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Growth Variation with Culture Depth, Interval Between Suspended Lines
and Locality of Seedling of Sea Squirt, Halocynthia roretzi
(von Drasche) in Suspended Culture in the East Sea
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We examined the growth variation with water depth, interval between suspended lines and locality of seedling production of sea squirt.
Halocynthia roretzi, measuring approximately 10.1~15.3 mm in tunic height, was cultured at the farm near Guryongpo, Pohang city
from 7 January to 6 December 1998 (333 days). Growth condition depending on culture depth was most favourable at the depth
of 10~12m. It was concluded that nutritional conditions were better at the depth since there was a greater mount of phytoplankton
than at any other depth in the water column. Growth condition depending on distance between suspended lines was most favourable
at the interval of 2m and 2.5m than at the interval of 1 m and L.5m. There was no significance difference in growth variation with
locality of seedling, The seasonal variations in growth of tunic height, meat and total weight were correlated with temperature and
chlorophyll a. In the depth of 10~12m, the rate of increase in tunic height was generally greatest in the growth period II (244
ym/day) and IV (338 tm/day), lower in the period I (108 ym/day), and slightly increased during the period 1l (185 ym/day). The
water column have showed a typical seasonal pattern with temperature ranged between 12.07~24.14C and over 20C between July

and September.
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Fig. 1. Monthly variation of water temperature, salinity, dissolved oxygen and pH at three culture depth of
sea squirt, Halocynthia roretzi (von Drasche) farming.
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Fig. 2. Monthly variation of dissolved inorganic nitrogen (DIN), PO,-P, chemical oxygen demand (COD)

and chlorophyll a at three culture depth of sea squirt, Halocynthia roretzi (von Drasche) farming,
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Fig. 3. Monthly growth of tunic height depending on locality
of seedling production in Halocynthia roretzi (von
Drasche) cultured from January to December 1998 in
suspended culture,

S(@), sea squirt from South Sea; E(M), sea squirt
from East Sea; J(A), sea squirt from Japan.

o} o HINE 12 IFS o A2 Ay HYe ¥4 N7
Al 069~0842 A7p A Fo w3 ¢ 134 shF o AR
Sroll whet Aol e A Eof Hjgo] HA wolA, ML 50 mm
HAEol AN Ao 3t AFe FAv |7} 056~0.582 A1
7y AERT of 188 7hE § AA o7t A wat 4
A E79 HHQ A& FHE 2 o2 d Al il
AEY Jdae AAHAREE Yeh 3 glon, 24 g



302

Tunic width ( mm )

60 F
South Sea
40 +
20 |
*TUW = 0.5034TH + 2.9422
(R? = 0.8424)
0 . , , : , . , X ,
60 |
East Sea
40 |
20 +
TUW = 0.5013TH + 3.3806
(R? = 0.8528)
0 N . . . . . \ .
60 |
Japan
ot * 2
40 | %
20
TUW = 0.5166TH + 3.1566
(R? = 0.8703)
0 i L 1 L i I 1 1
0 20 40 60 80 100

Tunic height ( mm )
Fig. 4. Relationship between tunic height and tunic width de-

pending on locality of seedling production in Halocyn- . -

thia roretzi (von Drasche) cultured from January to
December 1998 in suspended culture.
R indicates the correlation coefficient of the model.
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Fig. 5. Allometric relationship between tunic height and total
weight depending on locality of seedling production in
Halocynthia roretzi (von Drasche) grown from January
to December 1998 in suspended culture.

The curve was fit by regression equation (Y=ax")
and R indicates the correlation coefficient of the
model.
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Halocynthia roretzi (von Drasche) cultured from Ja-
nuary to December 1998 in suspended culture.

The curve was fit by regression equation (Y=ax")
and R indicates the correlation cocfficient of the
model.
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Table 1. Growth of TH, TUW, TOW, TEW, STW and DW
of sea squirt, Halocynthia roretzi depending on the
interval between suspended line

Varia-  Survey Interval between suspended line
bles  date 10m 15m 20m

7Jan. 1672+ 232° 1698 277° 1583+ 244°
25 Mar. 2873+ 529° 2974+ 548° 2231t 354°
19 Jun. 59.64% 785 S159% 641° 5189+ 891°
30 Sep. 6177+ 548* 6005t 591%° 57.78% 455°
6 Dec. 7452+ 743 7706+ 923° . 78.12% 8.60°

7Jan. 952 135* 068+ 143* 888+ 124°
25 Mar. 1803+ 3.52* 1870% 402° 1513% 289"
19 Jun, 3518 499* 2053+ 486" 33.74f 532°
30 Sep.  3875f 6.13* 3185t 606" 3196+ 320°
6 Dec. 3889t 469" 3636t 421°  39.34% 497°

