A1 E 12
2017 412 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 41, No. 12
Dec., 2017

CE RS 1000-0615(2017)12-1847-11

DOI: 10.11964/jc.20161210641

FREENBAFARREFAFRETEZFEREEZ D4

AN,
(1. J:/E}(izij(%ﬂ(r”ﬁi GE=
LK MR BIEEIR SFHAAE

2. bR R A B L

E: AmEXTREEES

ek

Lig 201306;
HRE SR, L 201306)

FHRNEESBRA LN RERR, BRSO TEM
wy A, I DL A BE R E B A AR A (Py-WT2,

RA)Fo i & % A A & (Py-HT, #4K)%

RGP A A R AR AR, M 152 B R AL R B A BE R SR X B AR (DH) B AR

ZHER RN Z

LA SGR-FW1 ] T X A,

FOE R (L50. W50, FW50. SGR-L. SGR-W. SGR-FW)#y 5% # (&
| # £ A Kolmogorov-Smirnovis ¥ 45 £ X I, &M RN HEE R
FmErR, HR4AMERWERNTREZE, LFWS50RE THAK,
6N PEIR B & 7 R B/ T21.11%~56.68%, ¥ B SHRELT R

L5071 SGR-W % #1
FW50. SGR-

kMR, L50. W50FfeFWS504H B 2 |6 34 £ R & % IF 48 % ¥, SGR-L. SGR-
WHSGR-FWH EZ Al b HFAERT EEH LM, FIHEEE F £ 0% E HL50.

W50F FW50#) 1% 15 77 29~ #y 58.17%.

6.61. 12.63F18.09, 1% 4 (v)5 % H 3t #(x)th —

64.00%F157.64% , 5 | 34N 1 Wk oy 2 ot 2 B Y
W T F 2 5 y=0.29224-4.6533x+76.162(R*=1).

AFEETEFRORMNERD T, #EHLS0FEHFWS089 £ 3 B 5 39 23 T 7 & Z1F;
32 # W507n 4% %] SGR-W iy % 3t ] 5] 39 2 7 77 72 7 #ME A 5 4% %] SGR-LAw 4% | SGR-FW #y

SEREAK LA EEERER. FIRAEN,

3 R ARLSOAFWS0 8y 3 1% & 2

Eoat b HEREE LT, THATERE %_o % 4h, LS50, WS0FuFWS02 [8] By 48 % 1%

B, THTHELEBURTFHEE,
KHRRIE: ABE R %, WK,
FESES: S968.4

ZIE L (Pyropia yezoensis)f& T2 [F B 1) 4
Vel 2z —, F ALV 0 A I o KRR
e, Hom a2 0 30 E 5 B s 25%, (A
EHNSKERE RGN 7w 5 75%M 18 55
(P. haitanensis)fAH2Y . HAET, ZHLE~E
A eIk R, I A E R
AR AN, BRI, AHXE Tl iy & R 5 e
S5 T 25 3% LAl 388 A% 2 RN B MR B A 5 U R
T, M O I 35t A AR IRURE R AL G AR A A . R A
& (double haploid, DH)J& Fh B35 {4 28 G o (K i £5
JETE L 2l AR, G TRk AR

Wi HHEA: 2016-12-14  {&EIHEA: 2017-05-16
BHTE: EXK A ARR R4 (31302185); HFK<)\N
BIEEE: ™My, E-mail: xhyan@shou.edu.cn

REMER; HELA

XRkPRERS: A

REUR, HHJH T A5 4 R YRR w1 74
PR GE AL 0 A, DHAE R AT 5 A [ A 52 56
2RI 2 U, T AR PR B R 2
PRUIE 52 96 7170 A A9 A 1, R F 5 2 TR R R
B AR R AR AR FEE MR, i
DH ] 1 #4388 1% 4 28 LA 2 1 R & 19 1
W, i Ze JE 7 A E . H AT, DHEFA S AR/
A2 KR I K A5 A AR ) G A < R R T
FEHTZ N, A A I U A AT
S I8 DAL K- VU 0 RR AT 0 2% BE 550
WEFEXT G, LA2A AR B0 A [ ) il 2R 1 2% 52 I

