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Fig. 1- The study area and the sampling sites in the Jajrood River
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Table 1. The coordinates and features of the sampling sites in the Jajrood River
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Table 2. The fish species caught in the Jajrood River

(7)) gl ydous yo Sy )b el aigs odlgils awly
(%) Frequency No. Persian name Species Family Order
4.99 24 b bl Alburnoides namaki
b olo
5.40 26 slalssg, Squalius orientalis
Caucasian, Euro-
pean Chub
. i
12.27 59 ol ol Capoeta capoeta Cyprinidac
Khramulia
4.57 22 (ps) (olo ol Capoeta aculeata Cyorini
R ypriniformes
2l ol
33.06 159 & pdia Capoeta buhsei
35.13 169 Sr el S Oxynoemacheilus bergianus
Berg Loach
o _ Nemachei-
o i ole S lidae
0.42 2 e Paracobitis malapterura
Western Crested
Loach
4.16 20 FAJEEIIE Salmo trutta Salmonidae  SAmoni-
formes

Caspian Salmon

Ephemer- aiuly o j0 Lacl (p iS55 5 olgl,8 slaaiss
Qo) (3 eS yuizmes (Floury et al., 2013) ol optera
Glxs Trichoptera 4z, ;| Polycentropodidae 4; g,
Ll

(lord 5 (Sord i @S awlie 4 axgi b
oSyl T oS IRWQISC asmies ay oo ks
wuaab o NSFWQI axiw 4 Cons 1) calie
Ly IRWQISC ol cuisS asiw (F Joz) o o)
5 o md sl yial b alls Vol b Hashemi ez al. (2011)
(soelBl o3 Ll 1 198" oxlans sl (gl Ol (oloss
O 55 el G Jarme clilis lojls g ol oy oy 5
Protected Agancy, 2011; Aazami ef) el 03903 0l 1,
Gl s s a5 Sleonds 9 (S50 sloasiw (al, 20152
sode slaae bl wias co LS | pisST glakax]
e i ] ol bl 4 ar g b iate 2 50
.(Ogren, 2014; Ogleni and Topal, 2011) 55,5 =5

ol 55l g Wilgs sad SrsS bt o sbol slaaali

09 ol sals Lol b 4 (a9 (2w Ll
VO g aiuly O @ lajgiing Sle addllae onf mbs plo
LY o] s yn a5 (V Jguz) sl 3les oolgils
Oyt 03|35 YLV ¢ oK) 9 4 olKtus! g o0lgils VF
S Ay Lalyd aisgy 1o Iy edlgls e 5
5 embio Ol (20 mly slos (Gl oS (it
o] gl jo oolgils slass ol 3 zge SYL elas )|
bjgug Sle Cone (55; » &5 laalllae ;o el oad
Ly oo o slaJule yuad wals plxl 20 ailog, 4o
al30g, cpl CewoWl glrddlaie SYL Sin g9 5 Lo
ailod S laie a6 pdiged laciond Koo 4 Cad
R i (Aazami et al., 2015a; Aazami et al., 2015b)
Baetidae oolgils 4y 3laie Wajeiig Sle JS Slgl,8 ao s
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Table 3. The sampled macroinvertebrates from the Jajrood River

f‘s‘ﬁ Hoyd Lol | odlgils  axul,
requency . .
(%) Sites Family Order
10 9 8 7 6 5 4 3 2 1
2.40 - - 3.95 6.14 798 - - _ 5.90
Baetidae
32.30 71.06 _ 3454 4504 4211 5850 133 6.58 26.83 36.95
2.42 _ _ 4.28 - - 5.59 - - - 14.29 Ephem-
eroptera
Hepta-
1.23 _ _ 4.93 _ _ 2.66 _ _ _ 476  geniidae
Hydro-
0.80 _ _ _ _ 439  0.80 _ _ _ 2.86  psychi-
dae Trichop-
Polycen- tera
0.27 - _ - - - - - - _ 2.67  tropodi-
dae
Perlodi-
0.59 _ _ _ _ _ _ _ - _ 5.90
dae
Chlorop-
0.34 - - - - , - - - _ 343 . Plecop-
erlidae
tera
Taeniop-
0.38 - _ _ - _ - - - - 3.81 terygi-
dae
Chirono-
23.51 23.68 8167 31.25 2252 17.54 15.16 29.65 263 488 6.10 )
midae
Chiron-
1.89 - _ 1.64 - 6.58 - 0.88 - 9.76 - omidae
((Red
Simulii-
1.95 - 8.33 _ 10.81 _ - - - - 0.38
dae
Tipuli-  Diptera
3.88 - - 0.66 811  7.89 1.33 0.88 2.63 17.07 0.19 d
ae
Empidi-
1.05 _ _ 0.66 8.11 _ _ 044 132 _ _
dae
Stratio-
0.32 _ _ _ - _ _ _ - _ 3.24 .
myidae
Psycho-
0.78 - _ _ _ _ - _ 6.83 - 0.95 .
didae
Lum-
25.10 526 1000 18.09 541 1535 798 60.63 80.01 4146 6.86 .
bericidae  Qligo-
Tubifici- ~ Chacta
0.79 - - _ - - - 6.19 - - 1.71

dae
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Table 4. The quality of the sites based on different ecological indices

