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FLAEXT IR sh A s 2 R SH AN E
WY kR R BREMY BRI GE9N°

(1. REWHRFEFR SRR LT KiE  116023;
2. WEZKRIEP S BRI K S IR FE 266071
3. BlgEERY: L 2013065 4. WGATEEKERAE IR MAH 265100)

BE HEAFH A T e % R 7E AL 4N 2t 4T (Litopenaeus vannamel ) 8 1A 3 4 £ KR I,
AR H T 31 A f & U8 L (dynamic energy budget, DEB)X 6, FREU T My 2 JL4 E xR 30 A fE Bl
AW SALESE, BXENFNEFR ANESTNEKMEE, ¥ FHTHAMENE, 73
TR Z B dmy ARAE LA E XTI AR LI iR E A TR T ERLAE, 1HEH 2| Arrhenius 7 &
To 1 RTELAENTTERTREAERENR I FRFATHNE, 2AXTERIHRE
AL AR G A 4 JF P % 6 B [Eg | « AR AR IR A b 88 [Eyy | A A it 8] LR R AR AR [py] 3 A
S, BRI, FLAEX I R F R AR B Z kB 3% & V=0.009 3177 (R=0.998 7), T 4T By
1 SL 7 AR AR K Bt B A BT AR AL BT Bk R 3 Om (Om=0.23), 3 41 [E LA B L4 IR A T A
2C34CHERBEREANGEATEREAEEELX R, #i 4CHEERILK R, & 34CTH A
W, BN TERERN NESEE TN FEE KQWERELER R, 34 EHF R4 R L HER
1 4 Arrhenius & Ty f(To=6156 K)o YLk £ 5 25 5K 7, FLAYE XTEF 80 T 2 4744 19(2.36+£0.32) g
PR E(1.23+20.24) g, A AL 4 B U A 82% % & 62%, B AR iT 545 2 [Eg | #o [Ey 1 89 1E 251 % 5826
#2211 J/em® ; P 9% #6482 @ 4044 B9 0.95 mg/(ind.-h) 4 E £ 0.58 mg/(ind.h), Z A R EF 2 [py 189
fE % 31.47 J(em™d). AFEKFH S MNLFESHOM. To. [Eg]. [En 15[y 1) 5 22 FL 4 &
AR ERIHEANMEL T &8, UHNAHESTNT & BEFEREELE T
KR DEB#Eib; AAVEXI; ) fh; #A 54

hESES S966.1 XHEIERIAEE A XEHS  2095-9869(2022)02-0167-08

Kooijman (2000)7F 1986 “FE IEH THT « it A T4 R EREHNAERK, B—HaHATERNEE
N A9 35 25 B & UX 32 (dynamic energy budget, DEB)#{ FEFE it 5 (Sousa et al, 2006; Ren et al, 2001), #F
W, TR AE YA AR Z B T R i R i DEB B AfF 58 A= W A BEAIL ) 5 A5G ¢ R ML 4Ul i)
AT . ERGR I A YRR B W AL g B 1 — i o AMEAERABRIFRAE SN A RE RSB, fAiFR ) DEB A%
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% (Marinov et al, 2007; Kooijman , 2009), M8 A] 7§
ANRJZE PR E PR R | R R R A B A
H: K721k (Bourlés et al, 2009; Bernard et al, 2011).
3 Ao A B IR R R A o AR A AL R ) B
7, AEEA Y R AR A BRI T — AT Y
HEZE . DEB BHISHE T AN [y M 7e 0 R AU L i — 2L
PR A AT Tz 0 G L, R AR A e A T
PRSI SN RERS 2 H AR AP ) DEB R 8 (5K 4% 21 45,
2016), DEB HLEAE N ENIMIBEFE IR, E B8l
o FH #1125 (Ren et al, 2020), Ul 2% (Fuentes-Santos
et al, 2019; BIWRFH%E, 2020), WEE(FEHAEE, 2019)
SKAEY), HEEZFh DEB B,

