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Kjellmaniella crassifolia Miyabe is one of the valuable seaweed crops cultured in the Korean coastal waters
of the East Sea. Unfortunately recent environmental changes have adversely influenced its growth, prompting
the need to develop techniques for species restoration. To obtatin biological information, the growth of
the species was monitored for one year. The maximum blade length, 11045 cm, was attained in July,
and zoospores were released in November. The optimum culture conditions allowing juvenile sporophytes
to grow to young blades consisted of 20 pmol/m*/s at 10°C under which the blade length grew to 1,732.5+
143.3 #m in 42 days. Sporangial sori started to form in September, reaching 85% maturity in November
and 89% maturity in December. Examining the growth of the species according to depth, the individuals
growing at 5 meters grew the most, reaching a blade length of 75.9+18.9 cm in August.
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N\ hA| v} (Laminaria religiosa Miyabe), ThAI ™} (Laminaria
Areschoug), NTHAIv} (Kjellmaniella  crassifolia
Miyabe)7} 3129 (Lee and Oh, 1986; Lee and Kang, 1986),
o] 3 ThAIvel o /IchAlmkE Aol o] HoiA Fujol
22519t} (Chang and Sohn, 1993). 80t ThA[u}ao] T4A|
vl A8 &3] o871 BXE51% v} (Nam et al, 1985; Sohn
et al,, 2007), A= AAA7} Az} BAAS = A}
IB HARY AT uAdT7 A B XS] (NFRDI report,
2005; 2006), AAA7}F WA Eo=s o= UeiEth 18
O Aol BhE DAELRE A83 ool AAA, B8 5
B ol W 8EY 24 FaT 4L Hu Ao
(Chang and Son, 1993).
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Kim et al, 1997; Koh et al., 1989; Lee and Oh, 1986; Lee
and Lee, 1988; Lee et al., 1993; Lee and Kang, 1986; Lee et
al,, 1997; Nam, 1986; Shon, 1987)7} .ot ol& A+ =3t
oA A 15m olWE FFE ) glo] TkAlet A4 =4
9l 20-30 m9] el B AT e Aol

thA obe] AThA e FEER 399 4 20-30 m9
zaholut HAes oz oodth7hA) ATk 1L,000ES] At
o] El9lar, F3olg, &7 Fol TR AAHFLE
237t AHQN ALdEdME EFTHAIR L E2H
A dE FAEE F4F AU (NFRDI report, 2005;
2006), 200213 &g B F FAL 2003d wiv] B 20068 W
A EF o7 J|tAute] 47} Bist Fo) BAPE 915
o] NAA7} diE e o] T AdFol F37)
ZAaw)o] WES o] A Atk HT FZAMIA AT e A
2179 Fzge o7\ AETHAN G (dgarum clathratum
Dumortier)o] I % 80-100%% $-HZo]la FHFEol, vl
agg FEmuasdo] I 20-30% AASkaL Sl
(NERDI report, 2005; 2006), 7ATHA}uke} Ay gl 4ol
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A5 ol gA HU ATk 72 FEAL (Kim et
al., 2005; Park, 2001), A& 997 (Yamanoto, 1986)7} 1ot}
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2 AR | FZA4S FARBY T A vl AF-E EA
o 43 9E 5 233193, 2APGS 3 dFA 2o
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Table 1. The lists of marine plants occurred at Sagunjin,
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Ao 2L £ 5,10, 15,20 2 25T, F3F 20, 40,
60 T 80 gmol/m%sZ BJX]= PESI (Provasoli's enrichment
seawater with iodine; Provasoli, 1968) 2 Y5 tHo2 AT
WA, B5F7])5 12:12h LD (light: dark) 2 3hed 42931
v oFal et w3 Afthalnte] 54 dols 2 ARES S
A3tsarct.
HECHREA

