Esas B2 w OE 5 B B Vol. 5, No. 2

1963 %&£ 5 § OCEANOLOGIA ET LIMNOLOGIA SINICA May, 1963

BHEMHRARKENE &
7R R R

(LRI H SRR | b ER 2B B FSEAT) (P ERZBR IR BT AT
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SETWH AR Y K BRI, RO S — L%, Parke (1948) S U182 T H515
(L. saccharina (L) |89 B#REK o MBI K B A KM E DT LM RIERE:
(1) BERBEOERMBY, HRMANE, Btk EXNIESEn 1 536
BT R A K R K, (2) LEKMHLE, TR A KB EKERE, i
MRS EKE 1—4 R A KRR, (3) HIEBAMIE , KISMABENBE,
H A SO BB EE AL 5 FUAE R o5 A KB et

Packe BF5603K LE55 0 B 35, TESFIB 5 T R R BE R R 48 (GRBRME NGB I B 36 ) , £EAE
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AREUATRSE: (1) BE, (2)k&, (3) Br, (4) £XKEE, '

(1) BE AREG 2SR sTERTIaRY WK A KB SR B £20°C, EE A
RIRE 13°C, RARE 1°C, MREHEER 5—10°C, IEFRMFREERE W PR
X, WHREKBRK, FEIL, IEATESEHA I L B EHKL  Ti 53
TR —AR LA, SR ERAR B B TR IR A B A K 35

(2) KB BT H AR, 1HR YRR ER R, WL
TR EER IR, 75 IEEE, T E/KiE Y B R , 1 — IR — R A T 7K
BAEKWINT, RIHA IR , YK LR T, YK B B MOl TEFD B SR — AR AT
FE—K DR IKE 1956 42, 2254516 @AEH {THIAL B HEAT i3 R 7K B - vy K Be d
KB, RARESEEE , WHKELEKRT, BTFEER. KRS EKL
R o

(3) BE S AL, W AL BEE TR, £ 5RMES, EXR
BB, BB AR KA, B R BT 5o 1R RBEHE , W H o RBIE
K, BREESUIT 1056 MR LIRS IR (FELAUR) EE b
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TS . HHERNET,

TR E R, RPEN BT Fo
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KZEAT , /N K BE—RAE 21 BERZAEA, R 33 R, MeX N esmBm, 287
IRA /NFEZER KB/ N B 2 K DA S BT R R, X 1960—1961 £E A5G

B SRR IR — A SeER AU AR, ITARIMESEANBEARR, S—RIEH
S ER 20 [BXRAES,RiE— A, BAR MR EESE P, EIKEE 50 FEX
R, BEATAEUE R, XY, B RO EREKIAT 1 RELAHKE, BIE
R, XFHSE WK EEZEE S RSN EIAT 50 EXRAS, Hb 1960—1961 £
Hy5E8R '
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XBHTRAMHEE LN BRMER “BH—5” B, EASLRELE—TB XM
2, B—PNFRRo REEHEENR S M EBEFEZL, WERE— IR, XEFE
SRAESE Bk KL, B B TR IR A R T I K A, _

M E R —R RN, HEEFERBEOR —&G T, BEAGL XHR
i EHEKINAE R ATTHLR D), St AKX 10 /A8, ig 1,000 KA A, [RE
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LB E B KRS TR, BEHMERILAIEL B FIRKE, fTEH
WIEE B2, KA 1962 4E 6—8 A M55,
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Table 1. Data from several inbred populations of Laminaria, showing the inheritance
of the frond length

AL ¥ OXK ) F.& 1R
; C.k B H. e iR
Bk & (mx) | ST HE (B
Dy AZFEZE, 61-122-2(fkk) 441 21 320.64-25.38
Dy EZFE, 61-230-1(fk&) 395 43 . 294.9422.91
Dy BZCHEL, 61-252-1(fF %) 387 29 o .296.5%27.27
D, B3RS, 61-112-12 322 42 274.2+430.82
Ds EaMEL, 61-256-1(#k5) 233 53 265.5426.99
E. 735 (61-230-1) % (61-256-1) 395233 32 : 285.44-21.77

