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Effects of the Nutrient Concentration and the Current Velocity on

the Growth and the Nitrogen Assimilation of Porphyra yezoensis.

Hirofumi BABA and Yukio MIYAZAKIK!

The nutrient concentration of the sea water and the current velocity has been said the most
essential factors on the rate of growth and nitrogen assimilation of the algae. But the
quantitative information on the said effects are insufficient, mainly because, in the field ,of the
difficulties catching numerical indices of these always fluctuating factors and in the laboratory
experiment, of the difficulties maintaining normal growth of the alga and controlling the nutrient
level under algal consumption. ,;

Using large outdoor circulating pool of 20~25nt, the rate of growth and N-assimilation of
Porphyra yezoensis were examined in seven times experiments under controlled current velocity
and nutrient level. Experimental conditions were : water velocity, 6 ~70cm/ sec, total inorganic
nitrogen concentration. 30~500 #g/L, water temperature, 10~15°C and chlorinity, 13 ~16%..

Growth rate per day (9days interval) showed about 15~23% under origotrophic condition, on
the other hand, it was about 19~36% under eutrophic condition. From relation of current.
velocity and growth rate, growth was found to act strongly on the nutrient condition rather than
current velocity conditon. N-assimilated proposition per day revealed high value in eutrophic
condition and low value in origotropilic condition.

The rate of growth and N—assimilation were found to increase with increase of current and

C 0.31 0. 11, where t : time in day, N:

nutrition, which can be summerized as N @ 0.026
nitrogen content of the alga, C : concentration of inorganic nitrogen in water in #g/L, and V :
velocity of water around the alga in cm,“sec. The formula may be more conformity with the field

) . L . dN -
informations when it is modified as, —I%Tw Tl 0.022 C 9.31 A% 0'15.
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ok BBHE Initial 3days - 6 days - 9 days
en/s EE| Wt*'@ [N*@ | Wi@| N&®| Wt@| N@| Wi@| N @
A 9.0 133 7.33 3.02 393 555 3.08 598 3.92
B 178 1.34 733 3.00 377 510 321 586 417
cC 210 2.31 733 | 441 474 622 | 290 8.07 4317
D 330 052% | 1733 1.25 3,713‘; 197 293 | 307 3.84
D 390 | 072%| 733 | 170 | - | 318 - | 440 -
) (LT EERD
x2 | BEREEEX (%)

-2 WEAMBCLO/ ) ORERE (KR2)

g TEEEE@®) initial~9 | 3~ 6% | 6 ~ 9% | Initial ~9*
A 9.0 cen/s 314 225 2.5 182
B 178 308 19.3 4.7 17.8
C 2170 241 121 9.1 149
D 330 34.0 16.4 15.9 2 1.8
D 390 3 3.2 2 3.2 114 22.3
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B gBAY| Initial . ,,,,Bdays o 6 days .. .9 days
mECOE gl N @ W @ N W w @] N e oW e N e
E 1.8 2.6 6 7.1 0 4.2 5 7.8 1 7.78 5471|1315 4.5 17
A 3.9 2.2 3 7.1 0 3.78 7.4 4 7.8 2 5.43 11386 3.717
B 6.3 3.03 7.1 0 490 7.7 0 9.7 4 5.77117.20 ’4.48
C 1 1.1 3.35 7.10 569 7.6 6 [1 241 59142117 4.6 3
D 169 | 279 | 710 498 | 775 1049 | 6211|2145/ 538
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g TEEEED g ~3 | 3~ 6 6 ~ 9 | Initial~9

E  18em/s| 169 223 191 19.4

A 39 192 2174 21.0 2 2.5

B 63 17.4 257 2 0.9 212

c 1.1 19.3 29.7 195 2 2.7

D 169 213 | 282 | 2609 2 5.4
28— 6 LB , | o
MR 197948 2 B10B~2A19R | 3AZLO/VARBHLV
WEERHE D 6.8 ~ 66.7m seC. | BROSREEEOL(AERS
NEIGWEL . Total -NT 7 ~ 84 pg/z . PR L, SHlEREES S0/
KBZA: 12,44 1.6 °C | ) oREEROLEE— 6
BEBEL: 1354 + 0.51 % ' R