JL 4K I X B (Litopenaeus  vannamei) J5 7= - 25 K
SEVERE KGR, RPGFPEIRZE . MR B AR
R FRGH b FP 2z —, PR ELAT RIS | it . AP
PO SR A S MR 2 AT 5 % o FLAREEXTEF [
1988 4FE5| AFRE f5 i dV & I R BE A [, &t
TEFRAA . IR AR SR S LR RS 2
BRCR R AT K SR S A B AR A, 2013), 4ns,
Bt PLAA T o W 3 B B R 1) B, 4 45 b A ES LN
VEXT MR SR A VR, JC IR T b % B SR B LA
VX WR T ) FRAE AL (FE BT AE, 2019), [HRf FRFHFL
TR BE YK, FhBTiR Ak . KBTIk RN 40 A 45
— RN [ Bl 2 1 B (I, 2020), KL, Y7
BRI AT 17 T ARSI T PN X R Bl
ARERIBCARRIIfE— 2P gy HIRp A AR, X T4
ARG BRFNPEAL SR 0 25 i 2 A 0 X (Sato et al,
2007; XIEAE, 2018), [E AP T HF2E DEB FER B AT 5T
Cfi ZRiE, d@57 T p IR (Euphausia superba)
(Jager et al, 2016) . #&¥F(Brown shrimp) (Campos et al,
2009)F17% R (Litopenaeus stylirostris)Z ) DEB #i7 ,
HEFTE MRS DEB Bt B 1, Ay Tif
— PR TE

PR, AR LA Ak e 85 B2 97 4 1) ML T X AR
RSEER R, S AN HRIEA SCHFE DEB AL
WG TT s, 38 A DG SE B AR5 44 LN XT R DEB
B 5 A5 S50, A A5 IR AR £ 8 (shape coefficient,
dm). Arrhenius i (arrhenius temperature, T,). JEAY
PR R FRZE K W) 5 T RS BE 18 (volume-specific costs for
structure, [Eg]). HNAFUR KA fHE(maximum storage
density, [Ey 1) Fl 5L A B[] B A7 1A FH 4k 45 #E fig %
(volume-specific maintenance costs per unit of time,
[Pm 1) BEIURIT S Jim 5 PLAPE X 0T 50 25 R A S A
RUR RG2S T SERl, LA LA EXTERA T b

9 T SR BH 2 1 RN Jey i PR ARl 22 LR
1 #RE5FE
1.1 EHHMES5EIE

S U6 BT LA v X6 W X R L AR 4 i B T B
KA PR R Al — T AR SR MR 4 0] 5256 U 28 58
i 05 I HUE RS 2 SO N R T SRR AR, SR AN
RHEN200L, FHORA 82 cem, FHEN 68 cm,
JE2h 53 cm, BRI, B kRS2 Ok
SCHG K KRR K, GUIE . BPUE . TR . s A AL
RIS, /KRR (28.0£0.5)°C, #hJEH 31, pH H
7.8~8.2, IWHEMIFLE 5 me/L VUL, SHNFEEMEE
PR¥F—30. BRI, BORT B IERRI A JEARA
CIRESU R DAL R O N e il = A = 1 B 1
07:00, 12:00. 17:00 F1 22:00, I35 Z 5256 FUF R IE
FRREFR RN AL,

SEHG T 2020 4F 9 H 1% 2021 4 1 H Ha)#E IR
K AT B R bR AE S I = 61T

1.2 EHHE

1.2.1 AHFas FLANEERT IR B G, &
B 7 d MEFMBEEHLEER 10 AR H 8 TR R 50
2, AT E FLANIE X AR AR AR B, 3 78 B
PR 20 8 R ORS JE 0.01 mm)ill -, 8 5 ] iy 7 K F
(Jef& L+ K7, 12000, K5HE 0.01 g)Fri, 8 RSN
PARKETIREKS, AT 0.5 hGiFaE, Rk
13 5 MR AR B 1 TR AR EA R (V)

