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BE T I1995E 79 A EHEEWREK=EHLASE ZHITE, KA BERLRIEFR
THEKBERESHRERMEGELFIEAaNE™ . AN ONRENFE. TRITEIER
H BN Smx 5m, £ 1 & 90W K3 /KHL (4 8000/ h). 48 A MEAE B v . 3 T YR, 25kg /
ha: BAB, NO.15x 10~ BEAE, P 0.015 % 107°, S5 RF W, #KE KRS LK &5
K 0.79g/(m’ + d), W3 X B PS40 P B A S5 S04 1 796.0kg/ ha, £ (R E 70g/ ind) 89 8 &
B FEE 4125 8 000ind / ha.
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HEER . oK IERIFE AL BIS MBI AR CAH 2B, T M5 7K M % M AE F2 58 04 A TR B B,
(M, 1993), HEE GEMRK I IR 78 ST R 0 A 3808 Gk3m 5%, 1989) . IT4E3K, B/
HyEP AL RERE T REETNE. BIEAMEER A, WERAHA R TR
HEBWAR., ASUREG THE/KIbERIEMWIER A AT Ean A, ik
BB IR EER, DU o B i K i 5 M AR SR 3 1 i — & R B R R IR 1R
1 #EE5AFE

LRT 19954 7 A 10 B —9 A 16 H#AT, Jidt 67d, SL [ KB X 19.7—31.9TC,
£ 30.0—35.5,

1.1 #H

BIEBB AT e (Oreochromis mossambicus X O. niloticus) (LA TFFR B IEA) . M IE,
Bl A KL, BEK LSS, AR AR %2 (1998a).

1.2 KRt

£ B,. B,.B ,f1 B ,PU/NEIF& , 43 5 LA 8 000ind/ ha. 12 000ind/ ha. 16 000ind/ ha #iI
20 000ind/ ha V4% BE/KF SR F e M, K 25% MAZEMNF 708 (MR 0.5m’,
BAMEPRARARBE Sind), UETRELEK. 0 MBERE Y. 9% TYR, 25kg/
ha; BB, NO.15x 10 % BEAE, P0.015x 107°, JEN L4 XiifE—Kk, R #EEHE (SD) M
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AR B 3: 1997-01-28, W B2k iR B 8. 1998-04-29
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VAR (DO) B STIMAH, 38 24 1 hn ot 20 it IR FR &5 it A T AT R 0 B SR R A, DA B
HERBE A, BAKNLE HFFHL 2 K (04:00—05:00, 14:00—15:00) , B K 30min.
1.3 FIE&EEKAN

RS 10—20 d fh#F — KA A KAF O, BRAS1 &  (JGRw) BT AT A5

IGRw = [(Inw, — Inw,) / (¢, — 1)] X 100

2, w Al w G35 Fe R PRI R A B (AT 2 A ¢ 0 3RS PRI E Y B
1.4 &P AMBE AR HER

B ABPFEREEKEENAEH, DAKRMEEREIENHNBERKRAER
FHBE f 77,
1.5 & BHAAERFHENREROTEASE

T x4 6 I A o ZE R AT VAL, AR SO R T AL, B A o R R 3R AR xR 3R
“CEB AR TEAR A X B AR TR AR, 4 B A

X FIAE (%)= (FEAF=RPAIBTE / BARDBER) x 100%;

XA R R = AR R &R R

“GAERBER =(ATE X THREEE x AR THMEIRAR)

MG AR = R F AR B S EH T G EMEER.
2 HERS5GH
21 FERFEETHAETER

4ANERPFEMTEANRER G EME=R]ILE L. R 1 TR FEaRA
R P T 2R, RIE A 100%. A [R5 B K% 7= = 7E 398.0—531.6kg/ ha Z ], H ™ &1
0.59—0.79g/(m’ « d) Z[8l. B FERE (3% # 12 000ind/ ha) H ¥ ™= B B = BB &,
R EREGEEMAT KR 0.79g/(m? « d), = AT H THEITHICREN AN
[0.44g/(m* » d)], K T 2MEXGEM A7 F1 [1.06g/(m’ « )] (HLLAESE, 1998b).
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Tab.l Stocking densities and yields of O. mwossambicusXO. niloticus in enclosures

WFRAEL WAk AR B
ERE HE g HE i BEE #rE A& R
(ind/ha) (g/ind) (kg) (g/ind) (%)  (kg/a) g/em’+ d) (kg/ha)
B 8 000 69.3+7.4 554.4 130.5£184 100  489.6 0.73 1044.0
B: 12000  68.6+8.6 823.2 112.9+244 100 531.6 0.79 13540
B 16000  74.1x10.1 11856 105.8+38.7 100 506.8 0.77 1692.0
B« 20000  69.9+89  1398.0 89.8+32.7 100 398.0 0.59 1796.0

