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Figure 2- Location and dimensions of the artificial wetland south of Ahvaz
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Table 1- Statistical analysis of the concentration of organic matter and phosphorus compounds in different
stations based on t-test
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Table 2- Seasonal average concentrationof organic matter and phosphorus compounds from the three study
stations
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Figure 4 - The effect of natural reed application on spatial and seasonal variations of organic matter and
phosphorus compounds of output drainage water
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Figure 5 - Removal percentage of organic matter and phosphorus compounds in output drainage water under the
influence of natural reeds
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Figure 6- Removal percentage of organic matter and phosphorus compounds in output drainage water under the

influence of different retention time



V-VA L2V F Y o NS 0)lond /YT Wla/ iS22 5 (5 )bl (g5l (owiigee Cliylios

Lo aslio )0 00)ls (9999 atais 5l 1, alold oy iy
30 Bi> o)d (i ST2 § ST1 laslKis!
sdalive ol 9 5l Olianls Gl Jad oz 5o
M )8 3l 3l Sl §diod @l g
BOD ol S )5 (695,59 atads jlal__ol o ol o
BOD Gi > any oYL .ol TP 4 POs LOD
AV FF VP ol Ll ias TP 4PO4 LCOD
Bi> Hleadly 3 ,eS 5 ST oK) 4 a0y AF
A 0¥l VAN N ol dolscoiay
NMYE GlaaSleyle; oyl ol a5 ST oKl
BOD B> a0y 55, V/F g VY MY
9ST2 STl sL_aoll___sl o TP 4POs  LCOD
Al o S mhaw (o (gl e B SIST3
o olaj (639,9 dkads | alols (oly 8l L aSsjeba
S8 (i asilegbej 5 Sy il Gl
D5 o0 oddlive Bi>
Y oo,leds slpolis) ciglate o, Slos 4 a5 L
SS9 N oly e caLises gl gl o ¥ Ls
RSN D W - N V- Y S S SV ) WP RPN W 9
i Sl 5 5 (T slys gz 9o )3 00 YL
Y o la—is oS! g5 0 S2 oS sl L

iy a ey ol)LS b sla g o> lgica

b5

ooy 0 0o AY/FY S AYVA L s 5 a o TP
ST3 ol ;09 59, VIYF g V/V e Lo ils
)».A‘)l-) 90 & 40 3 ST2 em‘ 9 05—»)&;& IRV R
VIVE 9 VYo oo Sleyle) o 5 a0 TP 9 POy
Glopnd Ol oS 5 B> o) 0, Slae o s 39,
Sg—d s oddlin 45 (5, 9b e aslesls Hlis oe>
a5 ST3 ol jo oo Siloylo; 5l S 2 (gl —

al

)l gt ahadiay co i) 2 (5

JSi 0 aS pm vali | Bl ao o o i
55 LaolSin] 51 S0 1 p ailegle; 13l agas ¥
o ools yLas oy b LS 5 g Il oly e i >

S 5 Ao
oS pe sl ey Bis o s, Shee
S 5 5 T olye B> lire sl Jpd L5
Ll TP 4POs COD BOD ol o/ b
P edbaid)S L 0 oSl o STl g
ot 69959 2Ly o ol Ayl ke 4 s i
Lo g oo, i o nfoiz als I o)L
LS (ol 53959 b alals o ity
A5 ST olSiunl o 4S5, obts <

‘l ° J:.

&0

A.P.H. A, (2017) Standard methods for the examination of water and wastewater 23rd edition.
American Public Health Association, Washington DC, USA.

Akhavan, K., Shah-Nazari, A. & Yargholi, B. (2017). Evaluating capability of biological filters
for treatment of agricultural drainage water: A case study in Moghan irrigation and drainage

network.
Persian)

Irrigation and Drainage Structures Engineering Research.

18(69): 135-144. (In

Anton, J. M., Romero, A. G, Cuquerella, J. M., Pastor, J. V. & Villanueva, V. O. (2020).

Alternative use of rice straw ash as natural fertilizer to reduce phosphorus pollution

in



Ol )5 g Jl 3190 Bds )3 (a1 1) (o) 2

protected wetland ecosystems. International Journal of Recycling of Organic Waste in
Agriculture. 9: 61-74.

