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Telfairia occidentalis were planted in 12 beds (6 beds per treatment) measuring 1m

wide, 3m long and 0.2m high. The plants were grown for 8 weeks before they were

Keywords harvested. The experimental plots were irrigated with secondary treated effluent from

Constructed wetland an experimental constructed wetland treating slaughterhouse wastewater. The control

Irrigation treatment involved the irrigation with tap water. The results show that the effluent

Slaughterhouse eftfluent . . K . .

Telfairia occidentalis used in the study was rich in nutrients and organic content. The result also revealed

I‘:}]?‘:Fewf‘er that the mean biomass yield of 146.14¢g, mean leaf length of 10.10cm, mean height of
utrient.

97.50cm, mean leaf width of 5.86cm and mean number of branches of 16.24 were
significantly higher for the secondary treated slaughterhouse eftfluent irrigated plots
compared to the values obtained for the control plots, indicating that effluent irrigation
has a great potential to serve as not only a water source for vegetable cultivation, but
also as a nutrient source for increased productivity.

Contribution/Originality: This study is one of very few studies which have investigated the influence of

secondary treated constructed wetland effluent irrigation on the yield and productivity of Telfairia occidentalis.

1. INTRODUCTION

A key component of water resource management is wastewater reuse. Reuse of wastewater from different
sources can have a significant impact on water security [17. Especially for a developing country like Nigeria, where
water scarcity often leads to the utilization of water from questionable sources for both domestic and agricultural
purposes. Carr, et al. [27] stated that 18% of the agricultural land is irrigated, of which 10% has been irrigated with
reclaimed water. Water from non-conventional sources, such as treated wastewater that has undergone the
necessary processes for the removal of pollutants, nutrients and pathogens, can play a vital role in augmenting
agricultural water demands which is vital for achieving food security [37. Reclaimed water can also be a solution
for low rainfall periods [47]. Studies have also shown that irrigation with treated wastewater can be a good source of
nutrients for soils of very low fertility [5, 6]. Apart from serving as a cheap source of water and nutrients for
plants, irrigation with treated wastewater can also reduce the problem of wastewater disposal. Utilization of
wastewater for crop production can also reduce water pollution. A significant volume of water is used by the meat
processing industry, leading to considerable large volumes of wastewater. Slaughterhouse wastewater is
characterized by high organic load derived from different sources such as suspended particles of semi-digested and

undigested feeds, blood etc. Irrigation of crops with raw wastewater has been associated with several serious risks

65
© 2021 Conscientia Beam. All Rights Reserved.


https://orcid.org/0000-0001-7288-0340
https://www.doi.org/10.18488/journal.68.2021.82.65.70

Current Research in Agricultural Sciences, 2021, 8(2): 65-70

including crop yields reduction, deterioration and contamination with pathogens [7]. However, these risks can be
mitigated by using treated wastewater for crop irrigation, thereby reducing the pressure on fresh water resources.
Constructed wetlands have been recommended for wastewater treatment, especially in developing countries where
expensive and sensitive systems are not sustainable [87. In general, constructed wetlands have been reported to
achieve significant organic, nutrient and pathogen reduction [9-127 but effluents from constructed wetlands are
still rich in plant nutrients. Therefore, studies evaluating the influence of wetland effluent irrigation on the
performance of crops and soil properties are need of the hour in the context of wastewater reuse. The objective of
the paper is to evaluate the influence of constructed wetland effluent irrigation on the productivity of Telfairia

occidentalis.

2. MATERIALS AND METHODS

The field study was carried out on the grounds of the Agulu slaughterhouse. Agulu, which falls within the
Awka Capital Territory, is one of the most populous towns in Anambra State, Nigeria. It lies within latitudes 6.04
°N and 6.09 °N and longitudes 7.00 °E and 7.08 °E. Average annual rainfall in the area is 1923mm, with a
maximum rainfall of 85.7°C in February and a minimum of 20.4°C in January. The study was carried out during the
dry season (November to January) to minimize nutrient leaching due to rainwater. Effluent was collected from an
experimental constructed wetland for secondary treatment of slaughterhouse effluent. A complete randomized
design was employed for the study, with six replications. The Telfairia occidentalis were planted in 12 beds (6 beds
per treatment) measuring 1m wide, 8m long and 0.2m high, with a total of 15 plants per bed, as shown in Figure 1.
The soil in the experimental area was classified as sandy clay. The beds received about 2mm of secondary treated
effluent and tap water per day. The plants were harvested in January, after 8 weeks of planting and oven dried. The
above ground dry biomass yield was the evaluated. Stem thickness, leaf length, leaf’ width, height and number of
branches were also measured. The differences in the means of the two treatments were analyzed using one-way
ANOVA with significant level set at p< 0.05. The physicochemical properties of the effluent and tap water were
measured, while the influent and effluent organic (BOD) and nutrient (NOs-N) load of the constructed wetland were
measured. For influent and effluent sampling, grab samples were collected using 500 ml plastic containers washed
in non-ionic detergent and rinsed with tap water prior to usage. The samples were immediately transported to the
laboratory in an ice block filled cooler and stored in the refrigerator at about 4°C prior to analysis. Biochemical
oxygen demand (BOD), total suspended Solids (TSS), total dissolved solids (TDS) and ammonium nitrogen (NH,-
N) were analyzed according to standard methods [187. Nitrate nitrogen (NOs-N) and orthophosphate (PO,*-) were
analyzed using the US EPA approved general purpose field test kits by Hach Company [14].
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3. RESULT AND DISCUSSION
3.1. Wastewater Quality