V =(@mxL)’ (1)
A, V AHIFRAER (em®); dm HIEAR RS L oAIF
A K (cm).
1.2.2  Arrhenius 8 & TE LA EXRTER A TR A K
R B, R ER BT 95 Ja AN [RIRIRR 14 3 ZH[A ALARK N« (5.04+
0.13)cm, B #4: (7.09£0.18) cm, C ZH: (9.13+0.29) cm]
JH 00 5 S ) S92 56 90 38 6 LA i %o W 487+ T AR AR
R, £ 22°C, 26°C, 30°C, 34T, 38°C 5/ ¢
SR EE AT, K 3 AURIRIEAS 19 FLANEEXT RS S 4
HE, 3ASANE, SLIIFIR G 1A K 1)
HIAEH (LS Lyh IR A 1 RBEF, $ri 2R
TR A 25 R o BIRMIE T/KIEN 28°C i K 525
Wb, BKIEZELTHRE 30°C. 34°C. 38CaHA
FEE 22°C . 26°C, ST ANIR L EE AR B I FE 4
S o FLAN X MR AE T il B R e R e oy B B AR
DAIZEHITE I IR A Ak, 3 B T T R S R I B (1 4
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PR o AR ALK, FERITIIHFEE 1 h, FFMEHER
AN (A 3, ARSO10+) I % 52 56 iy i 2 P41 Y8 RH H
(R i S (DO MR o FESASE IR 45 A, I 4 R R (1Y)
T, THEMTE 60°CHPVE RS X THA (5, 101-2B)
LT 72 h BIOKE R . AR SIS DO BV
FEAS AR A T EE AP FE A% OR , mg/(g-h)]:

OR = (DO,-DO,)xV, / (DWxt,) )
K, DOy. DO, WM LRI HEE A DO
(1) % & (mg/L), Vo R EEDAATA (L), DW M IFFH (g),
t, WFESA SIS A (h)
1.2.3 W% FHHIEETE 300 AT, B 575 bl
B3, BT 4 DKM T IUR IS, F KR
THTE PLAA R HR AR K B i R R (28°C), 4% 24 h A
[ W AP T o SRR B T A Rk, iF
KO E R IE K P 2 . B SRR T,
T 5} BHLATR IV 1) 2 4 AR B B 25 1975 0 9 B o B
JEUR, TEBRICAFFIERSE . YUBRSE I AER 5 d B 8 H L
YRR, W LA T EIFIRE AR, S 10 B
FLAREEXTER, MERE ., TEMAIY S E. ALY
SR B e, RICKE FRad T 5 Y SR B S
W, BT DIR(rARa SX2-2.5-10A) 1, 450 CHIKE
4 h)EFRE, WRIEFREZ, HRIEAIY &R, Il
TSI 90 78 S 56 PR S PR RAI L AR R S AR P
FREE 5 (2) 31 d).

S A, AR R A P i A7 B R A T RE 1T A
BEAR . 174 R A6 2% e o0 SRR R, IRAY T EBEA
T IRE L I 18] 5 728 Ak, O R A o B O B 45 4 B
BT, F TR A AL AR RS R S5 T A [Eg | -

[Ec]=W xC, xk/(T, xV) (3)
A, WORSEIR S A R E T T (g), C R
SEHG 2 A AR A ML (%), K O ALY RE
(8000 J/g), T, MAK BRI E 0 RE(T, =40%)
(van der Veer et al, 2006), V NIFAEFH(cm®),

IR i SYLERE i 45 ) TR i 2 25 0
BRI B KA RE [Ey ] -

[Ep 1= kx(Wy xCy =W xC,)/V (4)
o, W IR T E BRI E(g), C) NI IR HF
ALY (%)

SR N iR IR e T R AR A L R = = MK

A (] B AR FRAERRRE B [Py ]
[Pm ]=ORXE, xt/(p,xV) (%)
AP, OR MEFIUER G FEATE E Y B T PP I FE A%
[mg/(ind.-h)], E, N O, UEE(E(1 mL 0,=20.3 J) (Ren et al,

2008), tAEFEFEILREN( d=24 h), p, A O, 7 28°C
TRy (1.295 mg/mL).

1.3 HESH

SEEEHE R A Excel 2010 #4755 140015 |15
HAEE; R SPSS 25.0 B4 #E4 7 A Ak BHR Bk
%, R sE FL TS AR 2 (MeantSD) 3755

2 R

2.1 FREH dm

it Excel 2010 FRAF#EFT FLAREEXT R 514 FH]
AIPLA IS, S5 A = RE(E 1): V=0.009 3L>'**
(R=0.998 7), HEA) I GIRB L AR HAT
LRERNE, AR (A DRI TEAR R5L Sm 1Y{E(0.23).

