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Article Info ABSTRACT

Article type: Background and Objectives: This study aimed to measure the effect
Full Length Research Paper  of farm management on the production efficiency of rainbow trout
(Oncorhynchus mykiss) farmers in dual-purpose agricultural ponds in the
west region of Isfahan province and determines its indicators.

Article history:

Received: 05.06.2023 . .
Revised: 06.11.2023 Materials and Methods: In this study, 30 farms were randomly selected

Accepted: 06.20.2023 from the cities of Khansar, Golpayegan and Faridan, and the necessary
documents regarding consumption inputs and actual production were
prepared by completing a questionnaire. In this study, in order to

Efim:nrg;: investigate the technical efficiency in fish farming units, the data coverage
Isfahan prévince, approach was used based on the product-oriented model with variable
Management, efficiency relative to the scale. After estimating the level of management,
Operating factors, the regression of this index was estimated with the level of efficiency and
Rainbow trout operating factors of the farms under investigation.

Reults: The average efficiency of fish farming systems was obtained by
using data coverage analysis as 0.95+0.08. The difference in average
technical efficiency of three cities was not significant (P<0.05). In terms
of consumption of inputs, the results showed that most of the inputs were
consumed in a balanced manner, except for electricity, and 8 farms
consumed more than the required amount of electricity. The results of the
regression analysis of the management score and operating factors
showed that out of six operating factors, the relationship of two factors,
the amount of energy consumed per kilogram of fish production and the
amount of profit from the production of each ton of fish, was significant
at the level of 1% with the management score. Also, the regression of the
amount of management and other important rearing inputs with the
amount of technical efficiency obtained was significant (P<0.01) and
the two factors of the amount of management and pool structure had
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a significant relationship with efficiency at the level of 1%. Therefore,
modern structure and aquaculture management have the greatest impact
on farm efficiency.
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Figure 1. Land use map of Isfahan province and the distribution of fish farming ponds in this province. Most
of the fish farming farms in the province are located in the western and southern regions of the province,

including the cities of Isfahan, Semirom, Golpayegan, and Fereydounshahr. The fish farming centers in
Semirom and Fereydounshahr are mostly single-purpose, while Isfahan and Golpayegan are dual-purpose.
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Correct selection of the type of aeration device
Soasn DU s oS v

Recording all breeding events
. |
PSL P s ol ols g
Following the correct feeding principles
Pl s Slles el .
Performing fish digitization operations
135 58 5 5K gy Pl 3l ealizal ,
Using a sedimentation and degassing pool
a0 ol sl v
Permanent farm monitoring

55 5 bt 50 58 DLl jates ol

ST IS0 A

Continuous physicochemical and microbial tests of

incoming and outgoing water

Ay
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Continue Table 1.

St el )
O 6 v i e o sl Status bk el s,
Assigned score & sk Parameter Row
(between 0 and 1 for each item) No Yes
3516l (55l bl G e X
Standard emergency power system
Lo sl 25 Lo .
Fencing the pools
Fosn Al Sy g bl s W
Presence of a canopy over the breeding pool
sl g \Y
Layer production
O3l pamsas Kby 3l esliza -
Using an aquatic veterinarian
w50 e il Cun v
Healthy condition of the farm environment
A8 30 (83908 3 PP ID amd p 3l eslinad \o
Using a disinfection pond at the farm entrance
Lo glaesla s Al ile G156 5l eslial pae
Fosx b M
Not using metals such as iron in structures related to
breeding water
rein 5B e 5 3l et gy o ST g 5L 2
uL:sT Y \V
Having a standard covered feed warehouse and no
direct sunlight
11e glaansS 5 @Il 3l eslial A
Using pallets under food bags
el 33 3l 0diS S ghedS sl ge S eslinad "
Using permitted disinfectants in washing
})13451/..»:};‘-)”;5(.& v.

No arbitrary prescription of medication

\ ). nj.a.'r @.}
Total score out of 20

Mg oo Shas e sbusst Olgea dE
LUyl andlas opl Jio (534S Lk S (5, Sesll
w)fﬁdl_:_ﬁ.h OJMJLAJ‘}:.SL‘B w\u.:.a‘)\bw

ATV 5T sl .

Vag

5 (V1) O 5 wle adlas bl

03 Mg gl st (YY) oL 5 ls,
Ol w305 <1 2 a slile My a2
A bl G5 Gae s 5 Glila s e
B s DUl sl eld g el S
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Table 2. Important factors measured in the studied farms.