AR F4 #4L Hs) Asted, 4 5, 10,15,20 2

Kangneung  during 2004 and 2005

2004

2005

9

10

11 12 1 2 3 4 5

Chlorophyta
Ulva pertusa
Cladophora japonica
Phaeophyta
Leathesia difformis
Colpomenia sinuosa
Desmarestia ligulata
Desmarestia viridis
Undaria pinnatifida
Agarum cribrosum
Costaria costata
Laminaria japonica
Dictyopteris undulata
Dictyota dichotoma
Pachydictyon coriaceum
Sargassum confusum
Sargassum confusum C. Agardh f. validum Yendo
Sargassum horneri
Sargassum nigrifolium
Sargassum sagamianum
Sargassum thunbergii
Phodophyta
Gelidium amansii
amphiroa dilatata
Amphiroa ephedraea
Corallina pilulifera
Pachyarthron cretaceum
Grateloupia sparsa
Grateloupia turuturu
Tichocarpus crinitus
Rhodoglossum japonicum
Plocamium telfairiae
Chondrus ocellatus
Rhodymenia pertusa
Acrorium polyneurum
Acrosorium yendoi
Delesseria serrulata
Phycodrys fimbriata
Dasya sessilis
Leurencia intermedia
Odonthalia crymbifera
Spermatophata
Zostera marina
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30 moll A AAlElgon, 4¥s 4% 2 45 SH3 A
o] 41719 MAHte] FAL 22.62+8.14cm, FFHS
18.36+3.54 cm@t} 3t YA F2lol AHEe A& (A
2 18mm)°] EALE o]|F 02 Flo} Aol s5m Ao A&t
I ol BEo| 2kgo| FE5 ol A FAlo] ol 2 Fpe=

o RYRA 40 mmpAkEFel FAE AT
g

9ol H2F 1%, 2EF 8%, T2F 5T, A
15%0] &83gon, 1089 27/ 1T,
o2 F %] FH3A 1€
5%, 257 2%, QIHE 1FLE F

=
1
9Zo] 2F3lgon 1¥dE 52F 1%, AXFH 3%, T

ZZFH 62208 F 1050 BAHAY €= HE2RF 1T,
BZRE 0%, TZRF 1222 F 1750 5AH A%

HAE ) AUk 780e 527 15, 27
5% FTZF 50T & 1150 YEgow, gddle 2E2F
6%, TEF 5%02 F 1150 Uitk a7V 5 oF)
N rgangoe] $AFo 2 FEHUTH (Table 1).

JHCHA|OtS] 4 Z

AhAjutel 98 Ao odol F4, 4%, FFo] 4z
65+23 cm, 22+3.3 cm, 65+8 g°] R, 108l Z+7}F 75435 em,
23£5 cm, 7045 g0 2 Uit A A7 11€ede &
7} 61£21 cm, 25+4.5cm, 55+4.5 g, 12¥l ZHZ} 54426 em,
24433 cm, 4069 g0 2 FFA WEE AT F7 AT
ZolE1 gE L 2FH IR FAT 5 AL
2 Zolut aAL Rt} 383E dFo] AR AlEkst
ded), ol v a8 A& L FFo| ZH7h 65+32 cm, 12425
cm, 55+£5.9 go| 31, 590l Z+2Z}F 87432 em, 1545 cm, 70487
go 2 @io] AASE EH5d RAT, 78 742 110+45
cm, 18454 cm, 85+11 go] Y1 84l Zt2t 87+41 em, 216
om, 62+6.4 g0 E AFo] AHHo T o]FoiAIL YU
(Fig. 1, 2, 3). '

FAAEZu = A5 BFANT B A4 GE2A YEk
gt} zpdue] FA4REE AA&7)dE H&e] F4E
282981 &S RGO} 14 0% 312 §Ae) AdHe=
FEZ R} Ao WA JPH L, 3LREE 412 ST}
A3, 8274A 447 FAT (Fig 4).
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o A& HL-L 10%9t 10290 445 /AA] vl&o| 40%=
Z718 9, 1190 85%, 1298 89%E Z713th7t, 149
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Fig. 1. Mean blade length (SD) of K. crassifolia at Sagunjin.
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Fig. 2. Mean blade weight (£SD) of K. crassifolia at Sagunjin.
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Fig. 3. Mean blade width (£SD) of K. crassifolia at Sagunjin.
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Fig. 4. Monthly variations (mean+SD) of the ratio (length/
width) of K. crassifolia at Sagunjin.
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20%2 AT A4S B2 AgAule] Ao A%A]7)
= 11-1292 ettt (Fig. 5).
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Fig. 5. Sporangial sori variation of sexually differentiated
thalli of K. crassifolia.

ittt 34 o

53 H °H7IEWDM A §4 e 1020 9 £
o] o 2390) A YRR ATHATES] B F 5%
1ot 44 ete] 1 HolAE AHE HT, o121
=248 729% 0 AAAH W AASE A 2a2 0B
S 9.9 AZel Waskn We Wk 431, we
NAA BLe ANE SFuze] Fust asht 2l
e Afigel ¥Eame aussl Aol AT Fig

6).
40
\7 ¢ L. religiosa = K. crassifolia
¢ ¢ ¢
L2 J L 2 B L ¢
/\;30
] ¢ ¢
T?; o ! ¢ ‘¢ LA ARAN
gzo o ¢ ¢ ¢ . ¢ ¢ ¢ ¢ +
2 4 4 .
5 | ¢ A %
;‘E 10}
. - - - | -
0 10 20 30 40 50
Number

