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Abstract

In order to improve the economic benefits of Apostichopus japonicus ponds in the north, we
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conducted an experiment of intercropping Strongylocentrotus intermedius with sea urchins in the
sea cucumber ponds. The experiment set up a breeding density gradient and introduced large algae.
The results showed that the ecological intercropping effect was optimal when 400,000 gallbladder
seedlings with a size of ~2.1 cm were planted per hectare. At this density, the survival rate of sea
urchins reached over 90%, and the shell diameter and wet weight reached 3.65 cm and 13.0 g, re-
spectively. From this, it can be seen that compared with traditional aquaculture, the mixed cultiva-
tion of intermediate sea urchins in northern sea cucumber ponds in autumn can significantly reduce
the cost of feed and artificial algae control, and significantly improve the economic benefits and
ecological value of sea cucumber aquaculture ponds.
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o ) k¥ JIH (Strongylocentrotus intermedius) 2 RN 1 & FAME S = IFR2E, BAEERFEE . HRE
FELF FUBREESFIR S, TH T oRIERR[1]. B5IRLK, ORI E e EEZNETOEH[2]. F Rk
BAEE AT SRS KR, BRIEAE-2°C~25°C /Kl 2B, 15°C LA R #E&VEER, 20°C BL_E I &k F#AK[2] -
REWREAZFELL T . B KN E3] X TREFIRE, 28 R LA BA K.
VIR FH R AN B 3 2 SR a5 4] AR, RMIF N ATFRE T g IE 5 i 255 HoAh A= i 9% [5] [6], HUAR
T RIFBER.

72 (Apostichopus japonicus) N & [FIVE 2 AME f, B FRINME R [7]. 3127758 2 h B K 758 77k
BT [8]. ISR TUREEsY), FEUM SR ENREE . WIS 405825 N8 95[9]
[10] Z A A A ST B 2] Mk v e FLE A TR H AR AE PR 7% o IR FRIE I S (1 R BRI, 1 2RI AR
Hrhstit. {EEFESYEPEFRNR, BEA SN2 1E ROK MR, I8 AT USRS RIS, WSOGR I = &
[11][12]. fERIZEARHA, RIS 2 KRR B 7R 8, AR IR 0t =&, 1 FLRe 3 nok
Wik e R, NRERRIS RS RN, R THVRRE[13]. 7E 4~11 A THIZ - B8 - X
UM A FR5E, FTLASEHLhYE SR S M R I, A TR S 08 7R, $2m T ALK Al = H
[14].

SE7 s b W AR VR A TR 2 1 2 7, 3 X3 2 3 7 9 R R B R b S R A R 2 . LR
RSP AL, W BESE K ER{EHRE &) 2 W B K[5]. WEF s T R A K S, &
PR R EEEAG, RISV, VNG T R, HRREIETI[5]. P, X PRI AR
BV TR ERENH & H RIFEEae /1R KD R . AE B D 3G FRE A, iR kg IR e b 2
WEHRIENT R, BHIF 24 IBR T 545 ~1 em [S5]R1>3.5 cm [6] /1 R TR (<25 °C) it i A 26
NIEEE. W& REDDE, 25 EAAR FEES T RGN . R FER~2.2cm MRS, %
BEREE, BIEAWAFEZE T PR BRI R KR LA S8 K R AR ERH R
B, AR N RIS G E O, S RS R BRI IR S R B IER S, FE RIS
A SIGRGREEA .
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2.1. FEIEMIE
S Vi BB AE KB VR T KR B T LA ] R ol 2 R B b R AT, VBB 190 m B8 85 m JKIR 1.5~2
Mo
2.2. W& 5rhaakigRaE A
22.1. RISEM

RIZHAE 9 600 Sk/kg, /14 MRS — MEHEASRTHE

2.2.2. HB)Ek;ERE EFh

JHALRS N FEAE 2,19 £0.15 cm, WS RIET RN D X KEFFEVEIRAT, KFTHE. HELE
oR. TEIRERE .. BEMEATTHE,
2.3. FI&5rharkiEhE B EMmEE

2.3.1. RISAYILHET E) FIEE

BEYKIRTE 16°C AR, 118 230 kg/hm? (1% B, BOBORI S 41 2= 3 I, B4 s G oy
KA, B S B0 72 o kA A A -
2.3.2. HRIB)EkAYIL A E) Fn R

K=, MKIRTE 10°C~18°CH, [MRIZIBIERECh R BRI, WEAC, B S = NFREEE, 750
BFAET 20 Jike. 40 Jitk. 60 IMUETE SHIZIRSR, XA NHTE, By HRSERA L.

24, RESItEHEEE

RIZHEAGEE, ARRETTHEEL, DSRAFONE. EEASE, 7RSS n
2, WIBEE. WESRRERMEE, (H5E N BRSNS E R, AR EHN SR
I R SR A B I, I R BUBOR RS, e o R BRGREEAR B AN AL 5 TR Tl L F) RO DR R
PrT LUNRIZAR B & A AUIEE . RIS BB ER . BIKGR . IR A pH SR AR
B A, W ORI A 7 A A G A

2.5. R

UAEAEKR ETH 2] 24°CHE, SR RIERIEE,  FFA5 e A2 R IE 2 SRS (FEA2 45 mm) i) (] Bk E
Fers B XHATIRATRIE . FHEFKNE, RAEBIR UK RZ .