Shas Gl

i aS oSSk BrY s,
Maximum  Minimum Staf‘d"f‘fd Mean Factor Row
deviation
65 4 14.19 19.43 (S D e Dl o005 o2 1
Farm water inlet flow rate (liters/second)
175 13 152 1553 5 o 2] g el o sl o 2
Average water temperature of the rearing pond (degrees Celsius)
LY s -
3000 250 570.0655 967.9 (s shosn Aol e 3
Surface area of each rearing pond (square meters)
(Ol g O glie) SR8 0083 53 Jnll&«&iﬁ ol 6:>'\:J,.; YUURYN
60 0 741 8 Cost paid for food supplements during the rearing period 4
(million Tomans)
(Ol Osabes) oo 0593 53 sls Sub (2o 4 5a
60 0 3.08 10.38 Cost paid for medicine during the rearing period 5
(million Tomans)
; sdigslala, ale %
28000 8000 50557  49576.67 19050 A8 03 B ST et S 6
Number of fry released per farm
Sla i ¢ Lo [y ol Sl s 4
462 152 99.76 123.69 (Ol 0e) ot sl o 2l 0 7
Cost paid for fry (million Tomans)
88 5 16.95 26.49 ooy 202 () g2 03 Syt e Ol 8
Feed consumption per period (tons) per farm
Sle i ¢ Sl Gl ok Sty oaiys
1760 30 3483 542.1 (Ol 0e) Shst sl o ot 0 9
Cost paid for feed (million Tomans)
FCR) 1l s o
1.57 0.83 0.14 1.075 FERI L Jod 2 10
Feed conversion ratio
2 . e
83 5 16.84 25.54 () o 2 05 0 11
Total production per farm (tons)
e .
5312 310 1079.98  1656.3 (O 0) Ao I8 12
Total sales (million Tomans)
- é ‘ JJ -
57.7 8.75 13.32 26.83 (s 2 A A8) o 1l 0 4 13

Production per unit area (kilograms/square meter)

(ankad) il slows
20000 0 4635 2970 14
Number of losses

sele Sl GlS) o550
1017568 91696 197620 400192 (el 2l ) S5 e 5 15
Total energy consumption (kilowatt-hours)
L o3l (Cole ol 55
495 5.1732 10.76 20.1 Pl 2 sl (sl 2l D) S5 S e 16

Energy consumption (kilowatt-hours) per kilo of fish
() 2505 036 STl 2 o il & W5

3.14 0.35 0.73 1.55 17
Production per liter/second of incoming fresh water (tons)
s s -
241212 1952 50081  885.47 (Ol 0le) i 8 18
Total costs (million tomans)
S =
2899.88 0 601.82 76257 (Ol 0nhe) pall® e 19
Net profit (million tomans)
e R 14w
45.44 0 9.73 26.98 (O Q) 105 o Sl 4 2 20
Profit per ton of production (million Tomans)
5oL
1 0.624 0.08 0.95 2 s 21

Technical efficiency

1- Feed Conversion Ratio
a1
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Table 3. Technical efficiency rate in the studied farms.

e 4 33k e 2L el s 5p ol
(Need for development) a5 « 3L 0.873 1 1
(Need for development) a5 « 3L 0.881 0.962 2
(Need for development) axw 55 4 3L 0.999 0.835 3
- 1 1 4
(Need for development) axw. 55 4 3L 0.989 0.98 5
(Need for development) axw. 55 4 3L 0.969 0.844 6
(Need for development) «xw. 55 4 3L 0.856 0.945 7
- 1 1 8
(Need for development) axw. 55 4 3L 0.997 0.917 9
(Need for development) axw. 55 4 3L 0.996 0.905 10
- 1 1 11
- 1 1 12
(Need for development) «xw. 55 4 3L 0.912 1 13
(Need for development) axw. 55 4 3L 0.961 0.935 14
- 1 1 15
- 1 1 16
(Need for development) axw. 55 4 3L 0.825 0.978 17
(Need for development) axw 55 4 3L 0.734 1 18
(Need for development) axw 55 4 3L 0.874 0.624 19
(Need for development) axw 55 4 3L 0.986 0.873 20
(Need for development) «xw. 55 4 3L 0.972 1 21
- 1 1 22
(Need for development) axw 55 4 3L 0.955 0.877 23
(Need for development) a5 « 5L 0.875 1 24
- 1 1 25
(Need for development) axw. 5 « 3L 0.918 0.959 26
- 1 1 27
(Need for development) axw 55 4 3L 0.824 1 28
(Need for development) axw 55 4 3L 0.955 1 29
(Need for development) axw. 55 4 3L 0.983 1 30
0.944 0.95 (Average) -.Sle
0.11 0.08 (Deviation Standard) ;Les <l il

ay
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Table 4. Percentage of frequencies in technical efficiency of the studied units.

