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Table 1 Design for experiments on polyculture of Gracilaric and Metapenaeus
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Fig. 1 Annual changes of salinity (5% and Fig.2 Beasonal changes of the specifie
temperature (°0) of seawater in fishpond in growth rates (SGR) of Gracilaria cultured
comparison with those in coast at Zhenglang at various depths of seawater
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Table3 Nitrogen contents in seawater of polyculture or monoculture of
Cracilaria and;or Metapenaeus
HEFEEGE (na™sly A &
it o) Bl - -
NH-N NO-N NOp-N - . oy e
(X +SD) (T £81) (x 2 SD) b £ | NHeN | BOSN ) NO-N
M| 13R.46+ 57.12 234.20196.38) 15.98+3.04 |M 5 GM | P<0.05 | P>0.10 | P<0.06
el GM | 101,53+ 38.°1] 288,11 £83.56] 12.64+3.18 |UGM 5 G | P<0.01 | P>0.05 | P=0.10
G 49.44 1 27.569] 205.17+75.63| 13.46+4.83 | G 5 M | P<0.01 | P>0.06 | P>-0.05
I |—
M 80.574£12.15| 149.404+80.45] 90.3014.86 |M 5 GM | P<0.02 | P>0.08 | P>0.10
iEdl GM | 18,76+ 5.79| 130.09+50.68) 10.67+4.15 (GM 53 | P<0.05 | P>0.05 | P>0.05
G 12.80+ 6.24] 145.45+71.54; 8.22+5.03 | U 5 M | P<0.01 | P>0.10 | F>»0.05
M 86.15% 6.21] 515.72+068.61| 86.25+1.87 |M 5 GM| P<0.05 | P>0.10 | P<0.05
II GM | 21.23% 2.25 484.08+51.22) 30.70%2.20 |UM 5 G | P<0.02 | P>0.10 | P0.10
G 13.50+ 4.05 441.23469.71| 25.28x1.14 | G 5 M | P<0.02 | P<0.05 | P<0.05
M Br.14+ 5.78| 362.16+23.50) 18.58+1.45 |M 5 GM| P<0.01 { P<0.001| P<0.08
oI GM | 23.49+10.42( 215.99+83.44| 12.2820.68 [GM 5 G | P>0.10 | P<0.001| P<0.001
G 25.28+10.66| 191.17+85.64] 9.77+1.53 | < 5 M | P<0.001] P<0.001| P<0.001
C 52,17+ 2.91| 332.58+12.58| 12.28+0.41
i B E L,
— ¥, b
BaAEY ‘I'TJ- 1%

R AN KR T — KRR R R, A RE KL ERRE, TAREZE
AW EEECRERE D, BERARSKBAESTHREKR,  NREREYHX—2
ARREERZFNE<0.0D), XSRITFULTHA  Z2ESFERSARERNMEER
R—EH, MBERRUENAELEERSVG—10 ARG REX—BENLES K
FUEMPFHRE-ZFHRRE. EHi, EREARFHIEHRTERARFEN —E®

HEMBENSERNSAHAEREEEEER (Hedgpeth, 19571, I G iikva-
hige | PP ML (INER EEDARH, HEBERNENEEHRRE, BEMEERE 5H 4%
Bk B A A B B kb ok B 5 Re ¥k A 260 Bird A1 McLachlan, 19867, & K 75 25 28 9 (32%)
WARBILE G verrucose, B RMEEL B Q0% AP 3%, JBA R T K [Koch #i
Lawrence, 19871, fIEH. BAIRREAEL19761% H &7 17 f KA R R N PIfT 5 R &
B, E—fMERE TRPEBEARGASE D, S REHENEORAE, £KE 6 XKigit
f 4 0% fy SL3E Chondrus crispus Bt KA 12 RIBLM B AWK ER Y E [Mathieson
1 Novall, 19757, &b, REVAK, W BEIEA L E B AN ) 6108 1 | 3 5
SAFHETEA.AMTENIEREEBIAE R, BRESaEHIEREE R dn
W) WBEHERKN (W 5—10 564, WA S H AL ES R AE 7,

MWRBERE  AET SR AN E BENEN R, ERXEHE B, A



278 D Sl |

17 3

fsr N
13F " e ~ e

| ~
11 N /P“‘mh G

Ir > / ~

1L Mo —N ~d Mo

% /

1 —1 1 Il L 1 1 .