Baird, R.B. (2017). Standard methods for the examination of water and wastewater, 23rd. Water
Environment Federation, American Public Health Association, American Water Works
Association.

Bakhshoodeh, R., Alavi, N., Oldham, C., Santos, R. M., Babaei, A. A., Vymazal, J. & Paydary,
P. (2020). Constructed wetlands for landfill leachate treatment: A review. Ecological
Engineering. 146: 1-11.

Darajeh, N., Idris, A., Masoumi, H. R., Nourani, A., Truong, P. & Sairi, N. A. (2016). Modeling
BOD and COD removal from Palm Oil Mill Secondary Effluent in floating wetland by
Chrysopogon zizanioides (L.) using response surface methodology. Journal of Environmental
Management. 181: 343-352.

Haarstad, K., Bavor, H. & Maehlum T. (2012). Organic and metallic pollutants in water

treatment and natural wetlands: a review. Water Science and Technology. 65:77-99.

Jamshidi, Sh., Imani Amirabad, S. & Faizi Khankandi, A. (2016). Vetiver grass yield in
artificial wastewater treatment ponds. First International Conference on Water, Environment
and Sustainable Development, Ardabil.

Kalankesh, L., Rodriguez-Couto, S., Dadban Shahama, Y. & Ali Asgarnia, H. (2019). Removal
efficiency of nitrate, phosphate, fecal and total coliforms by horizontal subsurface flow-
constructed wetland from domestic wastewater. Environmental Health Engineering and

Management Journal. 6(2): 105-111.

Khoshnavaz, P., Boroumand Nasab, S. & Moazed, H. (2014). Investigation of nitrate removal
efficiency of agricultural wastewater of Karun agro-industry in artificial surface wetland with

Vetiveria zizaniodes. Wetland Ecobiology Quarterly. 6(21): 14-5.

Kim, K., Kim, K., Asaoka, S., Lee, I.-C., Kim, D.S. & Hayakawa, S. (2018). Quantitative
measurement on removal mechanisms of phosphate by class—F fly ash. International Journal
of Coal Preparation and Utilization. 40 (12): 892-903.

Li, L., Feng, J., Zhang, Yin, H., Fan, C., Wang, Z., Zhao, M., Ge, C. & Song, H. (2021).
Enhanced nitrogen and phosphorus removal by natural pyrite—based constructed wetland with
intermittent aeration. Environmental Science and Pollution Research.
https://doi.org/10.1007/s11356-021-15461-6.

Marzec, M., Jozwiakowski, K., Degbska, A., Gizinska-Gorna, M., Pytka-Woszczylo, A.,
Kowalczyk-Jusko, A. & Listosz, A. (2018). The efficiency and reliability of pollutant
removal in a hybrid constructed wetland with common reed, manna grass, and Virginia
mallow. Water. 10. 1445.

Mohd-Said, N. S., Sheikh-Abdullah, S. R., Ismail. N. I., Hasan, H. A. & Othaman, A. R. (2020).
Phytoremediation of real coffee industry effluent through a continuous two-stage constructed
wetland system. Environmental Technology & Innovation. 17: 1-19.


https://doi.org/10.1007/s11356-021-15461-6

V-VA L2V F Y o NS 0)lond /YT Wla/ iS22 5 (5 )bl (g5l (owiigee Cliylios

Sharifipour, M., Liaghat, A., Naseri, A., Nozari, H., Hajishah, M., Zarshenas, M., Hoveizeh, H.
& Nasri, M. (2020). Drainage Water Management of Irrigation and Drainage Networks of
South West Khuzestan. Iranian Journal of Soil and Water Research. 51 (2): 525-5309.

Vymazal J. (2005). Horizontal sub-surface flow and hybrid constructed wetlands systems for
wastewater treatment. Ecological engineering. 25(5): 78-490.

Wood A. (1995). Constructed wetlands in water pollution control: Fundamentals to their
understanding. Water Science and Technology. 32(3): 21-29.

