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A Study on the Sorting Effect in Aquafarm
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Abstract

Overstock in aquaculture is a matter of concern in aquaculture management. To sort fish based on fingerling
size in case of overstocking is an important problem in aquaculture farm.

This study aims to determine the amount of fry overstock and sorting time in aquaculture farm. This study
builds a mathematical model that finds the value of decision variables to optimize objective function summing
up the fingerling purchasing cost, aquaculture farm operating cost and feeding cost under mortality and farming
period constraints.

The proposed mathematical model involves following biological and economical variables and coefficients:
(1) number of fingerlings, (2) sorting time, (3) fish growth rate and variation, (4) mortality, (5) price of
a fry (6) feeding cost, and (7) possible sorting periods. Numerical simulation is presented herein. The objective
of numerical simulation is to provide decision makers to analyse and comprehend the proposed model. When
extensive biological data about growth function of fry becomes available, the proposed model can be widely
applicable to real aquaculture farms.
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90 500 619.0 1,426.4 307.4
85 500 582.7 1,375.5 292.8
80 500 546.9 1,321.3 274.3
75 500 511.7 1,263.6 251.9
70 500 477.0 1,202.3 2253
65 500 442.6 1,137.3 194.6
60 500 408.6 1,068.3 159.7
55 500 374.9 995.6 120.8
50 500 341.3 919.1 77.8
45 500 307.9 838.8 30.9
40 500 274.5 755.0 -19.6
35 500 241.2 667.8 -73.4
30 500 207.7 577.6 -130.1
25 500 174.0 484.8 -189.2
20 500 140.1 389.8 -250.2
15 500 105.8 2933 -312.4
10 500 71.1 195.7 -375.3
5 500 35.6 97.7 -437.9
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o] A¥E K Aofu|g-2 gugo| R FA7|te] mhE WEo] glon AERlEY; 2GHE

R Al 4 Qe

<E 25 WU 2/|UAOR Qlsto] MY H]go] o]loR WSHe EolRsHE A 42
o o] AMHS SHe A9 FAVIKE 8 AEES TEsle] Uil A0 B 4 gk Akt ¢
ARAmALO 2 ojele B 4 gl A9t GFAVIKE 0%Uo] AMek A5 oF 1499] GPAIZEE
%510] 307,000 9| o]ojo] WAsH: A9eps A2 B 4 ot
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e Shiia) SRe Zole] Heje B i |gA40h B : Pleostollts 5% HE U4
BS990 B ARIA B Al E oufe] cloke T ksl B ololictst

iy g e o
|

HE EAo] el ChEi —‘?—Xﬂ(r:]-,—‘lﬁ_ A+ Phime-costyS 715l & 4= ik AA] oA
= 3 = QArEAARe oIS Atefste] Sl stefol o slofth
AR Hge) S5 AmE] flete] MgAeEel Wl w2 vkt S45 oF Ak v

FA7dGell glo] BEES o) RS vA= 7MY S48 AEd waeetal & 4= ok 271

] = 52%, 70%, 88%<)

o] A7t e Aojulg, AbRH], Qu] W HEHES ALlR éﬂb R <3t 4>¢} .
o Ao gabrl yeRb=

> & LERRAL Qltk 90

) = 82
Hoks A, Aofnlg-2 Y] dzolH® WEo] {lal Yvle WSt FAIRbl wet
Ao R S7BHL 9= gle & 4 o, el whE vl AEE0] w2 o1l

el )

H|-g& | Z]oin| AFEH| 2-oJu] o]o)(& /u)

A Ay 25 0.52 0.7 0.88 0.52 0.7 0.88 0.52 0.7 0.88
90 500.0 562.6 619.0 666.2 1,426.4 1,426.4 1,426.4 363.8 307.4 260.2
85 500.0 532.4 582.7 624.6 1,375.5 1,375.5 1,375.5 343.1 292.8 250.9
80 500.0 502.4 546.9 583.9 1,321.3 1,321.3 1,321.3 318.9 274.3 237.4
75 500.0 472.6 511.7 544.1 1,263.6 1,263.6 1,263.6 291.0 251.9 219.5
70 500.0 442.8 477.0 505.1 1,202.3 1,202.3 1,202.3 259.5 2253 197.2
65 500.0 413.1 442.6 466.8 1,137.3 1,137.3 1,137.3 224.2 194.6 170.5
60 500.0 383.4 408.6 429.2 1,068.3 1,068.3 1,068.3 184.9 159.7 139.2
55 500.0 353.6 374.9 392.1 995.6 995.6 995.6 142.0 120.8 103.5
50 500.0 323.7 341.3 355.6 919.1 919.1 919.1 95.4 77.8 63.5
45 500.0 293.6 307.9 319.5 838.8 838.8 838.8 453 30.9 19.4
40 500.0 263.1 274.5 283.7 755.0 755.0 755.0 -8.2 -19.6 -28.7
35 500.0 232.4 241.2 248.2 667.8 667.8 667.8 -64.6 -73.4 -80.4
30 500.0 201.2 207.7 212.8 577.6 577.6 577.6 -123.6 -130.1 -135.3
25 500.0 169.4 174.0 177.6 484.8 484.8 484.8 -184.7 -189.2 -192.8
20 500.0 137.1 140.1 142.4 389.8 389.8 389.8 -247.3 -250.2 -252.5
15 500.0 104.1 105.8 107.1 293.3 293.3 293.3 -310.8 -312.4 -313.7
10 500.0 70.3 71.1 71.7 195.7 195.7 195.7 -374.6 -375.3 -375.9

