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i’ B SEECIFEESENTIEARUEND ENFRERBEREMEE. R
EHFHRUGLRIEE Licmophora abbreviata I RHF . I FREN M ESHEERHM R
BERFEMEWERNERMN THRE, BMEVEEMEENB AN ETERRIUE N
AbE2 . pH 252. 00— 2. SO R, #b BB 10— 15434, B, & pH 2510. 00— 10. 408 B BR4H - b B 10—
15060 U REZER FHR4/MT, HE—20CHERGE TRECKU LHFk, MEEAR LEH
BREHENEM, MYERERNERAREERREN HREREFRERRZESMTE® L
AN HEHRTHE.

XA KPR HEMEE,REER, GYREX

IR, RBEEERIFVERE CEHELYMAESRAR, MUEE TEATSHH MK
TR, MEAKKFETERRTHHE 2R B RITANE BXFHEEEN MK, 88
HEEFLME, P SRBIERIRIE LR B AERE, XS REEEFRAAREYN
RERMEE LIRS RMEXYAEEX LERNE R, BE 12 A UEHEERE
KZHE, I THEHAAUEE . EFRE, AR EHAXUSESEMNRES, BHIEK, W&
MERT BT ARYEN, ~RELLEFME, ERBRKORE, AEREMEELCEEHFK
HAREF AR KR B X E0f X A R RBRIT A= 7 B Ath R RE BB B RE 7 0 3R B
AEZ—[AFHK,1971; HAKF=¥ 22,1978 EMIEM KEFE[1979]. 2 HR. . ZHHEH
(1982 It — A IEMEHREFFERERE HREFAXLHF L BEXRBEFEER
MIAEMNRE, XS RPISFEE . FAET. AEHE[1978 2 B RANMB M TR EHE
FAFI R, EERY A LREERTHE S AR ETREEDZEAMERFER
ERAL1977 Y XM ER A I R RN EFRHT T AL FARE THEEESFEN X
FoNB AR AR AL EAM YR A CE BRI ERRIES T, w5 M & i A3t
T THRT, UKRERE —BITZ AR T, B R M A S ERRITWRMRAEK, B
RERRFE—EHMTRAMEMET B X,

1 ARSIk

BB T12 A TAZERFIATALFRELFEEZBMHTLER LB 2TFHE
ARBFRHEAX, AR T . RERFHEHEAZER N TETERINE, HELH0.8 cm #Y
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HASBEEXEERITRRA R, 8—4BEHAI0R . LEMEEKFKRICEXE R BARF pH
MR BAERP, B — A ERYE, BRERETEKP . ELENERESER T, KT
HEGEEMERELBEEORER. TR EORABLUNERTLEMTH.

AIREHEFRREE T ARFNBER TR, KR E LB KL
%, AR EEREL 025, /110ppm NO; —N, 1ppm PO, —P, & 5f & 4 Y 38 3000Lux, H Y6
BHE 1488, KIB9—15C 858 KRG  MERM A FE A RIE L HINT R LB, LI B T 5% 3K
:5p- AR

2 #R5ie

2.1 BXAERERHESHEHXER

BXEER, AXENAMBENREREZA I —HFRAREX LM EEEN R TR
2 BRI Licmophora abbreviata .V 1y §t ¥F B /NEASFh Synedra tabulata var. parva.f&
FE ORFE BE Cocconeis scutellum .3 i ELEE B Melosira nummuloides .S -3 Achnanthes sp. [4&
&4, 1982, R SURIE BN EXM R EF (R — A).

B MK Plant
A. STERIE XK Licmophora abbreviata I MM )y B WA FRBERFH-REZ TR 55 0N RBEH
C. 5ot PN A L.

TEXREE , Bk 3 — TF 46 KA 2 5 N R SR R B i 4%, T B — SRR ORAR €5, B9 BRE A, AT
B SRS REL WK K B T R R, 55 SUBR T 3 U B 72 T8 2 AT 20 0 o SR BRI
KBRS B o RNEEE RSB IR B RN ERE RS MR R ERT —
PR (ERR—B) R KRB AR RE L ERRERSE AR KB EH, B
HAMERNE EEFATHE, ERWAEB TSR, EFH 1L, KRR FE 2 KIEE
.

