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SUMMARY

Identification and evaluation of natural and biological resources of the rivers, 
it’s very important and necessary for the protection, usefulness, and refinement 
of their condition. The usage of benthic macroinvertebrates in the monitoring of 
water quality of rivers is considered an efficient method according to the Water 
Framework Directive (WFD, 2000). 

This research is conducted in the course of the year 2019 in the Drino River 
where its purpose was to assess its biological diversity regarding to index -Simp-
son and also to estimate the river’s water quality using Family Biotic Index - FBI. 
The method used for sampling was based in technique Kick net with mesh size 
500 micron. From the sampling taken in three stations, 1084 individuals were col-
lected that belong to 25 families.

The values of the FBI for the station I (FBI = 4.69) belong to the third class of 
the quality “Good,” meanwhile station II (FBI = 2.95) and station III (FBI = 3.38) 
belong to the first class of quality “Excellent”. Simpson Diversity Index where 
represents with value D = 0.84 showing a high level of diversity. The evaluation 
of the water quality according to the FBI as “Excellent” quality at two stations and 
“Very good” at one station was associated with the highest biological diversity ac-
cording to “Simpson Index”. We detect also correlation between the two ecologi-
cal parameters taken under consideration. 

In the first station was observed a lower good water quality and a lower number 
of sampled individuals compared to the other two stations. This situation indicates 
possible organic pollution.
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INTRODUCTION

Knowing and evaluating the natural and biological resources of rivers is very 
important and necessary for the protection, use and improvement of their condi-
tion (Hey, 1993; Harper, 1995). Biotic indices allow us to understand the state 
of a river’s flow because through their calculation we obtain information on its 
physico-chemical state and ecological composition (WFD 2000; pepa, 2014). The 
frequency of distribution of taxa and their sensitivity to pollution allows us to eval-
uate the quality of waters through the calculation of bio indices (TacHeT, 2002).

Based on the EU Water Directive, biological assessments of water bodies use, 
among other elements, benthic organisms as one of their most important compo-
nents. Macroinvertebrates are parts of the water monitoring systems suggested in 
the EU Directive as well as in the Water Frame Directive (Environmental Protec-
tion Agency EPA, USA), Directive, 2000/60/EC 2000 (WFD 2000).

Drinos River is a main branch of Vjosa River. During last years the agricultural 
use and urbanization of its basin is very intensive where negative impact on the 
quality of water is expected (pepa, 2014).

In this work, benthic macroinvertebrates sampled in the Drino River were used 
to evaluate its water quality and biodiversity. By analyzing the results of the calcu-
lated FBI index, the assessment of water quality was carried out. Biodiversity was 
assessed by calculating the Simpson biotic index. Macroinvertebrate populations 
clearly and timely reflect changes in water quality in aquatic ecosystems (papar-
isTo, 2009).

MATERIAL AND METHODS

Study area
This study was conducted in the Drino River (Fig. 1). This river has its beginnings 
in Greece, on the western slopes of Mount Elatos. It enters Albania between Radat 
and Kakavija and follows a straight NW course through a relatively regular valley. 
It is about 84 km (pan, 2008; Mezini, 1985). It flows between two mountain rang-
es, on one side Shëndëlli – Lunzhëri – Bureto and on the other side the highlands 
of Kurvelesh – Wide Mountain – Stugare. Its general extent is JL-LP.

Sampling was carried out at three stations. The determination of the sampling 
points was carried out taking into account several factors such as: terrain mor-
phology, proximity to inhabited centers, human activities and clean water supplies 
from streams and springs (Beqiraj, 2007; piro, 2014). The sampling stations are: 
Station 1 - Gjirokastër; Station 2 - Picar; Station 3 – Cold Water, Tepelen.
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For benthos sampling we operate through the methods of caMpaioli et al., 
1994. The technique we used was the kick-net sampling technique (digging with 
kicking) where a grid with a rectangular structure with dimensions of 480 x 250 
mm and a hole spacing of 500 µm was used. We took the collected materials from 
the net and put them in a 250 ml plastic bottle. Each bottle is marked with the name 
of the respective station. The samples were preserved with alcohol and transported 
to the laboratory where they were cleaned and taxon identification was performed 
(ricHarD, 2003; TacHeT, 1980).