3. &R

W G BB SR M EOE IR AR S . ARKENERIL, EERRE. BHAMEM B, =
B ISR SRS I A iR, B R TERHR N . N LHiBR R AR 2 4

CEAIRIRAEIE R UL R A KA R, 1WA A 40 JI M FE RO TG, o LSRN &b, &
BREEONF 1) ZBET, IEIH RS R 5% 90.3% + 0.42%, AT 20 J3 MR35 B 748 41.(94.45% + 3.18%)
T, I IR IG T8 7% R . KT, M T RIS AR AR EE . IR E 58
3.65+0.22cm. 13.02+2.42 g (JLF 1), ForkK R eI E4(3.82 £ 0.24 cm. 17.29 + 3.29 g)ffy K
K, L R IR MAE 8% LA 1-(3.56 £0.26 cm. 12.05+2.659). %F 0.067 hm?2 /K i 5 300 kAR
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¥oh 12 kg 12, KEEFE 2 om A4 (IR 26,700 #, 4 0.067 hm2 7] LA 3R %2 173 kg, T [a) Bk
JIH 313 kg, #EIHEGEFE 90%LL E, 58420k F) 3.6 cm, £F 0.067 hm2 45t N 2 /1940 10,000 7T, 4k
LA HRA 7)) 846 kg, B E IR T IEEK S FR G 0 2 5F 38 2 AN AR S E

Table 1. Survival and growth statistics of Strongylocentrotus intermedius under different aquaculture densities

#* 1 TRIFEZEE THEKEENEESEKRIHER

FRIEH A hm? LERLE L FefEilem AR % ik g
2073 94.45+3.18 3.82+0.24 74.42 17.29+3.29
40 73 90.3 +0.42 3.65+0.22 66.66 13.02 +2.42
60 /i 78.7+0.28 3.56 +0.26 62.55 12.05 +2.65

Figure 1. Stocking size (left) and harvested shell diameter (right) of Strongylocentrotus intermedius co-cultured in Aposti-
chopus japonicus ponds

1. SRFFERIShIER B BGE AR IR UL (o) AR R =42 ()
4. ¥1ig

EETASHEIN 2 8RB RG-S TR [15], AFE F= 90 PR 42 & 2 10 te ) 1T R &
FRIA, P LASE I 2R 48 G ) 70 40 M AR AL [16], AHAS T AL SR B — FR 58, REE S AR A M2 B 2 s AR

PAE, BRI 2 b 1) R R K 2R 5 B RS AN B R, M 2 i& ok B FEAIS. RIS &)
BB faE . N LB B RE Ay R PR B RS SUIE N FRE A, b3 IR R 2 A s 5 2. SRR
[17] @ BT b 2R L KR AR SEg:, R I P R BRI IE B RIFIARE . S BRI, AT RMERAFR 10
HEPRAE 5 HIAENE TR T3 7 Wb, ZR B K IE

HT Mg HER, hHEREHES “RE" HEE, BANEETOERRER T LR E. £FE
AR AR, E ARG BOURK BRI B R, T E L [ b BRI K TR A 18] AT 7T 3L
PR, ey AREET, WIEIREIG IR ) A TG R AR LR A b, R R4 IE R b AR ROR,
X R ] [a) Bk H 75 B R R R R BRI B R S A 2%

TR, SeiEki#EE (Strongylocentrotus nudus) . 487 IH (Anthocidaris crassispina) 73 7l -5 FAth A= ¥ )
WRFE, AT LMRIF eS8 ey, IR R IR, PR AR 2 AR [19] [20]. HhTA) BRI IH VR 5= 72 il 2
M3, ANAURT AR AL 58 I 1R JEC 5T AN 7K 5T [21] 42 v HH P (R A7 28, 38 ] DA 31— s R 3R 2 (1R T [22]
AR, WIS RS IS M AT AR A2 R 20 & M 3k £ ', FEAC/KIR T REs 1 5k
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HoOH RIS E, A TRIZ ARG RE I p0sE e, AL T IRIEA I RE s, A XU kA Z
A RISASEE . R ERAI[23], P Z AR N E A, =& vl S o AR 5 5 i
A5 2R [24]. #35F] LAFALHEIBSSE b 54% 1A HLA[25], (it 1t IR iE R SR RE RIS A BRAE3 -

5. &

BT T 40 JIHUhm? 2RI 2 1 IE 5 57 rh R BRI IE A doe FE 86 T o 2RI L 1, W] UL Ml it
il A S B IE B AE T AR B R T R, XS IR E AR R A A R R BB B AR T 0 A — B [26]
AR AN 2 i 1 I i R (R 90%), I SEBL 1 Bl i se AR AN FL I K (524204 3.65 em, TR
1513.0 g), ML THIR, SiEHEFREH L 7RIS HE ARt I, ORI TR, BREESEHRN,
AN E A A TR A 1] UL R S E IR T R G SR A N E SR 0L T B 275, XTIk B ah W) fi e
FRUE S A SR R B B .

AR TR — 8 WAEZS AN Z 70 W i IE 5 0 S 6 A 50 R S Ot A2 35 R G RS2,
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