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Figure 1: Comparison of rainbow trout production during 2012-2020 in Mazandaran Province and Haraz River
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Figure 2: Map of different sampling stations at the Haraz River (red spot)
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Figure 3: Arsenic and mercury level changes in the selected farms entrance water along the Haraz River during
different seasons
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Figure 4: The wounds in tail and upper jaw of rainbow trout in selected farms along Haraz River

3o 4509 anils o £ 5130 30 LS () YT U35 50 w5 0,120 0o p3 ) 5 Cuidy 055 10 JSUb
Figure 5: Back wound and abdominal perforate wound in the selected farms rainbow trout in along the Haraz River
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Figure 6: Petechial bleeding on the surface of the swimming bladder and liver of rainbow trout in selected farms
along the Haraz River
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Figure 7: The spleen inflammation and hyperemia and inflammation of the liver of rainbow trout in selected farms
along the Haraz River
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Figure 8: Comparison of the positive bacterial culture frequency in farms (A) and sampling time (B) of rainbow trout
in selected farms along the Haraz River
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Figure 9: Comparison of bacterial growth halo diameter (A) and frequency of resistance, attenuation and lethality of
bacteria isolated from rainbow trout against antibiotics in selected farms along Haraz river (B)

wsle 8 -0 S als o gl plad jo el
ok el pled (zam ol yo a3l Gl i
s (V S L psL V" CRFU/L00ML) o st
Dy O-F Sl oasals yo ol Slghd aoys i
b oy 2l AN sl K Gl
30 9 sbee s 5l Gl 9)lge pled jo el sleole
oo ).:Lw )0 9 Og )‘..\fu O (_g‘)‘o olo 0‘6)5
U)‘ B §5>9)'> u_:] 30 Oy -0 aj}l aolo JREgve
oloye g olo >y Jlolyd as s i lils Lasli
O JS0) 090 F-0 Sl ansls o piin o] ol 9 0
s OLas (599,5 ©T (egde slap B IS ojleds @b
Lalyd aoyo o naS Ll B 5 Y g)lie 3955 ST &5
ol KBl (VSY L st Ve CRFUMO0ML) e
s o digad 1V 5l Liw &l pl 10 g 009 a>lis
S SL Y Sy Slgld as e sy o latinl > o
©o99 L0 9 ¥ ) glhe (295 Ol (egde pyilS
Slolp a3 glie plo (295 Ol o Jy g OlSe

bls JualS (699, b annlas ;o ) Syl

S (19550 5o a5l i
slo Glis (g5 5 59959 ol wiged AT I ol b
Voas e 63955 ol o 6L IS Uhyled Glie o5
Slge LY 3l eSO acjie y0 9 1Fe 5l i oS
Vo0 CRU/LOOML) o lailbiwl o> o (5l paiges
1> 51 e ] Slee Eole s 155 @ S L (55T
FauS o ol o atle cpl uzren g o lasliyl
ployogojlabnlas o) de 50 29,5 0)lee LY+
sl xSL IS leds g o lasbiwl a3l s g )50
r:LoJ 40 aS als UL.M; calize sloolo ‘_,’Ja «599,9 u]
29 39 oo dloys 0 (atld cul liee o i £)l5
0dg O-F o aials o in jarll pl ol plu
Ol bole plus jo g 090 olo dlo > o e oy iy
Slalinl o 5l s g emie £V Sy als o ol
(Ve JS0) 09 (0 S L5550 V-4 CFU/100mL)
2 699)5 2l (o ridS las 55U 5 b leds e
Elie plo 0 dlasged ATV o haid) ¥ oac i o
V- ¥ CFU/100mML) o lasbiwl o> 51 3YL sy 9590

ol Slold deys pyti g 0e (V S b s 5SL

Yy



Yo ()¢

C oIl Ml gale ddae

w<LogS wlogS-logé wlog6-log? m=>log8

A
Ter
1.
2 L
i‘ v
o
ORI
'3 f.
A
r.
D
1435 ST Tae fase dam Fasp
C s<Logs mlogS-logé w=logé-log7 m>log8
Yos
A
A
a ¥
i‘ #e
-t
3 O
Ny r.
Y.
1.

Wodgesst Wakp 5 raup Vopes WOM

el aess
—<1~\v‘o<>4-

Ll o,
—1110V\<>A

w<Llogs mlogs-logé wlog6-log7 m>log8

T w Yasm T&n fasn

#<LogS mlogS-log6 wmlogé-log7 m>log8

Wodgs! Wang ¥ Ve Vope Yol

B (59959 A) 48350 B s g1 ko €530 (29,5 359939 2T AT A Sled ol 5ee (Slg1E o ) dunny Lo 1Yo S5

(%955 D «(59959 :C) olo cum 32 9 (29,5
Figure 10: Comparison of frequency percentage of total count of bacteria inlet and outlet water of selected farms in
each farm (A input, B output) and sampling month (C input, D output
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Figure 11: Comparison of frequency percentage of total count of coliforms bacteria inlet and outlet water of selected
farms in each farm (A input, B output) and sampling month (C input, D output)
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Figure 12: Comparison of frequency percentage of total count of fecal coliforms bacteria inlet and outlet water of
selected farms in each farm (A input, B output) and sampling month (C input, D output)
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Figure 13: Comparison of frequency percentage of total count of E. coli inlet and outlet water of selected farms in
each farm (A input, B output) and sampling month (C: input, D: output)
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Abstract

Haraz River has an important role in the development of aquaculture and the production of rainbow
trout in Mazandaran province. Since 2015, the production of rainbow trout has been decreased in the
farms along the river and almost halved. This study have been investigated the microbial indices and
heavy metals in water as well as the identification of common bacterial pathogens and their resistance
to antibiotics and used them as effective factors in the fish health and production. This study was
conducted during four seasons (summer, autumn and winter 2017 and spring 2018) in 6 rainbow trout
farms along the Haraz River. The results showed that the amount of the water mercury in all seasons
was from minimum 2 to maximum 12 times the allowable limit but the arsenic level was standard in
all sampling times. The most important clinical symptoms were observed in the fish including fin rot,
erratic swimming, inflammation and hyperemia of the liver and kidneys. From 420 fish with clinical
signs, 12.15% and 87.85% of fish were positive and negative bacterial culture respectively. The all of
bacterial isolates were gram-negative and no gram-positive bacteria were isolated. The bacterial agents
identified were including, Yersinia (37.25%), Aeromonas (33.35%), Eduardzilla (11.76%), Vibrio
(7.84%), Pasteurella (5.88%) and Citrobacter (3.92%). The highest and lowest antibiotic resistances
were found against amoxicillin and trimethoprim sulfamethoxazole respectively. In evaluation of the
microbial water indices including total bacterial count, coliform count, fecal coliform count and E.
coli, the results showed that the all of microbial indices were not allowable level in the most of the
sampling time.
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