2.2 FEEMNERKERGEN

FEETFEAMERBRLE 2. XRERA, HSERGTFT EAEKER, ME
R KEERE TR, £ B BB (GRIR% E X 20 000ind/ ha) o, & 4 6 #) B i 38 & R
BETE, W EAME (BFE)HN 1 796.0kg/ha, Xt RERE R 19.7—31.9C & FE
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A 30.3—35.5 KR T , RS HEAL 57 5 3F £ 599 /K b 3% x & B9 Sadr 7.
R2 AEAMFEEERTFESHE>R ¢/(m’- d) FERFHER
Tab2 The daily productivity g/(m’ * d) and instantaneous growth rate (by body weight) of
O. mossambicusX 0. niloticus in encloures stocked with different densities
tif ] B B; B, B.
(R.H) ##% HAFE IGRv MM HFR IGRw M HFE IGRw HE HEE IGRw
07.10  69.3 68.6 74.1 69.9
07.31 93.5 0.92 1.43 86.7 1.03 1.11 86.8 0.97 0.75 773 0.70 0.48
08.10 1089 1.23 152 1014 1.76 1.57 98.5 1.87 1.26 83.5 1.24 0.77
08.20 1206 0.94 1.02 1083 0.83 0.66 1039 0386 0.53 88.4 0.98 0.57
0830 1270 0.51 052 1115 0.38 0.29 1059  0.18 0.11 89.6 0.24 0.13
09.15  130.5 0.18 017 1129  0.10 0.08 1058  0.08 0.05 89.8 0.04 0.00

. IGRwFRR BRE B 5. MM " M BT K gfind
23 BHABEFIEEX BN, BAETR AR
SR AR, HLHEXG 3 87 WK, MALIE CR B RSB — 297 WK, LR &, 8 FY
HENR3. BEFHRAEN 13.4—18.33kg/(ha+ d), REN 2.5—3.32kg/(ha » d) . Bk
Z 87 0.55—0.73kg/(ha+ d). BABEMNHER, A ~ER&EWERHLREE LY
B X% 14.94kg/ (ha - d). BR & 2.69kg/ (ha » d) MBEEE £ 0.59kg/(ha * d).

R3 EHEREPREEME SRR (kgha) REHEXARIk/(ha * d)]

Tab.3 Kinds, total quantities (kg/ha) and average daily ration [kg/(ha » d)] of fertilizers applied in each enclosure

5 B, B2 Bs B4
B RE BRI M KRR BB G B RE BRI U RE BR_8
HHE 11626 2388 534 13006 2614 568 13900 2614 623 15626 3216 704
W AE R % 87 97 97 87 97 97 87 97 97 87 97 97
FHER 1340 250 0.55 1940 269 059 1600 300 0.64 1800 332 073
g

2 Bl R i FE ) RO L B B AR A BB B St AR R L3R 4, T, B xR
HY A8 3R 38R 7.20%—11.91%, 5B 3 R R K 3.21%—5.27%. HFEB, (5%
%27 8 000ind/ ha) #1 B, (B 57 2 B 9 12 000ind/ ha) P-4 B r 57 4 £ o SR B¥ B 248 5l AR

R4 BERTFEEBXHANE. BHHFIAR

Tab4 Utilization ratioes of nitrogen and phosphorus by O. mossambicusXO. niloticus in each enclosure

m A B: B: Bs B4
AR E R (kg/ha) 131.88 144.59 161.83 177.28
FEABS S & (kg/ha) 18.30 19.88 21.56 24.32
L ERHEANPLL 7.20 7.27 7.51 7.29
EFARE (kg/ha) 15.70 17.05 16.26 12.77
& F| B (kg/ha) 0.96 1.05 1.00 0.78
B 28 35 ) F 2R (%) 11.91 11.79 10.05 7.20
A 3T ] 2 1.16 1.15 0.98 0.70
B i 25 3 F 28 (%) 5.25 527 4.63 3.21
AR X ) R 1.14 1.15 1.01 0.70
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BB MEB TN BFEERSGWER B,.B,) ., FF &5 BB 480 A f R
BIK.
24 FE&RBREHFR
BN EBOE R R E BB X A MBI AN, AN E AR HHE
GRS, WS RFYN, B BB M LA MR RS (1.23). HHA DY IA
H, B BE IR (KE 70g/ B) L 8 000ind/ ha Z£A A H.
#®5 SEEREFEMROTMG

Tab.5 Assessment of production efficiency in the enclosures

m B B, B: Bs B,
7= & (kg/ha) 489.6 531.6 506.8 398.0
FHEHE (g) 61.2 44,3 31.7 19.9
ABT M AR 1.15 1.15 1.00 0.70
“GE R 32.5 30.0 252 17.7
“FHI AR TRAR 1.23 1.14 0.96 0.67

3 WR5EE
31 XTFREKERFEHNE N

W E R K FE R A0 B LW IE W DAZSAE B, LUK AE 38 AR 5 & B, 15 BE AN OLUAT
AR RIES AW A, T A DUFRA B & AR, Fox % (1992) A K BEE K AMLAE (N
P:K=8:32:16) e J& K IR ¥ % (Stizostedion virreum), 37047 T IR A HEAE B BOR, SRR Y.
RBEERIMLERESEAE, KkH SRS EAAEN, AMEFBIL A ABRIXRER
T 42%, R A | A, MALKRESREXIRSHALA LT 6K (e
K%, 1998b), X 5B A AR 3R BT S R EL A k. InSRR A LASEIE D =, LB 1R
MHRABIERKFHRANVER. XEEANBEGGINREE)EFEEERMEN L
B A ERMER. RKSRENSIGUE 2B B8R AL IE B — 4% (Boyd, 1982). Kund-
Hunsen % (1993) ii jR R M E S BEMR A5 (ABELL R 411), BIMAS B SEFRHERE T I
(0. niloticus) WL 4 R 2 W, M RA LR, X — 25 R /0 0L T B HE R A%, A 7 B8
RENTHEHE, Z T HEEN TR,

