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Developed models were suggested for the areas that had 
similar AV species composition. If orthophosphate and 
turbidity values   of the input are known, the output values   
of these variables can be calculated by running the models. 
Utilising the developed models, the economic value of this 
ecosystem service can also be calculated annually. This 
is important for the evaluation of ecosystem services in 
economic terms.

Normality (Kolmogorov–Smirnov) test results of the 
input and output data indicated that the distributions 
of orthophosphate and turbidity variables had normal 
distribution characteristics (P > 0.05) and the paired 
samples t-test was applicable. Consequently, paired samples 
t-test results (Table 1) showed that the differences between 
the input and the output values of phosphorus and turbidity 
variables   are statistically significant (P < 0.05).
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Figure 1. A - Location of the study area in Turkey; B - surveyed area; C - sampled wetland area.
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Normality test (Kolmogorov–Smirnov) results of the 
aquarium experiment data showed that the distributions 
of variables had normal characteristics (P > 0.05) and 
parametric tests were applicable. Moreover, the significance 
values for homogeneity of variances were found to be less 
than 0.05, indicating that the variances of the groups were 
significantly different. These results meet the assumptions 
of ANOVA. 

The results of the performed ANOVA are summarised 
in Table 2. The significance value comparing the groups 

(treatments) was found to be less than 0.05, and so the 
null hypothesis assuming that there was no difference 
among the treatments (the 8 plants and the test water) was 
rejected. Duncan’s HSD results indicated that the 8 AV 
species in the aquariums had different removal efficiency 
levels; Lemna minor L. and Ceratophyllum demersum 
L. were found to be the most efficient plant species in 
significantly reducing the orthophosphate content of water 
(Table 3). Curve estimations and models of all AV species 
are also shown in Figure 3. 

y  = - 19.962x 3 + 17.42x 2

- 3.772x + 0.2682
R²  = 0.9855

0.0

0.1

0.2

0.3

0.4

0.1 0.2 0.3 0.4

y  =  18.034x 2 - 217.47x 
+ 657.66 

R²  =  0.9898

2.0

2.5

3.0

3.5

4.0

4.5

5.7 5.9 6.1

0.0

0.1

0.2

0.3

0.4

0.5
Orthophosphate in
Orthophosphate out

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
Turbidity in
Turbidity out

O
rt

ho
ph

os
ph

at
e o

ut
 (m

g/
L)

Tu
rb

id
ity

 o
ut

 (N
TU

)

Orthophosphate in (mg/l)

Turbidity in (NTU)

O
rt

ho
ph

os
ph

at
e (

m
g/

L)
Tu

rb
id

ity
 (N

TU
)

A B

C D

1 N
ov

4 N
ov

9 N
ov

16
 Nov

25
 Nov

1 D
ec

4 D
ec

9 D
ec

16 D
ec

25 D
ec
1 M

ar
4 M

ar
9 M

ar
16

 M
ar

25
 M

ar

1 N
ov

4 N
ov

9 N
ov

16
 Nov

25
 Nov

1 D
ec

4 D
ec

9 D
ec

16 D
ec

25 D
ec
1 M

ar
4 M

ar
9 M

ar
16

 M
ar

25
 M

ar

Figure 2. A - Orthophosphate change at the charging and discharging points of the sampling area; B - curve fit analysis results of 
orthophosphate change; C - turbidity change at the charging and discharging points of the sampling area; D - curve fit analysis results 
of turbidity change.

Table 1. Paired-samples t-test results.

Pairs

Paired Differences

t df Sig. 
(2-tailed)Mean Std. dev. Std. error 

mean

95% Confidence 
interval of the difference

Lower Upper

Orthophosphate in–out 0.130 0.017 0.004 0.12 0.14 30.37 14 0.000

Turbidity in–out 2.821 0.797 0.206 2.38 3.26 13.71 14 0.000


