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Selection of low-salinity resistant improved varieties in
Porphyra haitanensis ( Bangiales, Rhodophyta)
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the Ministry of Agriculture, E-Institute of Shanghai Municipal Education Commission,
Shanghai Fisheries University, Shanghai 200090, China)

Abstract :In this paper, it was verified that the improved variety (YZ-7) obtained previously in our lab is a
low-salinity-resistant strain. The blade discs, which were cut out with a borer from the gametophytic blades
developed from the conchospores of the wild type strain ( WT') and three improved strains ( YZ-2,YZ-6 and
YZ-7) after being cultured at the salinity of 26%o for 35 days, were cultured in the culture medium containing
of different salinity to test their growth. After being cultured at the salinity of 26, 15, 8 , 5 and 3%o for 15
days, respectively, the mean diametric size of the blade discs of YZ-7strain increased by 18, 14.3, 3.9, 2.8
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and 0. 6 times, while the mean diametric size of the blade discs of WT strain only increased by 1.7, 1.5,
0.4, 0.25 and 0 times compared with the original diameter, respectively. This result indicated that the YZ-7
strain grew much faster than the WT strain at either high salinity or low salinity. A large number of single
somatic cells were enzymatically isolated from the big blades developed from the conchospores of the above
strains, and were cultured at different salinity to test their resistance to low-salinity. After 15 days of culture at
3%o, the cell survival rate of YZ-7 strain was 58% , while the cells of WT strain died off after 12 days of
culture at 3%o. After culture of 15 days al 8%c and 5%o, the cell survival rate of YZ-7 strain was 78.6% and
77.1% , and the cell division rate was 100% and 98.9% , respectively, while the cell survival rate of WT
strain was only 36.4% and 8.4% , and the cell division rate was 88.6% and 81.8% , respectively. Both of
the survival and division rates of cells of YZ-7 strain were much higher than those of WT strain. These results
verified that YZ-7 strain is resistant to low-salinity.
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Tab.1 Growth of blade discs of the wild type( WT') and the improved strains(YZ-2, YZ-6 and YZ-7) of

Porphyra haitanensis in culture at different salinities

$hpr B & A FH E42 (mm)

HESR WT YZ2

RE(d) 26 15 8 5 3 26 15 8 5 3
0 2 2 2 2 2 2 2 2 2 2
3 3.0£0.3 3.0+0.4 2.5x0.2 23202 2.0x0.3 4.0£0.2™ 3.820.1* 3.4+0.3™ 3.0£0.4™ 2.8+0.2*
6 3.840.2 3.2:03 2.7:0.1 2.5:0.2 - 8.5+0.5" 7.4%0.3™ 4.120.6™ 4.2+0.8* 3.020.3*
9 4.5+0.4 4.0+£0.5 2.8:0.1 2.5%0.3 - 14.920.3"11.4 £0.4* 4.720.3™ 4.7+0.6™ 3.0+0.3™
12 49203 44202 28102 2501 - 20.7 £0.4*18.4 £0.5™ 6.1 +0.8* 5.1+0.9* 3.00.2*
15 5.4+0.2 50x03 28201 2.520.2 - 28.320.5"25.8+0.2" 6.720.8™ 5.4+0.9™ 3.0+0.3"
thpr B £ {4 F- ¥ H 4 (mm)

B YZ-6 YZ-7

KE(d) 26 15 8 5 3 26 15 8 5 3
0 2 2 2 2 2 2 2 2 2 2
3 4.0+0.2% 3.9£0.3" 3.5+0.8™ 3.0£0.4"™ 29x0.1™ 41+0.3" 4120.3™ 3.10.6™ 3.0+0.3" 2.90.3™
6 8.8+0.4" 80+0.1™ 4.520.7™ 4.5+0.8" 3.0+0.2* 10.420.2" 9.8+0.3" 5.6+0.5™ 5.0x0.4™ 3.0£0.3™
9 14.7+0.4"13.5 0.3 5.2+0.6™ 5.00.6" 3.0£0.3" 18.5+0.3*16.1£0.6™ 6.120.7* 6.1+0.6™ 3.320.6"
12 23.720.2°20.20.5™ 6.5+0.8™ 5.520.5" 3.020.1" 24.820.2"21.5+0.4™ 7.6+0.6™ 7.00.5™ 3.3£0,5*
15 3.6 £0.4*27.4£0.2™ 7.1 £0.8" 6.0£0.5* 3.0£0.2™ 37.1+0.2*30.5+0.4™ 9.720.5" 7.5+0.6* 3.3+0.5"

w6 TR LRI FWBHE (P <0.01); - FREMAL
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i, FEE SRR T 9, WT & R B0 AR LTS 2 2 R0 T e, 8% LA T RUERBEZ P , 40 0 AL ek AR, 35 3% 12
d,3%H K MMLEIIE T, = MOR MRS L EHT MM RH R L E MR, MEE
5% , M ML RE RAIRAR M B HR Y27 AR BTGRP B LA 2 MIR G R R, 15 d,
3%o4H [ TG BRI 15 58. 4%o, I3 HJ2: YZ-2 F1 YZ-6 SL 3.5 f5F1 2. 7 4% 53X AR YZ-7 & R A0 24
RERAY . TEAHIRIMER LR | 4% i 2R B VAR LSBT R B B o 15 9 ot ) (038 N T o, (EL 800 B A R B T
REY R B ERR D, TEPIMRELEE (5% 3%0) 41, BF A= il 28 (¥ BTG ZRARAK, T 3 M8 R i B AT



