[ Downloaded from isfj.ir on 2025-12-15]

(DOI): 10.22092/ISFJ.2024.131262 YY(V) VA-AY ool oM ale alas

il g 31— (ol i
ol 91 ) sl & o 30 OLBW! g curdg (U

Lol o a5 e S ole 28
*afshinadeli@gau.ac.ir

b e 5 (5555LES asle slmils cow) baane 5 @Mk auCtils ( SHad Y emns (555158 858 )

VEY wdel iy s VY LT il e 40

oS>

g 4

el 0k 39Ty Y5 3 LLa V0 Sl iy s A ¥l i, b T ST 5 Sl polsh ol a4 (5 Olabe Sler &l
S b 5 DUl ) 5 St gliiamalr i g3 S s Ol o () (Al aalsd Opla YA Ly b5 5 55,
5 SaS aaliin s b b 5l ) Olab sdas saiS a5 5 Jlab $5 S lin b Lol i 3 le a1 ST
Jolse (Soals s sl T G313 a5 455 SOl il o 23 8 S0 MBIy T 3T or o
2o g3 Ve Sl i ol Ol s s eslimal Skl Bas 5 e b OsasT Sl Jalse dnass e s 536 OseT
SV 5o dizils OS5 (65WS iy b ks e b (e g os S 5VL (Ve o Jle £ 5 ML g
SN 555 55 T 6T a3 881Y OT ald ata it a3 gy mm e 000 51 2e8” L (sl O S a5 as
o 3TV S5 cla sl 5 d s VEIA L (sl o ST 038 on esliznal 2ole 8 e Olgie 4 6,556 51 o
Lo 3 SVIV o 5lS” (e Sl oS A 55 5l do 3 A /A 59 L gy 2595 5 eSS sz g ol Olpe o iy Jals
L Lad )T oag l8b o i olls Slsld da o ¥8/4 L MLy YA Sl STt 55 055,87 o enlizl oy (e 51 5 T
A S ol dos SEIE 5 e b 0 Bad oy crite o eslinad suse ek GHE op iy e s VE/A
U b S il s 5 985V F B s s sb s b de a5 S Ol s eSS 5
53 al Sl sy OB s 25 Bl A s S 5 LI (goley Loy bl 5 55 (25 M5

Z - .
D58 8 cdas 5 Ol el sl

M5 ¢ 5o sl Canieo cpgnlsST (i lole Cuain SIS IS

N

MCopyright: © 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed

under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

\A


https://creativecommons.org/license
http://isfj.ir/article-1-2767-fa.html

[ Downloaded from isfj.ir on 2025-12-15]

2l o Jle

5 iS5 ST y0 50 1A Lo, ol ol 5 aims oo JuSs
Jols ouila B TV e S o jo wigd e adg 290
Sl Gy e slaass Gl eete acsee
by s olele sl (Raghavan et al., 2013)
Hill et al., ) sgi 0 odgs [i9,8 sl 4555 YO LS
b 2 a8 Yo 5 Sl o ol Gleale g8 LI (2020
30 e, YA (goelyo ppew b bgyl iyl bals sle>
Sgy Ol 59y Ul 5 cusls ablel 5L YT L
S ol 08 S s g azeil e (ol OBl ASls dsls]
ols 5 Wkl ol wile obl laysas 51
1 o obole 6l glailaie ol s sLolis b ol
G Bl Ghygn 9> 3l e gy S 039l 5
©o I 4 e alew] (lo)5aS 055 Lo jgiS
5 Seige (B Cenglie o5 jlans 4y Sl (o138l aiibe
Dey and Sarma, ) ool oo palge b coas
SBAES jolo (255 55 51 (S0 9o digei 1 (2018
2 odle Ll g)log b 5 oz o ) slaele
048l (hyoy g 00 (6 y5laexr sl ale g3 ol jolo
5 (e 5 bl (s bl slojsis b
S o polo saze |y (LalS 5 50 o) 52 S 5]
Slas ) a3l W, YT Jlo b 90l @lsls ik
Ve s jo el s plebe cas (o)) ol
Iy Sloslg US 5l aus y0 FIV aS 040 S5 el Yo yaudae VYO
by Gl ol pdd ad; g ol elasl sesa
Plse 5 Sl (S 505 2)lse 5 Slas ddlaie S 55
G einl e o) 352 S0 (Sl (K S0l
Slroses ygo a1y Slly (s Ol 3 (ar s
(S Jge e mys5 SoaisT S oo Jlu,l saze oo
o 5528 Pl G 4 jels 5l 695 5 308 (Ble
dogd lypgcl e 1) 095 Coibse ;5K 955 0
2y b @l e Ok o5 luld g S
(Raja et al., 2019) coul sai; lae ogr (o yiws
S SasS Gdie dlge slajls ane) yo lides
2 oSB L oplen 5 bowe 390 Sl o i
odls plxil Saiy as > adel Jol e 0 0055 STes el
oaiss clamelis 5L Sl Sliiss Ll el