EITRFEEMGIALI977 160, MEFEREA M E T ENREREN KT, K
KRELEERZH EHEE EERNEREINERKT B, ERNERRTRE ERHR
EYERIE R RER B AR B T IR B M AL A KB A AR A iR 3, R, LR AR B 7E
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Rk LXK BAETIMEERYEL, MBEEEEHERY BT EFEREEZREXFERT
UEE  FEEGENBESEENEENRESABOLREE T HEEMERAN  ERR/DN. 8
WG RIEEFE T KX, RBEAE/M KRB NE, UR ST HERARIZHEF
PR R WAL RMEA I, B R 2RERE R B4, BIT12AT
ARBEIABUBKREMEUZER T EENTHBRE AR, E—ERR K KRGS R
FEARX BN IR, R B E R KR TS I0E, AR BRI 22 B ARIFN LR
B RE S AERREE, EZR T4 5 AMRKA R EROEE LD RO A R—EER
5,
2.2 EERNMEDH

Luttenton 1 Rada[1986]F 7~ F &4 %t % F4R 3h & BUAE R R LI A &Y i A R SR BE % R RP 28
MARBRARY, XBRERNFANER, L E R ARFM . Tanaka[ 1986 F#ik 3h 151 i i
HESEMRE FEREHNE T ROTE KR TI0ZEHERENME S EREVEHEREY
fiE DR, RENBRZ ZHENRERSHE HRR, P OHER BT 1984FE KN
BURSIE 4 , B 3 A B 5 0 R & et (8] A4 HE R T 38 3R A9 AR R, 1990 0.

ERRERURIET LRSS, R RARER LA ESRE R E S Lt
HXER MARRREE, AU AMNSABRERABE (ER—C,B THESGHRESR
RAETEBR, B EE BEBR , R A K B RN, PR R T SE R, M TEREHWRSE, &
BRI, 15 S 5 SR B AE RO B A, N RS ERIFR R I LA, AR IR R B BB,
2.3 R MEEMBYIE
2.3.1 Bk

FREAFNRTERR . BB RETHR BRIV ERMEENBERA,EE
RRBENERET MM N T X ERARERIK, pH HEP2. 00, 45— 105, 3
# pH 2. 50, b BB EEE10— 15080, R R EHK K ERMARRFFTEI0Y —100%, X Lt
REZISRERE  NMEFRIER EERF, ANERRABEMEK . AFTAM, XXM
BHUEEE, B ERE,NERARMAER  ARATERE BENT B EXENAR
EESHRE, BEELAE, EMEEMBRMZR I RERERXEFBE.

HERITH, TRERITERIZMM . pH — 0t M H GIBRRIAMM, ERFEEEEN
IR, 48 R, kb FR AT R —E B, pH BK, E R R, KPR EE A pH 2505
2. 008X 2. 50, &b 32 B} [8] 104> b » 7 3 A 7% ik 90. 04 % — 87. 18%F190. 40% — 89. 06 % ; pH
4.00, 2b 72 B (8] 246 70 €K B 20 — 255, B 7% F A BB X 80. 21% — 81. 16 % 1 70. 04% —
80.52% JEBE R R pH 2. 50, /b FEFRIZE 105060 A £, BARBE K R AE80— 90 %, (H B K 7T
RMREENREEARE =& RE, ENEHSRIESFFILFB%ER R .pH X F3. 00, s EAT
(8] 254> 5 , TERSRIEFR I , B KT RBE A RERIKRIEXR , B, FTLLANRA pH 2. 00—
2.50, R FRRTE] 10— 154> 6h RS Y

