS= non-sterilized soil
S= sterilized soil

The models show that it will be exhausted at yaar With the applications of 75.0 ml pbeffluent in non-
sterilized soil while similar trends, but with shattecline is expected at year four for sterilizegs This
indicates that sterilization kills organisms thaiuld play a vital role in the bio-chemical reactiwith the
effluents, whereas reduction will be somewhat ¢oféseh other with the presence of organisms.

Soil characteristics

Since the texture of the soil was not changed #agmitly and the changes in micro-nutrients
concentrations were also low to medium, the soil g1, CEC and ESP were used for developing
regression models. These parameters would alsotbgbpedict other properties, such as nutrientustat
base saturation and acid saturation.

pH (NS) = 0.0034X+0.24Y+6.78 Equation 3
pH (S) = 0.003X+0.27Y+6.96 Equation 4

Generally, the prediction shows that for the firgee years, the soil reaction of the non-steuligeil was
less than that of the sterilized ones but thenr dfte values approach that of the sterilized sdilse
prediction further indicates that the non-steriliz®ils will have approximately the same reactisthat of
sterile soils at year seven and on wards with fi@ieation of 90.0 ml. This might have been duehe
loss of organic matter and organisms in the norlged soils that can have role in producing the
associated carbonic acids to reduce the soil pH aedting suitable environment for optimum crop
production. This was also inline with the reporttilé USEPA (1997) from the experience of Colombian
flower farm.

The OM content of these soils, however, will degloontinuously and finally be exhausted at yea find
four for non-sterilized and sterilized soils, restpesly. This was also reflected in reducing thg dratter
production of wheatHquation 1 and R The non-sterilized soils contains organism timatld contribute to
OM content, but their effect will not be sustairesithey are continuously challenged by effluent tued
soil reaction rises hindering their roles.

SOM (NS) = -0.0015X-0.46Y+2.55 Equation 3
SOM (S) = -0.002X-0.42Y+2.24 Equation 6
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The CEC of the soil was found to be increasing ssthe year and volume of effluents.

CEC (NS) = 0.015X+1.35Y+17.41
CEC (S) = 0.075X+2.70Y+16.62

www.iiste.org
pLy
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Equation 7
Equation 8

Floriculture industry is blamed for its negative patt on environment, especially changing the soil
environment whereby the discharge without beingté® was largely responsible for it. The contribuitof
exchangeable sodium was taken as an additionaingseato verify this. Hence, the prediction shotst t
it will not reach 15.0 but the accumulation of dm&isalts continues to be increasing and changes th

neutral soils to saline soils within five years.

ESP (NS) = 0.08X+0.29Y+1.95
ESP (ZS) = 0.07X+0.54Y+2.53

Table 1 Chemical composition of floriculture effhue at Debre Zeit

Equation 9
Equation 10

Sample pH EC N S P

Source (uscm)) (mg LY

Basic cations

Micro-nutrients

(mg LY

Fe Zn Cu Mn

Debre Zeit 8.06 1036 33 12.28 145

Sy* 8.15 712 32 1220 142
S'* 8.14 716 31  11.90 13.9
Water (HO)  6.88 500 5 0.84 1.6

19.3 3.27

204 3.33 153 477

21..34 0.47 0.12 0.08 0.27
454 0.09370 0.99 1.50

0.12410 0.02 1.05
0.05 0.m402 0.47

* S, and S are effluents passing through for the first andosel time with the red ash.