Explanations:
A. Parent sporophyte
B. Nature of the parent
C. Frond length of parent (¢m)
Dy—Ds Five inbred populations
E. Cross between two parents from two different inbred populations
E. Offspring
G. Number of mature sporophytes
H. Average frond length of mature sporophytes and standard deviation (cm) ..
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Fig. 1. Differentiation of frond length among several populations due to inbreeding and selection
X)) BZHT&MEREKE TR 320.6 Bk, XEERE—HEEdr (233 BX) B
TR RNPEKE (2655 BEX), XNMEREXKNZ LEBEEEM, BR
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BIZER, XBER, FBARBEARKMIT LI K B R K TR R M T =2k
JE PRI 3 B A 40 , ROPIARDS itk P B R AR 0 S A0 SRS I A TR AR SRR

SRR I BE R A MR RO A RHE DUR ST S b SR 5B 3,

AE 1 FTUABE, 4 RRNATEL R M. XMER, KIBHERAEMME, &
WA KA MR, KU I A 04T 00 S 1 ML AT U BT T R IS R B 4T e
AR SR IR AL A0 Aok, RUX BT B F B S8, S R 2 M TR AR
PR EIE o SaT5X MR DUG EE— 55

2. SEEXH B R R
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Table 2. Comparison of frond length of mature sporophytes from sporelings with different
length and with or without high-temperature (21°C) treatment of the gametophytes

A.E XK D. & %

1. BEASPE 395 a % m 28 27 294.0+420.94
61-230-1 % m| 18 16 296.34-27.27
bl ® 27 15 281.5+24.49

b.E W 31 15 293.44-25.42

2. HASHEE 322 a. % M 28 25 272.24+24.40
61-112-12 al B’ 18 17 277.0+39.60
b.E B 23 25 265.2+413.80

b3 M 40 28 282.7424.91

3. B 233 a% o’ 28 27 268.7+29.51
61-256-1 ' a % ® 18 26 262.3423.53
bT A 20 21 259.0+18.43

b Bm® 25 . 23 258.7429.67

Explanations:
A. Parent sporophyte
B. Nature of parent: three different inbred populations 1—3, all after three years of in breeding
C. Frond length of parent (cm)
D. Offspring
E. Treatment, a. gametophytes without high-temperature treatment, b. gametophytes with high-
temperature treatment
F. Frond length of sporeling (em)
G. Number of mature sporophytes harvested
H. Average frond length and standard deviation (cm)

Ak, RUARTERE, RETEY FIRMOITRAS S, MR T 44 &
Ko BMET4 BZFREERIALIH (8D 28 EKKCH 18 ERKCAILIENHI KB 4 T
AR TR TR K K S, DSHR/NE &K SR, STRERA
i AR BRI LA ALK KE TS ERRTE 2o

M 2 FOE 2 AP RHR AT LU

5 — A, I MR R AR o P EAEA TR, — s 28
Kk R A — 2 18 FBRZAT, RN KEIELK bk THIMS, NETESE
K LW K B AR A e BT, EDSRIB O

$=, SRR — A, 60 1962 £ 2 [ 14 HE 3 3 15 B, K8 H &K /-
B H bt (B 2), BREAEIMKRETAFNELEBHME, BHAWEEL
AR — 2, T 2 4 3 MR BETE 8°C AT, YA A A B R B o

5=, SE NG R AT 115 KUE, 80 3 B A LUG, AN Ay H 44 R AUE 1T
BT A H AR, B ERRSE—ERED 5 K (8 2), R4 HIEKER
BEM 8°C 2R L FHB) 16°C 2o, AESRERIR AT, I REMMEA K, BIE
BRI , 55— 40P /N A BSE TR B 2 K BT A BIR K B -
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B &% (Ek) Average daily growth (cm)

251 YT T R A U A 27/V1

) A #] Date
B2 JIASFREM AR A AT R

E#: B B3cFh& 61-252-1, kP inbred population, large sporeling
[0 azfhEt 61-252-1, /p@f inbred population, small sporeling
A EZHE 61-112-12, Kl inbred population, large sporeling
A BARFHE 61-112-12, /i inbred populmon small sporeling
@ *HE, k¥ Control, large sporeling
O srj‘ﬂﬁ /i Control, smaller sporeling