dodio

ol 535SV (o )3 (S pleale Sl @)l
Soge Jlo po ¥ okkee V0T 8551 L s e
g anwgi Jlo 50 sloyeS 5l plale (pl i 05 o
YL il 5l g o3z 150500 b Ll 51 Jsane 5k
55 g gale 51 (352 g oo (als gl 5 1 sl oacnie
S Ve Lol sl so Camoty (i g) (b ol
(b9,8 )0 43S O+ + l (e gaoma 31D (e T (2o
sople (pFcdle aiies Gows 55 038 5k 4
ol 5l 48 Ve ay Glaite L5 L 0 et O
Characiformes [Perciformes .Cyprinodontiformes
Cangema o>yl ,o .oiies Siluriformes
HINENH WY N LIPS PNDRPRRVE S
adgi o eeke YV 5l oo )0 F ogus Yo VA L jo g
Col 035y (5 plale Bilae gz Lis oLl US
WYL 55 b iy obele oyls (FAO, 2020)
(Wood etal., 1985) YaA+ aas ;o VYo eulo YF-F-
asdl Gl ol o Y Gedee Yoo 5l s &
Sy obele Yl olels (Palmtag, 2017) ol
Jlo sloosls 5:b 5,8 s sl Sl s 2l
VO« b g, 00,5 (55, b oale aedes VoY N AAY
g Jl )0 slo,5iS a8 Cel 009 1S4 50 Yo (y5elee
slews] Qe oo S |y Sljole S 05,) paes 99 Sgax
3o A U g conl Oyl pl e B0 gi
by Gbass WS e el | ) Glale ol
St 31 Bitos lagale 5 B et gl 50) ()
09aS ez l Gloanlid jeb Ll (B4 o
2 OB RS pae il g wn Sl ugildl ) slo 5
5 Lg,) apoll wosmie oW o> Lol suaiie glalsl
igdse Jlol o525 pla

5 o 2l Olale) (cos)lsST sloale Sz o)l
VO-Ye sgam (28l (o] (oSl DY gae ol pon 4y )9l
a5 (Penning et al., 2009) o, 8l Yo o)LL
G5 VALY g ot O ale 55 OY++ 5l s Jolis
0> S TAD a5 04 oo 00 e el Sl o 2l
SrmnsS Or 2l pleole |y sy pleale o)l JS

\Al


http://isfj.ir/article-1-2767-fa.html

[ Downloaded from isfj.ir on 2025-12-15]

(Y-V9) oo 4 Raja .(Lashkari et al., 2017)
aS e o ol ol g5 0ezg L aS wis S 5158
s cowlio jla (i Bhial Gl Ll 1 s ke
5 Sl 2l i oleole (Mallire )5 )0 wis me
g Felix oo 13 ¥Y a5 0 15 0] Yo feuko V/F L
M i S 1S i o 55 (VoY) o Sen
Bblo g laling) ;o b slacus,d obx! pogdle [
05,5 ol i boglee sln 1) (SLiune Sl o3lidl 590
05903 S Wi golaidl 39, g wdiTegm (SSALy ) 4 g
3 SR okele (hhon 9 5SS el sladles ool
slaos,S 55 o5 S Jlie s & azb s, bl
ol Cato 4l sl a8l g5 B Copat] g 055
O S Salen 0505, plads Jds 4w o o)
ol 48,55 ,1,8 colawl 5,90 JolS jebo a4y oylrai g3
i o (Y-VY) Mandal 4 Pandey 5,155 wlol
bl Care sl s Glu BT a5 ws et
g RN SO 37 | E g R X e e ry
Jds i cinlple 955 o jo 1) (oo S 5 S
Sy wulyis 9SL ilopn) (g (s
ASTasb el obys sy pbele Olysle o (S5
Cagd 5l oL Jds @ sie e ) slaale
Bblie ;5 (She (ale plye 49 W)lsy65 5 (Sl
NS 50 8 ookl 550 SzsS slogeed g (b,
Gladss a5 o, )% (Y-1)) Vogl 4 Paul
12 Gon 2 P slacd iy 4 SalsT
Cblix )3 gyt g oad e Sl ladisS
e bl jee Ll (Sas cd iy Ll ol ails