(Ao33) oo S35
Relative abundance (percentage)

Gl jlsl 5

Absolute abundance

@5@.)6.:)\5.&» 5,

Technical efficiency range Row

06 3 5
3 e 1

0 0
Less than 0.6
33 1 0.6-0.7 2
0 0 0.7-0.8 3
13.3 4 0.8-0.9 4
26.7 8 0.9-1 5
V) S o5 ol
56.7 17 (V) Jo6 2
Perfect technical efficiency (1)
; S
30 9 ek s 7
Optimal efficiency
100 30 <80
Total

3L (V) ol ol Galide L 5 2 o 53 8 oS sl opl ime 4w 1S

S gl ple sl S Ol pea a8l 5 e Deap
L eslizad LOT LIS s )

asyp 0 gl L3 edd el mls bl
Rl sl S Olgear 5L A4 sl 4 VY ol
crl 3 Sl p 5 e o Sl edd sl gl
Syl
St bt Gb il gleslg Ol 5550
3 S beslg 2 sesls 815 s 55 el
TNl Do3o 53 5 Mg edd B rae 5L 5550 A
i wbse ol DB Ol Dae Sl
S Glolg L ol Glaelg Sl 45 LS
Laoslg ads 5 35 S, sl sl O me 5130

ARY

#

ae ) e J}";dd OML.:ZAVJ)J?))‘\S)}JQQLAA

S i w5 SR 5 2D 5eS 14 el
L3L e JAS 2 2 sl as 5 WV o5 5 ls g
50 2L SRl e o s Shas s 4 5L
gl S S S s (s
FSES 4l o8 SRl Gl e oS
L3S S5 a8 Glasye A sima 5 LU O
O 55 4 S e ksl ane S
S s e 0L Iy eslie 50 0 Jadr s

Ales s ) el Gz @l el
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Table 5. Farms that need models to increase efficiency and farms that can be models for them.

2SN gl 0 led S el as 30 0 5led )
Model farm number Farm number requiring model Row
Y A =YY —)Y =Yoo -Y¢ Y \
VY —£ —\) =Yoo YV ¥ Y
YYYV A =YY Vo -V Y 0 s
\Y -YE —Yo Yo 1 ¢
Yo —Y¢ v 0
W =YV =130 -V =\Y -¢ q 1
VY -V Y0 — VY — Yo ¢ Ve %
W -t A B A
AR ¥ \V q
Ye-Y) 4 B
YO YV —)) —YE ¥ —\Y Ye 1
A =YY =) VY Yy Y
YY) -VY ) -YE Y1 Y

andlas 55 40 t)‘}“ 08 Lol O ae 313l Ol 5 =\ J i

Table 6. Amount of excess input consumption in the studied farms.

e U,AL:L: sl laas £syls e sk oS Jp)l}» oslg Cj. I
Measurement scale  Surplus amount Farms with surplus consumption Input type Row

125 3

4l s ) 3.6 7 653)};_j0\)-?n 1

Liters per second 15.2 17 Amount of water input

2.8 19

axlad 5300 6 o g ilala, ‘;hudau‘ Sl 2

Pieces 9400 Number of fry released
4 2.6
& 0.9 14 s St 3
Tons 1 17 Amount of feed consumed
203550 3
194600 6
121600 7
iy AS 207880 10 G G yne Ol
) 25725 14 ’ - 4
Kilowatts 394926 17 Amount of electricity consumed

52253 19
1100 23
79270 26
215 5
48 9

Obe 55 O sles 52 14 i s 5

Million Tomans 6 19 Total cost

144 23
235 26

144
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Table 7. Average excess input consumption in the studied farms.

o s O e 63l jlne Gl 5 Jas g0 =l g 2
Measurement scale Input type Row
G 48 7ol
e A 11374357 20 1
Liters per second Amount of water input
5 S S sl
Bad 0 Js) e 2
Person Number of workers
axk’d ol glula L | e
512.66+1931 ST e e S 3
Pieces Number of fry released
Lz . Sy
& 0.148+0.52 e S oM 4
Tons Amount of feed consumed
- a 3 NI
=l 42695492524 O S S 5
Kilowatts Amount of electricity consumed
ey »
O Qe 16.32+47.3 “n ks 6

