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ABSTRACT Hizikia fusiformis (Harvey) Okamura is a kind of important brown macroalga for
cultivation in China, For sustainable development of commercial farming of H. fusiformis, a stable,
efficient and practical seedling production technique and good strains needs to be developed. Selection
and breeding of excellent strains is the trends in commercial seaweeds cultivation in China, especially
for H. fusiformis (Harvey) Okamura. To meet the needs of good seeding supplying in Hizikia cul-
ture, good quality and high yield of Hizikia “Lu Feng No. 1”7 was selected and bred continuously by
sexual reproduction for over 8 years practice. Through many years of breeding and cultivation tests,
“Lu Feng No. 1” showed the following main characters, the thallus is thick and flourishing; the large
neumathodes form earlier and with high yield. So far, the selected strain has been cultivated in Cang-
nan and Dongtou County of Wenzhou and in some areas of Shandong province, and the selective char-
acteristics were stable and the production was high, The success in breeding of “Lu Feng No. 1” has

provided a basis for the application of good strains in H. fusi formis cultivation,
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MW Hizikia fusiforme (Harv) Okamura 8% 3| Phacophyta, [l T4 Cyclospreae, B ¥ B Fu-
cales, h R ¥ P} Sargassaceae, £Wi3E @ Hizikia, R XK VFHERFENM, BLEELEBEEE, £RELE
URYG MESAREMNESHFARK, REUBT SEEEE SIS0, S8 6 H 5 W6 2% 0% 56
XK, WHMERA HERBHEERYAIH(EEE 1962;HESE  2001),

REEMEHFERET 20 e 80 R AWMITHABRMNTHLEFBRTHRRERM, 213 JLEN L,
FRFEEY, BRZMXERAREEMEFTE FE NI AEONESE S (IVERES  1996;HBEES
2008),2003 FH H EMEAR ™ MIF MG h BN FEEFERZS”.

W& LW R W R R, SRR MM Y, DR B A B VE N B AR AT R, LR SRR
KERFHEEALD, FBUILE LI R EELBENEREERRERGE R4, HL, X EEWEATEET
AR KB, THATEFTHFREBMEF S, HWEFRH RN T TR, B RTS8 R 7 iR,

EMAAERENENREERERRENAMKRRE. EEHEERTE . AH2ATETEBARBT 20 it
280 FRFH, K, ILRARBRASBHELY HILEEEK=HRFMEL B K=HEFERM LT
BT ENEEF /NI IR, %SUEXﬂLim%Qﬁi?ﬁﬂ:ﬁ*%ﬁﬁiﬂﬂﬂm\)\I%ﬁl‘&*‘@f@?ﬂg
ARRE BT TR ZESRUAFBREZREA#THEEETETERRTES IE(ASE
WEEY 1988 HhEES  1996;Z 438 1996,2001; # 2 FE 4, 2000, 2001; Pang et al. 2006, 2007;
¥ RE 2002) HEAEMEEHERIATLFOARATHUBT XEI/E BHMNHERXEHEERY
KRHFATALEUHEARSEFEJITFEBS (Chul 1993;Hwang ez al.  1994),

BT EREAT M EER, FWLFRIETIF WA BT A B8 . EEfEE4A #E S
MR EFEEWMEENHMHHTHRE, SR X EMERBANMREREERIESL. REWHAEZERE
.ok B ARG M FEME, HBEASERFHETEMN=HERERBREERE 200D,

AMFRBENEMEETMEEEREBEA, #FITRREMRYFEMFEER, 28 T LEN LRSS BIE, 3K
BTHRE &= “EFE 1 S7EWE, VEWERMLMR BT FER.

1 MREFE

1.1 Bt E G EEFiEHE

FWRMEREET ATRG R EAWITI BB S KA FEMET H b (27°59'30"N,121°13'30"
E) , 4l 8 v (8187 FR A BAR B BB 8 0 AW LU Sk i K ANLR SR 8 B R & X7 .