Figure 2 shows the measured influent and effluent organic and nutrient load of the constructed wetland. BOD

and NOgs-N contents were much higher in the influent, compared to the eftfluent, indicating a functional system.
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Figure-2. BOD and NO;-N concentrations measured at the inlet and outlet of the wetland.

Results of the physicochemical properties of the constructed wetland effluent and tap water used in the

experiment are shown in Table 1. The results showed that all the determined physicochemical parameters were

higher in the secondary-treated slaughterhouse effluent compared to the tap water. The effluent used in the study

was rich in nutrients, particularly for nitrogen constituents, but was poor in phosphate. Also the organic content

was also high.

Table-1. Effluent and tap water physicochemical properties.

S/No. | Parameter Effluent Tap Water
1 pH 7.53 7.91

2 Conductivity(uS/cm) 1896 453

g BOD(mg/1) 738.9 1.4

4 TDS(mg/1) 832.6 39.0

5 TSS(mg/1) 58.5 30.1

6 NH.-N(mg/1) 35.5 46.0

7 NO;s-N(mg/1) 20.2 38.1

8 PO.%(mg/1) 5.8 1.5

© 2021 Conscientia Beam. All Rights Reserved.

67



Current Research in Agricultural Sciences, 2021, 8(2): 65-70

The values of the key physicochemical properties were within the set limits for long term use of reclaimed
waters for irrigation as recommended by United States Environmetal Protection Agency (USEPA) [157]. However,
the microbiological properties of slaughterhouse effluent have been reported to pose a high risk level for
contamination and does not meet the quality requirements for irrigation, especially for crops eaten raw [167]. This
is an indication that additional efforts is needed to minimize the risk of contamination, such as the use of drip

irrigation system to provide the treated wastewater directly to the plant roots [177.

3.2. Plant Productivity

Results of the analysis of Telfairia occidentalis productivity for the effluent irrigated and control plots are
shown in Table 2. The results of the mean above ground biomass yield (146.14g), mean leaf length (10.10cm), mean
leaf width (5.86), mean height (97.50cm) and mean number of branches (16.24) were found to be significantly higher
(p<0.05) for effluent irrigated plots, compared to the control plot.

Table-2. Biomass yield of Fluted Pumpkin (Telfairia occidentalis) for the two treatments.

B Treatment
S. No. Productivity Parameter B AR Control
1 Biomass Yield (g) 146.14 82.04
2 Leaf length (cm) 10.10 3.92
3 Leaf width (cm) 5.36 2.58
4 Height (cm) 97.50 43.61
5 Number of branches 16.24 9.66

The significantly higher productivity recorded for plants irrigated with the secondary-treated constructed
wetland eftfluent can be attributed to the manure content of the effluent compared to that of the tap water, as can be
seen from the wastewater analysis. The high BOD of the wastewater contributed to the increased yield as BOD of
wastewater has been reported to be an important criterion for judging the suitability of wastewater for irrigation
[187. Similar positive impact of wastewater irrigation on crop yield parameters was also reported [197. Increased
plant productivity was also observed as a result of the application of meat processing effluent, with increased
nutrient loading [207]. Also secondary treated wastewater irrigation has been observed to stimulate fungal
populations in the soil and enrich the antagonists of soil-borne pathogens [217]. However, lower yield of grains was
reported for wheat crop irrigated with wastewater than the control, which was attributed to the presence of high
concentration of heavy metals and dissolved salts in the wastewater [227 although it ran contrary to the findings
by Mousavi, et al. [237 who reported that irrigation with treated wastewater had a significant positive impact on all

characters of quality of maize.

4. CONCLUSION

The rational for this study was the fact that the country is experiencing a serious water challenge. So reuse of
treated wastewater can help conserve scarce water resources. The results of the secondary treated constructed
wetland effluent irrigation on the Telfairia occidentalis indicate a positive impact of the wastewater on plant yield.
Reuse of treated wastewater enriched the soil with necessary nutrients that enable the plants to grow and flourish.
However, efforts at not only maximizing the positive impact of effluent irrigation, but also minimizing any
detrimental effects should be increased. While the results of wastewater reuse for irrigation are promising, further
research is needed, especially on their long term effects on health and environment, before treated wastewater

irrigation can be recommended as an alternative to fresh water irrigation.
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