B, ARRAERES LN REN LR, ERERIKBAM. B2, REXK2RE
BR ATHBRLERBEMERTIE, HEREBX SR, AEFTREANT MR, AR
RERBRBPEHEN,EHAGELSKPHMENBRSS B I ZEARMK, FEKHARE,
LARMIEERAE.
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R1 FMEBRFORERMERH WERPI MR
Tab. 1 Effect of citric acid and acetic acid on the clering of epiphytic diatom
10 25
BR iR BR R BR TR MR R BR
1. 90 78.91 71.74 90. 81 90. 51 91.02  90.84 91.24 91.13 91.47 91.96
2.00 76.12  71.42 90.04  90. 40 90.11  90. 62 90.18 91.01 90.42 91.62
2.10 75.27 71.06 89.91 90.11 90.02  90.43 90.15  90. 84 90.40 91.26
2.20 75.11 68.91 89.57 89.75 89.68 90.11 90.04  90.27 90.35 91.14
2. 30 75.05  59.98 89.12  89.40 89.42  90.08 89.76  90.18 90.13 91.01
2.40 61.40  59.45 89.03  89.25 89.22  89.96 89.55 90.16 89.82  90.87
2.50 54.18 59.27 87.18 89.06 88.31 89.19 89.03 89.58 89.52  90. 64
3.00 48.37 44.51 76.28 74.17 79.38 77.01 84.32  80.51 86.17  86.17
3.50 42.54 41.18 71.16  73.20 77.21  76.05 82.17 79.92 84.62  84.26
4.00 41.31 41.02 60.02  61.83 60.81  62.55 80.21 70.04 81.16  80.52
pog:i| 7.93 7.94 8.06 8.01 8. 10 8.12 8.13 8.13 8.21 8.20
®2  WEAMRH AR RN
Tab.2 Effect of sodium carbonate on the clearing of epiphytic diatom
L L TN Gré 5 10 15 20 25
T T

9. 00 70. 21 78.75 82. 26 85.76 86. 27

9. 80 74.17 81. 43 86. 35 87.97 89.76

10. 00 86. 03 89. 61 90. 98 91. 02 94. 42

10. 20 86. 72 89. 63 91. 08 92.01 94. 45

10. 40 89.17 90. 28 92. 77 94. 81 94. 97

10. 60 91. 06 94.12 95. 81 96. 18 97. 88

10. 80 91. 24 94. 31 96. 03 98. 47 99. 04

11. 00 92.15 96. 47 97.12 99. 28 99. 09

11. 20 92. 81 97.22 97. 85 98. 91 99. 04

12. 00 93.12 96. 85 97.71 99. 40 99. 57

Xt B 7.86 7.86 7.89 7.93 7.96

2B, RN pH 10. 00, 2L TR AT [E] 15404, LA & pH 10. 40,403 B [E] 10530, REMBETE
IRPI0Y% LA b, 3T RREH B YW, EH2,pH L 10. 60, LT RS H-8h, BIREEXK
MRk BBWBE, EEREEEFRSREHTER20%ER BAERM, AMATLIAN pH
10. 00—10. 40, ZbFB10— 155 &b, WX MEBIEHFFFAE K, AT T IWREEXRAN HEY Mo, R
BRI EKE B HAERTE, BRESMRE=A L MATR Y, YA BT .
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2.3.2 T¥

XT3 A ST R B, TR I B AR K. RR TR 1006, RFERIEFF255)
Bh, EEBE G RAL67. 13% L THR6K, BRTHR4/NN, BFEIEF2005, ERERE R
1£99.58% . EH AR AR R —FAEREMEHHEE, RARSROT T 4,38 E i THRx%
RABEAERAREM, RT{EAENBLARSRT YEIFANLPZHIRARETHEEL
FREARANRZ A EUBRAMZHBREZDTROEHN, SENTHRES H LI,

%3 TR EERNEE
Tab.3 Effect of drying on the epiphytic diatom

E %
® x (%)W'E](/Jxﬂq‘) b 2 4 6 8 10
FEEFE A (e

5 7.51 10. 30 23.17 37.24 56. 71 60. 05
10 7.63 10.71 24.28 42.11 60. 03 62.10
15 7. 69 11. 04 24.80 45. 38 61.26 62.78
20 7.74 11. 84 26.13 47.25 62.10 64. 25
25 7.83 12.77 31. 34 52.01 62.76 67.13

x4 ESEFXTRHMEERNEE
Tab. 4 Effect of continuous drying for 4 hours per day on the epiphytic diatom

ESETFREH hog:i] 1 2 3 4 5 6
HERREINK 240 178 123 73 35 9 1
EERBEEY) 26.13 48.75 69. 58 85.42 96. 25 99. 58

- HERREAN YL EREE 2058 E T HTE.