16
B4 y=0.009 32310
E, 12 R2=0.9987
10
Rl
by
2+
0 L L L L )
0 2 4 6 8 10 12
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30
g y=0.232 2x-0.045 2
® 225 R-09985
R > 20+t
g S st
s L
Eﬁé 210t
g ost
0 A A . . . ,
0o 2 4 6 8 10 12

A+ Body length/cm

K1 LR ERA R SR E I &R
Fig.1 Relationship between wet weight and body
length of L. vannamei

2.2  Arrhenius ;2 E

G ERE 53] 3 AL IRGEE DAY AT
HFE R B AR RS B 3G KN (B 2), Bl SE g
JFE B T RS KN AR b Y, #E 22°C~34°C
ST 06 T Y B P, AT T R AR R B R ) T v T 3
K, 76 34°CikF K 25 MR EE A9 T & i) o
TE 34°CHI ST, MRIE 3 4 PLgh i uR A7 T B FE A
P In (HS5EE TEJIRE, QMEIEEE T4tk
A3 3 R, %8 InR=6 470.6T '+22.118
(R=0.963 3). InR=-35 770.9T '+19.502 (R=0.952 8).
InR=-6 230.5T '+20.849 (R=0.977 3) (& 3). 3 H 7 F¢
RERAIHERPEIE N 6157 K, B LANERHIRE Ty
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Tab.1 Biological characteristics of o 2.0
three groups of L. vannamei %
18 b 20 %] Group 215
Indices A B C E Lo i
&K Shell length/em 5.04+0.13  7.09+0.18  9.13+0.29 E‘ \;
il T Wet weight/g  1.45£0.10 3.85+0.15 8.7440.19 0.5r \:\
+ & Dry weight/g  0.29+0.07 1.02+0.11 2.43+0.15 0 , , , L~
0 5 10 15 20 25 30 35
3.0 ¢ A Time/d
-—A 22 .
8 25t LB Bl 4 FLANEXTER T 8 (A) FIAEAE D) B (B)
J@- §% ol € BEYLER ] ) 22 Ak
W g}’n ' Fig.4 Changes of dry weight (A) and storage of
E 2 g. 15+¢ reserves (B) in L. vannamei during starvation
o =
de 5 1ol s 137
# & 2, S =
2 2= 1.0+
05} - {
o g3 {
@ 2E 08} i ;
020 25 30 35 40 W g éﬂ 0.5 t t i
1B Temperature/C 38
28 03r
K12 3 AN F LS FLA X HF 7 S o

AR LT B4 BT EEFR AR
Oxygen consumption rate per unit dry weight
of three groups of different sizes of
L. vannamei at different temperatures

-
o
)

&

g 12

g 10l .. "A

o .'-.. - B
ﬂ § 08¢t . .'o... AC
-‘PT(' g 0.6 .....'0. .."--

o A e, @ ®e
ﬁ = 04 e e
2 o2l T E
& 5 0 . '... a

g 0.00324 0.00328 0.00332 0.003.36 'Q.003 40

g 021

< A

& —04L

-

1R {BI%X Reciprocal temperature
K3 LA aF s T AR AR In (B S
TRLE B PR B M S R
Fig.3 Linear relationship between the In value of the

oxygen consumption rate per unit dry weight of
L. vannamei and the reciprocal temperature

2.3 UESKBARSH

DU I0 FL 0047 31 d, S258 A I ML I X o ) B
AR A (8.9740.35) cm T4 H5(8.87+0.22) g,
S5 A (] FLAA I XTER TERE A o B S g6 B[] A4 4
B, FLANEXTURAG T E AW T RIS 26 RiaTHE
S, AR XTIR T (2.36+0.89) g BE%(1.23+0.22) g
(F 4); MPIFESACR AN 0.95 mg/(ind.-h)iZ#i
&, JELESR 31 RAEAFAELE 0.58 mg/(ind.-h)(H 5).
Xif MR F R IR U E SR Y R R 4 0 R 47.9% AN
38.9%, ALY I 82%FF 2 62%(3K 2)-

1I5 20 25 30 35
Bif 1] Time/d
B 5 FLYATERT HF AR A AR BEYL R 18] /9 22 1k
Fig.5 Changes of oxygen consumption rate of
L. vannamei at different starvation time

F2 YIBRTHRHEXSHITEE
Tab.2 Parameter calculated value related to
the starvation experiment

[==]
(9,
—
[=1

2R LRI KARMH 45R

Parameter Initial value Final value  Result

+ 7 Dry weight/g 2.35+0.29  1.23+0.12
EEDIR7/ R s
Organic content/%
ALEEDALN
S5 ST AE
[Eq]/(/em?)