Fxg 2. Co’npanson of growth rate of large and small sporelings within dxfferem populations

TR AAERA LS 1 ORKE UGS T EF RS KA HEREE? X8
T RETE BT R B — RN ERK KR T, RREERKB—RERT, EMEAERELE
KR/, BB AIRIR AN I AE Ho —RRAEKREREER, ERARNZEERZ
B IH /N BB R T AR M, KT EBME &K, R BN A KK,

XFRE A B SR VE R MR ARG XA S/ NEPTIBE B K E RS REIT
BB, T A B HAG MR E R BIR KB, B0, FERAK B 233 A XA,
NEPTE B RYI KB R 262.3 K, BRXAMAANE AT AR MR KB (268.7 [EX) HRE,

TR ERIL BRI B 395 EAM—H R EFTATIHIRBE(294.0 K)o
' HK, BRMTUNAR 2 PED], BFREE SRS TR TR FIRE T
AR IR AT R B EROIFARKERMERLSH, SHANZEREBTE B F 1,
X RALERTFHREKFR A BB T, WK ENERTEDUR TS, £ 8K

MERLENZERTEOTREANZER, r%(mﬁll.@ﬁﬂd_‘-ﬁi NI FAREKEERET L%
Wil o
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LR, FHAEF KRG, BIRAAT/S, BERBEARH AR T EREET
RESE BRI B, RMIHIEE K SEER PRI EA TSR X XA IR M E 2o
£3 ZAEAHRENIHEOSEKIE

Table 3. Comparison of frond length of mature sporophytes from larger and
smaller sporelings in different inbred populations

B.o AP
2 29 291.8433.68
1. EZME 54 33 313.3431.23 26
1 36 320.5+31.11
2. q
B3R 54 36 357.8+31.06 >

Explanations:
A. Nature of population
B. Frond length of sporeling when transplanted.
C. Number of mature sporophytes when harvested
D. Average frond length and standard deviation (cm)
1—2. Two different inbred populations, after three years of inbreeding '
£ 3 B ARET/NEEZEED] 30 BEXRD LASEh#sR. MR 3 FUBIHR B T
FEPIHI /NG (S0 I BE 21 R BIcaRny , 3 K AR B AT T A S (S &
B 54 EAZEA) BRSBTS K |
XBA—R/EREH, BERSEBXHEN RS/ NEBER—RSHWE, EM
EURWELS & (A1 A 13 Bie) BAXEEHEKXSGH SN, HHIRE —1 5L
—Bo FEI 3 A9 BAESE 15 KA, ANEBAEKEEE EREFBIAEY B&E
HHEE, ERMIRE— DB —B 1B B TRIBIAZERK, RE/NETEEEFEHo
X FROEAE X A KB E W EH IR '
%4 AABXHBEAENIENKEEKLER

(PR 1960412 A12EH Y, KSR 1961 421 § 13 RA#. ZERET N,
AEERI—KEFKE)
Table 4. Comparison of frond length of mature sporophytes from sporelings of
different length and transplanted at different time (The second transplanting
of sporelings was made one month after the first transplanting)

= B.5 Bikf K/ 5 , ,

A. A b CER) E B3 E. 11315'&*“1%&% t
. . C. 20 o1 352.6+37.56 23
- HIME D. 50 26 322.3+435.85 ’
) C. 20 23 340.14+42.20 ° 54
- AR D. 50 8 300.8+32.08 ’

Explanations:
A. Nature of populations, 1—2: two different inbred populations
B. Frond length of sporelings when transplanted {cm)
C. Length of sporeling at first transplanting
D. Length of sporeling at second transplanting, when the sporelings at first transplanting had
attained a length more than 1 m
. Number of mature sporophyte
. Average frond length and standard deviation (ecm)

o om
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4 EBEEANLHRAER, XERRANPSNE, LR EBLEREN/NGER—%
P B2 TE DL G 3R 4 BOAPRIERSR 3 MUBPRHE —Bkit, HBRUIShIE R/ NnRARRE
WK, /R LAR LR KB SV R o

