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Tab.1 Effects of temperature on the parthenogenesis rate of 2n female gametophytes
n=50; X *=SD; %
/°C /d  culture time
temperature 5 10 15 20
10 0.8%0.1" 1.0%0.2" 1.020.1" 1.00.3"
15 3203 5.2+0.4" 7.240.3" 8.4%0.5"
20 2.6£0.2" 42403 6.0£0.4" 7.420.2"
: R 3 (P<0.01).
Note: “* *’show very significant difference compared among the three groups in one column(P<0.01).
15 um(12~18 pm), 12%, 60 d 38%,
11 pm(9~12 pm), 2~3 2n ¢ 20°C; 10°C 45 d
, 5% 2n ¢ ,60d
20°C . — . ;
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10d Tab.2 Effects of temperature on the formation rate of 2n
( I—H) on ¢ female gametophytes

’ n=50; X+SD; %
Zn¢ /°C /d  culture time
2n ? 2 temperature 15 30 45 60
20°C 15 d 4% 10 0 0" 5+1.0 12+1.5™
2n 2 ,30d 46%, 60d  100% 15 0 12+0.8" 20+2.0" 38+3.0"
e ’ 20 4 462.0" 72+4.0" 100™
: . 3 (P<0.01).
’ Note: <" “'show significant difference among the three groups in one
10% ;15°C 30d 2n ¢ column(P<0.01).
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Tab.4 Comparison in maturation rate between 2n and n
2n ¢ female gametophyte
2.3 n=50; X+SD; %
m e group /d  culture time
10 15 20
3 b b Q
48+2.8 92+3.0 100
0.5~1.0 cm 2n? normal female gametophytes
, 15d 12%, 30 d 74%, ¢ 34+3.6 84422 100
2n female gametophytes
60 d 100%; 1.0~2.0 cm
15d 2ne 6%,30d  45%, 2n e 3
60 d 72%; 0.2~0.5 cm 3n ,2n 2
I5d 2n=® 2%, 30d 18%, ) 90%
60d 38%, , 2.5
0.5~1.0 cm 2n ? 2n®
, _2ne 2 : 2 5~6
3n ,
3n (
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Tab.3 Effects of sporophytes’ length on the formation rate of ’ ’
2n female gametophytes 2n?
-0 Y .0
n=20; X +SD; % 200 pm ,
/em /d  culture time
hyt >
P onath 15 30 45 60
0.2-0.5 2£0.37  18+2.0"  26£2.47  38x2.07
0.5-1.0 1242.07  74+4.07  88+4.2" 100 3n 5 )
1.0-2.0 6£1.57  45£3.57  58+3.07  72+5.07 10d 3n 220 pm, 20
: = 3 (P<0.01). d 840 pm, 30 d 1.46 mm(
Note: “**’show significant difference among the three groups in
one column(P<0.01). I_J)’
3n 20°C
24 2n=e , 1 1 mm ,
2n ¢ 1 . 2 mm 1 ,
’ 3.8 mm, 6 mm,
’ R 5 R In BT RS 3 BACn)BIKE LR
»2n 9 Tab.S Comparison in length between 3n and 2n juvenile
, on ¢ sporophytes ~
n=20; X £SD; mm
4~5 ? /d  culture time
group
2n@ ? 10 20 30
4 10d ,2n9 control 0.210.03 0.82+0.14 1.40+0.21
o o 0 3n
34 /0’ 15d 84 /0’ 20d 100 /0’ 3n juvenile 0.22+0.05 0.84+0.12 1.46+0.18
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Induction of diploid female gametophytes from the vegetative cells of
parthenogenetic juvenile sporophytes in Undaria pinnatifida

LI Xiaoli'?, ZHANG Zeyu?, CAO Shuqing®, YOU Xuece®

1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China;
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Abstract: After being excised into several cells of fragments, the indoor incubated 2n female gametophytes of
Undaria pinnatifida matured and produced some juvenile sporophytes without fertilization. Then, the 2n female
gametophytes were induced from the vegetative cells of the obtained parthenogenetic 2n juvenile sporophytes,
which were removed rhizoids and in a 0.5—1.0 cm length. The parthenogenesis rate of the matured 2n female ga-
metophytes reached 8.4% and 7.4% after 20 days of incubation at 20°C and 15°C, respectively, which were both
higher than 1% at 10°C. The 2n female gametophytes were induced after incubation for 15 days at 20 , but for 30

days at 15°C and for 45 days at 10°C. The induction rate of the 2n female gametophytes was 100% at 20°C, but
was 38% at 15°C and 12% at 10°C after 60 days of incubation, respectively. The maturation rate of the induced 2n
female gametophytes, after being excised into fragments, reached 34% after incubation for 10 days and 100% for
20 days at 20°C, respectively. The 3n juvenile sporophytes were produced by the cross between the induced 2n
female gametophyte and the n male gametophyte. In present study a new method of mass production of 2n female
gametophytes was founded, which laid a foundation for the scale production of triploid seedlings of Undaria pin-
natifida.[Journal of Fishery Sciences of China, 2011, 18(2): 400-406]
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Plate I Induction of 2n female gametophytes from the parthenogenetic sporophytes of Undaria pinnatifida
A. Indoor cultured 2n female gametophytes; B. Unfertilized eggs and 2n parthenogenesis juvenile sporophytes; C.30-day-old 2n
parthenogenetic juvenile sporophytes; D. 2n parthenogenetic juvenile sporophytes with the rhizoids removed; E. Germination of 2n
female sporophytes from the vegetative cells of 2n parthenogenetic juvenile sporophytes; F.Surface view of 30-day-old 2n female
gametophytes on the frond; G. Surface view of clustered 60-day-old 2n female gametophytes on the frond; H.Maturation of induced
2n female gametophytes; I. 3-day-old 3n juvenile sporophytes; J.30-day-old 3n young seedlings; K.Chromosome of 2n female gameto
phyte; L. Chromosome of n female gametophyte.



