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BXRET 4-BEHZE (4-TPOAA) ARHEEHR NI ANRRE R, -TPOAA
MENETENGRTEOEREEEEHTNER, BHEK 1-TPOAA (500mg/L)*fER
THEEVEBH ARSI MR M5 - TPOAA HEIT Rebinhl, BT AT ER NI E R
U HERE SRR A T8 RIKIERY 4 TPOAA(2Bme/L DI TR HMRT k. X
WA RAE N, H TR 4-1POAA MEFHOMEIEME . Rk B RAKKE.E
RAFHTHRERTEANLE. FERIUERHENBEI 20T HE: (DEBR
TRE (D IS CRITTRBRAF TR TR GOERTFHRAMA +-TPOAA 41 fF3
FEEE, ZEERKR (Q0°0ER) FHTHAEFRMHNR T (OB ITNEEHEN
40—50 R, bk -1POAA MNEFHRIMH, RERBRETRABE: )R ERRN
THEER,

A-HRE ZBU-TPOAL M H R F AN T AL R R T AR BNER. (1)
wF R 4-IPOAA (500mg/L) I ECF AR AT RINBIMER, @R TRRESERT,
ABERENT BB s ()L MER 4-1POAA X BT G 30 i, SEREF IR E R E R %K
FFFD IR B TR A R AR AT IE R A HE Y R R R R R T GO
W 4-TPOAA (25mg/L T fERBEL AT ARy K™,

FXF AW X AL, BAH 4-TPOAA Bl 5 M0 iG o SR O 2% W 3 B 2 7 p
TE, R AMMER B RRR B M. IR B RREH TR E R, 21958
EFBERTERN, ZEE_TE2FHXR.CEBRT ~BHRRARMEF T, HX
HENEFTY, FEBHEKR W EIREMRETEKEE K 28°0LH MEE) 10001
T RAFBE, B, MEmEEE N RRE TN, RELERIEET KR, — R
B EHES L2 —AEERE,

+ CRXERURERFRTFREER, RERENE, FEA SR IR EaIRE T DRI T M
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1979 4E70 1980 4F, EH BT T ZWARER, BTN HEFREREA/MURE
WEE TR, 198l EXANARE RN EEBRFFTUHHRIT T E7EIRR.

1979 4F 6 A%, WAVEIRERZEHKFRRE, ARKEHIEHE KB h %
T oo, i, WA LEAERE RN T EEN AR, REEEEARER
WHARRMEREERRRELER, FeH 26 H, MAETBABEE, HTHED
KRB, LRI HTHTRECRY. MERZRESHEBLBENIR . HEBELN 300
MR IDPHHERT, REHHERTHBEA B EREHES S KIEFE 52,
B imA 4 ppm ) NO;—N # 0.4 ppm 1y PO;—P, 3 50BIR BF £ 1500+
200Lux, KRR 16 +2°C, 10 Kjg, T HEKFIMEH B R4 M, B3 TN, Hem
Bo B, WHARTHREIER AL, —dENERE, NRERERAS TR
It — A RRB A, BN &H 500 mg/L iy 4-TPOAA g g B, —dmy
RFEFGOCRBE., RBER., KR%WHEE, 8710 X —KEHR. HBUHE
B, B ENMA R —E R 4-IPOAA 60 Xj5, MBHABKH 0.5cm EHFKEFEML
L TRARARSBER TR B, W, AR TN 1B T, 5w, &
HENMEA 20 x30cm KIFME YR L, HHEFED s—1040/@x15)WH. WEW
REHEHBBANEFEIORER, BRAGAN. £ERETFIRNE BB LY
F. 1980 FEREMNA R TEERE,

1981 ERHFTT A3 iR, F 7 7 24 ARY, BBERHES R RHET
WE. ARWNESE, -FERER. J—-HERETES. REE, SHNETKESN
kIS, KEMBIEF RO TR, DRFEKEO—10°0)., BHR10KE, 4308
500mg/L g 4-IPOAA b8, BT A ZIEABMERESEILERREET. WHETHER
LR T R, SERE 0-10°CRKIBRIKER DT, MEECEFTHSE LNETES B
Z4.BH-1MEWE, —HETERQ0—26°Q) THR, ~HEBFHYRNEZRTES
(14—17°0), H—HB T HFH AT AKRO—I0°O FGH TR, 29 A 2 HERNBE
4-IPOAA S EC-T i 3, K R B B IR R SR 33k, WH AT LR TR, M
MAEREEEAT, FREFNEEFAT R, HCeHEEASS KR, I
KA FEIRH O TR IGRY B3R KB 10k 5—T7°C,
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1979—1981 S [ Z4F AR, MNMABT THER.:

1. PR 4-IPOAA B 4, B—HEERS KPERMEES K. RERE
HEHRERRERET . BRAERRTHRNLEFRET, EFEaOERETHHER, R
R A A R HRER  HERE RS2 ,30—45 RIGRIAT PR LW