1ds m'=1000uS cm*

The concentration of Mo, Ni, Cd and Cr were foumtbé lower than 0.002mg'L
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Table 2 Soil physical properties as affected bydasing volume of effluent on Vertisols at Debré Ze
Non-sterilized soil Sterilized Soil
Treatment (ml Texture (%) WHC (%w/w) Texture (%) WHC (% wiw)
Pot’) Sand Silt Clay FC PWP WHC Sand Silt Clay FC PWP  WHC
Before T' 10 40 50 2493 13.62 11.30 11 40 49 24,71 613.41.04
After the first harvest
0.0 10 39 51 2490 1355 11.35 11 40 49 24.70 6513.11.04
15.0 10 40 50 24.87 1354 11.33 11 40 49 24.68.6413 11.04
30.0 10 40 50 2485 1353 11.3 12 41 48 2455 13.62 10.93
45.0 10 40 50 24.79 13.50 11.29 12 41 48 2450 13.53 10.97
60.0 11 40 49 2460 13.50 11.10 12 41 47 24.20.5113 10.70
75.0 11 40 49 2450 13.48 11.02 12 41 47 24.10.4913 10.60
90.0 11 41 48 2441 13.46 10.95 13 41 46 24.00.4613 10.54
Before 2° 10 40 50 24.64 1356 11.07 11 40 49 24.64 13.69.99
After the second harvest
0.0 10 39 51 24.64 1354 11.10 12 38 50 24.63 6313.11.00
15.0 11 39 50 2461 1353 110 12 38 50 24.60 13.62 10.98
30.0 12 34 54 2456 13.52 11.05 12 38 50 2450 1359 10.91
45.0 12 36 52 2453 13.49 11.04 12 38 50 24.20.5213 10.69
60.0 13 38 49 2441 13.46 10.95 14 34 52 24.10.4913 10.60
75.0 14 38 48 24.35 13.46 10.89 14 36 50 24.00.4813 10.52
90.0 14 38 48 24.30 13.44 10.85 16 32 52 23.90.4413 10.46

Table 3 Soil PH and EC as affected by increasirigme of effluents

Effluents Non-sterilized soils Sterilized Soil
(ml pot?) PH EC PH EC

1* 2 1 2 1 2 1 2
0 7.07 7.6 72.16  79.999g 7.20 7.24 88.88 91.7F
15.0 7.11° 7.20 94.98 99.7f 7.29 737 11488  119.45%
30.0 7.17° 7.28° 111.93  117.83 7.344 7.48  131.8f 137.7f
45.0 7.15 7.33 129.3¢  135.43 7.384 755 15162  157.73
60.0 719 7.3¢ 138.78  147.77 7.4205 7.64 16457 173.56
75.0 7.28 7.48¢ 146.20  156.28 7.49 779 17582  185.87
90.0 7.37 7.60 152.68  167.54 7.54 7.86 18246  197.3f
LSD (5%) 0.01 0.10 6.40 3.14 0.04 0.05 6.58 3.37
CV (%) 0.46 0.72 0.44 1.17 0.37 0.40 0.49 1.16
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Table 4 Soil OC and TN as affected by increasirigme of effluents
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Effluents Non-sterilized soils Sterilized Soil
(ml pot?) ocC TN ocC TN
1* 2 1 2 1 2 1 2

0 0.8¢ 0.670 0.0568  0.037¢ 0.9¢ 0.66  0.0516" 0.032

15.0 1.0F 0.73¢ 0.06¢ 0.038 1.1P 0.7¢  0.0526¢" 0.032

30.0 1.1% 0.807 0.065" 0.046 1.17 0.767 0.0536 0.034

45.0 1.28 0.817 0.076 0.04F 113 0.683  0.0526" 0.032

60.0 1.258 0.753 0.0725 0.046 1.10 0.599 0.0450  0.03G*

75.0 1.16 0.69f 0.068"  0.036° 0.92 0.486 0.0426 0.028

90.0 1.06 0.616 0.065" 0.033 0.87 0.461 0.0400 0.027

LSD (5%) 0.080 0.012 0.004 0.005 0.035 0.014 0.001  0.0044

CV (%) 5.35 9.40 10.7 11.38 9.33 12.77 7.43 11.42

* 1 and 2 shows the®and 29 harvest
Tabds & Exchangsabls beses 2 affacisd by increendng wolems of afftesots
F o=y Wor-sierdbimmd sodbs Bamribmed sodh
{md pot™) 4 ] Mg ¥z b4 ] Mg Ha
1 I 1 I 1 1 1 1 1 1 I 1 1 1 I
Q 135 Lirt a7 19.9%" 4 &30 Ise sy OTI° 140" 133 T 63 T1 54" 4300 RE [k el
154 141" L 0548 I7 e 451" 583 QT L 145 Las* R 3198 503 el 13 I
00 145 LT I 1% ped ) b 457" 03 o7 1 153 LTe* 3o 3147 1 s34 ik 133"
450 Il - I 3g- I0.83° T T Y - N I 1580 s il68 3308 LT LT L= rogt
800 |y 197 pil al e N e &30 Q&I s 153" 108 o 3373 s - L3E* 343
T30 155 134 4 57 3200 3IF §36  0Ese 18 L7 145 34 43" 55T HEd gogt 150 308
200 15T el = 1473 3108 48 637 091" 1IF L7 181 3348 35930 &0 714 1 4. 34°
LD {3%%) QG5 034 ozl 113 [ [+ KE oo 12 oo a3l a3l 197 [als 2] ol4 003 K.}
OV {34) 100 637 45 122 144 P 109 105 388 102 444 413 434 150 10.73
Tehbds § hbcromsinisoty o affacisd by increeing wlems of sfflesat
F o=y Worn-sierdbzmd sodls ik wodhs
{rmd o™y Cz Fa M In Cu Fa 1o In
1 1 1 I 1 I 1 I 1 1 1 I 1 I 1 I