1.2 MREBRAUESE

AT TAERR M 1992 4558, IR BT E LW M, Ba M ZHAET T —AMEE, 2 1993 57
28 BR, B KR 245 cm, RIS 4ESE LUX S RpSE I T HERNAHETE . N 1995 &, w2 I iR E MR
FETEE IR K . M 2001 AR R F 1 57 F M3, TR0 R R, Bk 2008 4, B2 R
THELSRE 8 FIHERT T 7. RAH K AR FESBREE .

1.3 BEHEMERS

FHKRFEMRABE R KR TER, FERARAINRQO ) XFUm) XFHO.5m), FEtl EFTEA
HEZRGEH R R B P A P G FEBR BE . MR M 47 4B URBO A7 T AL 2 m X0.4 m( D),

1.4 XRERBEER
—FEES ATHZE 6 A, R BERBAWMRE .S EE AT, 2F RN TR ARG
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AFT B UTIENE K RS B b P, AL R KE 0 B AR T4, M TR 28 s D Fh R p TR — A,
SZKEIRRTE G A 200 H B IREE AR oK il AR HAOK L 39 ST TR B A L

TN EEE ARG XEF B 25~50 ¥R/cm’, 7E 71 J7 Wi f I X B & — M E 38 3 50~ 100
Bk/em® . REJE, K234 36 h, ZREIWREE 170 pm 4, JFBA 5~8 KK EA X 150 pm £HRFEH
BT )M E TR S b3 nT B3 & a8, ST k.

B 1 £F e R B A A2 HABEBRBRYGMATHE

Fig.1 Fiber belt seedli t
'8 tber belt scecling ne Fig. 2 Juvenile sporophyte with holdfast

1.5 #LoEiEsE

HTFEEMEL SR EWESB FRERERREE, N EBNIET 7~15 d )5, AN T 317 8 5
FE 3D,

1.6 SEE#FE

HEFKGMTEEFR ARG BT KE 2 om Y BB, #TA4EE O, —FHESRET—RITER
GRHT 3. WITLRIERIE X AYTE H AR AT I7E 10~11 A4, R BRI T BB R HR, U TERRENHFS.

B3 FWEEE1IEBATHBRANRES B4 EWEEEE]SEHFRHBEHES
Fig. 3 Nursery of Hizikia “L.u Feng No. 1” on the sea Fig. 4 Seedling net with Hizikia “Lu Feng No. 1” fronds
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2 ZR5itiE

2.1 “BFEIS"E¥HEEEFTIE

M 1995 4F , S EHT VLU T X 5 AR 2L K I F AR R o B R BE D IRFE R R AT R EE 57
RGBS IR 1 S B R e R R AE A L A B R (D R AT R R T, 2L 6
EFRFEME, B BERBEMFHRGEGE D. R 1RYIMN 1997 53] 2000 £HFHE, FHKBRBEMAL
BB R RSB R K ESEREX R, 2001 AP —FfIEr Y a8 N EF 1
7R A 5, K RERE BBk, B AR BORR TR

Bl 5 FHEREELISHE
Fig.5 Seedlings of Hizikia “Lu Feng No. 1”

A6 FEFEMEEEIS(WOEERMET
Fig. 6 Harvested Hizikia “Lu Feng No.1” (up) and
wild type (down) Hizikia fusiformis

£ 1 1997~2000 £ F I I%E E 8 A K3
Table 1 Comparisons of selected Hizikia from 1997 to 2000

7= (kg/ hm?®) % SE LAY A 6] R (HBZ XKE) (mm)
oy Production (kg/hm?) i%z;) Appearance time of air vesicles Air vesicles (diameter X length) (mm)
0
Year T Production
B Sjkelecfd increase (%) kL ATLH H AR ATH
Wild type . Wild type Selected strains Wild type Selected strains
strains

2 A4 1 A%

1997 3015 4035 33.8 Mid ten days of Feb. Mid ten days of Jan. 2.6x23 8.2X26
2 A4 1ALH

1998 8 195 4245 52.8 Mid ten days of Feb. First ten days of Jan. 2.7X24 3.2x21
2R LA 12ATH

1999 3937 5 812 7.6 Firct ten days of Feb, Third ten days of Dec. (1998) - 8724 3.3x28