3. Bt .

M AR SR T DA, Y R RS AR, AR BRI B R
Rk, TUABIERAMAML, BNTEKERRNRRRBRHE, RIMBEFRAE
HOBHHIE R aRE (3R 1 FIE 1) FSTHER Mather (1953) Frad it —Fh a3 RIED 42058
363 (disruptive selection) /& —E i , IREVPIFT ST 3R RO BT AR K 003 EAE D10 ABIDLEG 13,

W KBRS ER S K EA KR EATER, XMERNZAST
BT AGo 3 5 PR =2 SCBRAORER , RIRF HZThE UM 1 4 B i 4 o3l BF A
S FIR IR I REE T o

£5 LATRARROEEHBFEKEEE K

ﬂ=50) ﬁﬁ:ﬁ*
Table 5. Comparison of average frond length of young sporophytes from different pedigrees
n=50, Unit=p

A. B % B. 7 § 26 Hig#E C.8 32 Bi®E d
1. #-B 3 76.7 217.34 81.7

2. @83 67.5 198.8+ 81.5 } 1.2

3. B 41.9 198.8+120.4

4. HITE 68.2 231.54116.9 o5

5. HEZHRE 32.0 64.6+ 43.2 :

6. HRFE 34.1 66.7+ 35.3 } ‘4

7. BRMHE 37.6 104.4+ 49.4

8. ¥ M 57.3 143.64 93.6 }'2-6

Explanations:
A. Nature of pedigree
B. Data of first measurement
C. Data of second measurement
1.'2. Two inbred populations of the Haiqing No. 1 breed of L. japonica
3. Cross between 1 and 2
4—7. Four different inbred populations
8. Control

BRIVRE—FRHRE 5 W, BF—F MBI B84 RS
HFhRKESRALEER, BXEREABEN (@ = 1.2), XRUAXBEMMREKXES
T H B A TR — B, B XN MRIRARILTF (BNETRR A Z0) Br =&/ ) RS T4k
KB, MERE TSR TR K EEK '

RSPHE 4+ NEEWNE, XA MEERNE2, HPF -1 EMHESIE
FHRPFHKERK (2315 K)o AHRANEBXMESRFARPHKERE (—ME 646
ok, B—NR 66.7 fikok)o KIS ARTIEK B HERGRSIBTFARTPE K EXK
B 3—4 1%, XA RIRIISHI Fk BAEKEERWARRWER,

MR 5 WA UAE K, “BH—5 "L BT EN K BRI SEx R K, A8 bR
#AAE , KB A HFGERFER
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4. ZEERR

WMk BB R R R, ERBR AR ER TR

WHM K R — AR MR, 2EHTR, MWK BRGNS RN
B, A, WA MK EMRRXIREESIH (B 1), HRMIRREZnHE, X
£ BRI S R Wi S, AN XA SR BN AENREMW, UK, H LR
PR ST 2 AR %, BN RR (1865) I SE B T i A TR L MR 6, £ R LA
BEE MR, EE R~ EAE RS, EETUEERSIHELE, FUF IR, S2Ex
BERATCL2N R, Wl FKERIM KRR ER?

RIERMIBVEST R A RE R, BiFH K EMEATBTRERFABMER
HeRHDE S, TR T —AREE M RVLES, RFSERHEHIK, -

X4k E MR BO3E A%, Smith (1944) BHZART AMIBRRMOE A4 s, SRS R

BHEER BN, XL RERR LR AL, 450, ERB AR N R
i, XFEREABP LRI E, 8ol AP RRE, hi ARBRME

o WM K BEREAR, B RB T X TREL,

&6 RM#E$%ME¥$&EM§E¥&B‘JREE

n=50

Table 6. Variation coefficients of frond length of young sporophytes from different
populations of L. japonica

n=50
A, FR e B. ¥ B & #(%)
c. ¥ W& 87.9
D. @& AR 85.2
D. FREREQ) 63.2
E. #-Q1) 51.5
E. #-(2) 39.5
F. BIME() 68.2
F. HITFHER) 90.0

Explanations:
A. Nature of population
B. Variation coefficient (%)

. First time inbreeding, two populations

"nt'ﬂtjt')