Calculation of biodiversity and biotic index
The Simpson diversity index was used to assess the biodiversity of freshwater 
benthic macroinvertebrate populations. The FBI biotic index was used to assess 
the water quality of the Drino River.
Ø	  Simpson diversity index
Simpson’s Diversity Index is a measure of diversity. In ecology, it is often used 

to determine the biodiversity of a habitat (siMpson, 1949). It takes into account the 
number of species present, as well as the number of individuals of each species.

D =1- (Σ [ni (ni −1)/N (N −1)])

- n is the number of individuals of a species,
- N is the total number of individuals
The Simpson index score ranges between 0 and 1. A high score indicates high 

Fig. 1- Watersheed of Vjosa river. Sampling stations in the Drinos River: a) St. 1 Gjirokas-
tra, b) St. 2 Picar, c) St 3 Cold Water, Tepelen.
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diversity and a low score indicates low diversity. When the diversity index is 0, the 
community contains only one species (no diversity). As the number of different 
species increases and the distribution of species in the population becomes more 
equal, the diversity index increases and approaches 1.
Ø	 FBI biotic index
The Biotic Index of Families is an index modified by HilsenHoFF, 1988, adapt-

ed from BoDe, 1988 (HilsenHoFF, 1988). This index considers the density of in-
dividuals for all taxa identified in the samples and the tolerance value for each 
taxon. Although the FBI can be applied to toxic pollutants, it has been evaluated 
for organic pollutants (Tab. 1). 

FBI = Σ(xi*ti)/(n)

Where, xi = number of individuals of a taxon
ti = taxon tolerance value
n = total number of individuals sampled

Tab. 1 -Assessment of water quality using the Biotic Index at household level (HilsenHoFF, 
1988).

Family Biotic Index Water Quality Degree of Organic Pollution

0.00-3.75 Excellent Organic pollution unlikely

3.76-4.25 Very Good Possible slight organic pollution

4.26-5.00 Good Some organic pollution probable

5.01-5.75 Fair Fairly substantial pollution likely

5.76-6.50 Fairly poor Substantial pollution likely

6.51-7.25 Poor Very substantial pollution likely

7.26-10.00 Very poor Severe organic pollution likely

RESULTS AND DISCUSSION

The main households identified in the three stations
After sorting all species under a stereo microscope were identified up at least to 
the family level, in accordance with purpose of this study (Tab. 2). The identified 
families belong to the orders Trichoptera, Plecoptera, Ephemeroptera, Diptera, 
Coleoptera, Haplotaxida, Hoplonemertea. These orders belong to the type Anneli-
da, Arthropoda and Nemerthea; class Oligochaeta and Insecta. The largest number 
of orders belongs to the class of water insects. In total, 25 families present in the 
Drino River have been identified, where some are frequent at all 3 stations, some 
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at two or 1 station. There are 14 families present in the first station, 12 families 
present in the second station and 18 families present in the third station.

Tab. 2 -Families identified in each station.

Orders Families St. 1 St. 2 St. 3

Ephemeroptera

Ephemerellidae 16% 29% 17.9%

Caenidae 0.6% 3.9% 12%

Oligoneuridae 0% 2.2% 13%

Heptagenidae 10% 40% 20%

Baetidae 0.6% 9.9% 5%

Plecoptera
Nemouridae 6% 0% 0%

Chloroprelidae 0% 0% 0.2%

Trichoptera

Hydropsychidae 2% 7.9% 14.6%

Hydroptilidae 4% 1.6% 3%

Rhyacophilidae 0% 0% 2.4%

Glossosomatidae 0.6% 1% 0%

Diptera

Thumaliidae 7.5% 0% 0%

Blephoriceridae 0% 0% 0.2%

Simuliidae 0% 0% 3%

Ceratopogonidae 6% 0.4% 0.6%

Chironomidae 24% 2.9% 3.5%

Tabanidae 0% 0% 0.6%

Athericidae 0% 0% 0.4%

Empididae 0% 0% 0.6%

Limonoidae 0% 0.2% 0%

Coleoptera

Haliplidae 2.7% 0.2% 0%

Scirtidae 0% 0% 0.2%

Elmidae 0% 0% 0.6%

Haplotaxida Lumbricidae 17% 0% 0%

Hoplonemertea Tetrastemmatidae 0.6% 0% 0%

FBI Biotic Index
FBI biotic index values   were calculated for the three sampling stations of the Dri-
no River (Tab. 3). According to the value of this index, the water quality at the 
beginning of station II (Picari village) (FBI = 2.95) and III (Tepelene) (FBI = 3.38) 
is within the “Excellent” bioclassification. Meanwhile, at station I (Gjirokastër) 
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this index is within the “Good” bioclassification (FBI = 4.69). Station I, since it 
is located near the beginning of the flow of the Drino river, should theoretically 
have a better water quality than the real value. But the low level of water flow and 
the proximity to the city of Gjirokastra affects the quality reduction. In the other 
part of the river’s course, we have the presence of water sources which affect the 
increase of the water level and the improvement of its quality.

