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Gloiopeltis tenax is one of the most economically useful species in China and Japan that
has been applied to glue and food since ancient times. The material used in the experiment
was a large quantity of basal crusts obtained from the culture of tetraspores that were
released from the mature tetrasporophytes collected at Gyeokpori, Byeonsan-myeon,
Buan-gun, Jeollabuk-do in Korea. The basal crusts were cut into quadrisect under a
dissecting microscope so as to monitor the process of regeneration and growth. The cut
crusts were cultured under varying conditions, where the photoperiod was 16:8 h L:D;
the temperature range was 10, 15, 20, and 25°C; the irradiance range was 30 and 85 pmol
photons m2s™. The quadrisect basal crusts grew to an oval shape, then formed a vertical
axis of cylindrical shape. The maximum growth of basal crusts was 9.61+3.59 mm? under
the condition of 15°C temperature and 85 pumol photons m2s” irradiance, after 12-weeks
culture. The mean relative growth rate after 12-weeks culture showed the maximum rate
of 5.15+0.80 %day" at 15°C and the minimum growth rate was 3.15+0.94 %day’ at 10°C,
with a statistically significant difference (p < 0.05). In conclusion, it has shown the possibility
that growth of basal crusts of G. tenax is one of the good farming method of potential

alga.

Keywords: Temperature(%E), Irradiance(Z =), Basal crusts(8HAZ), Growth(*i %,

Rhodophyta(8& &)

o

o



15 December 2020; 5(2): 64-71 /8 X7

[

N E

8 si=F02 EIAIE| R (Gloiopeltis spp)ye M HEHE 2

E Z3f BE2 Q3 8k, MEM HEANEM MEBE7|Z 8
1, X Z20l= SRt YHX|BEAM O FFEI| AIESHA E
285t X2 9| SILIO|CHSwider and Smith, 2005; Ren et al,

1995; Jung et al, 2006; Zheng et al, 2012; Tuvikene et al, 2015).
0| E7IAE|F(Gloopeltis spp)E S AFZEAIM 2t EH4ol &
FHISA MoHel 27| S HEN7) FARSH SHM T *”% =
A=, 28 JHHoM= AHZZAEA WO M2ZEXT e F
Alof ‘gatet FAReH A2 REHoZ M7= JHX|ZEXK(para-
spore)E 7HK|& MEX7F EHE 7| BHCKSuto, 1948). 0|2t &
2 IR ZAZRE Ao A2 ChA| 7HK[Z

N
-
T

E | XA (parasporophyte)
7t Tl Mm@ SHK| 0 A0 AHEILXPA|O| AT LA
EITt Eot ZXHE WESH RA= A0 FHEX T HHA 2 (crust)
2 EOtM =20| ZOtX|H 0f7|0f A 20| Lt7| A|ZS 0 F0f|A
Of E7HX| BE3IA EIC) oot Bha22 2td H3d0| %5
7| WZ0f ghatd HiO| ZXE ArETH HIO| HISH FE20|
Solg| f(SyIvester and Waaland, 1983). X|27HX| &Z7tALE|
(Gloiopeltis tenax) ST+ 1 S840 H|SHY HX| 20, ZX}

BHE 5 37(0] EAZ AL Y T (Zhang et al, 2009), 2
7WE|9f EETIARZQ ZA} HE0] CHok ALY B A'5401| o
T(Chen et al, 2008)7F AUCE. ELH ESE7HAIE |
140t 23] 2st A (Yin et al, 2007)2F £7| 4

F_ Nz AZ 280 tigt A (Tang et al, 2016)7}
. 55 FUoIM= =4t E7HARRIE 350f Chsl
THOh and Lee, 1996; Lee et al, 1996)2 E7IA2|4 T
st MEfAE|EY A (Gong, 1999)2F AUAAS O]

I 7HMI7F 23K g2 g2 E 0|8 T

=70 A 2EOo|M o[-0l U H AKX
5 HX|5:0t2|(Grateloupia filicing2| EHEZ THAMO| 2|
(Migita, 1988)2} X|4Ot2|AFE(Grateloupia acuminata)ofl A g
23t 2 Aol thet A (ima et al, 1995)7F AU, ZL{O]
Me K|F=Ot2AFES| BMT Mt &% HIQFO| 2at A7L(Kim
and Park, 2006)7F Al &l HF QICE 2{Lt OFEI7LX| ZLfA EE
7tAE[e] B2 0|83t ATt OFEl AlZE|X| UCE KHRA7Y
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o] -8 S0 ol 4o ojXl= et 229 Sets =
QI5t0] == 0|5 HIgCZ HdZS 280 U4 it 7tsdS