. Control, a mixed population from crossing of different plants

. Haiqing No. 1 breed,-two inbred populations, after four years of inbreeding
. l‘wo mbred populauons nfter four years of inbreeding

A UT R ST R i e BE R sk £ 35 R 1 :"f‘JB’MEaﬁo
(1) M ARMBEKE FEEHTR, SHBERE—INEE, itﬁ&ﬁf kﬁ*?ﬁ

(E1), 8 A BB RB TS BT,

(2) —ERZAFhIHT AT B TR, TM&H:EH#?:&EZ:F]E’J%?%jZﬁ»CﬂJ

B, 5 KR LA EHER, £ ER

%Ko

VE— & &, BRSO, R RE

(3) k¥ B TP EREGWET, BREFAKEILERGE  SEWER
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P2 SR S WY , B TR M 36 B ISR e (ELEL KUY B R P AR R P
Yok BB — L, HTRIRARE B RR AR,
(4) W B A B LR ERRHED, KRR F XK B SR KRR TR

ﬁ%ﬁj}m?—ﬁ:aﬂmaﬁﬁm@km@ﬁ%&(a V. = %’ﬁiﬁ)o KR AMEBIR [ 2T

et RIS K B RT3 R S A 5o R %, XREERNSBEMER AR LRER &
PP AL LA B SR TR ENER RS, EL ML (GR6). F6FILME
BN H RN ER R, BT WH—5" R eBE MR 51 B 2T Ar S
TR K RO EE e R BCER L, SRR BT 5 T AR AAEE T LB — T o BAMIPIT
HAMBHTRRELER, KR BEMXS EEAEMB R — XHRRS
FERBHE—F M, XER Riley™ B7 5|3t East FrEfFe 9 s EHRIE T 4 BERE T 2 22
BB RB A BT, W RIER K EEZSERER N —TEELER.

N

(1) dwrmt KB e — AR B MR, JRAATR RN B AT BAE K B LA 2R
5, KT RFEE A B E, KIREEESMT.

(2) WAt KB R R KA BT R R RERA KN, B
BT [ BT LR B R U K B L 4 0 o (B YT FSE i 1 JB IR BE AT 22 o

(3) BiFHZTMERE, TUNFIHMHBREHKERRNFSRARELHE, 7
VI B Ky e XX SR IER A TR K,

(4) [A—% REEEH L, ESRMEH MBI RN, AR KEAETRK, B
HARSER AR 25 Bk (3% 2), /NS DUS T DAEE K, B/ NE PR R 5 R BT AL
HEE o A R/ NS R KA T K, WANARZETE 30 Rk, I L/hE
SR K KPR S B R E ISR R K E,

(5) WY I B8 09 2k K BE SERF B TR IR SR IR A , ST RF S8tk M Ao
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INHERITANCE OF FROND LENGTH IN LAMINARIA
JAPONICA ARESCH.

T. C. Fanc B. Y. Juanc

(Shaniung College of Oceanology; Institute (Instituie of Oceanology, Academia Sinica)
of Oceanology, Academia Sinica)

(AssTract)

This paper discusses the genetical factors affecting the growth in the frond length of
Laminaria japonica Aresch. vernacularly called “Haidai”.

(1) The frond length is a quantitative character with a continuous variation show-
ing normal distribution.

(2) ‘There were evidences for the frond length to be an inheritable character. The
average length of the offspring from a pedigree with a longer frond was, as a rule, signi-
ficantly longer than that from a pedigree with a shorter frond. The distribution of vari-
ous lengths of the offspring from a short frond was seen to overlap with that of off-
spring from a long frond.

(3) Through continuous inbreeding and selection it would be possible to get many
inbred lines with different lengths of frond and thus to obtain a breed with a much longer
frond and another one with a much shorter frond.

(4) The shorter spotelings from a population could grow, if transplanted in time, to
a length attained by the longer sporelings of the same population, provided the difference
in length between the shorter and longer sporelings was not too great, for example, not
over 25cm. If the difference in length was very great, for example, over 30 cm, the
shorter sporelings would not on the average be able to reach the characteristic length of
the pedigree.

(5) The growth of the frond length was analysed to be governed by a number of
cumulative, nondominant genes as well as many environmental factors.