Million Tomans

Total cost

Woosd e sdalin A Jods )5 &S, 5boles
oS 5 ablS T Jadr el oS las 5
Ayl ol 3l A 5 Csllae W8 Ol s
b s o3lg w a5 Lplie s olew
Llodow; < ghhae 1) 5
s> s sla; 55U 5 ol o ke DS, o)
SlassSb Glas,sly 5 Ly e 0,00 4 Jsdr S
Jadr opl 5o 65 dase 0L ) A5 (63 s
s b L LSl e g Sl i Ol e

.JJA.;OJ\AL\:.G gL..iJ.iJweJa_;

Yoo

g B pmn LSl Ol 5l omls Ll
Ll ol wlipny ol b
S Lles gl esliial JIS (65,0 5l &) s
P G b ran Sz alas sl b
o33 3 25 &S G Sl SN bagge IS
Slge Dol b L1575 e i b me i
Bl s [ LS es oyl

My s ekl Casa g Ol A s
B I N T S
o Mg 5 Al W5 Ssles g )5
(P>2/00) dals sy Sl pns bl iy



Oyt 9 2l (gagaomo [ (510,556 1 £ )50 S prdo ;3T ou 52

andlas 3 40 cﬂ}aj.: <ol s g edel Cowsts M5 Ol —A J g

Table 8. Achieved production and desired production in the studied farms.

cstae 4S5 sl A5 “wop S
10.5 10.5 1*
11.75 11.3 2
29.95 25 3
15.8 15.8 4*
442 43.2 5
17.2 145 6
23.27 22 7

30 30 8*
43.62 40 9
42 38 10
45 45 11*
50 50 12*
7 7 13*
19.26 18 14
35 35 15*
22 22 16*
10.73 105 17
7 7 18*
5.6 35 19
41.25 36 20
13.8 13.8 21*
35 35 22%
20.5 18 23
5 5 24*
29.5 29.5 25*
15.64 15 26
83 83 27*
12 12 27*
34.5 34.5 29*
36 36 30*
26.53 25.54 ke
Average

Laen JolS LIS 15 gl el ol il o3l a5 b 0T pllae ) 5 45 ol o5l 50 aias Ol ol e
* The asterisk indicates farms where the desired production is equal to the actual production. These farms are at full
efficiency

Yo
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Table 9. Farm management score and production performance factors.

Si e SHRRT s
b5 J’:U » S o 5 sbl A AN
TP sl ol VR U R AN SR o S
Feed (wrrmn () Energy 52333 Profitper ~ Management .~ .
Conversion Produ_ction Number consum_ption Production ton of Score
Ratio per unit grea of Qeaths per I_(llo per liter per prod_ugtlon
(kg/m*?) (pieces) of flsh second of (million
production water input Tomans)
1.1 21 2500 254 2.1 21.78 14 1
1.06 26 2000 23.45 1.61 29.1 15 2
1.2 20 500 25.02 0.833 27.42 16 3
0.94 12.9 100 23.9 1.32 45.44 18 4
1 275 8000 11.45 1.96 20 18 5
11 16.57 500 30.5 11 334 13 6
1.2 21 10000 14.84 1.25 335 18 7
1 57.7 7000 235 3 35 18 8
1.05 26 10000 8.3 0.89 34.32 18 9
1.05 41.6 0 17.17 1.08 26.23 17 10
1.02 45 20000 5.32 0.7 31 16 11
0.86 54 300 8.125 1.6 26.3 19 12
1.15 23.3 0 13.1 1 16.4 14 13
1.11 18 3000 25.75 1.8 28.34 16 14
0.86 46.6 100 17.62 0.875 33 17 15
1.12 314 0 9.32 3.14 20.1 17 16
114 15 10000 495 0.35 10.7 10 17
13 12.7 1000 34.13 1.75 11 14 18
1.57 8.75 0 485 0.44 0 13 19
11 39.6 500 8.81 1.03 27.67 17 20
0.88 20.3 0 15.8 1.2 34.23 14 21
0.914 40.5 1000 29 1.75 44.12 18 22
1.11 18 200 20.72 2.6 19.6 14 23
1 143 0 2241 0.714 22.96 14 24
1 17.35 200 13.68 1.84 36.74 18 25
1.02 12 0 23 1.66 22.47 17 26
1.06 276 5000 8 2.76 35 17 27
1.23 48 200 23.84 2.4 18.1 17 28
1.07 16.43 7000 13.37 23 30.47 18 29
1.07 25.7 0 9.61 15 35 19 30
1.07 26.8 4714 19.62 15 26.59 16.13 e
Average
Shore Sl il
0.14 13.54 3043 10.95 0.74 9.89 2.16 Standard
Deviation

Y.y
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Table 10. Results of multivariate regression analysis of the relationship between farm management level and
production performance factors.

