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Abstract

Fish stocking is important element of land-based aquaculture management. To maintain constant stocking
rate considering biological and economic condition is a convenient strategy in intensive aquaculture.

This study is aimed to analyze the effect of over-stocking(more than aquaculture capacity) for certain
periods of time. This study make the mathematical decision making model that finds the value of decision
variable to minimize cost that sums up the water pool usage cost and sorting cost under critical standing corp
constraint.

The proposed mathematical decision making model was applied to 12 sample combination of sorting cost
and the number of fish on the Oliver flounder culture farms. If a immature fish can be sold for high price
than farming cost, restricted over-stocking resulted in a improvement of economic performance. When
extensive comparable biological and market data become available, analysis model can be widely applied to

yield more accurate results.

Keywords : Aquaculture management, Over-stocking, Productivity analysis, Land based aquaculture system,
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Table 1. Parameters, constant and growth function
Parameters m S K K No N N, N;
Value a 4a 8a 12a 10000 11000 12000 13000
Constant, function P T Wese w(?)
value 15 298day 500kg w(f)= —6.4278 + 1.1576¢—0.00077¢ + 0.0000187
Table 2. Optimal solution of models
(unit : a)
No. of o Dividing Cost according to dividing number Added | Total
fish(N) Dividing No. cost(s) 0 1 2 3 4 5 6 7 cost cost
1-2:3:-5-7-9-12-15 4a 48 132 | 240 | 505 | 785 | 1091 | 1571 | 2066 2066
No 1-2:3-5-7-10-15 8a 48 140 | 260 | 545 | 853 | 1363 | 2263 2263
1-2-3-5-7-10-15 12a 48 148 | 280 | 585 | 921 | 1471 | 2431 2431
1-2-3:5-7-9-12-15 4a 44 | 124 | 226 | 481 | 761 | 1049 | 1517 | 2012 | (255) | 2267
Ny 1-2-3:-5-7-10-15 8a 44 132 | 246 | 521 | 829 | 1319 | 2204 (315) 2519
1-2-4-6-10-15 12a 44 140 | 408 | 726 | 1426 | 2371 1968 | (375) 2746
1-2:3-5-7-9-12-15 4a 41 115 | 214 | 459 | 732 | 1020 | 1488 | 1925 | (420) 2388
N, 1-2-3-5-7-10-15 8a 41 123 | 234 | 499 | 800 | 1290 | 2160 (480) 2640
1-2-4-6-10-15 12a 41 131 | 391 | 703 | 1393 | 2323 (540) 2863
1-2-3-5-7-9-12-15 4a 38 108 | 204 | 444 | 710 | 989 | 1445 (570) 2495
N; 1-2-3-5-7-10-15 8a 38 116 | 224 | 484 | 778 | 1248 | 2118 (630) 2748
1-2-4-7-10-15 12a 38 124 | 376 | 845 | 1355 | 2285 (690) 2975
5) ABEE o &% ATl A AAE T

,90,



Table 3. Cost according to no. of fish and dividing cost (unit : )
Dividing COSI;IO' of fish No Ni(increase of cost) N,(increase of cost) Ns(increase of cost)
4a 2066 2267(201) 2388(121) 2495(107)
8a 2263 2519(256) 2640(121) 2748(108)
12a 2431 2746(315) 2863(117) 2975(112)
Table 4. Total cost of Njvs Ny (unit : a)
s No. of fish Ny N(increase of cost) N(increase of cost) Ns(increase of cost)
Dividing cost
4a 2066 2267(9.73%) 2388(15.59%) 2495(20.77%)
8a 2263 2519(11.31%) 2640(16.66%) 2748(21.43%)
12a 2431 2746(12.96%) 2863(17.77%) 2975(22.38%)
Table 5. Profit/Cost according to early shipment (unit : a)
Profit/Cost Added cost of farming
No. of fish -
Time(day) w(t) IC(N;) 4a 8a 12a
No 298 746.4576 - - - -
M 285 677.5842 IC(Ny) 201 256 315
N, 274 623.1759 IC(N-) 322 377 432
N; 264 576.6631 IC(N3) 429 485 544
1AL B 5 Qe 23 ZFol ME AL U 5 UL AP BA
HYFRE 2ok} FHBE AP, 2ol o] FHssth F FFRA wool B2 F3712
U2 R U] §0] Zrhot FFA UG A & SR EAISH w7 H W, ZIFHN,
T}-& Table 49} 2t ~N)E 3ol T2 E7HA LS (N~ No) X fiw()
Table 40] A B Zu]go] Z71= Hzug oz mARG W()=(Ni—No) X w(nolth. 4%
o] FIEASE F/huGO] B L AL B RANGT B20GS AT w)] 4§
Q. ol g Ao] Smetgo] PAFE 4 & icolebm S TO=1x W(E ERE 4= 9]
S FAF FAEGHTE RG] FSHE b TBE N-Ny) FA] o7 27| E 5o
o 2 Qe Wi 2L v, W2 Sol/u] g2 ok A (14)9 o] Lrehit.
ARE e ANE WA AT IR = My x ) - O
sho] QAIEE B S WA 1] G2 Aol B2
o —SEpANG-BENE  (19)
H|-g, FAFAH &, WS 235H7] T 2o 4]
g7t 27| 2 JASEHA] K A o F (V- N E IC(N)= A vhel =2 & 3HA 9] 77 w(n) 9]
Z=3tst=H| ool o] g, S AEHE FEolBE gV, fiw() = 20| 7Hs S
(item itself cost: JC(N;)) W=l LAY et Af5 ] A (14)of = IC(N) 2] gkol 0°] B = N; ¢k
G2 ME FHESE T FFY Aol g o] B4 Tt EYEr o] e ofof it
(E3t7H4/=38t5 )] #ko] ol ettt A Z S Ao W E ARt & S e Tt
of Bl EFtF ol AerE I FAN w SRR AAH BF o] v {85 o]&E
S 7Haol Roen® a7 et o] vl g2 SIS AR AA4ET AAE ARt R £



