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2.1 #HRLERES

KD FIAEE (Kappaphycus alvarezii ) BUH
A B K BRI A iR B AR R e IR K R A
B (CHAZ 3~4 mm, K 5~7 em) 4525 B (K 5 i o]
UL A SRR AR A S S S s SR IS TR T K T T
K H B S 3  » ITRIAE T T TR VK AP AT 2Rk — UK, P-4
R B I K RIVE 1 2 A0 JC A B A 15 e W) o 1k .
TER TAE G 3 BROCIRRE 2R Je T 0. 700 KT
VMR CC K B0 IR TH R 10 min, 2 THE1T
BAIHRR 10 mg BEE R M 250 pg PIYER R BT
PR K R 12 b, 2Z )5 FITE IR K i 220 3 IR I
JE BB S 5~7 mm /NEBL A

2.2 EFEMEH

PES ( Provasoli Enriched Seawater) i & % 3%
Y f T 500 mL = ffi i, 2 mL PES BE i A £
100 mL K o, I AR IR ——BEWE AR5 76 121°C
T 7&K 20 min, #5 1] .

PES [ {43 #% 5 . PES i (4 55 #5 & 100 mL H1in
A 0.8 g BiIR(0.8%) . K J5 . & E %] 40~50C . 1E
G T AE G b EF A AR 3 AP I (R4S 2Y 33
ml), % .
2.3 iR (FEVE)IREXRE

PES ¥f& 1A 35 3% 5 VS I B o B2 #6 B2 0,0, 5.1, 0,
1.5 g/ L RRANBR BERE L 20 A0 RSB (KB 5
~7 mm),3 AT B R TR SR I B 3R A
(40£5) pmol/(m* « s) S HI S 14 + 10(L = D), i
JEQ6E 1) C MR EE 75% . 5 J8 G e B BLAE G
BB EFR,

B AR R = (G RIBE / A B0 < 100%

D
BBk 2F % = CRAFBBL / AR BB X 10024,
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2.4 BEBFHEZRIE

SR A 2% A 1 8 8 FH 1E 3 5200 (9 5 TR AT

SEHy A (PES A B 57 5 TAAL6-BA 5256 : ]
PES W {577 56 B O IR Y A KR TAAL 4 73
HE6-BA SN HREBNER 3 K AR STk
[23.25 i X 3 KRB L 2 POE IR BE 23,
41,54 pmol/(m® « s), IAA #J& 0,1.2 mg/L,6-BA ¥
J#0.1.2 mg/L, RAIEARFE L G BETEEE. W3k 1,

F1 KOFWHERGHALAFSHEZTIRE
Tab.1 Orthogonality experiment table in the experiment of inducing Kappaphycus alvarezii callus
S Jt/pmol « m~ 2« 57! IAA/mg « L ! 6-BA/mg + L} 2 5 ORI
1 23 0 0 1
2 23 1 1 2
3 23 2 2 3
4 41 0 1 3
5 41 1 2 1
6 41 2 0 2
7 54 0 2 2
8 54 1 0 3
9 54 2 1 1
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3.1 EEMIRKOFHEEEFEFEENZFENI N

Keg% 2 A, PR MR AT O S S0 00 A AR A R B R
2580 5 JART G TR B AE TG BOR R ZF B TS R R
BRI RMAL B R ZF %, A 1 frs, SCimas Rk
HH AN T RE A B BEAE 06 3 R (52.553.5) X0, M E M
W R 0.5 g/L B, 77 3% 38 A 4 48 s,y (97.5 &
2.5) Vo o Pt TR W J3E 0F — 2B B, A7 0 T B (WL
La) s MU N 0 5% 0.5 g/ L I B BOR 2F 8
(UL 1b), 23 3k (71.8+11.6) % . (74.2+£8.2) %,
LR IR UK TE 0.5 ¢/ L N R SLH 4 57 5
30 114 B e R VR
3.2 HEEFHNELIE

PES ¥ /K 3 55 5L . TAA L 6-BA S5 (5256 A . 78
S ACEK 2) il 5 1E 28 S8 0 I AR 22 4 B A5 AR B
FEWERALA G J: 65 23 pmol/(m” « ), TAA ¥R
1 mg/L.6-BAYREE 0; B Bt & et dl & o ik 41
s), JAA ¥ E 2 mg/L,6-BA & 0, {H
RIE A HA .

pmol/ ( m’ e

F2 IEXKHE A(PES A5 55 JAA6-BA) F1 B(PES i {k 35 55 & (IBA6-BA) Y R R IE FR 1B 0L
Tab.2 Branch culture in experiment A (PES liquid medium,IAA.6-BA) and B (PES liquid medium,IBA,6-BA)