5 500.0 35.7 35.6 35.9 97.7 97.7 97.7 -437.9 -437.9 -438.2

2) o] %) AolA] male] Agael SIS ol Slslel wgE el A4E Aleldel gt SRt goz
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4
o] AuE i o(t) =05 « w(t) ] B9 olefo] WASHA| ¢hor] Hlgo] 7p 27 UAY(-381,100
= 3 R UERTh (1) =07 « w(t)
Al Af= FAY 259U Aol &7 7h dofuh,
A717He TSl 993,8009) o]ojo] HhgEh= A
7] e vl S| LRI Q=
o AR S5 vl8a FAVIRE d=e] et
Z7IAe] Aol FAEAE SAlel Hoks -] Aiks <3t 6>, <1 2>9F {Fo] uEhdt
<3k 6>ofA K AL AXLL 27U e] Jrrh e FAIREe] w3t o]of(r8)e] A
= B A sofdth ozl oapdAAte] SarEd Vil whE FAEAeE Rao] XAzl

=
e Hojen, 27UAEAlA Bed] Mg Fe mefshe Zlo] Fadks Hojerh

G Utk <3 5>ofA EH prlERke] whE

z27|UAe & o el o
B

<H 5> Z7|UA 20%2 F2 FAEXI T2 HIES H} (Sre - e

HAp | A ojH] AbizH] =] o]ol(=4])

2 0.5-0.7 0.5 0.6 0.7 0.5 0.6 0.7
90 500 619.0 709.9 1,426.4 2,112.7 -409.1 307.4 993.8
85 500 582.7 683.6 1,375.5 2,040.0 -399.1 292.8 957.4
80 500 546.9 655.6 1,321.3 1,962.4 -391.3 274.3 915.5
75 500 511.7 626.0 1,263.6 1,879.6 -385.7 251.9 867.8
70 500 477.0 594.6 1,202.3 1,791.2 -382.3 2253 814.2
65 500 442.6 561.5 1,137.3 1,697.1 -381.1 194.6 754.4
60 500 408.6 526.6 1,068.3 1,596.9 -382.0 159.7 688.3
55 500 374.9 489.9 995.6 1,490.7 -384.9 120.8 615.9
50 500 3413 4515 919.1 1,378.4 -389.8 77.8 537.1
45 500 307.9 411.4 838.8 1,260.1 -396.5 30.9 4522
40 500 2745 369.7 755.0 1,135.8 -404.8 -19.6 361.3
35 500 2412 326.6 667.8 1,006.1 -414.6 734 264.9
30 500 207.7 282.1 577.6 871.3 -425.6 -130.1 163.6
25 500 174.0 236.6 484.8 732.1 4374 -189.2 58.1
20 500 140.1 190.1 389.8 589.3 -450.0 -250.2 -50.8
15 500 105.8 142.9 293.3 443.7 -462.9 312.4 -162.1
10 500 71.1 95.4 195.7 296.2 -475.7 3753 -274.9
5 500 35.8 47.6 97.7 148.0 -488.2 -437.9 -387.6
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<H 6> SFABXLL 27| YAUEL]

