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Fig. 1 Morphology of F; gametophytic blades of the improved strain (LC-14) and wild-type
cultivated strain (WT) in Pyropia yezoensis
A-D: The F, gametophytic blades of the improved strain (LC-14) after being cultured for 40 d, 50 d, 60 d and 70 d; E-H: The F,
gametophytic blades of the wild-type cultivated strain (WT) after being cultured for 40 d, 50 d, 60 d and 70 d. Bar: 5 cm.
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Fig. 2 The length of F| gametophytic blades of the improved

strain (LC-14) and wild-type cultivated strain
(WT) in Pyropia yezoensis
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Tab.1 Growth ratesof F;gametophytic blades of
theimproved strain (L C-14) and wild-type cultivated
strain (WT) in Pyropia yezoensis
Y bt K (em-d ™) A KRN % d T

absolute growth rate specific growth rate

KR RKEd

culture days

LC-14 WT LC-14 WT
41~45 2.30 0.78 10.17 11.32
46~50 2.99 0.93 8.35 8.28
51~55 2.77 0.82 5.49 5.24
56~60 1.56 0.51 2.54 2.66
61~65 4.09 0.39 5.44 1.83
66~70 4.13 0.40 431 1.73
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Fig. 3 The wet weight per F; gametophytic blade of the

improved strain (LC-14) and wild-type cultivated strain
(WT) in Pyropia yezoensis
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Fig. 4 Percentages of the mature F, blades of the improved strain

(LC-14) and wild-type cultivated strain (WT) in Pyropia yezoensis
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Fig. 5 In vivo absorption spectra of F| gametophytic blades of

the improved strain (LC-14) and wild-type cultivated strain
(WT) in Pyropia yezoensis after being cultured for 55 days
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Tab.2 Contentsof major photosynthetic pigmentsin the
F1 gametophytic blades of the improved strain (L C-14) and
wild-type cultivated strain (WT) in Pyropia yezoensis
after being cultured for 55 days
n=3; X £SD; mg/g; T & DW

Bz ﬂfﬁ%a @Eél%r:_l @Eﬂmﬁrﬂ R
. (phycoerythrin, (phycocyanin, RH&
strain (Chla)
PE) PC) (PE+PC)

23.26+1.117 75.36"
15.62+0.52 47.11

LC-14 9.85£0.28" 52.09+1.317"
WT  6.03+0.07 31.49+1.23
T R FIORAE R ] 24 54 3 (P<0.01, t-test).

Note: “**” means highly significant difference with WT strain
(P<0.01, z-test).
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Tab. 3 Thickness of different parts of F; gametophytic
blades of the improved strain (LC-14) and wild-type
cultivated strain (WT) in Pyropia yezoensis after
being cultured for 55 days
n=30; X £SD

b bR AR A5 AL 1) F- 24 J5E B /pum S4B fum
FHZS - thickness of different parts of the blades mean
strain hickn
FHHR apical  HPEF middle  FEF basal thickness
LC-14 20.04£0.49" 21.00+0.28" 21.62+0.28™" 20.89+0.75™
WT 29.11+0.31  31.10+0.37 32.21£0.67 30.81+£1.37

T FORANIE] fh R 8] 22 AR 35 (P<0.01, r-test).
“““““ means highly significant difference with WT strain (P<0.01,
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Selection and characterization of theimproved strain (LC-14) in
Pyropia yezoensis (Bangiales, Rhodophyta)
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Abstract: Pyropia yezoensis belongs to Bangiaceae, Bangiales, Protoflorideae, Rhodophyta. For its high commer-
cial and nutritional value, it becomes one of the most important seaweed cultivars in the coastal area of northern
China. For decades, because of incorrect breed conservation and inbreeding, the germplasm of this species had
been serious degenerated, which resulted in a decline of yield and quality such as slower growth rate, thicker, ma-
tured earlier and more susceptible. These problems seriously affected the economic benefits of the cultivation.
Therefore, breeding new varieties of P. yezoensis is greatly significant for the sustainable development of this
industry. In order to select a new variety of P. yezoensis with faster growth rate, higher quality and wild-type color,
intraspecific hybridization of the green-type pigmentation mutant and red-type pigmentation mutant in P. yezoen-
sis was conducted to isolate an improved strain (LC-14) from the recombinants. After cultured for 70 days, the
mean length and wet weight of F; blades in LC-14 strain was 106.53 cm and 3.07 g, which was 4.39 and 10.27
times of the wild-type strain (WT), respectively. The results indicated that the improved strain had higher growth
advantages, and the higher yield compared with WT strain. Being cultured to 55 days, the contents of three major
photosynthetic pigments (chlorophyll a, phycocyanin and phycocyanin) in LC-14 strain were 9.85 mg/g, 52.09 mg/g
and 23.26 mg/g, with an increasing by 65%, 65% and 49% when compared with WT strain respectively. Mean-
while, the thickness of blades of LC-14 strain was 20.89 pm, which is 32% thinner than that of WT strain. These
results showed that the taste was better, and the quality was higher than those of the WT strain. In addition, the
daily amount of conchospores released from LC-14 strain could be more than 2 million and the total amount of
conchospores for successive 20 days was 761.32x10*, which was 1.28 times compared to WT strain. The results
showed that conchospores released were sufficient during the stage of seedlings collection and the productive re-
quirements of releasing amount could be fully satisfied. In summary, all of these results above confirmed that
LC-14 strain with fast growth rate, high quality, large amount of conchospores and similar color with wild-type
was suitable for cultivation, which completely achieved the original intention of this study. Therefore, LC-14
strain is expected to become a new improved variety through the national approval and be applied in the practical
production in the near future.
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