2. 1 500mg/L iy 4-TPOAA LM T, SRR ER, RPLTRINHRE,
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TREFE R T - EFHFHIA,, RITER 10 RFT--KERFEH - IPOAA MBPLRET,
BH RN AT i, ORERENH T4, X 500mg/L g 4-TPOAA 3¢
BWETARNWHRZEERN, EXHMHNRE T, BRFEBRARERET,AHES
MEFEYIER, KHMFET-HEL,

3. YERRER 4-IPOAA IR FHBINH, ¥AL T A BN EX BT, 20KHI 100CRLF
FUFTHRE - BTAEREAE,mEREF IFEERHN. 2, BERkbisnr
e 1R ITIFNERER, BRE10A 5 HREIEEBAEFTFZ/ENE 7.10, 15
30 R TF R RE (FEHHE 200 S~ ERPHRTFEMEFR), KE 1AL
B REIERS KPR 10 RE, RG 2200 T EHBL V0T 5 30 X, 1
T REXDT 96%, £ 1981 FFHZB P, BTFHREL 4-IPOAA 4 40 R, FiK
HEVER FTHEFE, T E BRI AR M2 SIS LRER, RITAN, 4
500mg/T. ) 4-1POAA 3l HE T, 2 40—60 KAAAE, ALxt ARl fir= a4
AR,

F1 KEEXEFE0CER VDR TENBRE )

WEEEEBRERBHORE 7 i0 15 30

T TFHERAITEERR(%) 12(3.0) 42(5.8) 76,1} 950 3.4)
o ROMEH—ANTHE, SEANEN =200, %S A e

4, 1979 1 1980 4E35 I LMo RO B JS HE B SRR R B T H i AR e dmit CR B R R
ER8BED, BFHEFEGABTHRELANEKTH, N9 2HB10H 158, £dERN
45 REGHAIEE, WHREEIR . B 10 H 25 4 ARKEB THED 20°CL i, #iRE
W BIE L. HEEPR LR, R 15X 5 HRAWKERED T LEX 2R
ZHELBNEERER, AR 2TREN, 1979 FMHERNTISER $Z 8 4 &
158 R, Hob e 1KLL iy 17 #1980 LR 4R B R 1979 £y 2,8 BURES
ZIUMTT 133 B (AR T EDR U B R B R R B SE M R R B T A
B BEARHE . BLOUAR M iR AR i N, e 4 W e B R B R e 7 8 BN D — 8P, RN
LR HHRE2EERDIX IR,
*2 PHEEXREENHERER

E 1.5cmpl 1.0—1.5em 0.8—1.0cm 0.6 TEHTSR] & T

1979 3 14 37 in4 158
1880 4 i1 25 93 188

EHIT IR RE TR, RO EHESEGTER, AATHTEREERSIN
RELERAELEFRAZR, A HERHAN KB TAREREAFGEMER. XULHE, B
500mg/L & 4-TPOAA K min b E P&, REPEERREWE,. M AEE2M.

5. 1981 44 TRBNERENLES, HPHLWER 10 5HEHHE
RTGEH A4 5. M3 3 AT LUE Hi, 1981 ERIRIR SR, b 1979 70 1980 SEMFE, HM4FK
SHRAEE, HRITAN 1981 ERERGRZAMEN, DL HREKNZRL20—
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26°C) R, WER WA REHERRAE 5 /K, BEEH, H 4-IPOAA SHRT
B 26CU TRIZEREZHTRE~MHE, Bk -IPOAA HMHKEHIE ¥ &#&T
(L0°C) 3R, B F IR D3 AEAR AR M 3\ R W B » BR IE Ml B HENERI B2 , 360 EH 1
YT,
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g W BB 4-TPOAA | WRHIEREROM | WRTY | SEXTA
I S HFEHME | REEEFAR | H OB | HERL
5| =maco—st) TR24R | sABE | 982H.9—0% | 104 1B 5
B NTHEAZRMA(147T) 7B24H | 8HSH 8A2H.9—10C 9A22H 23
_fg [Rig4A(9—100) 7 H24H IEETE] 9H2ZU.9—10T 9H20H 37
RURTHR L FEVHEL | raep | smaE | 9H2Ae—10T | eFae 16
WHE(5—7C) TH24H 8H2211 127
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1. ZEZBPYERRY, 4-IPOAA FERWE T (500mg/L), REHEHM MG EHER
THEERER, BTEEAELER, BAMETSERT. MERE 4-1POAA g
F, RTHRERENFERT, HFEEFMEFTRINRTE, +-IPOAA X —1EH,
ARFRET FB, MNRIMNHIRVBWLIE G, T HRERRER 4-IPOAA 43T,
BENARBRARZS , T S8 ) LLC B R A7