Lol e Glaiedddle § Loga>
Jbo 5o axkad 9lee YYV Sl (a5 Olialo 0 1l o
oS oy Vo Jlo o dalad yarkee YR) 4 Y40
5 oL coleiol sloplivl sl oo YT a, s
talid pelea VYT 5 ¥R VYA 055 b o 5 (53
sy it Ll () Gledle 9dg mies (e gyl
Olsie 4 5 Ll aoger § G Algi g0,0 10
Jo 0 55 FF 51 s olele oY adis jo Lol (glie
oamslad Wil oo Vo Lo o 5 O 4 VYAA

Yy

(Sales and Janssens, 2003) wloads 35 yeie (S
2 @l w2y de gohe e 090 3 OlideS
S Arwgs g &by sl ody desb D g e (i8S
W5y £ RSl pedle pale Sy adsl oIy
u*')ﬁ}" 61).7 )...: o;.\.;)’ le.cab.c )‘ oolazw! w‘ 6)5].0
972 shy920 SlaisT dan Lo i (sladzy juelcudbya
slstes Jul b .(Olivotto et al., 2017) <.l
Blo a2 )0 @ 03 5 4 s sl oo dse B
Shl peS anie L) acge 2138 (55, 5 el oo

.(Moorhead and Zeng., 2017) w5 -
osalsS 1 oleale (oysn shle wgolasdl (3] ogdle
9 >y Slaturer o p Jlad el ez Jalge
g ol buls 5l Jiiee pae slodisS den pgliae as e
wil Foliz s B oS oy pBaiSSrae ol
5 kel audl (Maceda - Veiga et al., 2016)
oele Grnsnl e Qb S, il
Jlazinl 0,90 Ol gia (85 g (o5 Sl (o) 2 (S0
SB b ) gobined 5 ook Jalss ple s ool
olse cooldl olge (B 5 9255 (L8l i ConBoe
Hensen et ) aas oo 1,8 gam sl gl o) sladlae
Dadgar 5 Hajimirrahimi axdlas ,o .@l., 2006
olasd o s uL’J’] Caivo 5o Al oy Sete (Y0 V)
Aol g e pgns slp p3Y laosls § Sleds
g Adeli cwl 5 ,aebp o 50 Caso (pl drwgs
oz 5 olnl 5 olele S¥sle 1L (Y- YF)Taghani
adgi b yas e ¥ osgas wisls lid g aidged duslie ||
A g dd Jordio Cario (pl j0 dzkad gl AT Dg0o
ol (i VWY go)ls ) oobe (5 Y ¥l hangis job
2 o ,iS g9 iyl (Y- Y+) Baeig Adeli 00,5 o
Gl obyly g Va5, SMs OY gase Ol jols
5 Al el o Caio (pl g, oaieo lis giS A
Obl s plole (bl s 9dsi » S50 Jelge (o) 2
oolaiwl g ulf..\...S..\.Jy 009 Olgz aS ul oalo olad 55!
G b e hlo (28590 Sae lagss,
Barghi couloog 5,01 bl o ) sloale adgs


http://isfj.ir/article-1-2767-fa.html

[ Downloaded from isfj.ir on 2025-12-15]

ols 5 ale

b sl (S S US4 basbiin gl S
Joom s el sas gy el pBasS g
SPSSa2 3l o 5l ealitl b . (6 yslanr msSoaly
S 5 2S5l yuitie e g o0l ol slaools
olel slagbs, 5l Syl bl 5 Sl glae el
aolidsy Gloan;¥ L el blazul 5 oy
ly Beizs S5 lbaralz cw) 2 ogdle 5 ol oolanl
Gk 45y sl g 90 S (yge3l Sl elge (Siwly (o) 2
3kl by g oeesd ogesl 5l ead glulis Jalse