P o3 gnn o t o bl 3 lskenl Sl il B ,» sy
P significance level  t-statistic ~ Standard deviation B coefficient Variable
ol o s
0.0379* 2.2 3.93 8.655 B

Fixed coefficient

L W gl g3
0.0078** -2.9 0.03 -0.089 Al AS a5 Gl G5 e
Energy consumption per kilo of fish produced

Db O RUPHIRK 13
0.0082%* 2.89 0.038 0.11 (Oleg Ophe) 45 05 oo SISl 40 2 e
Profit per ton of production (million Tomans)

T4t s Bl g
0.28 1.098 0.379 0.42 S0 2N s 2 sl WS
Production per liter per second of water input

Y Y g 3o Ad g
0.077 1.85 0.022 0.042 (o 2 p 240 o s 2 o
Production per unit area (kg/m°)

(FCR) 1i& s

0.138 1.54 2.82 4.34
Feed conversion ratio
axlad) s sluws
0.4 085 5.83 4,99 (4nksf) A sl
Number of deaths
R?=0.66 Adj R?=0.57 R=0.755
Durbin-Watson=2.21 P=0.00014

VAR ck..»).) )\J&M Q}Uj \-}‘ﬁ-‘ e /0 cﬁ.»).b )‘JJZ&A CJ_}UJ Q]j:.a #
* Significant difference at the 0.05 level, ** Significant difference at the 0.01 level

Olye 3550 03 o Ko 5 35 Wl 530S ala S o OV e el Jte Adj R? ulul
St daly sl b 5 e s Sl Jels s s Logs Ses gla, S Loy e bl bl
R R B3 S VECI W T 3 o Ses HSL Ll Sl AS e e
ot s Al a3 Jel s Ol eSS A S Sl e e 55 Olpe L 5SE
N R 22 el g ) ol s Ul 5 L
2 L edS b Ve Jads s ksl s Olger A8 o0 5 o3sr Jld gae doys S Cld“
e S5 Ol 53 skl Ol sl S3A Ol s S ol smie 1) o pde
Copde o (b oSS 4 g lle Ol b ale pS5kS o a5 il 3 pas
et b g 3 S Aalg a5 5kl Gl sl =+ /4 AR SVL S e i s oy Al e e O e
SF ool 55w Ol 53 skl Ol sl a1y oo r;,t,s,a s sl 4 e (6551 Ol (LSL

Yoy



YEe L LU oF olond V€ 2593 (U T 595 9 (55109030 A1 gl

=L sl 53 8 Sosn e slesle ule
ool s b oL Ol Lobass Jles!
5 S e Ol 5580 53 5 (P</0V) 55 ls sne
3oeas bpme doys S by Sl el
5 oekS g e ol glos s Ol bl
Ll sdel Cozey (23 LS Olje b 4z 30 oo
Sl sl s pg oile a2 Sl s
bl 5 Ll AV S 58 5 e poiia
e 03 6505 b Lt 5 e 05
L shote @b il VL o e 00l 4

Syls Josa

Sl Y e el e A
S e ek 3 Ikl

Ogmsly mosd oolel e ol iash o
bl ol SISl wams bogoop VYV Ll 50
St pde O5a31 3,8 513 VYO BV/6 650 5o
SUoballes sl g o syl ks o
el o b p UK
P R B DI O PO SIS IR B PV
ENES Sy sSt O S5 s opl 5o tlreslg
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Table 11. Summary of multiple regression model and other factors with technical efficiency.

PLS)‘%;’A’“CE-" t o bl 3,lslal o il B ., ey
P significance level t-statistic Standard deviation B coefficient Variable
0.000** 14.95 0.05 0.81 T ’“’
Fixed coefficient
sl o3l s
0.0035** 3.2 0.0096 0.03 T
Type of pond structure
L 5 0l
0.43 0.78 0.0025 0.002 « ) e O
Experience (years)
0.0089** 0.46 0.009 0.005 St o
Management score
0.37 0.91 0.0002 0.00021 <@’A’:ﬁ) o C]M
Farm area (square meters)
ol sl
0.92 0.09 0.009 0.0089 i
Water temperature
0.47 0.71 0.0014 0.001 MR O
Age of the farmer
R%=0.27 Adj R?=0.19 R=0.52
Durbin-Watson=1.9 P=0.0034

* Significant difference at the 0.05 level,

0N s 3 ls e sl Ogee T r/v0 e 53 13 e i 05

\R%3

** Significant difference at the 0.01 level
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Figure 2. Average technical efficiency in the three studied cities.
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