A BFRE R H PR TE 0.59—0.79g/ (m” « d) Z 8], 7 HIR K HEAE SR 78 8 dF 2 0 = B
(Wohifarth er al, 1979), R fER L E K. —BALRITAN T 4, BT REH
BBk, EKHEREAR R, Pruginin % (1988) % b8 T Rg 2P L (F1, O. niloticus X O.
aureas) . B 1€ 8. (0. mossambicus X O. niloticus) . F 3% £1. B Ik #1 (0. mossambicus) MIERR
B et (FTBEH R O. mossambicus X O. niloticus) WK YRR, 5 REW, 4 AT AP,
B e i A K EE B Bk, ZREEMNP N, Liao% (1993) Y #E, FIFATEER
K (BRI 17) e /K BREE A 34) FIMRK (RREER 1.5—2.0) AR EBR. ALIAIRIKE
R 30.0—35.5, IR E A fE KR FI P A ALK,

32 XTFHEKEEHERENATA

BHRBEWEFAN AT ARERDY. —BRAKERIE AR 0 54 2 000—

3 000kg/ ha(Wellborn, 1985; ZE48 %45, 1994) . 3% 1t A 3% 78 ¥ 545 ) T RE B2l T LA
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AW LR S Wyban %5 (1989) K JE FE 5 BT 3% H X HF ( Penaeus vannamei ) W) 5145 11
(1 860kg/ ha) B #iE., HM/KEFEAM AW ERRE, WFHFE TR, #8, FELRHF%,
B R, A SRR BRAURA LR T 1YW K I 3 IR SR A A Fh B R SRR SR 77
33 XTFEMNEAE. BRMARE
EREZFMFEEEB RN, FALEYTHAETBROHNAXZREBREEREN.
Arce ¥ (1975) AL E S FH WA . B JE M (0. aureas) W R B Al A X 43 5 R 23.7%
16.2%; Collis % (1978) Wi 4 ¥ MF I A (Tilapia) W A BER A 2 5 5 2 25.6%
17.5%. ALK, AW /KMEFIRSHBEFHY EAHRBEA B EREMK 250
7.20%—11.91% 1 3.21%—5.27%, B BAK T L3RR 7K & 4 51 A A BB Fn 26 8 DA B2 g /K o 4l
AEEAET FEANABA AR, HaE% (1998b) HEA VLI & BEF A R4 54
28.08% M 5.60%. BAHACH A A REMKN B EE BRI RN KB AR RBRLMEEE
HETISIBAEEMRK, URASEMHURE TR, g kbEEERESEa
Jo7 3% PR o B R L R B AR B A R R BT @M ZEIE RERI RS, LR IR RAB WA RS
RABEF B A I,

& £ x W
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FISH PRODUCTIVITY AND CARRYING CAPACITY OF
FERTILIZED SEAWATER PONDS FOR TILAPIA CULTURE

YANG Hong—sheng, LI De—shang, DONG Shuang-lin,
LU Jing-rang, XU Ning, ZHANG Hong-yan
( Fishery College, Ocean University of Qingdao, Qingdao, 266003)

Abstract During July 10—September 15, 1995, the experiment was carried out at No.2 Shrimp
Farm, Huanghai Aquatic Product Group Co., Yantai, China. Four land-based enclosures (each 5m X
5Sm in size)set in a seawater pond and each equipped with a special water stirrer (90W) were used
to conduct the experiment. Fish productivity, carrying capacity, and the optimal stocking density of
seawater ponds for culturing Taiwan red tilapia (Oreochromis mossambicus X O. niloticus) with a
combination of chicken manure and chemical fertilizers (urea and diammonium phosphate) were
studied. The standard quantities of fertilizers applied per day in the enclosures were: chicken manure
25kg dry matter / ha, nitrogen 0.15 X 10~°% and phosphorus 0.015 X 10~ %, During the experiment, the
water temperature was 19.7—31.9C, and the salinity was 30.0—35.5. The results show that the fish
productivity of fertilized seawater ponds was 0.79 g/ (m® * d),the carrying capacity was 1796.0 kg /
ha, and the optimal stocking density of Taiwan red tilapia (70g / ind.) was about 8 000 ind / ha. The
utilization ratios of nitrogen and phosphorus by the tilapia in each enclosure were 7.20%—11.90% in
nitrogen and 3.21%—5.27% in phosphorus, respectively.

Key words Seawater pond Enclosure Fertilization Taiwan red tilapia Fish
productivity Carrying capacity

Subject classification number S965.125