2.3.3 A&
EATEMERET-20CHSETLRK, L ERRRER— 25048, ABRERI TR
5.
®s ARMHEERNEM
Tab. 5 Effect of cold storage on the epiphytic diatom
L3
ﬁm%$(%)i§z pot:cl 2 4 6 8 10
R IR At E] (Sra)
5 36. 11 77. 21 92.18 99. 92 99. 98 99. 98
10 39. 04 78. 05 92. 97 99. 90 99. 98 100. 00
15 41. 23 79. 04 93.74 99. 93 99. 95 100. 00
20 42.76 80.13 93.91 99. 98 99. 97 99. 98

25 45.48 80. 14 94. 02 99.98 99. 94 99.99
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MRS B, BRI REEBERAX9X MU L. g (19701 HE R A F
TR BRI 0, B 50 B R S 97 AN (0% 18 o ik 3 PR 3 A A P » [ e T 4R 3 S 3
B EF - EFHHMR RMERK LR, ST KR TS KE H20—40%, F REEA
RERBEBERKEIER , IRFEAR—EF N . THEH LEHOH R RME.

3 NG

(DZEE, IAEEZEMIITERLUERE ZHE R X EMEMERAEN R EFEE
SUIE# Licmophora abbreviatas BT BHIGREBE B B I, . TE R A E b B A &,

(2)BFFT R, KBS AT BR 770 T B 7 L RE 3R 0R , B HLER O BRBR . BE AR A EHL AR (B%
B h B8 pH2. 00— 2. 50, kb FRAT 8] 10 — 154 b , iE 3 B3 7% 31580 — 90 %6 ; B BR 44 pH10. 00—
10. 40, kb ¥R 10— 1553 8h, REBE IR & B W TR0 K A f s MR . BERMAERER MR,
SATH k.

GORRERAERY, ELEBRTHRUITREBERL B —6RU EXERERBET S
BHH.

DAXERFREEXEEREEN AR RER, ERESNT LA —EHW L HAM
A

ARBRAG LT LSIAFARMBLA W) T, 5K 8 F-F AR TR M Bl

2 ¥ x &
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STUDIES ON THE PREVENTION AND CURE FOR DIATOM
FELT DISEASE OF PORPHYRA YEZOENSIS

Ma Jia-hai
(Shanghai Fisheries University, 200090)

ABSTRACT The Porphyra yezoensis Ueda in coastal waters of Lianyungang and
Xiangshangang suffered from diatom felt disease during middle and last stage of growth
period was investigated. The dominate epiphytic diatom is Licmophora abbreviata. As diatom
felt disease can seriously affect the growth and processing quality of laver, certain treatment
in early period is extremely important. Treatment with acid or alkaline at differaent pH value
and for different time duration shows that laver has better durability against acid and alkaline
than epiphytic diatom. Organic acid (citric acid,acetic acid) or inorgannic acid (phosphoric
acid, hydrochloric acid) with same pH value have similar dropping rate notwithstanding
different treating time. For pH value 2. 00 — 2. 50 with treating time 10 — 15 minutes,
dropping rate of epiphytic diatom is about 80 —90%. Sodium carbonate with pH value 10. 00
—10. 40 and treating. time for 10— 15 minutes, the dropping rate is more than 90%. After
continuous drying for 4 hours per day, dropping rate can be more than 96. 25% after 5 days.
Under low temperature condition as — 20°C and preserving for more than 6 days, the
dropping rate of epiphytic diatom is more than 99%. The above test is no harm to
P. yezoensis and the result obtained is valuable to be-applied and recommended in laver
production.

KEYWORDS Porphyra yezoensis, diatom felt disease, dropping rate, Licmophora

abbreviata



