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Abstract: A new method to rapidly estimate the body weight of the crossbred juvenile abalones was established for
determination of the amount of microencapsulated feed for the aquaculture. Ten batches of the abalones was
collected for observation. A total of 1 670 data sets on body weight (W) and shell length (L) of the abalones were
gathered to arrive at a regression equation; W=0. 133 L*°® (R?=0.987). By using a newly developed IPP image
analysis, 500 sets of Ws and Ls on the randomly selected abalones were measured to compare with the estimated
data to examine the reliability and accuracy of the prediction equation. From the equation, the feeding rate per

10 000 crossbred juvenile abalones at different water temperatures could be obtained.
Key words: crossbred juvenile abalone; microencapsulated feed; feeding rate; weight; shell length; image

measurement
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Table 1 Sampling of body weight (W, mm) and shell length (L, mg) of crossbred juvenile abalones

) Bl TR e
1 2012—08—09 AR B R 77 8l 3% 90
2 2012—01—30 ENIIE=39 25 87 90
3 2013 —01—08 L IR I R A A F # 1 60
4 2013—03—19 SRR I I R AT IR R 60
5 2013—04—12 Al B it 5 il R 600
6 2013—04—13 PR B EIEE RO KA R R 30
7 2013—05—08 FIRE IR O R A BRA R 100
8 2013—05—24 R PRSI RA R W i 100
9 2014—02—27 R B K= 355 360
10 2014—04—21 ARl B3k oK 7= SR 180
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R ZrHE 3 0.02 mm; %08 A HL SONY DSLR-
A350; Ll BG4 #R AR A{) ITmage-Pro Plus 6.0,
1.3 REHE

L N DR = ST R AN v NS 2 N 3 61
R I
L3.1 mkmErzsdk (D s RRMEDL.
JE BEL AT IS v AL, R A R RS (R
ff mm), Bk RRBEIR B 520 (2) EHRM &
e W R AR B I R R 1 B AR AR B, OS5 F
PR REEERES . 1420 T8 F 1 EGS FH L
MEEAAM, KRR WM AZ T, 2%l ER P
B A (Image-pro plus) IPP 6.0 AbFRE &, &
PibRiE s PR R K EERE e Ry SE bR LB, ik
R 2 Excel,

1.3.2 fEal sk MWK, R
BT R ROK . B FREE TR E (mg).,
1.4 ERBEHERZE

WEUCHT 10 HLR A2 e B p REAS, AR 72 L
(mm) NHZERE, KE W (mg) HKZw, VA
Gt oy BTk . RS [E)AE A B B i e 4 R0 iR i
T2 MR By mIH A0, 53] 5 FpEIH B, JEfE
WE ML aE R/ (R #FTI0E.
1.5 WENEMG T E

Sk VTAk ASE Y (1 i A M R R ML 2014 4F 6
A6 H, TARIEREFRMI, WE 500 kH i 5e
N TR & L O N € K ARSI
(B G DA B N EN B8 g N R (RS M N
AR L H . g PP Al 1T 88 1 A 8tk I 3k 2
BRI E R R, “ERAM AR ZH (max
“OF 5 HH X R 22 (H Caverage
relative error)” Fl “# J7 #l 1% 22 RMSE (root

relative error)”,



1048 A8 7R L F IR

530 &

mean square error)” A PEALFEFR . BCE P BE TR A4S
FEHR 10 Y K (B R0 AR E 22 4 il ge 45 Rl ¢ .
1.6 HESEWEHZE

iz JFH 30 N7 1 2 52 B R B 5 5 K Y SR e
AR, AR 58 R A T 5t g O R B 1 A R Y 4
/TR R ON R N E QA N1 B N T R N 1 e
(00 HETEAS [) 7K Ul A 73 AE 2 5 8 v ol 4 9
BWRE (g TR -d D, FINSHE,
1.7 #HiE4E

K Excel @3, Jr 2240t 1 & M A 16 i [A]
U A3 HT R i SPSS17. 0 4R H AR P b 1

2 ZRE55H

RIS, AR 3 AR FAR L. PR AR LR
LRSI REAR 11 bk (3 . #EHCAT 10 HiLk
3t 1 670 NAEAS, X I K RN E AT 195 43
Bro BT 1 AR 500 ASFEA KA ol 4, DU
T AR ] U9 T 1 B L B0 E VA A A .