2000 2 625 5145 96.0 2 REA 12 A8 2.5X23 3.3X27

Mid ten days of Feb.  Mid ten days of Dec. (1999)

2.2 REMESHE

2001~2007 45, ik £ 8 L WESEBT 52 T AR A 3 W S 77 v 2 SR SR B R 31 32 556 J (26 045 m?), 3%
B 840 hm? GLAPENIRHF 1 871 912 7, FFH 59. 3 hm®) . 3R 2 Fn 2006 4R WISER B AY I 6] 55 B 1
B, WSS R B, AT O HERC ] 5 R AR B8 L 37 B U B 0 IR Bk (B S RNTE SR (B AE5E 200D),
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F2 2006 FEEFEATRE SR G A

Table 2 Seeding collection nets and the collection time in 2006

. BRERUD “BELIS"REHRUD BREEUD ‘WMEIS"REEUD

i} 5] . . . ling ] . . )

Date Total seeding nets Seedling nets collection of Dat Total seeding nets Seedling nets collection of
@ collection(sheet) “Lu Feng No. 1” (sheet) ¢ collection{sheet) “Lu Feng No. 1”7 (sheet)

05-29 301 — 06-26 1 600 —_

06-03 160 — 06-28 400 —

06-04 2 300 120 07-01 280 —

06-11 100 — 07-06 600 -

06-13 1500 340 07-07 880 —

06-18 400 — 41t Total 10 100 510

06-20 1 850 50

B HERRENL2mX 0.4 m

2.3 ERMEREN
M§3ﬂwah$M%%ﬁﬂ%%ﬁﬁﬂﬁmﬁmiﬁﬁﬁﬂ%$L%Wﬁ%?ﬁiﬁﬁ%i&e
E%ﬁﬁﬁ*ﬁ%ﬁ%%&%%ﬁﬁsnamﬁﬁﬁﬂl%9&
3 EENBE LS EHFEHENE KR K cm, B E o)

Table 3 Measurements of growth and weight for Hizikia “Lu Feng No. 1”and wild type

14 24
Group 1 Group 2
WEHMN g
Date Measurement }EE’E 18 E&pﬁ— }E—:E 18 E."ZEE
Lu Feng No. 1 Wild type Lu Feng No. 1 Wild type
2007-08~30 FHHR 1.1 .o — —
Average length
2007-09-20 PR 2.0 1.7 - -
Average length
2007-11-03 PR K 4.98 3.43 — —
Average length
2007-11-23 FH AR 11. 77 9.21 0. 68 0. 68
Average length
FHER 24,43 19. 49 3.5 2.1
Average length
2008-01-05
S'ngﬁi 25.3 9.5 1. 37 0.51
Average weight
2008-02-17 TR 38.05 34,58 9.55 8.75
Average length
FHRK 44,49 40, 37 16.92 12. 25
Average length
2008-03-01
J{Zﬂyﬁii 60.0 36.6 7.33 4.81
Average weight
2008-05-15 SFﬂyEFE 1141 403 166. 6 40.0
Average weight
2008-05-31 FIbRE — — 351.6 141.7

Average weight

2.4 EWER
FHRBEE 1 B7H 2001 FERERER CESLEE S M6 B RMEARED 1912 m’, B EF P 59.3
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hm?, S8 (T f)383 746 kg, FHIF=& 6 476. 25 kg/hm’, NE L BE,EWMFEREE 1 E"HNHEREMBEEHN
AFEEHBER.