Aotel MW, F2HE SRS B8 mlAe olAlE 271" A0l AW eols SHATIA
o aFH v} OF Al mbE] Z7tof W H]go] oF 2u = oFlrhl AL WojZ=T gt
7h7to] Hi= Ao ' ey, o] 23t oF4] ]
2. 2o tide
sh= 72 &7 Aths A& Hol

3 Rtk A A FTFo) =EShR| o H -, &5}

=
7tAol Y& o= of vlgo] WA BE o tfsto] 2744 A oj4=9] Mo i E OH-‘ﬂ
veht 48 8 34 B 4 ASE BelETh WshE As uglch 2w el aah) gsto] A4
Table 6. Optimal solution according to number of fish in case of dividing cost 4a (unit : a)
No. of fish Type of solution Dividing number Tot.a 1. . Total cost
no. of dividing | 4a case 8a case 12a case
N optimal 1-2-3-5-7-9-12-15 53 2066 2287 2511
sub-optimal 1-2-3-5-7-9-11-15 52 2074 2282 2490
N optimal 1-2-3-5-7-9-11-15 52 2268 2536 2804
sub-optimal 1-2-3-5-7-9-12-15 53 2267 2539 2811
optimal 1-2-3-5-7-9-12-15 53 2388 2660 2932
o sub-optimal 1-2-3-5-7-9-11-15 52 2393 2661 2929
optimal 1-2-3-5-7-9-12-15 53 2495 2767 3039
s sub-optimal 1-2-3-5-8-10-13-15 56 2495 2767 3039
Table 7. Optimal solution according to number of fish in case of dividing cost 8a (unit : a)
. . Total Total cost
No. of fish | Type of solution Dividing number R
no. of dividing | 4a case 8a case 12a case
N optimal 1-2-3-5-7-10-15 42 2263 2095 2431
sub-optimal 1-2-3-5-8-11-15 44 2266 2090 2442
N, optimal 1-2-3-5-7-10-15 42 2519 2291 2627
sub-optimal 1-2-3-5-8-11-15 44 2519 2283 2635
N, optimal 1-2-3-5-7-10-15 42 2640 2412 2868
sub-optimal 1-2-3-5-8-11-15 44 2643 2407 2879
N, optimal 1-2-3-5-7-10-15 42 2748 2520 2976
' sub-optimal 1-2-4-7-11-15 39 2755 2547 2982
Table 8. Optimal solution according to number of fish in case of dividing cost 12a (unit : a)
. s Total Total cost
No. of fish | Type of solution Dividing number R
no. of dividing | 4a case 8a case 12a case
N, optimal 1-2-3-5-7-10-15 42 2431 2095 2263
sub-optimal 1-2-4-6-10-15 37 2432 2136 2284
N optimal 1-2-4-6-10-15 37 2746 2330 2538
sub-optimal 1-2:-3-5-7-10-15 42 2747 2291 2519
N optimal 1-2-4-6-10-15 37 2863 2447 2655
sub-optimal 1-2-3-6-10-15 36 2870 2462 2666
N, optimal 1-2-4-7-10-15 38 2975 2551 2763
sub-optimal 1-2-4-7-11-15 39 2982 2547 2755
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