2.1 RKEGEMEAESH

XN ] AR K B B B i e K (L) Rk
(W) Bd 47 Z2 Fh ek 800 815 23 B, & B0 6 7 5%
Koo PRE M RER AT RBRN = R RS (3R
2. 3, XMHAERIA ML (B 1. BREH = KK
¥OLFES, B GRERE (R #1700,
{1 8RR FE 1Y) OC R T oR BRGR R T R MR .
FEAS TR Az A B B b R 500 [ 5 3R 50N e 3R BIGA
SEAETE—E M 2200 .

5000 w’:ﬂ: 3
| !"
o |
e i o
4000 - H? / /
— =K ]
- W ! cﬁ
- j'l.{i’ K ]
3000 - M | _#

Wimg

2000

1000

o 10.00 20,00 30.00 40.00
L/mm
1 ETHEHENEESTRUEGHME
Fig. 1 Fitting curve between W and L of crossbred juvenile

abalones
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Table 2 R® of regression equations between W and L of

abalones in various growth periods

- YesE RE(R?)
/Mmoo ghpk R SWRE WREC EKEE SR
4~15 0. 882 0.938 0. 982 0.961 0.961
4~25 0. 827 0. 959 0.984 0.931 0.931
4~35 0. 795 0. 985 0. 987 0.911 0.911
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Table 3 Power function between W and L of crossbred

juvenile abalones

TS

mm R AK

1~15 W=0.131L% %%
4~25 W=0.136L% 7
4~35 W=0.133L% 9%

Wk 4 s, BiRgs R R Y], RE ek BB AL i
PEREfc A, B A P RBU I m, B AR IR 22
RMSE W AR T HA 4 AERY, 55 R 500 44 53 1
R R Sl . ML, BSR4
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Bl Gt LFEE, mk 4 mTIW, ek 8Os Al
IR R TR B, IRE T 0.1 g P, R
(1) 22 32 Bif) P A B 5 58 1 Y Il I AR AR AR 1) R 5 A
Rt RIS bR ] 05 R A A A g B A AR T
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Table 4 Evaluation of regression equations

LT 2

. B P E B B AR 2 /g MR 22

B (R?) (RMSE)
- KM/ g FHME/ g

M R 0. 8884 0. 0343 0.161140. 0171 1. 05520. 5457 0. 3425+0. 0848
SR PR 0.92540. 0479 0.05864-0. 0203 0.363740. 0894 0.09220. 0090
PR 0. 9699+0. 0454 0.0381=40.0199 0. 2588+0. 0826 0.061240. 0108
A K R 0.91680. 0462 0.12604-0. 0803 0.463240. 1373 0.15640. 0173
8B R B 0.916840. 0462 0.1260+0. 0803 0.463240. 1373 0.156140. 0173
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Table 5 Daily feeding of microencapsulated feed per 10 000 crossbred juvenile abalones at varied water temperatures

[Bfr/ (g Tk e d D]

sk K/
/mm 8 10 18 20 23

5 4.2~6.2 4.5~6.8 5.8~8. 7 6. 2~9. 2 6. 8~10. 0 8. 4~11.7
10 34~49 36~54 16~70 19~73 54~80 67~93
12 27~67 29~76 38~96 40~100 44~111 56~122
14 12~106 16~120 60~152 64~159 71~176 88~194
16 52~114 62~125 73~156 78~172 88~192 104~218
18 74~162 89~177 103~221 111~243 125~273 148~310
20 101~222 121~242 141~303 151~333 172~374 202~424
22 121~228 134~241 161~322 174~335 201~362 241~416
24 156~295 174~313 208~417 226~ 434 260~1469 313~538
25 176~333 196~353 235~471 255~490 294~529 353~608
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