10 9 8 7 6 5 4 3 2 1
78 82 77 69 80 74 66 81 77 81
s s s e o9 by o9 o9 < NSFWQI
Good Good Good  Medium  Good Good Medium  Good Good Good
55.2 55.7 43.8 45.8 57.8 54.8 58.2 57.3 62.3 58.9
oo ld g b 0 b gte oo s gie o L g5 ld g3 s g3 Lo IRWQISC
Enough Enough Enough Enough Enough Enough Enough Enough
Moderate Moderate
Good Good Polluted Good Good Good Good Good
4.00 2.00 2.00 4.00 6.67 4.00 4.00 6.67 7.00 6.67
LS st st S &l
v»\:ﬂ«. b 0Lyl "“‘;“’“ Losgio “*‘;"‘“ u*:”de boge o0l oS Lz Ry
0o 0 0 0o
. Ver Ve Mod- . Mod- ; -
Heavily H }./1 H ryl Heavily (: | Heavily Heavily el Slightly Mod
eavi eavi erate
Polluted ¢ " Polluted > Polluted Polluted Y Polluted  erately
Polluted Polluted Polluted Polluted Polluted
8.00 3.00 5.00 7.00 14.00 8.00 7.00 9.00 14.00 14.00 NIJIS
Js sl s
Mod- Mod- Mod-
Severely Severely Severely Severely Severely Severely Severely
] ) ) ) erately . ) ) erately  erately
Impaired Impaired Impaired Impaired . Impaired Impaired Impaired . .
Impaired Impaired Impaired
5.06 6.19 7.09 4.69 4.60 5.34 5.97 4.28 448 4.79
S 2 : w L > S — > >
<> . e . . . . e Gk s>
Good =% B Faidl S w9 S Ve Ve < HEBI
Fair y Good Good Good Fair vy vy Good
Poor Good Good
2.93 2.15 1.38 3.55 4.26 2.74 2.14 4.58 4.70 5.29
) ) JL:;..}] JL~.>| JLo.ol . BMWP/
031 031 031 S Y 031 Sogl - Soyl S ASPT
Polluted Polluted Polluted Polluted  lwgie Polluted Polluted — ‘lwse b
Doubtful
Moderate Moderate Moderate
5.55 4.84 3.38 4.29 3.82 4.39 3.96 421 3.71 3.41
S Sl Sl SS9l Sl Sl Sl Sl Sl
o5 5ol sio o Lugie ool Logs VR Lgis ol KVRW SIGNAL
Mild - ) )
Pollution Moderate Severe Moderate Severe Moderate Severe Moderate Severe  Severe
Pollution Pollution Pollution Pollution Pollution Pollution Pollution Pollution Pollution
0.90 0.00 0.00 4.26 3.18 0.78 0.21 7.38 9.87 8.30  EPT/CHIR
42 - 50 50 - 60 60 - - -
. . . . KBI
295 s o> o> _ e S - ; -
Fair Good Good Excellent Excellent
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Introduction: Nowadays, many indicators have been developed to assess water quality and ecological classification of
rivers based on variations in ecological structure. The goals of the study were assessing the ecological status, the effects of
human land use, and the performance of the most common ecological indices for fishes and macroinvertebrates as biologi-

cal evaluation of the Jajrood River.

Material and methods: In the present study, sampling of water, macroinvertebrates, and fishes was done at 10 stations
in November 2015. The physical, chemical, and biological parameters including temperature, turbidity, velocity and depth
of water, acidity, electrical conductivity, BODS, nitrate, ammonium, phosphate, dissolved oxygen, and fecal coliform were
measured on-site or after the sampling. Macroinvertebrates sampling was performed using a Surber sampler with three rep-
lications at each station and fishes were sampled using an electrofishing apparatus. Different physicochemical, macroinver-
tebrates, and fish indices were used to evaluate the integrity of the Jajrood River. The Canonical Correspondence Analysis
(CCA) test was also used to analyze the relationship between macroinvertebrates and fishes with physical, chemical, and
biological variables.

Results and discussion: Overall, 481 specimens belonging to eight species of fishes and 2435 macroinvertebrates belong-
ing to 15 families were collected. Among all sampled fishes, Oxynoemacheilus bergianus and Paracobitis malapterura had
the highest and lowest abundance, respectively. The highest total percentage of macroinvertebrates abundance belonged to
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the Baetidae family of the order Ephemeroptera and the lowest percentage belonged to the Polycentropodidae of the order
Trichoptera. The results of Canonical Correspondence Analysis (CCA) showed that the efficiency of the EPT/CHIR index for
macroinvertebrates was better than others. The Karr Biotic Integrity (KBI) that was used for fishes as a water quality index was
suitable for the river.

Conclusion: The present study was the first one that used both fishes and macroinvertebrates indices with physicochemical
parameters for ecological integrity assessment. From the findings of this study, it can be concluded that the urban-rural and
agriculture wastewaters and the Latyan dam had the most negative impact on the ecological structure of the river.

Keywords: Ecosystem management, Ecological index, Macroinvertebrates, KBI, Jajrood River.
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