7Jan. 123% 045° 128+ 048 092t 03%°
25 Mar.  632% 323 775% 402°  384% 18%°
19 Jun, 36181213 2746+ 993° 2667£1019°
30 Sep. 5220£13.12° 37174 991° 3399+ 7.18°
6 Dec. 55.53115.08* 479611135* 54.95+13.68°

7 Jan. 050t 0.13*  044% 012°

TEW 25 Mar. 173£ 082° 104t 053°
(2 19 Jun. 8624 226* 679t 262°
30 Sep. 1436+ 346™ 11774 226°

6 Dec. 14131 354* 1475 304°

7 Jan. 038+ 011" 0.32% 008
25 Mar. 164+ 088 0731 040°
( 19 Jun. 9641 334 744t 323
30 Sep. 8341 295°  821% 215°
6 Dec. 1106+ 346" 1282+ 384°

7 Jan. 006 0.02* 005t 001°
25 Mar. 021+ 0.12° 009+ 0.05°
19 Jun. 153 054 1.03% 043°
30 Sep. 196+ 076* 123+ 068° 133t 051°  170% 0.56™

6 Dec. 1381 053 163t 076° 136+ 056" 167+ 076
TH, tunic height; TUW, tunic width; TOW, total weight; TEW,
test weight;, STW, somatic tissue weight; DW, drained weight
of somatic tissue. Columns with different superscripts are sig-
nificantly different {£<0.05).

25m

16.12¢ 2.52°
2430+ 4.02°
4891x 727
65.79% 131°
7831+ 6.63°

898+ 135°
15941 348°
29314 334
3461+ 305
40.28% 421°

L16£ 039°
464t 271°
2548+7.70°
4493+ 951°
58.00+13.62°

0.50% 0.13°
121£ 055
850+ 2.12°
1491+ 347°
1583+ 325°

033+ 0.08°
0.98+ 049°
9.19+ 329°
1196+ 295°
1502+ 480°

006 0.01°
0.13% 0074
1241 0.51*

TH
{(mm)

TUW
(mm)

TOW
(@

0.50% 0.3
155% 0.78°
813+ 208°
17011 345*
1492+ 2.96°

036+ 0.08°
148+ 075
10111 349°
1198+ 385°
1289+ 4.04°

006+ 002°
, 017+ 009°
DW 139+ 045°

(@

NGl vEshg we 43S BPL, I ggo] 15mS 20m
AdTFHeH 25m AT P R RS B 949 304
ZA O 69 ZAMAG) 7HE R AFL HYW 25m Al4TIL
g2 Ad T viE Y 2 A4S YR, ©29 10m, 1.5m
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Table 2& A4 HAo] wg $yole Aust AFY 4T
A4S Jerd Rojt}, WA Ane U 43S BE 17T (1~
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EQL, 20m 2.5m AMF Lo FAG AFE BolwHA wsith
O3 3~68)oHe 1.0m A7 20 m AT FAHEE A
A& BolgA 3, thgo] 25m AMTFHLH, 1.5m ATt
74 ekt M3 (6~9®olAe 25m AT 7 &3,
thgo] FAR AFE B 20me 15m ALTRL, 1.0m A4
TF7F v dskth N3 (9~12¥) oA E 20m AT 7HE
BUL, 10mS} 25 me FAE RS BolWA ¥gten 15m
ANATE g8 AATY AR 43S BAd. 28y 2AFHL
2 H9W235m, 20m, 15m, 1.0m €22 ARgdoy FA5L
Z2E Aol7b eddek vt AF & 25m AT E AT
B3 AL Aol & HolWA &3, 2 9 dE AMFTdE
M2 AT B8 7E A 43S E 9 1 TPl A
Y olate AFL B WA I - NVEZAME HE o849 4
AL 89geh

Table 2. Average daily growth rates of TH and TOW of sea
squirt, Halocynthia roretzi depending on the interval
between suspended line for the four sample intervals

Interval bet- Growth period

Variable  ween sus-
pended line I 1I 1 v Overall
10m  152454° 4214 21° 324407 205% 96° 176+17°
TH 1Sm 164455 278+111° 126215° 254% S 184+22°
(m/day)  20m 681300 421+ 33 B8:67° 303% 65° 187%20°
25m 94+36° 340% 14° 251+26° 188% 27° 188+14°
10m 68140° 434+ T4* 23930°  49% 57° 164345°
TOW 15m §7451° 286£120° 144430° 161+ 48° 141433
(mg/day)  20m 36+23° 336+ 80" 109£50° 313£105°  162+40°
25m 464345 294+ 46° 29034 195+ 725 17140°

I =7 January-25 March (77 days), 11 =25 March-19 June (86
days), M1=19 June-30 September (103 days), V=30 Septem-
ber-6 December (67 days) and over all 7 January-6 December
(333 days). Columns with different superscripts are significan-
tly different (1<0.05).
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Falor A9 84 ol, Halocynthia roretzi® %24

Table 3. Growth of TH, TUW, TOW, TEW, STW and DW
of sea squirt, Halocynthia roretzi depending on the
culture depth of suspended line

