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Temperature and Light Responses on the Growth and
Maturation of Gametophytes of Undaria pinnatifida
(Harvey) Suringar in Korea

Young Sik KiM and Ki Wan NAM
Department of Marine Biology, Pukyong National University, Pusan 608-737, Korea

Temperature and light responses on the growth and maturation of gametophytes of Undaria pinnatifida were
studied in laboratory culture. The effect of the environmental factors on formation of young sporophyte of U.
pinnatifida was also examined in the same culture system. Maximum growth and rapid maturation of the
gametophytes were observed at 12:12LD, 17C and 60umol m 2" However, they survived in a wide range of
the examined temperature, light intensity and photoperiod. Particularly they survived under continuous dark
condition (0:24LD) until 210 days without any growth and maturation, but died within 10~40 days at 30T. This
suggests that optimum condition for conservation of Undaria gametophytes is under continuous dark
photoperiod at 17~25T.
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Table 1. Gametophytic maturation and formation of young sporophytes of U. pinnatifida f. typica under the
condition of light intensity and temperature combinations at 12:12LD

Light intensity

Days after inoculation

Temperature
(umol m™%7™") 10 20 30 40 50 60 70
20 - - - m ++ +++
5C 40 - - - - m ++ +++
60 - - - - m ++ +++
100 - - - - m ++ +++
20 m + ++ +++ 4+ttt
17t 40 m + ++ +++ +++ +++ +tH+
60 m ++ +++  +++ A+t A
100 m + ++ R e A o S o 5
20 - - m ++ +++ F++ 4+
20T 40 - - m ++ +++ +H++ 4+
60 - - m +++ H4++ 4
100 - - m ++ +++ +++
20 - - m + ++ ++4+ +++
25C 40 - - - m + ++ +++
60 - - - m + ++ ++4
100 - - - *
20 - - - *
30C 40 - - *
60 — _— *
100 - *

—, sterile; m, initiation of antheridia and oogonia formation; +, less than 30% in formation rate of young sporo-

phytes

++, less than 75% in formation rate of young sporophytes; +++, more than 75% in formation rate of young

sporophytes; *, died
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Fig. 1. Unmatured spherical gametophytes derived
at 25C, 60ymol m~2s~", 12:12LD in a 70 day
culture.
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o %olA 40umol m%s710]3}e] W& ZEAE Hm
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Table 2. Gametophytic maturation and formation of young sporophytes of U. pinnatifida f. distans under the
condition of light intensity and temperature combinations at 12:12LD

Light intensity

Days after inoculation

Temperature
(umol m™%7Y) 10 20 30 40 50 60 70
20 - - - m ++ +++ +++
5C 40 - - - - m ++ +++
60 - - - - m ++ +++
100 - = - - m ++ +++4
20 m ++ +++ ++ 4+ ++4+ +++ ++4
17C 40 m ++ +++ +++ +++ +++ +++
60 m ++ + 44 +++ +++ +++ +++
100 m + ++ +++ ++4 +++ ++4
20 - - m ++ +++ ++4+ +++
20C 40 - - m ++ +++ +++ +4++
60 - - m +++ +++ +++ +++
100 - - m + ++ +++ +++
20 - - m + + +++ +++
25C 40 - - m m + ++ +4+4+
60 - - - *
100 = - - *
20 *
30t 40 *
60 *
100 *

—, sterile; m, initiation of antheridia and oogonia formation; +, less than 30% in formation rate of young spo-

rophytes
++
sporophytes; *, died

, less than 75% in formation rate of young sporophytes; +++, more than 75% in formation rate of young
g sporop:
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Table 3. Gametophytic maturation and formation of young sporophytes of U. pinnatifida f. typica under the
condition of light intensity and photoperiod combinations at 17C

Photoperiod  Light intensity Days after inoculation

(L:D) (umol m~%™") 10 20 30 40 50 60 70

0:24 0 - - - - - - -
20 - - m ++ T+ T+ 4 A

4:20 40 - - m + ++ +++ +++
60 - - m + ++ +++ 4+
20 - - m ++ +H+  +++ 44

8:16 40 - - m + ++  +++
60 - - m + ++ +++  +++
20 m + +++  +++ FFF +++ FE+

12:12 40 m + R T T s
60 m ++ +++  H++ e+ o+ 44+
20 - - m + F++  +++ +++

16: 8 40 - - m + ++ e+ b
60 - - m + ++4 +++ e+

’

rophytes

—, sterile; m, initiation of antheridia and oogonia formation; +, less than 30% in formation rate of young spo-

++, less than 75% in formation rate of young sporophytes; ++ +, more than 75% in formation rate of young

sporophytes

Table 4. Gametophytic maturation and formation of young sporophytes of U. pinnatifida f. distans under the
condition of light intensity and photoperiod combinations at 17C

Photoperiod Light intensity Days after inoculation

(L:D) (umol m~%7Y) 10 20 30 40 50 60 70

0:24 0 - - - - - - -
20 - - m ++ FH+  +++ FHA

4:20 40 - - m + ++ e+ +t+t
60 - - m + ++ +++ 4+
20 - - m ++ +++ F++ ++

8:16 40 - - m + ++ +++ +++
60 m ++ R e
20 m + +++ +++ +H+H+ A+

12:12 40 m + +H+  F++ e+ 4+
60 m + F++ Ht++ HH+ Ht+t+ t+
20 - - m + ++ F++ 4+

16: 8 40 - - m + ++ +++ 4+
60 - m + +4 +++  HH+ 4+

rophytes

—, sterile; m, initiation of antheridia and oogonia formation; +, less than 30% in formation rate of young spo-

++4, less than 75% in formation rate of young sporophytes; ++ +, more than 75% in formation rate of young

sporophytes
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