HARL R B KA fiE
[Ey 1/(J/em?)

B IR [ LA AR
HEFHRERE
[Pu1/00/(em’d)]

82.00+4.25 62.00+2.76

5826+258

2211+112

31.47+£3.54

LSRR ININE N e T IEE N ER i
HAAF WY, FHA XGRS A R TR 454
YT T e fE [ Eq | UMH, 4 5826 J/em®(3E 2); FIH
AN (@)L B R KA RE i [Ey 1 IME, A
2211 J/em® (5 2)o MR AT HFAS B 4L ik Aot 18] 45 A i {4
R [ P W AR 4808, ) A 20 (5) 33 B A 1sf [ B
FRUERFFERE R [Py 1HOMH, 4 31.47 J/(em™d)(F 2).
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3 i1t

X DEB BRI S E0 B b, BS80
RO XT I 2, XS HOH I FE 2R B (Ren et al,
2008), fARFE DEB B ALK | T8 AR 51 ¢
SN2 H AN i, 275 % mASOT 7T i X IR
25 i ) I FL 3K F5 (Sablani et al, 2004), TR R %L Sm
SRR TR EE SR, 38 A X R I  AY S7  iR AA
KT RIAFS . 7E HATC A 1F2¢ DEB B2
BB, AR R BOREIE R £ 250 0.2~0.3, 140
MW IT (Jager et al, 2016)f dm {Hk 0.21, #BIF
(Campos et al, 2009)/ 0.21, #5 ¥ 4 0.28 %5 . {H Mehner
ZE(1994)WF5T o, 4§ iF (Penaeus semisul catus) i)
dm {H 0.81, FEIEP N HIRE 5K M TS
THABIRE . AW A AR R B AR A &%, &
B REAE TR A KA R, e DA LN I X AR ()
TER R E Sm (K 0.23, 5 KREZHIREMIT .

TRIRASA AL LM ) A DEB #5578 1) #2258 1]
PRI, T X FLAATEE XTI B g W S AT R
PRUOMERHR R . B HEZ . FEAEURN ) bS5 A RS 3
TEAR KRR EE B2 TR, Fr AR S 40 1)
Arrhenius Y B T, (A 38 £ 00 7 30 3 X6F 26 3 Lo 4
FREUFE AR (TR AR LT 55, 2017), ESLIRE T, JEfT
BeE . AR AEAL S5 T 220 R BB, HEa
SEYG TR | ARDRL AR I T R RS Sy IS S B
IS o TR A S e 11 1 5 o ) 0 e L 45 RN o
(BR3548, 2001), [H AR R BRFE 7 3ok 1515 L
YHIEXTUF Arrhenius JE TAfH o REBIFE T EHEE
£ 5500~9000 JE[FEIN, FlUNFEHBEER (Jager et al, 2016)
H 5630, FEHFH 8000, #EUF(Campos et al, 2009)%
9000, ASBFFTIMAT FLANFEXTERAY TA(E R 6156, 7T
CL AT FE H 3B Y B N o 3 275 (2007)AIFFE 0BT Ty (HZE
SRR = A DR AS [ el | AN ] e ek L R A
N 3E W BE A 25 5 o JKIRAE DEB AR H 1y KA Ho A
ROR, — AR RS2 ML K SR, (R SRAKI)