f\14_ f’o-“"“

45 z . m““""--\\
15 S 7 g0
_ g | -
% e i S e el e S S S
15k =
LIS 1015 2305 §is FALLS AT 18 2345 505
8:15  14:15 20:15 215 B:15 B:15  I4:1%  20:15 ;15 8:15

i & [

B4 EEFRSBENEREWL
Fig. 4 Changes of nitrogen contents
in day and night

Es FEAKAFBISEN pH EHEXRELNR
Fig. b Changes of the dissolved ozygen
(DO} contents and pH in day and night

b 8 |

L1 3B 0fr i R

RBRAE I R REMILEER KN E SR, W DL AR SR f B
WEEN 17—30°C, RN 17—280%. X— R - BEHEFIEAESETEILAERSE
B2, 1985 1R T FT AR . P RIFTA AR H RS, 198810 42, IR XFH B RERAE
LIEF®

XHBRAREWILE =R ILHEF R ERAE [URE, 1983] &, S£8H™ K
[Chiang, Y. M., 1881; Shang, Y. Q., 19761HI5, A7 B L WIRB B SRR 1
%:[Ren, G. Z. 25, 19841 E W17, A L & ¥ Shang, Y. O, 19761 E A E LR
A Y, 19841 BFERAEM.

TRBENERTEASYHHARIESEAMIRER, 1987). RK I.01 520
BH,% NH-N ¢8WE, MA>CM fi>G 4, H# 7 8%, 17 NO,-N NO,-N F gl
FRER.ZRABEERL(E3), TR,ILEZTERE NH], AN ¥ ki k#EZY



4+ FOFF . LMESFHRIFFERFAR 279

AEZK NH-N &#(9.47—132.51pugN/D R EHX(P<0.01), HE, IR, TEH
BRERENHD,

& R B, S0 NH, X3, 5 NH, 3 &8 3EE % [R5, 1986,
Wheaten, 19777, Ht. CENMAALTESREA.FRIBREKEEEMEALRE.
BT 3N AL, AR 1T M GM A5 GHZ AR NH 225 B% (P <0.02), BB HX I H
MHBAESACIYEERTLEERAFR&EENED, B, MELSFESRRE, &
AMEHAERETRE A RRER, TERES NHT Bigk o NEHCOD, #mna
B4, NH, 5 NH ZEWKRFEETH L %% & (B ¥, 1986; Wheaten, F. W,
19777, NH, + E*==NH}, {LE%M NH], & — 878 NH, #4958 nEm X
BV Rk NHI, AT R IRl a4 4, X B IR A WK B3R 8, ml R, BT HE
BESENHRARNIEERR,

REEREN S, IENERESSERAEE. BRBEERXBOKE T R[Fujita
Goldman,1985; Lapointe I Ryther,1978,19791, & I, 55 24 3 ik Bt FiL &4
EREME, BHRANEE S ERT B, FEALLY, WL R4 [Shang, Y.
0., 19761, EBRIIERET R, FNIE, FEEHE ST EET BT, HE BI85
AL ES R T, NAEREH.

ME 4.5 AR ITR, CHM pH H, AERDLMIBM AT RN LD, 2 M,
GM.G Z4p pH H.EERLMEREATRIHEBHED, HAEMEERITHE. FH
MG TR N 5 AT RLL,GM 4189 pE (Y MG 4l e, 8D, R E HIF.
BER,EATPH HHHE. AESREN,GM 40BRESEREMARN 1.53 4%, 1
bW M 414 31.65ugN/1, HEREK BB EBE P<0.001, HFLESHAE.H
BRALE LRRA VB & RE R,

AEEXRBEFT,EF-EWREE 12.7 TR T f/m® [Lapointe-fl Ryther,1978],
H, ERABHTRENRYAMER 2 — [Chapman, V. J. fii D. J. Chapman, 19817,
RILEIC ARG R, NIBFARRIE SRR K ERMKE SRR B ET, T
BEHFHANF EEBREFRTTEEN, B, ERENE S B RNIFRERHEY,
BILE 5P TBRESE. A BRI ERs, BT E R,

ALRENSRRATHAAREBACL, ARBANE, FoHhEZRAALES KA HALF
HR LA,

8 £ X W

(1) \WRHBHEFMR 1985, WAEMTI1—656, LEREERHRT,

[27 XM{s,1988, LM, 1—82, RAHKE(E).

(3] BRH53,1086, MWKILEF,116—158, RAHRE,

[4] Mi&%, 1084, BRiSSHRMLIT,418—697, BHERHFDRHEG),

[5] ShES%HI. 1087, BRIEESE, 256287, FETERHNRT,

(6] RBEMIEHN,1988, HROT K « #FO=,1—71, RLEBR(EEER.