TEAS 52y SR B A7 A B R FRBA KB AR 3R/ % BB R 2ER/ %
b B G HEEK SIS A S04 B SCEG A S B S0 A S4B SIS A LI B
1 20 16 20 0 4 80 100 0 20
2 20 18 20 4 13 90 100 22 65
3 20 18 20 14 2 90 100 78 10
4 20 15 20 11 6 75 100 73 30
5 20 15 19 11 7 75 95 73 37
6 20 16 20 15 10 80 100 94 50
7 20 0 19 0 13 0 95 0 68
8 20 19 19 19 17 95 95 100 90
9 20 3 18 1 11 15 90 33 61
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Fig. 1 Branch survival rate (a) and germination rate (b) of Kappaphycus alvarezii in 5 weeks
ANR/NG FRARR B 22 57 p<<0. 05

The different lowercase letters indicate significant differences among treatments, p<0. 05

PES W& 55 35 5 IBA L 6-BA 5236 (5236 B) . 1E
SRS BOWL 2 2) w3l 3 15 58 52 56 19 4 22 95 7 i 19
WA B R ZE I L A Dk iR 54 pmol/(m® + s)
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A LA S R 7 A= 4D A 2 T BE A AR M L T AR A
BN s BB FAF G an 3% 3 P, S8 e
2H 6 A fer IR BOAE G 3 G 25 4 BT . R A R I
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Tab.3 Branch culture in experiment C(PES solid medium,IBA,6-BA)

TE AR SR Ak 3 LHA B A7 15 B B BT i 3¢ R BeBURZER  HRGAAN AR KL
EiETie EEH Bk /% 25 /% BBk /%
1 21 14 67 4 29 11 79
2 21 12 57 7 58 10 83
3 21 17 81 4 24 15 88
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g% 3
TE 22 5 4 A 3 F R B EarY S ZERTES KB BB kzis ARBHSN  ShdskE
Hw' HRHK B /% Befk /% 33524 /%
4 21 16 76 11 69 13 81
5 21 15 71 9 60 10 67
6 21 19 91 8 42 15 79
7 21 17 81 6 35 17 100
8 21 16 76 10 63 14 88
9 21 17 81 13 77 12 71
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Fig. 2 Callus formation and new buds germination in Kappaphycus alvarezii induced by PES solid medium with

0. 8% agar after 5 weeks
a HIF R H SR b ZEFRIMGHLRE; o Wi @ 42U B

a. Single-bud and callus on transverse section of the branch; b. Multiple-bud and callus on transverse section of the branch;

c. Calli on two transverse sections of the branch
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Fig. 3 Kappaphycus alvarezii callus by PES solid medium with 0. 8% agar after 5 weeks
a. BB UG T B @i 414 s b, BEACBUAN VI TE @ R 1 s e A3 2 2RO 1Y) L P A 5
d. @A AR A
a. Longitudinal branch with callus; b. Longitudinal section of callus in microscope; c. Terminal section of callus

on branch in microscope; d. Medial section of callus in microscope
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Fig. 4 Callus formation and new bud germination in Kap pa phycus alvarezii induced by PES solid culture medium

with 0. 8% agar after 10 days
a Wi BB s b, @G 00 B3 s . B 2E BB B 5 d. B 2RI i
a. Longitudinal branch with new callus; b. Callus formation in microscope; c. Longitudinal branch with new bud;

d. New bud in microscope
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Fig. 5 The morphological changes of Kappaphycus alvarezii callus and new bud in culturing
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Fig. 6 Photosynthetic rate and respiratory rate of 10 days cultured Kap paphycus alvarezii branch with callus and new bud,

respectively( The different lowercase letters indicate significant differences among treatments, p<0. 05)
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Callus induction and morphogenesis of callus in Kappaphycus
alvarezii (Rhodophyta,Solieriaceae)

Li Hu'?,Liu Jianguo' ,Pang Tong'

(1. Institute of Oceanology ,Chinese Academy of Sciences ,Qingdao 266071 ,China; 2. University of Chinese Academy of Sciences s
Beijing 100049 ,China)

Abstract; The brown morphotype of red seaweed Kappaphycus alvarezii collected from Li’ an Bay in Lingshui
County, Hainan Province of China,was used as explants in order to generate new buds and induce callus. Effect of
the PES (Provasoli enriched seawater) media (with or without gelling agent) , light intensity,and phytoregulators
(Indole-3-acetic acid (IAA) , Indole-3-butyric acid (IBA), 6-benzylaminopurine (6-BA)) were tested on new bud
generation and callus formation by orthogonality experiment. The callus forming was observed in microscope,and
the changes of the respiration rate and photosynthesis rate in explants among callus forming were detected. The
callus of Kappaphycus alvarezii was achieved successfully by the combination of PES solid medium (0. 8% ager) ,
IBA.6-BA, while callus was not observed in the combination of PES ligiud medium,IBA and 6-BA. That indicates
the solid medium plays an important role in callus induction. Kap pa phycus alvarezii callus which consists of com-
pact filamentous cells was different from the loose callus of superior plants. And callus derived from the medullary
cells. It was found that both photosynthetic rate and respiratory rate in the branch inducing callus were higher than
ones of the branch germinating new bud by means of oxygen electrode.

Key words: Kappaphycus alvarezii; tissue culture; callus; oxygen electrode; photosynthesis and respiration