KA il 21 I 1] 22 Ak ELBE R B2 72 Ak (Campos et al,

2009), FLYYIEXTHR Ay AT S PR BRI, BRI
FFRKEREAN—, Saborowski Z£(2000)WF 57 KM,
AR i AR A R 437 6 h R 2K IR AT 18 h IIRIZ /K
Tk o MIASHIE ST i T AR AR 42 (B e A%l i L i i
%, KRR AE 27°C~28°C, K iR A Bifi ] [v] F1 I
Ak, DA HIETERY Ta {8 HAR G2 K AR KK AR AU T
WER A 30

[Ec]. [Enm1HI[py 12t FLAYEEXTEF DEB £

RT3 S50, AR5 3% van der Veer %(2006)
T EROBLE DU B i, 308 e W LAR 552 560 3R B B 0 7 Tl ok
141X 3 ASH M FLAEEXTIRL R S50 25 1 5 1 T
FOR T [Eg | WUME, EYLHERT AR RERE R, #5002
T8 LA H4 ) 5 ik LA B S B A AR 5 AR AT FLAN 2 X B
I HE AL 5 Y RE 2 2231 [Ey 1{E, Kooijman
(20005535, 1T 38 3 He A A PR A= K I 6 215 Al
FEAZENBE i 2 22 AR AG TS, FXRR 7 v J) it
K H 5 S BUA A% ; MG FLANE T IRYLER S Fe A e
SE WP FE AR T [ oy 1 MR AN TRIF SR [Eg |
[En 1H1 [ py MEARA —E 255, H R EE A F AR
LR e i i 7 AR BE R TR, S B A B S EUE A
[f]. Kooijman (2000)WF58 FHH , k5 A1 4 4 o H
RE 11 LU 3] | BP0, 85 R AR ) A K AR R e K At A7 2%
BESWEETCOE, IR oA KRR A S, HR2K
[Es | 1 [Ey 1B fE— 535 7E 2500~6000 F1 800~3000
WHIA, AT R0 [Eg | I [Ey, 1HITERIEF A .
Campos 552009 BF S EFILIK 24 d J5, K BT H AN
AR BIAR T 54%H0 45%, T A28 75 ML i
XTERAEDURR 31 d J5 T 3 FIRE SR B 16 (8 430 R
47.8%F 38%, o, FEACRT B E NTER Y HE
Fit £ B8 dat AR AR, X R 25 3d e 141 A B AR Pk
TN AR AR A, /0 BE i Y T #E (Mehner et al,
1994), van der Veer %5(20060)0F 58 & B, ¥R [py 11
{H—MAE 15~60 38N, 22 55 F 2 5 A AR 1 B4
BRI/ NE IR, ARTFFEARAT I [ Py 1 FE I3 PN

HHT, XTFUEF2E DEB #EISHMiER D>, —
AN EL Y e H S A R AN R R,
S I I 055 S LY, T AR AR R R A
A R AR R R LG KA o I K H HR et R
LR —F s BE ik, Es 500405 F5 H
XERATRERAE 3% A AT, XARJEAE R H iR
S SR /N SRR 22— o FELUR RIS,
LN IR 28 A 58 70 ML 2 A 40 ) 4 9 R i e X — (7]
W, Talbot 45 (2019)E47id H 722 Fhbii 72 R R P
W95 NBEEX —M, WA DEB fiAlY
e 3] R B il I P R 5 1 0 LA B B R Y (] R
o, A — BT B T 05 o ARFSE FLANEE X R
() DEB AL FE o, Bk A AT R R i SE 1Y

4 L5

AT BN 5 BRSO e A TR
HARJEA 2L o TEfRAEY) . KR A T A LN
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HEXTUR DEB BRI, BB T LN
BEXTURAE XSRS 15t . DEB AR Sy [ Py SMiE
FERRE ) IZ T 2R IR LEY) , (HXS T X R AR
FERWIFRLD o AHTFEE AR IR AT TR AL
TEXT IR S S RE WO 5 DL SEL, MRS
YRR B0 25 R ISR R A B E TR, d R
PE— BT AR P 7S sh M fe i T B Ak dE , LIYIN
JUZA XTI A T fh v 8 B R i B (I BEIE S 4

