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Tab.1 Phenotypic variation of five traits of gametophytic blades of DH population in P. haitanensis

SEHI{E Mean AR ZB CV % P
PEAR Trait
AL We FAR R T PR W 44 Rg BRI We (A4 Rg
K& Length/cm 8.42 +3.68 17.21+6.39 43.73 37.15 0.40 0.73
$& % Width/em 0.41 +0.10 0.30+0.09 24.81 30.49 0.64 0.22
I FJEE S Blade thickness/pwm 34.54+4.87 23.40+2.34 14.09 10.02 0.10 0.57
JEA: AR K /N Protoplast size/wm 24.91+3.32 18.36+2.05 13.32 11.14 0.22 0.28
HRIEERRE Cell wall thickness/um 9.59 +2.46 4.60+1.07 25.62 23.21 0.06 0.52
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Pictures (a), (¢), (e), (g), (i) are the distribution frequency diagrams of the length, width, blade thickness, protoplast size and cell wall
thickness of the wild—type group, and pictures (b), (d), (f), (h), (j) are the distribution frequency diagrams of the length, width, blade
thickness, protoplast size and cell wall thickness of the red—type group.

Bl EEXFEEAMIEANITRESMERREENSHIRER
Fig. 1 Distribution frequency of phenotypic values of five blade traits in wild—type and red—type
groups of P. haitanensis
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Tab. 2 Correlation coefficients of phenotypic values of six blade traits in DH population of P. haitanensis

R Blade

JEUA: BTN

Y REJEL R Cell

BEAR Trait B Color I Length  FEBL Width thickness Protoplast size wall thickness
B {4, Color 1
KJE Length 0.68" 1
BiJE Width -0.49" -0.15"
i JE ¥ Blade thickness -0.86"" -0.59" 047" 1
JEA AR/ Protoplast size -0.80"" -0.53" 0.41" 0.94" 1
YN BEJELLE Cell wall thickness -0.84" -0.58" 0.49" 0.90"" 0.73™ 1

T #FR TOM M (111<0.3) 5 # LR 55 A e (0.3<1r1<0.5) 5 ##  FR A O (0.5<171<0.7) 5+ R R R AR ek (0.7<Ir<1) .

Notes: # means no correlation(Ir1<0.3); * means weak correlation (0.3<Ir<0.5); ** means medium correlation (0.5<1r1<0.7); *** means strong

correlation (0.7<Irl<1).
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< 0 3 0.50 2
s B =040 B3 35|
K w51 L] ic 2
K = 0. 30 £+¥ 30}
101 0.20 g 25¢ %
51 0.10 = 20f
0 : ; 0 : ; 5 : ;
BAEMME Wg 4604 Re MM Wg 4604 Re BPAEMH Wg 44 Re
(a) (b) (c)
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240 820 ok
2 o S 18} 1
o 35+ v 16t
2 5 mE 14
2 a0l
L= m S 12+
W ¥ 25 f gﬁ 10}
#H 3 —~ 8}
3 20f B3 6f
EREL =4
(=) —
2 = 2}
g 10 : : 8 o0 : -
A YAl Wg 4fai Re WA g L4 Re
(d (e)

ORI B 22 5 (P<0. 01) 6

*% means significantly different (P<0. 01).
2 IREFRHRESMERRBEEEFEANICHABNNEELEES
Fig. 2 Significant difference plot of phenotypic values of five blade traits between wild -type and
red-type group in P. haitanensis

®3 EEEMHRERENREERETFEBAMIEBAPNIEENRERE
Tab.3 Heritability and number of genes controlling the five phenotypic traits in wild -type and red-type
groups of P. haitanensis blades

FEAR B0 A Ji 2% Variance Sl efl LA
Trait Color Group v v Heritability/% Extreme value No. of genes
« .
. W] We 13.66 0.33 93.06 22.90 cm 15.36
K% Length
1841 Re 41.24 2.94 81.29 33.80 cm 6.68
- WA We 0.0102 0.002 5 50.92 0.75 cm 11.67
F&E Width
104 Re 0.008 4 0.002 3 46.98 0.65 cm 14.72
. WA Wy 23.89 1.37 84.56 52.71 pm 13.81
H HJEJE Blade thickness
104 Re 5.55 0.71 69.38 30.57 wm 9.26
P We 11.10 0.65 84.28 42.47 um 27.78
JFAE AR KN Protoplast size
104 Re 423 0.36 78.34 27.86 wm 21.34
) PP AW 6.09 0.45 80.55 21.48 wm 23.21
U BEJEEE Cell wall thickness ] & R
214 Rg 1.15 0.20 61.99 9.10 pm 17.61
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Correlation analysis of blade color with length, width and thickness in
Pyropia haitanensis

QIU Yefan'?, DING Hongchang'*, TANG Longchen'*, YAN Xinghong'*

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University ,
Shanghai 201306, China)

Abstract: A doubled haploid (DH) population consisting of 240 strains of Pyropia haitanensis was
constructed using the heterozygous filament derived from the cross between the wild-type strain (W, ?) and
the red mutant (R, &) in the experiment. The correlation of blade color with the five quantitative traits of
length, width, blade thickness, protoplast size and cell wall thickness of gametophytic blades was
subsequently analyzed. The results showed that the phenotypic values of the five traits were normally
distributed in different color groups (the wild-type group and the red-type group). The variation coefficient of
each trait ranged from 10.02% to 43.73%, and the variation coefficient of length was the largest. The
phenotypic values of each trait showed significant differences among different color groups (P < 0.01).
Compared with the wild-type group, the blades of red-type group had longer length, narrower width, thinner
blade, smaller protoplast and thinner cell wall. The correlation degrees between color and each trait were
ranked in the order of blade thickness > cell wall thickness > protoplast size > length > width. In addition,
the heritability order of each trait was presented as length > protoplast size > blade thickness > cell wall
thickness > width, and the heritability in the wild-type group was higher than that in the red-type group. The
genes controlling the same economic trait were different in different color groups, and the genes controlling
the length trait were the most different. This study provides reference for developing new varieties with
compound economic traits in P. haitanensis.

Key words: Pyropia haitanensis; doubled haploid population; quantitative trait; genetic analysis
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