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Artificial seeding and cultivation on 3n and 4n sporophytes of
Undaria pinnatifida

ZHANG Ze-yu', LI Xiao-1i®, CHAI Yu', CAO Shu-ging'
(1. Key Laboratory of Mariculture and Biotechnology , Ministry of Agriculture , Dalian Fisheries University , Dalian 116023, China;
2. Key Laboratory of Mariculture , Ministry of Education , Ocean University of China, Qingdao 266003, China)

Abstract: 3n sporophytes of Undaria pinnatifida were the hybrids developed by crossing gametophytes of 2n %
with n4' and crossing gametophytes of n¥ with 2n4' . 4n sporophytes of Undaria pinnatifida were the hybrids
developed by crossing gametophytes of 2n ¥ with 2n &' . All the gametophytes used above were obtained
formerly and conserved indoor. After 40 days’ temporary cultivation, juvenile sporophytes’ lengths of 2n % x
nd' and n¥ x2n4" grew up to 1.2 cm and 1.1 cm, respectively, which were both longer than 0.9 cm of 2n

and 0.7 cm of 4n. Protoplasts were isolated from 2n, 3n juvenile sporophytes by the mixed liquid of crude
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enzyme extracted from Littorina breviula and cellulase R-10 and then were stained by Giemsa. The results showed
that chromosome number of sporophytes were 2n = 60 and 3n =90. There was very significant difference in length
and weight of sporophytes between 3n and 2n ( P < 0.01) while there being insignificant difference in those
between 2n$ x n4' and n$ x 2n4' during the period of sea cultivation after seed separation. 3n sporophytes
kept a rapid growth in the first and second ten days of May as 2n sporophytes entering reproductive period. On
20th May, 2n$ xnJ"' and n$ x 2n4" sporophytes reached 4.2 m and 2.3 kg, 4.0 m and 2.2 kg in length and
weight, respectively, which were much better than 2.3 m and 1.8 kg of 2n sporophytes. Compared with 2n
sporophytes, 4n sporophytes grew slowly ( P <0.01) . 4n sporophytes reached the maximal length and weight of
1.6 m and 1.1 kg during the middle ten days of March. The hybridization experiments indicated that 3n
sporophytes were of sterility and the sporophylls were not formed. 4n sporophytes were of low-fertility with

thimbleful spores released from sporophylls, which were flaky and could produce little sporangia, after drying in

the shade.
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Fig.1 Growth of juvenile sporophytes in each group and
natural sea water temperature changes during the period of

temporary sea cultivation
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FERABABEHAERKRESE. 5 AL, 2n
R B 9 B JF 46 P b R B I o A B
B, AR A KA AR, I A R O IV o BE
P, BE AR BN E B W AR, 0 ML AT 3n filF

*1

ABTEGR S A K, R K EME RIS, 76
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FEME R 1.0 m.0.6 kg, RIAHHEHAEK L H.

BEPIEEAGETREANERBRARKBENEL

Fig.1 Growth of Undaria pinnatifida in each group and natural water temperature changes during the period

of sea cultivation

n¥ xnd' (KHHE4) 2n$¢ xnd' n¥ x2n4' 2n$¢ x2nd!
A# RE(T) = = = o
date  temperamre <HE(m)  Ei(kg) K (m) Hi(kg) K BE (m) i (kg) KB (m) #HiE(kg)
length weight length weight length weight length weight
12-20-2004 9.8 1.0£0.16 0.6+0.16 1.2+0.15a* 0.6+0.14b 1.2+0.21a** 0.5+0.11b 0.6£0.12"" 0.2+0.16™ "
01-20-2005 6.4 1.4+£0.17 0.9+0.16 1.7+0.11a** 1.0+0.19 1.6+0.19a"* 0.9+0.18b 0.9+0.15" 0.4+0.15""
02-20-2005 2.0 1.8+0.16 1.1+0.15 2.3+0.20a"* 1.3+0.12b™" 2.2+0.18a" " 1.3+0.18"* 1.3+0.15"" 0.8+0.17" "
03-20-2005 2.5 2.3+0.16 1.3+0.22 2.9+0.22a"" 1.6+0.22b™* 2.8+0.17a" " 1.6+0.15b" " 1.6+0.25"" 1.1+0.19" "
04-20-2005 5.4 2.5+0.23 1.4+0.15 3.8+0.19a"" 2.1+0.18b"* 3.7+0.18a"* 2.0+0.18b** 1.4+0.2** 0.9+0.17*"
05-20-2005 8.4 2.2+0.22 1.3+0.17 4.2+0.22a"" 2.3+0.19b™* 4.0+0.16c** 2.2+0.26b** 1.0+0.19"* 0.6+0.16" "

H R« » RAEXNBRAZBZFHREE(P<0.01) , HAFERRIEZRALE(P>0.05)
Notes: * * show very significant difference compared control group (P <0.01) and same alphabet show no significant difference ( P >0.05) in

one row (P <0.01)
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B RX Plate
1. 40 PR E RG-S Y 20 BE TR, x 10;2.2n BERD T4, x 10053 .2n BEED T4, x 100;4.3n 4178 74K, x 100;5.2n 4 1 T4k,
x 100;6.4n S 1K, x 100;7. 8 3= B4 2n.3n.4n 2 F1K, x 0.5;8.3n YAk, x 1000;9.2n Ye a4k, x 1000;10.3 H FAJHIIE 2n
filFik, x0.02;11.3 A EAHIE 3n LTI, x 0.02;12.2n.3n4n FLF M, x 0.1;13.5 A H A HIE 3n.2n il F&, x 0.01;14.4n L F
&, x0.02;15.3n BB Ml F &, x0.04

1.2n gametophytes induced from the vegetative cells of juvenile sporophytes, x 10;2.2n female gametophytes, x 100;3.2n male gametophytes,
%x100; 4. 3n juvenile sporophytes, x 100; 5.2n juvenile sporophytes, x 100; 6. 4n juvenile sporophytes, x 100; 7.2n, 3n, 4n juvenile
sporophytes during the period of temporary sea cultivation, x 0.5; 8.3n chromosomes, x 1000; 9.2n chromosomes, x 1000;10.2n sporophytes
during the middle ten days of March, x 0.02; 11.3n sporophytes during the middle ten days of March, x 0.02;12.2n,3n,4n sporophylls, x 0.1;
13.3n,2n sporophytes during the middle ten days of May, x 0.01;14.4n sporophyte, x 0.02;15. Malformed 3n sporophytes, x 0.04
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