EHE 7HALE| (Gloiopeltis tenax) HHA 2
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1. dexz 3 dexd

AEHo| ALES EEtAMEE M5 RotE BAH A
(35°38'04.1"N, 126°27'49.6"E) Z=ZICHOIA] XHE | AT &%k
AMNZIL HHE EHE 2018 5O xfESHO] A
o F AFREXNE ZeheiO| E(Leica DMLB, Germany)2 2
SHEM = K2 St S22 AHSHUCE

MASH AHRIZX HHIE 1A HE 200N S0HE ME 2 EAI
71 5| PES B Bli4=(Provasoli, 1968) 500 mIS *{2 H|#0| &
tetol= EaE &S2f0|E 3EAE E0 20°C 40 pmol photons
25794 16:8 h LDE M EE H{YT[0]A 48A12F SO ALEER}

Ch. 2&30|4 StojM &2t0|= Z2tA0] £5
o = TEIHAE BXE HASHD 200 ml2| PES
EtA30| =ZS 5~670 Y1 10T H
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37|17t & 500~600 ym=Z METE B2 of
of siEH0|E Slo|M oto|2Z AL Lo|=
300 ml E2tA30f HEHE JHHE 2o &

30, 85 pmol photons m?s1Q| 27§ ZHO =2
XHA7NH =L 4F0| O|R0X|= 68 &7
18°CO|H ABE WHEHS mefdt
§ 2ExH22 HHSIALCL
o, t.'_*E—_r‘t':‘i HH A 2070HIE 2O HiYSL
Hi 2 PES B o< 300 miI2t BHH GeO, 5 mgl'E

ME AR SHRUCHShea and Chopin, 2007). B &
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Fig. 1. Development of Gloiopeltis tenaxin culture. (A) Tetrasporophytic plant; (B) Cross-section of tetrasporophytic plant (arrowheads are
tetraspores); (C-D) Spores developed to the discoid crusts; (E), Cut fragments of basal crusts; (F) 6-month cultivated basal crust. Scale

bars represent: A, 2 cm; B-D 20 ym; E, 200 ym; F 1 cm.

ZE HOIEHE Levene?| SEMATE HAISHRAC
I R0 chsf 2MRMOR Ro/d 2ME HASIA
of st 29/40] ZQIE|™ Turkey's test2 AtE e
Ch ZE X2 242 SPSS Statistics (version. 20.0) SAHZZ1H

= 0|80 +ABIRACE.

2 o
1. 2o W¥n JOjdEE
A0 ALEE %7WEI" AHZZXIH|O|H(Fig. 1A), AbZ EX}

He d5 Al B
20 pm0|E+(Fi 1B) HYHO| A BEE AMRE
1C-D) Hi st S ot
TR O A2

ZoR2 AMEZAIZ MAMsID ZAIO| 37| 9
XS EEA|I7(Fig.
OO(Fig. 1E), 670E

dYE LOUBIACKFig. 1F)
ghabEol A ZE 30 umol photons m2s1o] Z=ZA0|A] HY
& 6=

Z 2 FZHI0°C, 15°C, 20°C, 25°C)0A 0.75+

24 mm? 095+042 mm?, 075+0.08 mm22 2
XIO|E RO|X| LptoLt HiY 7:EE 12F7K| 15°Cet 20°C7+
6.04£029 mm? 535+123 mm2Z 7}& 2 37| EQol F

-
H

= 30 umol m2s™!
1| == 80 umol m2s™"

-
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-
o
N

Growth of crust (mm?)
(o]

il i
0
10 15 20 25
Temperature (C)
Fig. 2. Growth of crust (area) of Gloiopeltis tenax cultured for 12

weeks under 34 psu, 16:8 h LD, and two different irradiances
conditions (n=3 replicates). Vertical bars indicate SD.
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2 A2 37|18 BERen O|A2 15°C 2= Fto HiY £E|0f 9614359 mme2 7HE 371| A& SR CHFig. 2).

