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F1 “HFEZS.“BF S TRIREEE 1962—1964 F5k BATaUEKIER
Table 1. Differences in several morphological characters of Laminaria among
varieties Haiqing No. 1. No. 2, and the control.

g N . ams D. g EhR | B FHREE | F PEAk: | GO TR

A EGE B SR G BRI (o) felon) | rdECem) | TG
L 21 342.1422.89 22.941.79 3.640.60 Y5.7
#1962 g — 28 320.9425.32 25.043.43 5.340.47 101.4
i 46 264.14-24.45 21.442.50 3.040.63 74.3
vE = 25 448.3432.05 25.4+1.48 4.2:40.41 136.1
1963 ¥y — 15 361.4421.28 30.643.15 5.940.60 125.3
Rt AR T4 319.5437.09 24.6+3.55 3.540.77 100.7
iE = 167 415.9422.35 28.842.59 4.040.71 143.9
21964 g — 59 346.2425.83 33.2+3.81 5.040.79 149.8
O S 49 308.5432.20 27.044.44 3.840.55 105.6

* 1962 £2EERT 1963 42/, X TR — ES HEBIER T — 12 A,

41904 4EAMEL 1963 £/, X T B E—XINER RN 74—,
Explanations:
A. Year; B. Materials: 1. Haiging No. 2, variety; 2. Haiqing No. 1. variety; 3. The control;
C. Total number of Laminaria plants observed; D. Average frond length and standard deviation
(cm); E. Average frond width and standard deviation (cm); F. Average stipe length and stand-
ard deviation (em); G. Average weight dry (g).
Note: *The sporophytes were all much sinaller this year than those in 1963. This is mainly due to
the fact that this year the time of transplantation of sporelings was for some reason delayed for
imore than one month than usual.

AThe sporophytes looked a little smaller this year than those in 1963. This is mainly due to

the fact that the last ineasurement was made almost one month earlier than that in 1963.

W X AT I 2L

M3z 1 AT AE R e BT e B AR e R R R R e, 1962 4R “Ug
FoS BT ERET EE S, MRy 28%, 1963 £ BE S "H]T
T BT, T o R 49 35 %, 1964 4E YT BV E & S m vy
£ 36%,

1962 A& LRI DRI ESE L 1963 SE& LAIBHT IR/, XA BT 1962 £ 1L
1963 FEHEREY 1 D, R EEELH(1962)WLR, M EE, LK HEER, 4
&N

2. BE M F AR ERERNN

RT i WEE ST MEE TR B R AER 7, WATT 1963 48 6 AT — /s
o SEUGFT AAUATRHE 2 T R AL A LRI TR0 T — B e BB R,
FEdH BT B A R M T I KRB 1R,

Wi/l\ n AP RN FR LA AT TR B AL B 1E 10°C & T RIFEELT 12K, 4
BHATEHRSER., FRBMOEIERD SN 18°C, 20°C Fl 24°C =NEEH, SLRMFEEES
nz% 2

Y:b

}Ai‘s‘c 2 LRSI AE 187 I 20°C SefE T, X SR AYSE BT A 4 LHMERL FR4E 15 Rz
BIARKR, 1 24°C SfE TRIZESMR K, “BHE 5 B H—5 "M TRzt T #m i,
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£2 “BE-S.BF-STNMBETHEFEAEEER NS
Table 2. Mortalities under higher temperatures of female gametophytes
of Haiging No. 2, No. 1 and the control.

g
~ CAEA
e WA bowm 4 = B 15 X
\\ o~ \\'\,
\ . Gk
v P3BEF g ow erte | Pa o om | erTe
AARECCUME N
¥ = 197 0.0 185 0.0
18°% g — 283 0.0 185 0.0
3 it 12 195 0.0 239 3.8
¥ = 169 0.0 133 3.8
20°C g — 163 0.0 120 " 2.5
SO0 S < 194 0.0 148" 3.8
o 181 16.6 201 27.0
24°¢ g — 186 14.5 213 25.4
S I it 153 10.5 143 46.7
Explanations:

A, Temperaturc; B. Materials: 1. laiqing No. 2 variety; 2. Haiqing No. 1 variety; 3. The
Control; C. Transfering from low temperature (10°C) to higher temperatures; D. The 4th
day; E. The 15th day; F. Total nuuwber of female gemctophytes observed; G. Mortality

rate (%5).