£4 20012007 FHEFEE"BEF 1 S"HRERBER
Table 4 Field tests of Hizikia “Lu Feng No. 1” during the 2001~2007 years’ cultivation

P 5 77 R Fr 78 Vi - KIEFF g

Fs P (m?) (hm?) (kg/hm?) (kg/hm?) 8
No. Year Seedling area Cultivation area Production Wild type Increase

(m?) (Hectare) (kg/hm?) (kg/hm?) %>

1 2001 64 — — — —

2 2002 128 1.0 6 405 3758 70. 45
3 2003 128 2.1 5 812 3375 72.22
4 2004 192 2.5 6 180 3 993 54.77
5 2005 320 6.3 5 325 2 307 130. 81

6 2006 510 10. 7 6 795 3 700 83.6

7 2007 570 18.0 6 702 3 825 75.21
8 2008 b 18.7 6 560 2 505 161. 85

4t Total 1912 59.7 6 468 2 346 64.9

1E:2001 SF & &, BB B Y B ERL I/ 2002 45, LI AHE., ARITUHEEBREN EAFHEE1 8" LERXLRANTENER
FREFM X EABRE TSR

3 5 IR 2007~2008 4EHAM] , I kBB F EWSEBT SL T E IR B s P, AR F | B S HEFNET'
R LSS R . A RAEF AN X R, BT F 1 S7B & 2006 F8 2512 12 675 kg/hm®,

R5 FHMRBFE1E"5FEHERHIL

Table 5 Production comparisons of Hizikia “Lu Feng No, 1” and the wild type

BELE RT3 IRA

; BE15
& LuF No. 1 Wild ¢t
e Mg AL prmee fid ype 75 (%)
No collectiogn Cultivation Production
. Sites . =& (kg/hm?) 5 =& (kg/hm?) Increase of
Year fﬁj‘i};m 2)) Production Aﬁﬁ ((};m z)) Production “Lu Feng No. 1”
rea thm (lg/hm?) rea Shm (kg/hm?)

1 2006 ;élj\)ifmg 1.23 8 585 0.52 3975 115. 97

2 2007 ;‘gi}f’l% 1. 38 8 753 0.10 3 879 125,65

3 2007 ;Jl:\)?nfl% 0.001 2 63 468 0.001 2 23 710 167.68

E(DOREFHBABFRAWLALFZYEHKEFEFE; (OFS 3 HAAGRRSER"R

2.5 FWERBREEERSSMUELL

FWSEEE 1 5755 R RSN S RHIE . A R AR S B A 50 58 e B AR B B FLAN IR SR E
EARE 6 fik6), AR 6P FL, . TEFHEMELIBERNE METHERYARRTEHAERM.
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£6 FHEXBFE1S"(FNEFLERRSER (AR om, KE om, HE )
Table 6 Morphological comparisons of Hizikia “Lu Feng No. 1”(F7) and the wild type

HEe = 3 Air vesicles F 4% Main branch |45 Lateral branch
2R
No. of Name B’ ;3 ER - BB KE R HE ;3 ER
group Diameter Length Weight Diameter  Length Weight Diameter  Length Weight
HEEFF,
14
G 1 Selected 3.4 2.8 0.043 8 2.8 91 91.2 2,03 20,0 4.4
roup
Hizikia F;
BFAEFh
Wild 2.8 2.2 0.039 4 2.0 81 52.3 1.59 11.5 1.15
ild type
2 HEEF F,
G N ) Selected 3.3 2.6 0.043 6 2.7 62 62.2 2.0 15.0 3.42
roup
Hizikia F;
B A
wild 2.2 2.4 0.024 8 2.3 65 16.8 1.7 3.4 0.78
ild type

E(DOBERH AT 2007 F6 A LHEEEREMREE 6 ATHEELATLER LT, APWEFTSFHE, F 10 AP HEER%
B, SBIHEKRERMT 2007 F 8 ARREMUAEAAN, BEWWARAHATERE, FI0A TABZEHRMEREF B 2HREFTHT
2007 £ 11 A 23 BRAMARLEFEY , EFHTRPEFTHT LR THURDMIGEESE. OSEEBRER O NMIEFKERHERTEY

EE.

3 &g

B RE LT RFEBIE, RBME B EREE 1 57 HEERER B R AT AR
B BE. @ ES 8 EMFFHEAK, T F M RERARE. 2008 FEMKEE 1 5”7 WX BAH
AR 167.68% . HETEMREE 1 S EHEIILRALMNEH AR THREF R, FELRFSMR

BILE B EHMIT R T IR Pk, D9 A3 9 ik 1) R R AT T &40t .
2 £ X W
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