105 2 37|91 2444031 mm2e} FAFSHIILY. Aol 37| Y 12F 2, E=ZXA 30 pmol photons
&= 85 pmol photons m?s' ZZA|A HYY 8FHK| D201 m2s719| 15°C =X 6042029 mmeZ %[0 37|E LIE}

20°C2F 25°CO|A 2.29+0.02 mm?, 2.75+0.20 mm2ZE 10°Cet 15°C WSO, 10°C 2E=ZA0A 2382010 mn?E X[ 7B EY

orF

Ol A 1.78+0.39 mm?, 1.78+0.66 mm22 MAst 24 =2t o 3A Ch 3Lt 10°C 2EXU0ME 9F = T AMHSIRICH 25°C
MERICE Y 10F 3 10°C 2EXAL HHAZ0| ALESI D ZHONM 7.86+236 mmPE E|AQLCH £ FEZA30, 85 umol
15°Co| L X7 449+0.00 mm2E 20°CEF 25°CO| 410039 mm?2  photons m2s")O| A HFAFZO| A 7|7} A|ThZHE LIEIH 2c=
3.844246 mm?20l BHAFTECE A MEAMOH HIQF 12F7X| X| 15°CO|H %|AZtE EQl 2= ZHZ 10°C, 25°CO|Ct 2EX

Table 1. RGR (%day™") of Gloiopeltis tenax cultured for 12 weeks under 34 psu, 16:8 h LD, and two different irradiances conditions.
Values are means+ SE (n=3 replicates). unit, mm

PED Temperature (°C)
Culture weeks (umol photons m2s™) 0 e 0 >
30 3.83+0.28 7.54+1.00 3.93£0.11 1.2310.19
1 85 6.23£0.35 10.68+0.35 6.10+0.85 474+1.39
30 6.23+0.51 5.22+0.10 5.66+044 10.48+0.19
’ 85 2.71+049 3.12+£0.26 13.61+0.66 13.41+0.66
30 2274032 3.16£1.10 6.91+0.67 6.20+0.08
’ 85 1.07+0.72 2501024 4.67+0.44 6.87+0.35
30 5.11+0.46 2331020 3.6210.28 4.55+0.44
) 85 6.66+0.73 5.01+0.07 4.63+049 4.18+0.08
30 6.50+1.13 1.26+0.39 1.94+1.35 3.58+0.12
° 85 472+0.02 467+0.37 4.01+0.50 3.3410.30
30 0.74£0.82 3.05+1.19 6.12+0.79 2551024
° 85 149+1.34 1.98+0.01 3.79£0.88 3.25£0.25
30 4.99+0.70 235053 3.94+0.57 5.95£1.25
! 85 4.12+0.04 3.77£049 1.02+0.03 5.78£0.15
30 442+1.29 436+0.50 1.63£1.33 2.60+1.51
° 85 10.83+1.27 5.56+0.86 3.57£0.22 2411024
30 7.23+1.05 8161044 295+1.27 1.24+0.37
i 85 - 9.11+0.06 279042 3.87+£1.07
30 2341058 4.79+1.31 4.89+0.35 1.67+0.28
0 85 - 4.62+1.10 5.51+0.67 091049
30 1.23+0.58 5.09+0.32 5.89+0.97 432+0.78
" 85 - 7.95+0.31 3.66+0.37 0.45+0.05
30 0.78+0.11 7931015 5.85+1.78 1.91+0.52
2 85 - 241135 8.06+0.10 941115

PFD, Photon Flux Density; -, Death
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Table 2. Average RGR (%day™) of Gloiopeltis tenax for 12 weeks. Culture conditions are 34 psu, and 16:8 h L:D. Values (means + SD, n=3
replicates) in each row with the different superscripts are significantly different (p<0.05)

PED Temperature (°C)

(umol photons m?s™) 10 20 o5
30 3.8067+2.2225* 46036+2.41358 4.4446+1.5764° 3.8565+2.745148
85 3.1532+2.85822 5.1571+2.7936° 5.1191+3.3286° 4.8882+3.5272°

10°CE H|QIst Z= ZH0|AM Ehad22| A7|= 30 umol photons
2l 604029 mm? 2Lt 85 pmol photons m2s0j|
M © =UCHFig. 2).