IRk E, AMEEM D 10.5 m, 39.8 hr.
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BAK Initial 3 days 6 days -9 days
ik, SEE Wiw | N W | Wi® [ N @ | Wi® | N 6 | wi® | N &
E 68 1.74 748 433 357 | 615 421 855 4.26
A 270 1.73 7.48 4.40 360 6.22 449 8.81 463
B 385 176 748 491 466 752 475 | 1117 ~
D 476 197 748 432 410 594 400 8.99 478
C 667 176 748 4217 441 6.19 453 9.05 470

£—6 WEBMBIEO/ ) OBERE (5B 6)

g @ —EERF®) nitial~3 |8~ 6 | 6~ 9 lnitial~9
E 6.8cm/ s 35.5 124 116 19.4
A 270 36.5 122 123 198
B 385 40.8 153 141 228
D 476 29.9 11.2 148 184
C 66.17 34.4 132 135 20.0
KER—T

3ACLD/ VAEERE LU
KOELEEEROELER—T

e 0 19794 3 8 108 ~ 38 19H E
L ICRL, SNERREBCE D/

VR D 115 ~ 73.0 on/S€C.
SesiEmEL L . Total =N T 233 ~ 478 pg/ /L.
KEZEAL D 11.9 + 1.7 °C
BF B 11328 + 0.38 %
Wtk E, BRI 50. 5 am,
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VR Lo '
40. 6 hr.
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Initial 3 days 6 days 9 days
maem /s Wt® | N @ | Wt@® | N ® |Wt@® | N @& | Wt@ | N @&
E 115 | 147 | 815 342 | 628 | 1043 | 534 | 2139 | 478
A 220 145 | 815 343 | 673 | 757 | 516 | 2377 | 525
B 450 148 | 815 340 | 707 | 725 | 532 2340 527
D 460 153 | 815 549 | 672 | 765 | 560 1962 | 534
C 730 131 | 815 297 | 679 | 650 | 566 | 2066 | 573
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i i HERFE®| Initial~3 | 3 ~ 6| 6 ~ 9 | Initial~9
E 115 cm's 325 45.0 2 1.1 34.7
A 220 33.2 30.2 464 | 364
B 450 31.9 2 8.7 47.8 35.9
D 460 316 29.9 36.9 32.8
C 730 31.4 29.8 47.0 35.9
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< SRR, F qi(day) 0 10 20 30 40 50 60 70
%skobio, CC TN AN ‘ Velocity of current(cm./s)
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Exp.| TERM | C.VEL*| TIN* 1 aN
No. (day) en/s) (ug L) N*dt (day)
2.0 8 0 0.102
17.8 ” 0.107
2 | 0 ~ 9 2 7.0 o 0.085
3380 "o 0134
39.0 " , | -
6.8 45 0.121
210 | 0.136
6 0 ~ 9 385 " -
476 ” 0.126
6 6.7 ” 0.139
1.8 450 0.207
3.9 ” 0211
4 | 0 ~ 3.1 'q3 o - 0.206
' 1£1_ ” - 0.2 24
169 | ” 0.249
115 450 0.215
2 2.0 ” & 0.2 50
7 0 ~ 3 | 450 " 0.258
4 6.0 ” 0.2 34
73.0 ” 0.236
* C‘,V,ELu : Cur‘rent‘ ’V’elocity.j '
TIN “Total inorganic nitrogen.
N . Nitrogen content,
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bf:fﬁﬂf :
. Exp. | TERM|[CVEL¥| TIN*| 1L dN -
log N = (log ktlogf (C)] No. | (day) | (m®&) | (#8/0) | N*dt (day
+blogV¢L—c;w&%aa | 9.0 80 0.102
(k,b: g fc): COBED . 2 0~9f 1T % 0.107
M-9-2b5, P-4 REAT 330 ” 0134
a‘iu%i))l—J%ClOgNglgéilogC ‘ 6.8 45 0121
CHBERTAEBTEOEEL | 6 | 0~o| 20| 7| 01P0
%o lg VOZILICET 5 R E arel 0.128
N i b 6 6.7 0.139
2 5 BB S TS, K- 9 6.3 | 450 0.206
L log C LS B & logV 4 | o~3] 111 ” 0.224
: - 16. ” 24

slog i Nggmprmsns s 2 0219
N dt 115 | 450 0.215

T &po, BREREG log VOR , ’
2 2.0 " 0.250

BT BERELTENERDS 7 0~ 3

4 5.0 ” 0.258

Nz, -7 «
46.0 ” 0.2 34

1 dN :

log N (log k-+Hogf’ (v) ] ;
N : . C.VEL. : Current velocity
+alog CELTLWEELD
(k, a s (V) I VORHD .