0,5 solazwl

el

VA G 3l 655l G oS adgs o s ) S bl
ol slsl g 2o, 3 YYIY ladsl coasses  Lie ylwl
alz a5 Y ooz elel 5 diog doye YRIY (49,
Cr eSikee a5 o il )50 b o 5 (B aiiSudgs
Juo Fr s pBasady co sty Jlo YV LSty
S e Yl 5l oo Ve /A aclils s (aus 0 VYY)
g oYked las o Ve sl iy acsals YL b 9 ploo
ady b badse pf (Dleass asye ol jo Gl AL

Sable Sl g (65,5laS

w3l olnl 5o s bl Cate (eSSl
09 48 pods g 5, Caasd ioli8l 4 a5 L (IFO, 2021)
iailys Gl oo g g S5 bl Sl
sk g el slaassS iS5 e LBl BasSady
5 Olole vt sla il 0szg 5 s olebe
ol ady lp Lad a5 o) o Shia lues slajaiS
2 okl gl s Slrye saxie liz oezs b aS wis S
ol S Js @ alanbie 525 g J>lse
5095 2l g ohpl Sl pas carge ()l ls
3929 (g el 00l dilats I cenlio (g 1o 00 pas
Jlo vz o sy olale (A5 dnns Oliee 9 Sod )b
T SISl 5 s Ll 3 sy Ae3ls )35 43 S
5 &lye cEld g hyen 9 35 Sl )] S o
bl 5 adss Glailil e jolate 4 SIS

ol di8,8 &g Bor puer b Gadios ol a5 ol

U gy 9990
olale (BasSads ate; ;o al SleMbl )y 5l e
Cesd by dmlas g glailals mbo 3o,k 5l oLl o (o
5 @bl 1k 5 adgs 0392 )3 DS gl (1S,
I slsy wnli 5l s S (b Akt S5
Sl oo Boyb 5l oVl SLL 5 Llicale som

olnl K3 plale adgi €150 a1y ) U
Figure 1: Distribution of Ornamental fish production farms in Iran
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Table 1: Sociology of Ornamental fish producers and their production capacity

Variable Status Frequency (%) Variable Status Frequency (%)
<30 215 Diploma 30.8
31-40 50.8 Last Associate degree 12.3
Age 41-50 185 education Bachelor's degree 33.8
51-60 7.7 Master's degree 13.8
>60 15 PH.D 9.2
Reproduction 7.7 ) Fishery 215
breeding 10.8 ':S'fk; of Agriculture 2
Product type Reproduction and uay .
yp P Breeding 81 yManager( Veterinary 6.2
Live food 10.8 etc. 70.8
Licensed Iic_ensed 415 Ownership Owner 51.6
unlicensed 58.5 Renter 48.4
<500m2 67.7 <100m?2 27.7
500-1000m? 12.3 100-200m? 18.5
Farm area 1000-2000m? 6.2 Pool area 200-400 m? 25.6
>2000m? 13.8 400-1000 m? 12.4
Total female Less than two women 76 >1000 m?2 13.8
staffing 2-4 women 12 Total Less than 5 labor 776.6
More than 4 women 12 staffing 6-10 labor 218
0 87.7 More than 10 labor 5.6
Number of 1-2 3.1 0-8 50.8
marine species 3-5 4.6 Number of 9-16 24.6
>5 46 freshwater 17-25 138
Less than 100,000 518 Species o> 108
Nominal pleces
Production 100,000-200,000 9.5 <20,000 6.7
capacity 200,000-300,000 8.1 _ 20,000-40,000 10
300,000-400,000 8.2 Production 40,000-60,000 14.7
400,000< 22.4 volume 60,000-80,000 4.3
Home scale 29.2 (pieces)
Production scale Semi-industrial 415 >80.000 pieces 10.3
Industrial 29.2
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Figure 2: The amount of facilities of ornamental fish farms in Iran
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Table 4: Priority of production species in Iran's ornamental fish industry
Number of Frequency (priorities)