(9] : A9
j‘;j]]_ 0.5 0.6 0.7

o 15% 20% 25% 15% 20% 25% 15% 20% 25%
90 -254.7 -409.1 -609.1 469.1 307.4 100.1 1,162.5 993.8 779.5
85 -249.1 -399.1 -593.1 4494 292.8 92.2 1,120.4 957.4 750.4
80 -245.2 -391.3 -579.9 4264 274.3 79.8 1,073.3 915.5 715.3
75 -242.8 -385.7 -569.6 400.0 251.9 62.9 1,021.1 867.8 673.8
70 -242.1 -382.3 -562.0 370.1 225.3 41.2 963.4 814.2 625.7
65 -242.9 -381.1 -557.1 336.6 194.6 14.8 900.2 754.4 570.8
60 -245.3 -382.0 -555.0 299.5 159.7 -16.4 831.3 688.3 509.0
55 -249.3 -384.9 -555.5 258.9 120.8 -52.3 756.6 615.9 440.2
50 -254.6 -389.8 -558.5 214.9 77.8 -92.8 676.2 537.1 364.5
45 -261.3 -396.5 -563.8 167.6 30.9 -137.8 590.3 452.2 281.9
40 -269.1 -404.8 -571.1 117.1 -19.6 -186.9 499.1 361.3 192.9
35 -278.0 -414.6 -580.3 63.8 -73.4 -239.8 402.8 264.9 97.8
30 -287.8 -425.6 -591.1 8.0 -130.1 -296.1 302.2 163.6 -2.8
25 -298.3 -437.4 -603.1 -49.9 -189.2 -355.1 197.7 58.1 -107.9
20 -309.2 -450.0 -615.9 -109.4 -250.2 -416.2 90.1 -50.8 -216.9
15 -320.4 -462.9 -629.1 -170.0 -312.4 -478.7 -19.6 -162.1 -328.4
10 -331.6 -475.7 -642.2 -231.2 -375.3 -541.8 -130.8 -274.9 -441.4
5 -342.5 -488.2 -655.0 -292.4 -437.9 -604.8 -242.2 -387.6 -554.6

40
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0.7(15%), 1,162

0.7(20%), 993.8

0.7(25%), 779.5

0.6(15%),469.1

0.6(25%), 100.1

80 85

0.5(15%),-254.7

0.5(20%), -409.1

0.5(25%), -609.1

<ag 2> Z7|YA L= FABRI| #A
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3) Alo7HA, AtwH], &FHE] W

Ao7kA, Absnl, @gule] Mee Mo A wise] ohet Mol ulgAe welth ol
g A2l whge] sio] ol Y& niHl=rke B flste] <i 4> shE 71w=oR slef Aofrt
2, AR, egule] wigel whE Rt FAE o Ak <5t 7>, <3 8>, <3t 9>t

<3t 7> UAe] 5k dehs wglolAe] Thset AlofrhAe] wigels vekd Zlolnt
20% FARAAE o) =06 « w(t) o]l AEEO] 52%, 70%, 88%<1 - |oje] ZHAo] 2009dfA] 7}
7} 34591 32391 304¢l0] & wipx] 27] WAle] Thsdithe Al Kol Ert o] duks BE Aok
Aol Al Aol Feg2 A vixke AR Holw, AoPtAe] o u 27]HAe] faie
Zoleths As ovfgith

<3t 8> AbmH|e] WTE vEhd Zlojrt AEgol
A 7k7 4129, 3769, 3.52900] & wWi7kx] Z7] WA
TS ok AEEO] wolrle A, AEAPIZE AR 909 ATES B4l it 90 ol =
70%S1 735 85%10f], 88%21 75- 80<ef| olFefAl= Flo] o avpHoR uepdtt ok Apmu|e] W
FHUAE AEEO] ok Wl FolEe Ao vrhfal ot

<R 9>i= gule) Rlies UERA Zlolth A&l 52%, 70%, 88%31 - &HlE-0] 100,0009]
[ollA] 712} 74,4949, 78,4481, 81,759910] E w7k YA "Ao] Thsdiths As Mol
AEE 0% 7105 W, 2]0}71A2: oF 62%((323~200200), AFE71AL: OF 150%((3.76~2.5)/2.5)
HEHeIE 7= Al Histe] 2 guls oF 21.5%((100,000~78,448)/100,000) W1EHIFIE Hojal 9k

s

rr

ﬂ_a

>~
g
<

<& 7> YA 20% PAERL o(t) =06 « w(t)Q B X7+ HSHL

Aol | ; ] _
Gy | A | ARmEIE | efug | Fdse) | AEE | AU | R
345.60 864.0 562.6 1,426.4 -187.3 0.52 90 14.26
323.00 807.5 619.0 1,426.4 -91.2 0.70 90 14.26
304.10 760.3 666.2 1,426.4 -88.0 0.88 90 14.26

<& 8> LA 20% FATXL o(t) =06 » w(t)Ql B AlZH| HSHY

AlgH

(fy Dol mepig | dmeis | ewuis | gulee) | s | awasl | wssn
~)g

4.12 500 926.5 1,426,4 -67.3 0.52 90 14.26
3.76 500 875.6 1,375.5 -151.8 0.70 85 13.75
3.52 500 821.4 1,321.3 -137.3 0.88 80 13.21

<E 9> YA 20% ZAWER} o(t) =06 » w(t)Ql AL 2YH| HEHY

() @ A9, 9

ECTTIN R : i ; :

Gy | Mg | AmEg | equig | ugE) | RS | AwA | wE0
74,494.0 500 562.6 1,062.6 -4.3 0.52 90 14.26
78,448.0 500 619.0 1,119.0 -8.4 0.70 90 14.26
81,759.0 500 624.6 1,124.6 -5.6 0.88 85 13.75
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