ATHMEES 2= 30 umol photons m2s™ ZZ40A B 13
T 15°CO|A] 7544100 %day'2 2 7HE =0, Y 2F
2 77 25°CHM 1048+0.19 %day ' Q2 71 =2 A
EQon ®AH U717t T Y 25 = 25°COIlM LIEFH
o |tizats ERUACL HIY 3F, 65 11F, 12F 20| 2k
O°COM CHE 2= FUHED H2 WHES LIEHHCH by
20 074082 %day'C 2 HA| H{LT|ZL B Y W2
2 LIERICE O O|F2& 15°Ct 20°C2| 2E77H0fA]

{HE0| SACL
& 85 pmol photons m%s0f[A HTHMEES HIF 13 & 2
= 15°COf A 1068+035 %day'2 2 7HE &R0 HIY 23 =0l
2 20°CeF 25°COl M 13.61+0.66 %day 't 13.41 o
2 71 Sen FA Y|t & SEE0| A
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UCHTable 1).

HiY 12F £ Ea JOEEES 2= 30 pmol photons m?s!
ol 15°C 201N 460058 %day'S2 %|CH MEES LIEHLY
A1 10°C 2E0|A 380+058 %day'22 XX MEES LIELY
oM SAHLE {2t A0|F EUCE FE 85 ymol photons
m2 A= 15°C 2Z0|A 515£0.80 %day 'S 2 Z|C MYE
2 LIEIARAD 10°C REZAUA 3152094 %day' 22 %[N Y
YES UEHHen SAMCE |ol5tRict & &=(30, 85 umol
photons m% )0 A| E|Cf HEES LIEIH &£ 15°CO|H Z|X
MYES LIEPH 22 & 10°CO|RICHTable 2).

ShatZol ZEK FYHES ZUY B0l Jhet AR
S HIEE FotR0 12 Hi7(|ZH St 30 umol photons
2510| ZEO|A HYY 3FEMR| MEN 7 HHEX| YTt 4F
P A LIERRED 10°C, 15°C, 25°C2)

=2
N
<
()
=2
Rl
E
og
Hu
N
o

100

—e— 10°C
—o— 15°C

Q 30 umol photons m=2s!

80 1

60 -

40 4

Percent of sprouting disc (%)

204

1 2 3 4 5 6 7 8 9 10 1 12
Culture weeks

100

@ 85 umol photons m2s™!

80
60 4
40 4

20

Percent of sprouting disc (%)

1 2 3 4 5 6 7 8 9 10 1 12
Culture weeks

Fig. 3. Percentage of sprouting disc (%) of Gloiopeltis tenax in
culture. (A) 30 umol photons ms™, (B) 85 umol photons m2s™.

2 FH0IME 5F O|27HK| FHEX| UUACE B 65 =0
£ 25°COIM 400%2 ZEN7 HYEQUAC BiY 7F 20| 2=
20°COIlM 4286%2 CHE 2= HCt =2 ZEN HM4ES LEt
WO 10°C, 15°C, 25°C2| 2= 0| 833%, 5.88%, 5.00%E LtEt
Moo 7HEE 2 X0|§ 2O0[X| UUCE BiY 9F 0= 15°C,
20°Co| 2=0|A 43.75%, 4667%2 FAISH 22 LIEFHSM 10°C,
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Table 3. Comparison of maximum RGR (%day™") for the optimal condition in each study

Species ( moIP Fﬁotons Temperature RGR Incubation Culture References
P H m,ﬁ’s,1) Q) (%day™) time parts
85 15 5.16 12 weeks Basal crust This study
Gloiopeltis tenax
85 15 739 4 weeks Basal crust This study
Chondlrus ocellatus 60 20 8.0 4 weeks Tetraspore Li et al, 2010
Gracilariopsis chorda 447
100 25 2 weeks Apical fragment  Choi et al,, 2006
Agarophyton vermiculophyllum 495
Chondrus ocellatus 100 20 294 60 days Apical fragment Kim et al., 2006

25°CO| 2E0|ME 1667%, 556%2 HlWA W2 Zhe LIEHLHR!
Ch BHQF 8FEE 11FIHK] 20°C, 15°C, 10°C, 25°C =22 XK
HMHEO| A LIEHOL I 123 20 15°C 220 92.86%,
20°C 20N 7222%2 15°COIM 7t =2 FgES BRIt
(Fig. 3A).