Pz #HbeET

TIN : Total inorganiC nitrogen

N : Nitrogen content

log = N gtzlog k+a log C+blog VhZohi,

9207 s AEANT log CH& U log Vic>nToBMREMAERMT 5 £2=0.306,
b =0.109 8L log k=—1590 82 bt /- T

log L 0.0257 + 0.306 log C+ 0. 109 log V

Ndt

Ed e
1 dN 0306, 0109 ey
N It = 0.0257 C bt
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zy /df : h M ‘Y "‘1.90
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DIRETHF 14 o 0 ° °
y2 Iog—gt—(i)@ IREDZD 1.2
o5 > O R ST . feow
i ]' L o . @ N L .
df. : %n%?gfmﬁ %3 10 12 14 16 18
F1bb, logNaOJ%%’J@ Log V
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log C OEVRES F, = 88.60 12}

(a=001 THZ) , o ;

- o 19, 8

log VoOREIBHEE F, = 5.62 6 18 20 22 24 26

(a=005THE) TP RO LOg C.

| o CE-9-2 s, TIN A& NRHGHRED B
@ ERFREHOEERSR : % : C: TIN concentration

log CoEFHE 0306+ 0072
log Vol 010910101

uimé,bgﬁ%@%@@iﬁ@@%ﬁfhg03;wmgVm;@@taam%f%

%o LinL, EVREM, Biclog VOZNEAHROBE - R I ->TEIDEEEDH 560
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® EEBREHE, C:30~500pg £, V.. 6~T0cm/ s€C. Fi, JKiE 10 ~ 15 °C,
EREI3~16% TH b,

NFELEEEIC (@ AT FBOHKMH 0, C, VHASSIAkE B2 LB BICED, |
BHoTIRTNEC ESEZ LN, AEDERD >E NREHLEESET L35 C, V
DEBRZDODP LIV, T, MESNAENIEEENGFROE(LEKES SN, /) OLE
AW, NaG®4En , 1aoELenshdw, dn t95&

dN_
dat

Il

038~ 023 (a=005)
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k%%fi%ﬁ%kﬁwaU@Nﬁkﬁﬁ&%®ﬁﬁm¥ﬁm@&ﬁbﬁ5&%&Bﬂéﬁ
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ﬁﬁki@%%%ﬁﬁ@/U@E%%%wuNﬂ%ﬁ§N®y§Cwa *im’%;v
A W END B,

@ =msYr, NaNOg oosg/ﬁa’%mmﬁﬁo~67m/sec@iﬂﬁ 3 7o A I IK
f0~42m/wc@ﬁfﬁﬁ@ﬁmm&ofﬁﬁ NREALEEAHERT 5 L U RIEI14
E@éwmaa@%ﬁﬁ%% LTOAEER, 8FNENERE L TRINTED, Thrb,
“%%ﬁ%2~®*@”@EfﬁﬁbtﬁﬁﬁC;DBEE%&tiEﬁﬁN%Wi&%&b
720 - T,

L AN = (paEgE @ EaENEIE)

T —kcayd, CO-—gE LTh OEAMHAT L, b =0.21 5 XTb = 0.24 185
éﬂéottbﬁﬁ0m/%&%£6ﬁ%<ﬂ7OWKT—5i%wkoit,cw?wﬁ#
5 CONEIEaIRD BN, P EDEL)SDREEE 67 om//sec. T TOFEDIAIC
o CNAEESAE 0, & = 0026 CONMVONE LA EH L ORREKRS LFIE R
BHHNIT O,

@ WmAD 3, BAERKTHERL, GETHESRAG U TEXEEK] , NaNO 3 001%
sh g L7 [EXEEK] AR, HEO~ 80 /sec. DB THELERSLIUNGHHE
MBEAL KD, ZOREBE [KEOBER 15 ~ 30 em,/seC. DEHMNICH - T, BKFODEK
BADFEDTHIUT 20 em,/sec. Bk, BRBEMKTRRESHHB L, LOLLOFREEZE L0
em/sec. B CBMEREL L VAL, bbAA, XBEAWRO LD DEATHEIRT N
FROEEFBORTTHEY, BB LEHNBEELEL, BOT L oRBEORENSS
BLDEEPNE] &Lt BADF—2D5 5, N7 7 +HSHEIAS O %21, 22 "0
—ﬁ@%é%%KOwTMS~2Mm@%,§%§K7w1@5~%m/%C&ﬁﬁﬁ§E
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