E AR b SR T AR B RE S BT B iR
. “"‘ﬁ——%”ﬁ’]ﬁﬁgﬂéﬁ
BT RETE B ML AR BEBR SR FEBR S i — 5 TSR T A R [A, 1963
F6 H ?ﬁfﬂﬁiﬁ? F—NER  SERRFT AR ERAT— 200 (8P RS2 5 ) B Rl f9 AR Al
EHIRREZLC, RIEFRE,LHIGE, BLAAMR AP ER 2T AN ER, &

£3 BECSS.BF-S X EREHEIINEENLER
Table 3. Rates of extrusion of eggs from female gametophytes of Haiqing
No. 2, No. 1, and the control.

\ B.RHT
BRI C. 8 15 X D. % 18 X E. 5§ 20 X
N
i Cf-%‘ég/ﬂﬂ ,
por \ Fodo | GoBRIG | F. O M| G.BEII% | Fo B B | G. HEBI%
S
O 434 0.5 492 37.4 485 80.4
g — 275 0.0 322 32.6 290 74.5
SR R 394 0.3 449 16.3 481 55.1
Explanations:

A. Materials: 1. Haigqing No. 2 variety; 2. Haiging No. 1 variety; 3. The control; B. Number
of days after gathering of spores; C. The 15th day; D. The 18th day; E. The 20th day; F.
Total nuinber of female gametophytes and young sporophytes observed. G. Rate of egg-extrusion

(%).
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RN 30
MK 3 T LR R, W S R F PRI R R, T BT R R K2,
4. "BEZE RAFHHERBER

(1) “EH B I FROE KR E i S ML F AR HEBI S B/ e 58 v,
B AR TV Z IR RAISHIE TR, XA T- RO EMEETIRE, J8TH
4 Wkt kt

x4 “BE-S . EF-SINBESHFEKENEREKCEEMLE
(B » = 100; Bfr=p)

Table 4, The frond length and width of young sporophytes of

Haiqing No. 2, No. 1 and the control.

B.ZRfF 20X FWFRIBEK
A. SERHE

D. it | E. YT A ITdEsE ) D. F9K ks | B, PR LiRAEsE

N - 129.94-23.50 42.6+10.30 198.1434.65 70.34+20.95
RS 99.44-19.24 45.4411.08 170.44+45.58 88.04+21.16
- Y8.7422.79 33.448.45 158.3430.10 58.2415.10

Explanations:
A. Materials: 1,

days after gathering of spores;

Haiqing No. 2 variety; 2. IHaiqing No. 1 variety; 3. The control; B. 20

C. 35 days after gathering of spores; D. Average length and

standard deviation (ecm); FE. Average width and standard deviation (cm).

M 4 RS, “EBE T RFRT AR E N A KA AR LA S, et A
BENEKHNERTEE 5" didFn, 2Zounrt KB g Ee v ILmE s
PRI Bk & A1 Ao

(2) “BHEB P AROBAEL  EE ESFEEAEANNY, “EHETS TR
H B AR IR, SRS MIRIE B 4K B RITT 1963 fE9A 8 B 45%5(1957)

W AEM F EATIRES R B A K, BRI 2 A% 6 A4,

RS5 “BECSTIMBEETKCEE KRR
Table 5. Comparion between Haiging No. 2 and the control in the growth of frond length.
S
\\Q 63.12.11 64.1.13 64.2.10 64.3.10 64.4.9 64.5.7
L -
" CME | p .| B [ p. | E | p | E | p | B | b | B
FE = A ™ H* £ HE ==
5 ElE | e || B | B |E| 8| %
v _ 17.6 108.8 | 2.6 |195.0| 3.5 |279.3 | 3.3 (365.7 | 3.5 |430.2 | 2.3
2%t i 18.6 90.9 | 2.1 (164.8 [ 3.1 (227.1 | 2.7 [284.0 | 2.5 |(308.5| 1.0
- B 0.5 0.4 0.6 1.0 1.3
Explanation:
A. Materials: 1. Haiqing No. 2 variety; 2. The control; 3. The difference; B. Date of