F4, 539 04 2 3

BEAAA wg 4% 54 305

Table 4. Average daily growth rates of TH and TOW of sea
squirt, Halocynthia roretzi depending on the culture
depth of suspended line for the four sample intervals

Varia-  Survey Depth , Culture Growth period
bles  datt " )gm  g~gm  10~Dm  U~lém Verable“gepty I 1l ¥ Ovenll
7Jan. 1428+ 274° 1428+ 274* 1428+ 274 1428+ 274° L 2~bm o TIE 40 1S3E160 I34E190 2454360 147403
3 Mar 1974 369 a4t 300 d4der 45 B4t 4%8° TH  6~8m  95£20° 208426° 176+24° 320xdd®  200£27°
() 19Jun 32924 470" 4307% SB 4545k 4TI 475 594° (um/day) 10~12m  108£29° 244£10° 185+19> 338435° 21420
30 Sep. 46.77% 665* 6L16% 830° 6460+ 671° 63.55% §44b W~16m  95+27° 247423° 1824240 334x44b 210427
6 Dec. 63204 903 B8269+1122° 8725+ 905° 85911141 b WD e I53F 016 101w
TJan, 888+ 124° 888+ 124° 888+ 124° 888+ 124° TOW  6~8m  13EI9® 168+41° 176£51° 33304> 172449
w2 Mar 1346k 204 14SEE 308 1SS5E 3410 1542t 346° (mg/day) 10~12m  39426° 204+58 2114705 398£132 207H68°
() 19Jun 22614 296° 2631+ 348 2860t 439" 2130z 493" 4~16m  39+25° 182455% 193+66% 162£124% 189464
30 Sep. 2452k 318" 2867+ 379 3109+ 481° 29731 537° I =7 January-25 March (77 days), 11 =25 March-19 June (86
6 Dec. 3029 397* 3524+ 466" 3830+ S588° 3657+ 660° days), =19 June-30 September (103 days), N =30 Septem-
Tlan 091+ 034° 091+ 034° 091+ 034° 091+ 034 ber-6 December (67 da)fs) apd over all 7 Ja.nuary-6 ]Z.)ecgmber
oW 25 Mar, 245+ L19* 350+ 163 399+ 225 397+ 216° (333 .days). (éolumn; with different superscripts are significan-
G 19din 067355 1796k S14 1S5k U1 1964 671 tly different (t<0.05).
¥ 30 Sep. 2144+ T3 360411036° 4333HI4280 3946+1349°
6 Dec. 346411152 S832+1668° 7001£2309° 637742179 Ued Aolth wA Az 97t 4RL HW RE ZATD
Thn O 012 044t 012 04kt 012 okt o1z (ITIDAM 2~dm $F] HE AT B W g2 37
gy DM 100E 042 LI O4P LI OSP LITE 060 AN ARS HolWA BT AYFEOE Holy Be 735& o]
(@ Dhn 4010 6763 1415 788+ 204> 746+ 1940 g AFL [ FRAMNE 2~4m F20] B3, Uex] $E3td=
¥ 30 Sep. 1161+ 330 1868+ 3880 2075+ 640 2058+ 536° LA AR y.o]tﬂ)q E=goy H~NEZAHE 10~12m &
6 Dec. 1456+ 416° 2339+ 486> 2126+ 706° 2579+ 671° Zo] A BT B0 lU~16m 250] 10~12m 257 6~8
7Jan. 032+ 008 032% 008*  032% 008 032+ 0.08° m F£&3 fAHE Hﬂ—"— Bo|HA &tom thgo] 6~8m F
s D Mar 05027° 077037 0B 05 0B4 066 20|93, 2~4m S20] 71 RFoT, AHOE HolE 2L
O sy G 000N Mo s prssee  OUE S EQ U2 2 A 10T 2T ol
ep. brox 2 VL. 0T AL Py = Py
6 Dec. 1059+ 369" 1883# S47° 2195+ T19° 2003+ gspp S 9% R MW, M- NFAANE Fat 049 4E Blo
TJan. 005+ 001* 005+ 001* 005+ 001°  005% 001 A2 FAAE 10~12m T3S L VFEAN 42 244
an. 0031 001" 0.05¢ 001" 05+ 001" 0.05¢ 001° 9 v A =9ty e
py 5 Mar 007HOM 012006 01 O0F 014k 009 j;io};;;;“m/dayi 138 2R3 TTAANE 108 ym/day
() 19Jun 048 OIS OBSEO30° 093+ 02 077 028
&30 Sep.  104% 032*  184% 064°  202% 0630 166+ 061°
6 Dec. 106+ 032° 188+ 066> 207+ 064 170+ 062°

TH, tunic height; TUW, tunic width; TOW, total weight; TEW,
test weight; STW, somatic tissue weight; DW, drained weight
of somatic tissue. Columns with different superscripts are sig-
nificantly different (1<0.05).
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