Q [ET 0347 4.3 4 517 107 1XE 03= [ 054" OET 4T3 X0 X 35 0.TE" 105
130 Qs 055 455 474 it 13x [ 0. [y 0Es" ey 33y isr 540 134%™ L1
00 033" s 4 54 457 343 9 T 137 o (L= 305" 4 39 5 139" el L=
430 =t sE 51 51T 354 413" L1 188" o 098" 13- 33r 410" 365" 147" 13iF
&00 o.ss" o7 514 ] by 387 418 L&r 11 osr 1o RS LRy 441" -1 i 1Eg* 144"
T30 o.ss" Qs Rl =y 530 43" 434" 1o T8 o.sgr 108 335 563" 4447 G5 e 1
200 o.5e (A1 il 33 435" 443 113 87T 061" L 45 3EF 445 TE" 152" 17
L3D (3% Qo aal oas ez a1l 005 o7 053 ool ooz a7 003 2173 a1as 055 aig
OV {3) 100 114 134 17 177 111 414 271 105 441 543 154 150 203 150 115
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Table 7 Mean comparison of shoot dry weight atreteit for £' harvest

Effluents Dry Weight (g pot) Gain Or Loss (g pdY)
(ml pot*) Non-sterilized Sterilized Non-sterilized Soil Sterilized Soil

Soil Soil Gain Loss Gain Loss
0.0 6.48 8.56
15.0 6.83 8.34 0.38 -0.22
30.0 6.85 7.73 0.40 -0.83
45.0 6.78 6.58 0.33 -1.98
60.0 4.37 5.73 -0.33 -2.83
75.0 4.20' 5.34 -1.83 -3.22
90.0 4.09 4.36 -2.32 -4.20
LSD 0.118 0.24
CV (%) 1.35 1.64

*Means within a column followed by different lettars significantly different at R 0.05.

Table 8 Mean comparison of shoot dry weight at@eteit for 2% harvest

Effluents Dry Weight (g pot) Gain Or Loss (g pd)

(ml pot*) Non-sterilized  Sterilized Soil Non-sterilized Soil Sterilized Soil
Soil Gain Loss Gain Loss

0.00 4.89 6.75

15.0 4.99 512 0.10 -1.63

30.0 4.37¢ 4.68 -0.52 -2.07

45.0 3.84 4.34 -1.05 -2.41

60.0 3.51° 3.7¢ -1.38 -2.97

75.0 3.26" 3.67¢ -1.63 -3.08

90.0 3.0Z 3.34 -1.87 -3.41

LSD 0.53 0.027

CV (%) 5.75 3.63

*Means within a column followed by different lettars significantly different at R 0.05.
Summary and Conclusions

The results obtained from this study showed thastnud the soil chemical properties were signifitant
influenced by floriculture effluent application. @tsoil pH was markedly increased for the first aedond
harvests both in non sterilized and sterilized ssolfhe OC and TN contents increased with increasing
application of effluents, but declined at highese®. The soil pH, EC, exchangeable bases and miciemts
concentrations also increased with increasing velofreffluent applications. Consequently, the redgoil of
Debre Zeit was changed to saline soil. Generdlhygais found out that the presence of organismiembn-
sterilized soil buffer the impact of the incominfflieent and sustained the conditions of non-steedi soils
better than that of sterilized soils. Furthermdhe findings study also proved that the effluentclihrged
from the floriculture industry at Debre Zeit havetgntial to degrade soil quality parameters andicedhe
performance of wheat. Therefore, waste water manage and treatment is recommended to reduce the
impact of effluents on soil quality.
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