measurement; C. Items of measurement; D. Average frond length; E. Rate of average daily

growth in length.
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SR ELBY 04 A L IR T S BRI A E SR ELE R, fR
BTHEEMERRE, kI T BHF 5", XERS
) B B AR B E M AERE, S TR ENE R AR K&
iz A -1k (Elliote, 1958), H Bk, BATIAJ , M ThEHraY
MR, B ER LRSS
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JUAE BRI B P R e bR,

“UET B AR R BE O T AL T AR E R 2

H TR A SR E RN 8 A i 22 57, B — R R TER
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NT A BRI R T R (CV = (bruEzE/ T
Yo%) X 100)#5%#55& 6o

ZE 6 FI DA, WEH 5T A K R R LE
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AT A TE M PR ERETT A Y, SR
FEXHE A KE, B REE RN KRR TR R R
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1958  ehifiAbBEALT4k

19590 A (EmEam A
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E2 “EF-B7HR

Fig. 2. Pedigree of Haiqing
No.2 variety(In 1958 and 1959,
the gametophytes were treated
with  higher temperatures.
From 1939 to 1963, definite
selection was practised. In
1963 the long-frond wvariety
appeared.)
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®6 “FES.BEF—SMMBEEN 19621964 Fr K KEMNERRE(%)
Table 6, Coefficients of variabitity in frond length of Haiqing
No. 2, Ne. 1 and control from 1962 to 1964.

T~ B 1962 1963 1964
A attR \\

L = 6.7 7.1 5.3

I - 5.0 5.9 7.4

S B 9.2 11.6 10.4

Explanations;
A, Materials:
1. Haiqing No. 2 variety; 2. Haiging No. 1 variety; 3. The control.

B. Year.

ZIBRN, L% VS EE A HILI(Smith, 1944) FrABE TN FEAREE , 14 B IRIEH
EHREMHITEE LI,

DN 7

GBI AOUFHE T R LR T4 T B — TR, D KR, Ay B T K
e DA SR 1 7 0 A RO AE P 8 0 R S 1 22 R T A R o

U TR R M MR — B R KT e, AR, IR,
i ) ] AR A SRR . /I ITRESCI SR W MR B AR 35 %

SRR, UG AL T ok SR B LU Y e b, T SR AE T B

“UEH T ETROEBAFIE R . WERSIE, TR NS TR IR E KB
He K TR EG VRS — 5 MBI S o BULIEAR, PRI S A i 3
RE 70T G S0 2 21 i
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THE BREEDING OF A LONG-FROND VARIETY OF
LAMINARIA JAPONICA ARESCH

T. C. Fanc B. Y. Jiang, J. J. Lt

(Shantung College of Oceanology; Institute of (Institute of Oceanology, Acadermia Sinica)
Oceanology, Academia Sinica)

ABSTRACT

The original materials used in this breeding work were some common sporophytes
generally cultivated at Tsingtao. It is the same materials used in breeding Haiging
No. 1 variety of Laminaria japonica (Fang et al, 1962). The methods of laboratory and
sea cultivation described by Tseng et al (1957) were adopted.

As the present cultivated Laminaria populations were found to possess a high level
of hybridity, the methods used in the breeding work were inbreeding and selection.

The most intense type of inbreeding, that is, self-fertilization was used, and from
successive inbreeding broad segregation of characters was observed among the progeny.

Selection was conducted in three steps: (1) cultivating gametophytes under 20°C
or 22°C for more than one month to kill those gamectophytes unable to resist such high
temperatures; (2) selecting fast growing young sporophytes for transplantation; and (3)
selecting healthy and very-long-frond mature sporophytes to yield spotes for further cul-
tivation.

From seven years work with successive inbreeding and selection a long frond variety
of Laminaria has appeared. From small experiments the new variety was found to be

able to resist higher temperatures better than the control, and to increase the yield about
35%.