Fig. 6. Ratio of Sporangial sori in L. religiosa and K.
crassiolia.
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Z7} drolg-& 42 15T, 38 40 pmol/m*/sel A 80.0%=
acﬂaigw], 20T, 80 zmol/m¥sNAE 10.0%=2 HAAR. F
o] Ao Z e 5T 10CA = IFgoA Lol
o] BA VeI, 0] FUHoRE £ 15T 20TAA
E AGFAA B Dol L HYow, £ 25T = &

59178 FHE-AFY-

P25 A ANV Y
obsbx] eksteh (Fig. 7). AAThAlEbel A AREE W

202744 5TAE 60 pmol/m/sol A 95.6£8.04 um O 5 A
=ro] k&3 IL, 10ColAE 80 umol/m™/soll A 286.0+35.20
pmO B BE P+ F 7 £ 43S BY 15ToAMe
60 mol/m¥/sol 4] 277.0£113.60 pm .2 AF8FA3L, 20T
ME 40 pmol/m*/sol A 68.8+36.64 um R Al FNL
o, 25Col e W 5Y7A] Wols x| g3 BE JRAF A
Y3t} (Fig. 8). OFEA Y AL wjF 429747 5TAA
spekol] ABQLo] BF 1339.8+ 7725 2 FE HARE AL
Hg o} 10CAE B AF Zol& Ko AFaF 20
umol/m¥soll A 1732.5£14325 pm e 2 BE F3F F 7P F
o AR Yeldth 15CHAE 20 umol/m’/s oA} 17233+
15137 pmO B £ AR BWH, 20CAAE Mg 25¢
BE] A7 AEEE] Al&ske] vk 30l BE AL
AR B AT (Fig. 9, 10).
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Fig. 7. Germination rate of zoospore under different
temperature and irradiance.

400 —e— 20umd/m? /s —B— 40ymd/m?/s —— 60uad/m?/s —%— 80umd/m*/s
300 |
5C
200
oo M
400 | — =l
300 10T
200
100
:5 400
£ 300 15
2 200
o
» 100
kel
S 400
[=a]
300 | 20C
200
100 }
400 —l———I-4! E
300 25T
200
100
0 . e

3 5 10 13 17 20
Day

Fig. 8. Growth of female gametophytes in K. crassifolia under
different temperature and irradiance.
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Fig. 9. Growth of sporophytes in K. crassifolia under different
temperature and irradiance.

Fig. 10. Life history of K. crassifolia (A, zoospore; B-C,
gemination of embryospore; D, female gametophyte; E,
juvenile- sporophytes; F, sporophytes; Scale bar, 20 zm).
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vebsted (Fig. 11).
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Fig. 11. Studies on different depth of culture. Monthly
variation in blade length with standard deviation.
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Z NE 2 AL BgeH, 4 smolA 20053 10€
52434 cm@AH A E] 20060 8Y 16.5+£3.7 cmE 113 e¢m
o] AAL Bl 7|17t F /g =2 A B3I (Fig. 12).
AgA ek 2005 1099014 20063 887HA] 4 5 mell A
JExo mxA a1, §AT A FHE BAoH, 4
30mol e AlEoE FART gZo] Bol AT
(Fig 13).
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Fig. 12. Increase of blade length (@) and width (O) per
day.

40
30

20

10 M
40

30 | 10m

20

20 W
20
30 15m

20 |
10 |
40 -

30 | 20m

20
10

40
30 30m

Sm

Blade width (cm)

20
10

Oct. Dec. Feb. Apr. Jun. Aug.
2005 2006
Month

Fig. 13. Studies on different depth of culture. Monthly
variation in blade width with standard deviation.
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Fig. 14. Life history of K. crassifolia (A, young blade; B,
seedling; C, young fronds growing on the culture rope; D,
one year frond; E, perennial frond; Scale bar, 20 #m).
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Wt $AHE T MASIE 41 2030 mE oA B T AR
Fo] I= 80-100%= o]z} dojr} AckAlute] {371 A4
2 ghygo] ol 9] AAH oz MaA] Bo] oA HAT
ol sl Gl ANF MARAED Q77 AT AA ol

ALY AkAuke B sy, F2Fel) F2 A4
i glom M4 A% 10m AFE ThAlute EASE
e HH A7 8, 9golE AV HHaHE Fk
(Yamamoto, 1986), $-2}e} Fahete] M4 S4A 44
20-30moll X 248lar thA)E) o] Sealele Aol HalEA] o
=t A 7o) AA S HAHT ke HolM B
L AolH-g Holi gt} o]t zpole FAlF FRo| 2
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QE Jfcixut AR e] hd7|dE $L20] 20-23CE YE}
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