Scientific name 1 > 3 7 5 6 7 8 Score Rank
Heros severos 2 10 19
Astronotus ocellatus 3 2 2 1 2 63 11
Callichthyidae sp. 1 2 3 2 1 51 14
Carassius auratus 4 7 1 2 2 103 4
Cichlidae sp. 8 1 4 2 1 105 3
Charcharinidae. sp 2 2 1 2 46 15
Cyprinus rubrofuscus koi 8 4 2 1 109 2
PaParacheirodon innesi 1 1 15 17
Betta splendens 5 2 1 2 1 70 9
Symphysodon aequifasciatus 2 16 16
Danio rerio 1 6 3 4 1 92 5
Pterophyllum altum 1 3 3 2 1 1 1 75 7
Gymnocorymbus ternetzi 2 5 3 1 65 10
Barbus Capoeta 1 2 1 5 3 60 12
Pomacentridae sp 1 8 20
Trichogaster sp 1 1 7 21
Poecilia reticulata 16 4 4 4 2 208 1
Poecilia gillii 2 5 2 1 1 72 8
Xiphophorus maculatus 2 3 6 1 1 82 6
Xiphophorus helleri 3 4 2 1 59 13
Caridina multidentata 1 1 12 18
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Figure 3: Nutrition status, brands and types of feeds used in farms
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Table 3- The level of satisfaction with Iranian brand aquatic concentrate feed and the performance of fisheries expert
in dealing with the obstacles and problems of fish diseases in farms

Criteria Degree chi D
Ask the question Very . . Very of - .
low Low Medium High high Freedom square  value
Satisfaction with the Iranian brand 24 10 24 6 1 154.36
concentrate feed
Satisfaction level of the fisheri ti 4 <0.001
atisfac IIOI’] evel of the fisheries expert in 3 6 12 7 8 308.36
the farm's obstacles and problems
70 - 64.6 - S
- place of supply (A), markrting mehod (B), export destination (c)
60 -
50 4 523 49.2
41.5 44.6
J 3 36.9
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Figure 4: The place if supply, Marketing method and export destinations
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Table 5: The challenges of ornamental fish production in the farms of the country

Degree

Frequency of the priorities (%) Average Friedman
Factor K score of p-value
1 2 3 4 5 6 ran Freedom test

Disease 508 1.23 108 93 4.6 15 1.99 1

Nutrition 277 508 154 46 15 0 2.02 2

Survival of larvae 3.1 9.2 588 138 92 6.2 3.33 3

Water quality 123 46 46 585 123 7.7 3.77 4 5 170.439 <0.001
Lack of 46 46 108 62 662 77 448 5

professional labor

etc. 4.6 3.1 0 9.2 46 785 5.41 6
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Abstract

The global trade of ornamental fish, including their accessories and feed, is estimated to be
around 15 billion dollars with an annual growth of 8%. The prosperity and production of over
291 million pieces of ornamental fish in Iran makes it necessary to research the sociology of the
industry and examine its facilities and capacities. The present research was conducted with the
participation of 66 activists and major producers of ornamental fish through the design of an
electronic questionnaire and then online data collection. In addition to evaluating the production
facilities and their frequency, the chi-square test was used to check the dependence of the factors,
and the Friedman test and the score method was used to rank the factors. The results showed that
more than 70% of producers under 40 years of age had an education higher than a diploma and an
education not related to the field of agriculture and fisheries. About 67% of the producers had the
production area less than 500 m2 for production. 66.2% of them used tap water as a source of
water supply and 68% used urban gas distribution system for heating. Glass aquarium with 76.9%
and cement ponds with 32.3% were the majority of the materials for the production structures.
About 90.8% of the producers used concentrated feeds and 67.7% of the farms used live feeds.
Iranian food brand “21 Beyza” with 36.9% frequency was the most popular brand. Artemia was
the most used live feed with 70.8%. The most rate of sale was in the spring and 64.6% of the
average sales of each producer are sold within the province itself. On average, 14 ornamental
species were grown in each farm. The dominant productive species were guppies, koi and
cichlids. Disease, nutrition, and larval mortality are the most important challenges of the farmers,
which should be prioritized by the planners and government.
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