2 £ X #
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Abstract With the breeding technology development and progression of the breeding industry for
Litopenaeus vannamei, their breeding has increased across the world, and high-density factory farming
has become a new breeding mode for L. vannamei. However, with the scale and density expansion of
breeding, there are a series of problems, such as germplasm degradation, water quality deterioration, and
the emergence of frequent diseases. However, relevant research is insufficient at this stage in China, the
layout of shrimp breeding is unreasonable, and planning is relatively poor, which severely restricts the
survival and development of the L. vanname breeding industry. Therefore, theoretical guidance on
breeding capacity improvements is urgently needed. The establishment of a dynamic energy budget (DEB)
model, an individual growth model based on the DEB theory to study the relationship between biological
and physiological mechanisms and the environment, for L. vannamei, and further establishment of its
aquaculture capacity, is of considerable significance for guiding aquaculture management and evaluating
aquaculture capacity. Kooijman first proposed the theory of DEB based on the « principle in 1986, which
was used to describe the absorption, storage, and utilization of energy by organisms at the individual level.
This indicates that a portion of the assimilated energy is used by organisms to maintain the growth of their
own body, and the portion is used for development and reproduction. The DEB model can predict the

dynamic growth of specific species” body length, weight, and gonads at the individual level. Assuming
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that food and temperature are the main driving forces of biological metabolism, it provides a
comprehensive framework for understanding the overall physiological performance of organisms.
Therefore, to better control the individual dynamic growth status of the industrialized high-density culture
of L. vannamei, this research utilized the DEB theory. With regard to the shrimp DEB model research
method, five necessary parameters for constructing the DEB model of L. vannamei were obtained. The
body length and wet weight of L. vannamei were obtained through biological measurements, and the
shape coefficient (dm) was obtained by transforming and regressing the two values. According to the
oxygen consumption rate per dry weight of L. vanname under different experimental temperature
conditions, the Arrhenius temperature (T,) was calculated. According to the dry weight value of
L. vannamel and the respiratory oxygen consumption rate in a starvation experiment, the values of three
parameters (volume-specific costs for structure [EG] , Mmaximum storage density [E,,] and
volume-specific maintenance costs per unit of time [py,]) were calculated using the measured energy.
The experimental results showed that the body length and volume of L. vannamei exhibited a cubic
function relationship as per the statistical analysis: V=0.009 3L*'% * (R=0.998 7), and the linear
regression slope of the wet weight cube root and body length of the shrimp is the shape coefficient 6m
(dm=0.23). Three different experimental groups revealed a positive relationship of the oxygen
consumption of L. vannamei per unit dry weight within the experimental temperature range of 22°C~34C,
with an inverse relationship after the temperature exceeded 34°C. Before the inflection point of 34°C, the
In value of the oxygen consumption rate per unit dry weight had a linear relationship with the reciprocal
of the temperature T (thermodynamic temperature, K). The average value of the absolute slope values of
the three regression equation sets was the Arrhenius temperature (T,) value (T,=6156 K). After the
starvation experiment, the dry weight of L. vannamel decreased from the (2.36+0.32) g to (1.23+£0.24) g,
and the organic matter content decreased from 82% to 62%. The formula calculated the values of [Eg ]

and [E,,] were 5826 and 2211 J/em® respectively; the respiratory oxygen consumption rate stabilized
from the initial 0.95 mg/(ind.-h) to 0.58 mg/(ind.-h), The value of [py] (volume-specific maintenance
costs per unit of time) is 31.47 J/(cm3 -d), calculated by the formula. To improve the accuracy and
effectiveness of the study parameters, samples were collected over the entire growth process, and the
values obtained were consistent with those of previous studies, within a reasonable range. Although the
accuracy of the five model parameters obtained in this study needs to be improved, they are all effective.
The L. vannamei DEB model constructed under optimal food and water temperature conditions is
successful, and it simulates the feedback of the growth of L. vannamel to the environment in a detailed
manner. The DEB model has been widely used for a variety of marine organisms worldwide; however,
there is minimal research on crustaceans, such as shrimp. In this study, five necessary parameters for
constructing the DEB model of L. vannamei were obtained through related experiments, which laid the
foundation for the subsequent construction of the L. vannamei DEB model, and provided a reference for
research on other crustaceans. The theoretical basis can provide support for the industrialized high-density
farming of L. vannamei.

Key words DEB theory; Litopenaeus vannamei; Industrialization; Model parameters