Tab. 3 -Calculation of FBI biotic index values.
FBI

Orders Families Tolerance 
St. 1 

(xi*ti)
St. 2 

(xi*ti)
St. 3 

(xi*ti)

Ephemeroptera 

Ephemerellidae 1 24 141 82

Caenidae 6 6 114 336

Oligoneuridae 2 0 22 122

Heptagenidae 3 45 579 279

Baetidae 5 5 240 125

Plecoptera
Nemouridae 2 18 0 0

Chloroprelidae 0 0 0 0

Trichoptera 

Hydropsychidae 4 12 152 268

Hydroptilidae 4 24 32 32

Rhyacophilidae 1 0 0 11

Glossosomatidae 1 1 5 0

Diptera 

Thumaliidae 5 55 0 0

Blephariceridae 0 0 0 0

Simuliidae 6 0 0 90

Ceratopogonidae 6 54 12 18

Chironomidae 8 288 112 128

Tabanidae 5 0 0 15

Athericidae 4 0 0 8

Empididae 6 0 0 18

Limonoidae 5 0 5 0

Coleoptera

Haliplidae 5 20 5 0

Scirtidae 5 0 0 5

Elmidae 4 0 0 12

Haplotaxida Lumbricidae 5 125 0 0

Hoplonemertea Tetrastemmatidae 8 8 0 0
Σ(xi*ti)/
(n)=4.69

Σ(xi*ti)/
(n)=2.95

Σ(xi*ti)/
(n)=3.38
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Simpson diversity index
From the data calculation (Tab. 4), it appears that the Simpson’s Index (D) for this 
group is 0.158 and the Simpson’s Diversity Index (1-D) for this group is 0.84. From 
the value obtained from the calculation of the Simpson diversity index, which is close 
to 1, it shows that this river has a high number of species, so it has a high diversity.

Tab. 4 -Calculation of the Simpson index of diversity.

Orders Families Number of 
individuals (n / N)2

Ephemeroptera 

Ephemerellidae 247 0.05192

Caenidae 76 0.00491

Oligoneuridae 72 0.00441

Heptagenidae 301 0.0771

Baetidae 74 0.00466

Plecoptera
Nemouridae 9 0.00006

Chloroprelidae 1 0.0000008

Trichoptera 

Hydropsychidae 108 0.00992

Hydroptilidae 28 0.00066

Rhyacophilidae 11 0.0001

Glossosomatidae 6 0.00003

Diptera 

Thumaliidae 11 0.0001

Blephoriceridae 1 0.0000008

Simuliidae 15 0.00019

Ceratopogonidae 14 0.00016

Chironomidae 66 0.0037

Tabanidae 3 0.000007

Athericidae 2 0.000003

Empididae 3 0.000007

Limonoidae 1 0.0000008

Coleoptera

Haliplidae 5 0.00002

Scirtidae 1 0.0000008

Elmidae 3 0.000007
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Haplotaxida Lumbricidae 25 0.00053

Hoplonemertea Tetrastemmatidae 1 0.0000008

 1084 0.1583988

CONCLUSIONS 

This study was conducted during 2019 in the Drino River (Albania). Sampling was 
carried out in three stations, in total 1084 individuals were sampled. In total, 25 pre-
sent families have been identified, which belong to the phyla Annelida, Arthropoda 
and Nemerthea; class Oligochaeta and Insecta. From the calculation of the FBI bi-
otic index, station I has bioclassification “Good” (FBI = 4.69), station II (FBI = 
2.95) and III (FBI = 3.38) is within the bioclassification “Excellent”. According to 
the value of the Simpson index (D) for this group is 0.16 and the Simpson Diversity 
Index (1-D) for this group is 0.84, this shows that we have a high diversity. Referring 
to the calculation of the FBI biotic index where a light organic pollution is observed 
in only one of the sampling stations and the value of the Simpson diversity index, 
which goes towards 1, shows that the Drino River has a very good water quality.
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