{7] BEF MEEN, 1976, RIBLHF-HHEOKER—EERFEL TOENEL, #H 2417,



280 KT R I

(8] WMAXIE,I1984, L FAL7WEITI Y YT COFE, K=DHHR,3(9) 15456,

[3] Bird, C.J.and J. McLachlan, 1986, The effect of salinity on distribution of species of Gracilarig
Grev. { Rhodophyta,Gigartinales): An eXperimontal assessment. Bof, Mar., 29; 231288,

[107 Chapman, V. J.a "~ D.J.Chaman, 1981, Seaweeds and their uses, 1—334. Chapman and Hali Co.
Lid,, London.

[11] Chiang, Y. M., 1931. Cultivation of Gracilaria in Taiwan, Proc. 10th Int. Seaweed Symp. (‘L. fio-
vring ed.), 569574,

{12] Fujita, R. M. and J. C. Goldman, 1985, Nutrient [lux and growth of the red alga Fracilaria tikva-
hiae. Bot. Mar,, 28: 265—268.

113] iledgpeth, J. W. 1957. Concepis of marine ecology, Mem. Geol. Soc. Am. 87(1): 29—b2.

[14] XKoch, E. W, and J. Lawrence, 1987, Photesyntheiic and respiratory responses to salinity changes
in the red alga Gracilariec verrucosa, Bot. Mar., 30: 327—329.

[16] Lapointe, B. E. and J, . Ryther, 1978. Some aspecid of the growih and yield of @racilaria tikva-
hiae in culture. Aquaculiure, 15: 185—193.

f16] ILapointe, B. B. and J, H. Ryther, 1979, The efiects of nitrogen and seawater flow rate on the gt-
owih and hiochemical composition of Gracilaria foliifera var. angustissims in maas outdoor culto-
tes. Bot. Mar., 22: 529—B37.

[17] Mathieson, A, C. and T, L. Norall, 1975. Photosynthetic studies of Chondrus crispus, Mar. Biol., 33:
208—207.

[18] Patwary, M, U, and J. P. van der Meer, 1884, Growth experiments on autopolyploids of Graeila-
ria tikvahiae, Phycologia, 23; 21—27,

[19] Ren. G. 7, &t al., 1984,Cultivation of Grecilaria by means of low tafts, Hydrobiologia, 116/11T:
72—76.

(207 Shang, Y, C., 1976. Economic aspacts of Gracilaria culture in Taiwan, dquaculture, 8: 1-—7.

[21] Wheaten, F. W., 1977. Aguacultural engineering, 148-—197. Wiley-Interscience publication, New
York.

POLYCULTURE EXPERIMENTS ON GRAC/LARIA,
METAPENAEUS AND SCYLLA

Wang Huanming, Li Shaofen, Chen Haoru and Wang Zhaoding
{South China Sea Institute of Oceunclogy, Academia Sinica, Guangzhouw B10B01)

ABSTRACT Polyeulture experiments on Gracilarie fenuistipiteta var. liui
Zhang et Xia f. nov., Metapenacus ensis De Haan, M. infermedius Kishinoye and
Scylla serrata Forskil have been investigated and their results are as follows,

1. The optimum temperature and salinity for the seaweed growth ranges be-
tween 17—30°Cand 17—29% respectively,and these are also suitable for growth of
the shrimps and the crab. The changes of water temperature and salinity in the
fish pond are different from those in the coastal waters, which must be conside-
red when the wild algae of Gracileria is transplanted from coastal waters iv fish
pond.

2. The specific growth rate of this plant varies with water depths of seaso-
nal replacement. The optimum water depths for Gracileria growth in the fish
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pvond are 20—5Cem during months of January to April, 50—80cm of May to June,
70—80em of July to August, 35—T0cin during September and 20—70em of October
to December, respectively.

3. The main nitrogen nutrient available for the uptake of Gracilerie is NH},
while the excreta from the ghrimps and the crab containg much NHY.

4. Polyculture of marine algae and crustacea can promote growth each other,
such as improving water circumsianee, increasing yield and more ineome, etc.
Therefore,the polyculiure is a good promising method for mariculture production
in coastal states.

KEYWORDS Gracilorie, Matepenaeus, Seylla, polyculture

The first writer’s present address is Shantiou S8EZ Economic Development
Bureau of Longhu, 515041,
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