38 FERCHE, % IR ST AR O R AR RO T L 319

HERF M R EUKF FR AR YZ2-7 R ARSI ZRAEB SR 15 d B, 78 5%0 R 3% 00 5 =3k 77. 1%
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Tab.2 The survival rates of the single somatic cells isolated from the blades of the wild type strain( WT') and
the improved strains( YZ-2, YZ-6 and YZ-7) of Porphyra haitanensis in culture at different salinities

thpr ARG (%)

K wr YZ-2

K (d) 26 15 8 5 3 26 15 8 5 3
0 100 100 100 100 100 100 100 100 100 100
3 82.1 71.8 52.6 38.7 30.5 93.5*  91.7™  84.7*  73.9™  62.2™
6 80.6 68.2 44.7 14.6 10.2 92.1™  87.9*™  80.2™  68.2™  45.3*
9 78.3 64.8 38.9 1.3 3.8 91.7*  84.4™  69.3* 531  33.1%
12 73.5 60.3 36.6 8.9 - 90.1*  84.0™  65.1%  47.5*  25.7*
15 71.3 56.7 36. 4 8.4 - 90.2*  83.4*  62.9™  42.2* 18.2*
$hpF MR IEE(% )

ke YZ-6 YZ-7

KE(d) 26 15 8 5 3 26 15 8 5 3
0 100 100 100 100 100 100 100 100 100 100
3 94.7* 94,4  85.2% 753"  63.9* 95.8*  86.2** 8.4 822"  71.2*
6 93.6*  89.3  81.5™  68.9"  49.9* 94.1*  82.8* 819"  8l.4™  68.2*
9 93.4*  88.4™ 72,17 522"  40.1* 92.7*  8L2*  80.6™  81.1™  63.5*
12 92.8™  87.8"™  69.2*  50.4*  31.5" 91.8™  80.9**  80.1"™  80.3"™  60.3*
15 90.0*  85.6*  66.5™  48.5™  20.2* 91.5*  80.2"  78.6™  77.1*  58.4™

wk TR RRFERWLBE(P<0.01) 5 - RARMARSHILT
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3 g

AHIF KB, TE 26%0 T 557 35 d HIRSESREF A dh R B 7801 1 R LA 5%o EhBE T 3555 6 d
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JHRER T 32 739 LU BT A= i 2R 58, BACRILAE 5% 1557 15 d JE YA R B EIFAZRIR (BRI B il
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81.4% ,YZ-7 WA MM RIERE WT AR 6 £, WHE 2 MIR AR S HA 10% , HEHA+439]
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EEFRILT, YZ-2 7 YZ-6 5 R AN MRS J6 0 T e 42. 2% F1 48. 5% , T YZ-7 G R B MRIEET
KEIEEE BN AR 77. 1% , b YZ-2 F YZ-6 i RS i 30% ~40% o 3EFFIRAIERELFE R 3%0, B 57
3d,WT G REVAIRUSIG 20 30.5% , 355 12 d Japt2®fS0 ;M YZ-2 F1 YZ-6 ML RAE 6 d J5HpliE R
WRAG 45.3% F149.9% , B4 15 RMIEERME R 20% £, YZ-7 i FREFR 15 d BIERKAEIE
58.4% , LW HE 2 MUR MATRE 2 30% , X U 3% EE B T X 8- MG R KN 2 EE . 8%
JE B A 5 R A AR IR 2R, 5%0 AT BB =ML R A R AE AR IRELE (B YZ-7 S R AR IS B 00 B
BEUT YZ2 M YZ-6 fh 5

F3 EREFARETHIZEXFERR (W) MRARGR(YZ2, YZ-6, YZ-7) ERIEH B BEKHE S R E
Tab.3 The division rates of the single somatic cells isolated from the blades of the wild type strain( WI') and

the improved strains( YZ-2, YZ-6 and YZ-7) of Porphyra haitanensis in culture at different salinities

HhE A RE(%)

ot 3 wr YZ2

KE(d) 26 15 8 5 3 26 15 8 5 3
0 0 0 0 0 0 -0 0 0 0 0
3 95.7 87.2 61.3 60.4 60 96.3 96.2*  89.3™  84.3"  70.3™
6 96.8 92.2 69.9 64.5 66.2 97.8 97.5* 91.8™  87.8™  79.8*
9 97.1 95.8 78.2 70.8 72.4 99.3 98.2* 949  90.9*  82.9*
12 99.3 97.3 82.6 71.5 - 100 99.8 5.3* 92.3"  89.3™
15 100 100 88.6 81.8 - 100 100 96.3*  92.5*™  91.2*
hpr FHARE(%)

s wT YZ-2

RKE(d) 26 15 8 5 3 26 15 8 5 3
0 0 0 0 0 0 0 0 0 0 0
3 95.8 95.5*  88.5™  78.6™  68.1™ 98.7 9.2  91.6™  93.2*  91.5*
6 96. 5 96.3* 90.9* 8.1  70.1* 99.2* 98.7* 93.2*  95.0™  92.8%
9 98.3 97.0™  92.1™  88.7% 78.5* 100 99.4* 956  96.6™  93.6™
12 100 98.7 94.1™  90.1*  80.9* 100 100 * 97.9*  97.0™  94.2%
15 100 100 95.2*  91.2*  85.4* 100 100 100 98.9*  95.8*

* TN RBEFWEE (P<0.05) ; = FR RBERWEE (P<0.01) ; - FRHARLIIET
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