Yargholi, B. & Akhavan, K. (2015). Evaluation of quantity and quality of drainage water and the
possibility of its use in agriculture (Case study of Moghan irrigation and drainage network).
Research Report No. 48715. Iran Agricultural Engineering Research Institute.



— Irrigation and Drainage Structures Engineering Research/Vol.23/No.86/ Spring 2020/P:1-18

Performance Evaluation of Natural Reed Bed in Removal of Organic
from Khuzestan Sugarcane Fields Matter and Phosphorus Compounds
Drainage Water

B. Yargholi *, E. Kanani and S. Sepehri Sadeghian

* Corresponding Author: Assistant Professor, Agricultural Engineering Research Institute, Agricultural Research, Education
and Extension Organization, Karaj, Alborz, Iran. Email: yar_bahman@yahoo.com
Received: 18 October 2021, Accepted: 10 July 2022

Extended Abstract
Introduction

The growing need for food and the increase in agricultural production, and consequently the
increasing demand for water on the one hand, and the harmful environmental effects of
agricultural drainage water on natural ecosystems and receptive water resources on the other,
have led the world to look for methods and techniques that, along with reducing the harmful and
adverse consequences of drainage water, make it possible to reuse them to meet part of human
needs. In many areas facing water shortages for irrigation, drainage water is used to meet the
crop's water requirement. Due to high volume and special quality, agricultural drainage water
have a high potential for pollution in the environment, especially water resources. According to
water shortage in Iran and population growth and increasing water needs in various uses,
planning for the protection and quality management of water resources and optimal use of
unconventional water, especially agricultural drainage water as alternative water resources has
become more necessary.
Methodology

For this purpose, the present study investigated the efficiency of a natural reed bed on a real
scale in qualitative treatment of incoming drainage water of Khuzestan sugarcane during a
period of one year (2010-2011). According to the trend of qualitative changes and wastewater
treatment stages at the reed bed level, the length of the reed bed was divided into three parts,
namely three stations ST1, ST2, and ST3 with a length and width of 3.5*1.2 hectares,
respectively. The efficiency of the natural reed bed was evaluated by measuring parameters such
as BOD, COD, POy, and TP.
Results and Discussion
The results of the T-Test showed that there are significant differences in terms of BOD values
between STO-ST1, STO0-ST2, STO0-ST3, ST1-ST2, ST1-ST3, and ST2-ST3 study stations. The
highest difference in BOD was observed between STO and ST3 stations equal to 6.96 mg/l. In
addition, the lowest difference in BOD was detected between STO and ST1 equal to 1.73 mg/l.
At the ST3 station, which is the farthest from the entry point, the highest percentage of BOD
removal was obtained. There was a significant difference of 1% for COD between study
stations. The largest difference in COD was observed between STO and ST3 stations equal to
9.62 mg/L followed by ST1-ST3 stations equal to 7.12 mg/L. There was also a significant
difference of 1% levels in PO4 and TP of study stations and the highest difference in POs and TP
with 0.2724 and 0.3790 mg/l, respectively, between stations. STO-ST3 was observed. The results
showed that the performance of the reed in eliminating the studied parameters was very good
and acceptable. The removal efficiency of BOD, COD, PO4, and TP to the last station was
noticeable and acceptable in all four seasons. Under different retention times (1.26, 1.10, 1.30,
and 1.60 days), the removal percentage of BOD, COD, PO4, and TP was significant in ST1,
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ST2, and ST3 stations and with increasing the distance from the entry point, of the drain, the
reed efficiency increased. Considering the different performances of the three stations in
improving the quality of drainage and considering the efficiency target above 50% of all organic
matter and phosphorus compounds, the ST2 station can be assumed as the optimal limit in terms
of efficiency and cost.

Conclusions

In general, this system can be used as an efficient system in reducing common drainage water
pollutants to the level of drainage water treatment standards and acceptable reduction of BOD,
COD, PO4 and TP parameters of agricultural drainage water and improving the quality of this
drainage water for discharge to surface and groundwater and also reuse for irrigation in
agricultural fields.

Keywords: Agricultural drainage Water, Bioremediation, Natural reeds, Nutrient compounds