2. 1981 SFRIRB LR Z I AENE, RET-EEBRKSEH THEIFNE B
HERTHERTERNER, OHFERRINBADRRRNESE, BREERIS
B LERT —ENE, HRBEAERLBKAGE, BMREHERE,

3. REHWMBFEEREAENEERAE: KRB FREMIKET. WHEFE
REGRER, REDGAEP MBRA - X, —MF& 4 CHRBERNFES, —REERRE
HFTG. MAREH —ERFHHRAKXKE KBEEFE, HEERES, Hik, &%
W5 R B W KRS T R, SRR R S H KR, DR RS . LR IL
AMEEG, WERRBRER . #RR W EHEM, G2 REEENRESE 20 X2
fi. MERABEERMAMEIEZAREBETEEHHNEE, RFRENEETY
{F) et g T R

HHANNENRTRE-HEARWEYRFITR, RMHFRAEEFEN £~ L,
FEREMBFRME KB ERBHIEH, 7T LA R K4, bR smFER R4, 3
BHHBFARRAR, DFERKEN TR, FUEFHERRETHERRBIREFILR
RERZEIHEHRER, ROAREEHAERNER, ZHREPFSTRRE L
GRERETHRENREXRERBL, MREF LR TFTHERBERREH, K4
ARIET B R, RERE 46 REEMF, BURE 7 AP . THRERE, RE5HE
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BBEFEHTER, BLE 8 ARE A, YRR M ERE, {2, XNERA
RAKBMRERYT., BRKEBETRIASEEHENERE 2000 T, ALK& 74
EZH 0P, EHABFHERN 1L ATRE 12 A LA, SHEATEEETEYS,
ENEEREABERTHANERNTE, RWRBAARE, BFLERT W%
B S, R EARREBER SR A RKSRBEEY REER),

4. RNEFHAREZEN, B 4-TPOAA HPT#, SHATHMHRET,
ERRRESETEN BAKERRENY, RB7EEYERE 4-TPOAA XA T K
WL ERTARERETE EREE, O TREST &4, MR b ERE. BT
RITRBAEWS EEEL R, TREHE N RRETHNAE -4+ EE, B8
AARARBEREENNIEY, EFEBENLFERRERFEMB N OE FAHETE
FHERFTH, SHETRREFEHRLEES 65 REHR.

5. W ERIZBRANR, RITTEEHEFTH T2 U TRILE,

(1) ZHERTRE

(2) 7£ 18°CRIT/REB &4 TEER 74,

(3) FERET AR, ] 4-TPOAA 4b3, fHE IHER LT, AR RB(Q20°CE
) FAF T oK R B T4 5

(4) e R R 40—50 K, BBk 4-TPOAA XM TEMINH, IRERIRES
T FARET

(5) PO IR 5 B TR 3%,

6., WATHERFTAR 4-IPOAA R AT EB—FEEENHMERE &, 78
MBS RERREEHEYEE, EBNS B SHEY -, ERRKETRIHIE
ARREEREE TS REEREFNER. B, BREERLEHEDBEREN
4-TPOAA SRS HELF RS RUSHA MBS R, 55 R LB R F g A
CuSO, EE AR KBRS, BREMBEHFRFEERETMEM, B0 M EHE
MR E ALY, ERNZRHERN 4-1POAA F-MREELEHERELR
FRERRAN, X 4-IPOAA AR MHERENER, MARERTEEFEPH—
ABE, JEERFIEH 4-IPOAA Ry —1EE.
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A STUDY ON THE APPLICATION OF 4-IPOAA TO CULTURE
THE SUMMER SEEDLINGS OF LAMINARIA

Miao Guorong Chen Jiaxing
{Shandeng College of Oceanology)
T.in Qishun
(Rongcheng Sea—weed Rearing Station of Shandong Province)

Abstract

This paper is based on the result of preliminary study on the application of 4-
IPOAA to culture summer seedlings of Laminariz, for the purpose of improving the
technique of summer seedlings. The experiments were carried out three times in
1979—1981.

The common method, in rearing the summer seedlings iz usually by lowering
temperatures, natural sunlight exposure and running seawater in a green house, from
June to Ociober the natural temperature of the seawater are not suitable for the growth
of Laminaria, the above mothod would take about 80150 days for the rearing of

summer seedlings in green house. It iz also rather expensive,

This study was made to devise a new method in improving the technigune. The
main problem in the new method was to find a suitable concentration of 4-IPOAA in
order to inhibit the development of the gametophytes for a certain period. The result
of the experiment are suminarized in following steps:

1. to collet zoospores under ordinary temperature;

2. 1o rear gametophytes under lower {emperature for several days;

3. to treat gametophytes with 4—IPOAA before the formation of gametes;

4. to stop the treatment with 4-IPOAA and culture gamsetophytes under optimal
conditions;

5. to culture seedlings about 5¢ day=.

The seedlings thus reared was found to be very healthy and grow normally. A large
scale experiment will be carried out to find the posibility of using this method for

cultivation industry.



