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Induction and isolation of artificial pigmentation mutants in
Porphyra haitanensis Chang et Zheng (Bangiales, Rhodophyta)

YAN Xing-hong', LIANG Zhi-giang', SONG Wu-lin’, HUANG Jian?, MA Ping’, ARUGA Yusho
(1. Key Lahoratory of Aquatic Genetic Resources and Aquacultural Ecosystem Certificated by Mimstry of Agriculture ,
E-Institute of Shanghar Municpal Education Commission , Shanghai Fisheries University. Shanghai 200000, Chia ;
2. Fujian Fisheries Technical Extension Center, Fuzhou 350003, China;

3. Tokyo University of Agriculture , Tokyo, 156 — 8502, Japun)

Abstract: The young gametophytic blades of Porphyra hattanensis Chang et Zheng, developed from the conchospores of the wild type,
were treated with “Co-7 ray to induce mutations. Color-mutated cells showing purplish red, pink, red orange, orange, yellow green,
green and other mutated colors appeared in the treated blades after culture for 1 week. After culture of 3 weeks, the color-mutated
cells grew to be cell-clusters with different colors. When the irradiation dose increased from 0 Gy to 1100 Gy, the frequency of the
color-mutated cell-clusters was higher with increase of the dose. However, further increase of the dose up to 1400 Gy. decreased the
trequency of the color-mutated cell-clusters. These results indicated that 1100 Gy is the suitable dose for inducing mutations of P.
haitanensts blades. The frequency of the color-mutated cell-clusters was different in the different parts of a blade, increasing from the
base to the tip of the blade. Single cells were isolated enzymatically from the color-mutated blades, and regenerated into blades among
where appeared some single-colored mutant blades and a few spottedly variegated blades consisting color-mutated cells and the wiid-
type cells. Five pigmentation mutant strains (conchocelis) with colors of red brown, dark orange, pink, golden brown and dull
yellow green were established from the single-colored mutant blades by parthenogenesis. They were named as tan, bor. ceb. hon
and cu, respectively. Their colors were relatively stable in both gametophytic blade and conchocelis phases. The F, gametophytic
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blades of each mutant strains, showed the same color with its mother blades, respectively.

Key words: Porphyra haitanensis ; gametophytic blade: single cell; ¥'Co-Y ray; mutation; pigmentation mutant
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Tab.1 Color-mutated cell-clusters appeared in the blades of Porphyra haitanensis after being irradiated
by Y-ray in different doses and being cultured for 28 days
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Fig.1 Numbers of color-mutated cell-clusters of
Porphyra haitanensis blades after being irradiated by
Y-ray in different doses in culture of 28 days
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Fig.2 Numbers of color-mutated cells of different parts of
Porphyra haitanensis blades after being irradiated by
v-ray in culture of 28 days
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Tab.2 Colors and names of five pigmentation mutants
and the wild type in Porphyra haitanensis

# # stratins names colors
TN wt wild type light brown
FUR R TR tart tan reddish brown
WO R A bor  burnt orange dark orange
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itk Sk hon honey pale yellowish brown
TR A O RTIR e cactus dull yellow green
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Plate I The color-mutated cell-clusters appeared in the gametophytic blades of Porphyra haitanensis
ppe g phy Ph

after being irradiated with “Co-y ray
1. RELT @A RANMIb 2. S04 {0 7F AN ;3. A A RIS 4. B AR AT 5. MG R A HI 6. SR
S, 1 -6 4R E9Co-y IR ST (1100Gy ) f5 B FF 3 8l AR , B shpm )RUIAUER S01m
1. red orange cell-cluster; 2. red pink cell-cluster; 3. yellow brown cell-cluster; 4. brown cell-cluster; 5. olive cell-cluster; 6. green

cell-cluster. Blades in 1 —6 were cultured for 3 weeks after irradiation of “Co-y ray in 1100Gy dose; scale bar: 50 #'m in 1 -6.
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Plate ]  Pigmentation mutants of Porphyra haitanensis obtained after treatment with irradiation of “Co-y ray
L. BPAERINEIRIAR: 2-6. RRAEM, 551K tan(LLABE) | bor (BRIELLEL) | cob ($ELT45)  hon (WS #E(0) | cac (R ELRE) . 1
AT O 40d; 2 -6 HRAYTETIE K 62d, P H R RS 500m
L. wild type (wt); 2. tan; 3. bor; 4. cebs; 5. hons 6. cac. Blades were cultured for 40 days in 1 and 62 days in 2 — 6, scale bar: 50

Pmin 1-6.
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