= AT 5K B R (2012AA10A411)

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20161210641

1848 KopE o R 41 4

R BRE, B UCR AR BE SRS DHAE K . 3 5
ERRHA R Z A 23R, eS8, JF
XA P AR L TR) 9 38 4% OC AR BEAT R, DUIBI
SR I A% A SR R A RE R

1 MRS T

1.1 SEIEHR

26 B2 S T A R S R Py-WT 2141 {0 58 2% Al
i 2 Py-HTHJ S VR T Py-WT#H & (LS001)!™,  Hfk
R BEFPy-WTHR KR — N R+ 2 7
AR AR F 23S, PRk — sl ARk
M2l 22 R, g ST B AR RS R Py-WT2;
Gb, Py-WTHIR R 28 56 55175 78 5 43 15 3 it s 1 7Y
M4l G il Z B4, BAMARAKR 258 5115 48 )5 7 &8
AL B R 265 i R Py-HT!Y . DiPy-
W2 RARAE R ACA | Py-HT Y AR AR AR A B
ARPEATPN AR RS, A A G 2 RAR, IF Lz At
G L ARARIGF AR A v 18 D 8% A S 78 PR AR A Sy
P 55 B 28 SR DHAF AR P A1 ) o Bl 2% 38 1 7 1
DLSCHR[15-16], 5 db RIBLLA 2R T8 Xk
RETERENANY,

1.2 HILEDHE IARBE

B—E IR G 22K, BB Yan S 7
e R R (AP R LI (1A I N N € 2 -
Tl BE T A A I PR e 4 1k LR IE W R B Rt
ARIR(H W20~25 d), 0l AT AR IR o fpiak
R IR B2 emZAE A I, FITT R 44> e bl #)
R, A O IR o R A B SR
PR A [ A EL 1 AR 32 0 B ke, R
@ B R A B 285 SR A0 T, IR Bk il A
a5 R T RIB M G 20Kk . — iRk
OB A A 2R/ N — 4 DHA R o %,
B — PR DY@ B & ORI LA — R R
Ay 2 RR LSS BE S SEDHEEIR . 1h Ti% DHAE
PRI 28 Tt L E BRI ot , O T ARIE
PERIZR, BRI R /NEFEAE 150 24,
BTS2 06 rp R 28 /D Ve 38R U ik 5 AR T
fiiuN ke
1.3 FHERRZFAFMDHRZRNHREFZE
AR E

3 S 3R A% BUE R4 DH I 3 (15846 1 i &
THee oz b, HIWOKARM T 822 bR K o)

http://www.scxuebao.cn

G HERAAT-20 °CRE M. BT RN
BRI, BUE A% DHl £ 1Y 5¢ 61 78 AH 7] 19 25 1F
TR R TR . KA S T R 4R JE 48 R 22 A
—20 °COKF IR, BRI A 250 mLE; 57
BN PR, B (19+1) °C, JEHR
%5 & " 28~30 umol photons/(m*-s), &I &k
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Tab.1 Phenotypic variation of six traits of gametophytic blades of the parents and DH population in P. yezoensis

DH##/& DH population

AR SEAYIE  mean of parent i g
character 0 a t-value mid-parent value 9 mean C-VI% Pe.
L50/cm 9.52+2.89 10.51+3.39 =211 10.02+2.02 9.50+3.01 31.66 0.95
W50/cm 0.49+0.14 0.87+0.36 -9.417 0.69+0.21 0.64+0.18 28.32 0.75
FW50/mg 9.14+4.46 19.67+10.80 -8.55" 14.40+6.06 15.48+8.78 56.68 0.33
SGR-L/% 13.84+1.12 12.41+1.94 1.10 13.12+1.48 13.05+2.75 21.11 0.75
SGR-W/% 10.54+0.96 10.28+1.30 0.28 10.41+1.07 10.58+2.29 21.66 0.63
SGR-FW/% 25.10+3.53 23.44+2.88 0.63 24.27+3.04 24.07+5.17 21.49 0.07