&= 85 pmol photons m?s 10 M= HiQF 35 2 20°COlM 3.03%
2 XMt 7rE BN dYEALn BT 4~5F K=
20°Cet 25°COlIMTH R EHM7F HH AT HIY 6F 20= 20°C
OlM 2000%Z2 71 =2 FEdES LEIRRALD 25°CoIM 16.13%
RoM 15°CHME 714%= RUCE 2= 10°CHIA B 657X
YEHE HoIX| LUX|TH BY 75 F 5%2 B2 HHES
Eon HiY 8F 20| M ALSIRUCL HIY 8F 15°COIA
3636%E 71 =2 HHES B0 25°CO|A 3333%2 €M
£ ERY, 20°COIM 2800%2 HHES ERUCL HiY 9F 20|
£ 25°COIA 5000%E 71 =2 YHES B2 15°COA
4545%% 10, 20°CH M= 36.00%2 15°CRt 25°CELCH H2 HME
S 2L HY 10F F0l= 10°CE Melsh A 2==HoAM
2}2} 5455%, 5833%, 57.14%= EEHN HAHE0 2 X}0|E =0
K| URACE HIY 11F 20 25°CHIA 6190%2 7+E =%
15°Ce} 20°COl A& 55.20%, 58.33%2 2 Xt0|E HO|X| QAQkCH
HiF 12F =0il= 15°CRt 25°COlAM 80.00%, 77.78%= =& &
E8 BEJOM 20°COA 6250%2 7t R2 HHES LIEHR
Ck(Fig. 3B).

T BE0M 7t MY MY 0| ddE RU2 Y 2F 2
85 umol photons m?s'0f|A{2| 20°CO|H MAHHCZ &&= 85 umol
photons m?s12t 15°COIM &2 HEYES EACL HiY 12F =2
&= 30 umol photons ms M= 15°COIA 9286%2 71 =
UL 25°COIM 14.28%2 7t RS HHES LIEHHRACH E=
85 umol photons m%s0llA{E 15°COIA] 80.00%2 71 &2 H4
E2 LEHRD 10°CE Melst 2% 20°COIAM 6250%2 7+ &
LHEFLHRACE

0

-

o =
= %MKDEE

oo
HEIIMEG tenane B=(Lu, 2008), L& (Yoshida et al, 2015),
Stz (Lee and Kang, 2002), IZH':'f(Huang, 2000), 21 =L|A|Ok(Atmadja
and Prudhomme, 2012), Z2|El(Ang et al, 2014), H E = (Nguyen
et al, 2013) & OFA|OFOf EZSt UX|DH FETFARZ| Hhad Y
oF AN WExRAE 7| T dFs 25 4
St AL(Chen et al, 2011)

o A
AR F2 ARTAS HH BYRAS BB AP

ol Z= bé*(Chna’rus ocellatus) DFEXHA|
QF MH2EXANZ2RE WEE ZAo| X7 23t HHE F
THLi et al, 2010), WA 7|(Gracilariopsis chorda=as Gracilaria
chorda)2t IA|2H7|(Agarophyton vermiculophyllum=as Gracilaria
verrucosa)@| T 71X| B HTL(Choi et al, 2006), TIF&Ho| HEt
7HR| HiY H(Kim et al, 2006)2t ATHEHES H| WS CKTable
3). & APOME 1272 dE S +ABA2, Choi et al. (2006)
FZH B, Kim et al. (2006)2 6027 HIY, Li et al. (2010)=

4F2to| AL ANE 2} ATl HUMEES 0|80 AE HE
of A0 M= Of2Z0| UMK 7Hsd Of20]| CHet H WX Z A
8% 4= US AR WEHEICE

Choi et al. (2006)2| 7HIA|2{7|2t TA|2H7| MY HEE
447 %day™, 495 %day 0| A2, Kim et al. (2006)2| TIF2+ AtC
HHE2 294 %day'Z2 O|A7|0 2 AN HIWHEO| O
2 =2 ASZ HOIL|UCE L et al. (2010)°| 2 20009 35
60 umol photons m2s0ll A ALY B ot TIFZ0|AM Z|C] T
HEEQ 80 %day" %t0| 45740 XtEQ '% TE{SH0 4FTHX]
o YUY ERD H|wSHH, FEIIAZO] 42 2E 15°C 2E
85 umol photons m?s 10| A 739 %day'= AHEE|0] Li et al. (2010)
I 2 X0l EO[X| §UUCL & AFMMe EEIIAZ|Q g

3
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-
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