W TRREFNEEP<0.01); RIREREE(P<0.05), TH

Notes: ~ means highly significant difference (P<0.01); " means significant difference (P<0.05), the same below
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Fig. 1 Frequency distribution of values of six phenotypic traits of gametophytic blades of DH population in P. yezoensis
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T 2ZE(VOMANTT 22 (Vy), 5350 °8271.43F16.36
(L50). 0.98F10.02(W50), 2310.83F155.25(FW50).
F 8t AL A 55 508 R R LS. WSo A
FW50(K) 3812 143 9 }958.17% . 64.00%F157.64%
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Tab.3 Heritability and number of genes controlling the three quantitative traits of

gametophytic blades of DH population in P. yezoensis

PR JT% variance it J1/% Pt /om PR
trait v, v, heritability extreme value no. of genes
L50 271.43 6.36 8.84 58.17 17.14 6.61
W50 0.98 0.02 0.03 64.00 1.27 12.63
FW50 2310.83 55.25 75.19 57.64 40.14 8.09

E: Vs VRV RIRERA N AR R %77 2

Notes: V;, V; and V, represented within-group, between-group and genetic variance, respectively

SR AR R, Al A 2R B 5 S
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Fig.2 The regression curve between heritability (y) and
number of genes (x) of the three quantitative traits of

gametophytic blades of DH population in P. yezoensis
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Tab.4 Coefficients of skewness and kurtosis (g; and g,) of

six quantitative traits of gametophytic blades of

DH population in P. yezoensis

) L50 W50 FW50 SGR-L SGR-W SGR-FW
coefficient
g1 0.26 0.58 0.66 -0.36 0.47 -0.69
o -0.30 0.66 -0.06 0.08 0.09 0.46
3 e
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Genetic analysis of major economic traits in Pyropia yezoensis
using double haploid population

HUANG Linbin, YAN Xinghong "

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Genetic parameters of major economic traits and their relationships of gametophytic blades in Pyropia
yezoensis are the foundation of molecular breeding. A double haploid (DH) population of 152 lines was developed
from the heterozygous conchocelis of an intraspecific crossing of wild-type strain (Py-WT2, male parent) and red
mutation strain (Py-HT, female parent). It was found that all 6 traits (L50, W50, FW50, SGR-L, SGR-W and SGR-
FW) were quantitative traits when analyzed by one-sample Kolmogorov-Smirnov test. The means of 4 traits of DH
population lines were between their parents, among which W50 was nearer to female parent, and FW50, SGR-L
and SGR-FW were nearer to male parent. L50 and SGR-W showed transgressive inheritance, among which L50
was lower than low value parent (female), and SGR-W was higher than high value parent (female). Coefficient of
variation of the 6 traits of DH population was between 21.11%—-56.68%, which meant that they had intermediate
variability. Highly significantly positive correlations were observed between L50 and W50, L50 and FW50, W50
and FW50, and between SGR-L and SGR-W, SGR-L and SGR-FW, SGR-W and SGR-FW. Heritability of L50,
W50 and FW50 were 58.17%, 64.00% and 57.64%, respectively; and the number of genes controlling the 3 traits
was 6.61, 12.63 and 8.09, respectively. The equation of the curve between heritability (v) and the number of genes
(x) was y=0.2922x"—4.6533x+76.162 (R*=1). According to estimated coefficients of skewness and kurtosis of the 3
traits tested, gene interactions were found to be absent for L50 and FW50, respectively, and complementary
interactions were observed in W50 and SGR-W respectively, and duplicate interactions were observed in SGR-L
and SGR-FW respectively. The results indicated that L50 and FW50 could be selected at early generation by their
high heritabilities, less controlling genes and no gene interactions, and indirect selection could be applied between
L50, W50 and FW50 to improve breeding efficiency of P. yezoensis because of their high correlations between

each other.
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