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Studies on the Fertilization of Cultured Lavers—I.

Particularly on Their Inorganic Nitrogen Absorption.
By

Kaoru TAKESUE and Akira Mivazawa

In our previous report we demonstrated the relationship between the quality of
lavers and their nutrients which are dissolved in the sea. We have lately found out
that the ratio of nitrogen to phosphor which lavers contain, or N/P has much to do
with their quality. In our recent field survey the optimum N/P has been found to be
about 7 : 1. Previous to the field survey, we made in the laboratory an experiment
on the optimum N/P of lavers centering around the amount of nitrogen to be absorbed,
using various types of nitrogen source, various conditions including water temperature,
light intensity and salinity having been taken into consideration.

The results obtained may be summarized as follows:

1) When ammonium-N, nitrate-N and nitrous-N are added separately to lavers,
there is little or no difference in the amount of nitrogen absorbed.  The higher
the concentration of nitrogen is or the longer the drying time of lavers is, the
larger is the amount of nitrogen absorbed,

2) When the mixture of nitrate-N and ammonium-N is added to lavers, the latter is
better absorbed in the culture at first but then the former comes to be absorbed as
well till the two become equal in the amount of being absorbed by lavers. The
mixture of the two of nitrogen sources absorbed by lavers is nearly the same in
amount per hour as the two different nitrogen sources when (they are) separately
added to lavers.

3) As to the effect of light intensity on the amount of nitrogen absorbed, the higher
the intensity is, the larger is the amount. But when we are reminded of the fact
that lavers can absorb nitrogen even under the intensity of 0 Lux, there seems
to be no relation whatever between their absorption and light intensity.

4) How about the effect of culture temperature on the amount of nitrogen to be
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absorbed ? Well, lavers can absorb nitrogen at a temperature either higher or
lower (25°C— 5°C) than their growth-limit one, and we can safely say that
temperature has little or nothing to do with lavers absorbing nitrogen.

5) Lavers absorb no phosphor till they have decreased their absorption of nitrogen.
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Table 1. The chemical composition of the standard medium for cultured lavers.

Element ppm Substance

Ca 3.0 Ca Ca 6H20

Mn 0.01 MnCla 4HsO

Fe 0.5 FeClg ¢HO
HCO 100 Na HCOg

Reserved sea water 1000cc Reserved for a year

NH4—N 2.0, 5.0, 10.0 NH,ClI
NO3z-N 2.0, 5.0, 10.0 KNO3
NOg-N ' 2.0, 5.0, 10.0 NaNOy
PO,-P ‘ 0.5 KH2PO,

AU T R THMCTE 5 10 20cm 758 3 0 O s v b 2V, TEIE 2 £ & U,

e LR o8 v R OZKEICRS SN AREE 3,000 Lux & L, W, &b RIJEICIUVE
BB olms sl Em KREE 40 W B%5 > 72 EY, /v v b OFRIDLDSEED 5 20 cm DFEEEIC
QB EHBEE LI, /Y OEERIZI5°C LY ZREET A, BHET v Aick - TERPH
SY7KIEDS BE T A O TEERBIBEFO KR 8 °C & LI5°C HICE Iz,
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Table 2. The amount of nitrogen absorbed  in the case of adding ammonium-N as nitrogen source for

the lavers which various drying time give.

Drying-time (hrs.) Immediately 2 4
\\Add“’ concentration (ppm) 2.0 5.0 10.0 2.0 5.0 10.0 2.0 5.0 10.0
Cultured time (hrs.) x\xx“\"""“'—\\, Dry matter weight (mg)
1 970 2180 3410 1220 2900 4130 1560 3200 4500
2 1540 3100 4620 2050 3600 5390 2400 4400 5800
3 2070 3500 5280 2660 3980 5940 3200 5040 6680
4 2350 3820 5600 3050 4240 6320 3600 5520 7210
Table 3. The amount of nitrogen absorbed in the case of adding nitrate-N as nitrogen source for
the lavers which various drying time give.
Drying-time (hrs.) Immediataly 2 4
. Added concentration (ppm) 2.0 5.0 10.0 2.0 5.0 10.0 2.0 5.0 10.0
\\ﬁ\ >
Cultured time (hrs.) T Dry matter weight (mg)
1 950 2100 3370 1200 2950 4200 1620 3000 4600
2 1480 3150 4590 2000 3530 5420 2500 4100 6000
3 2000 3440 5200 2500 3880 6000 3000 4980 6000
4 2280 3800 5560 3100 4200 6400 3500 5600 7140

RERER B N2dd, MEOTHEE OB S X O RINER O A/ N BT R b B84 4
L Ths. BIL2.0ppm MK Z2HNC E A &, FHOEMOME T2, 81 EET1.0 g,
2T 1.5~2.0mg, 4 BT 2.0—2.5mg FEOWINE %2 RT b ONTH 2 B OME T
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Table 4. The amount of nitrogen absorbed in the case of adding Nitrous-N as nitrogen source for

the lavers which various drying time give.

Drying-time (hrs. ) Immediately 2 4

T Added concentration (ppm) 2.0 5.0 10.0 | 22.0 5.0 10.0 2.0 5.0 10.0

Cultured time (hrs.) T Dry matter weight (mg)

900 2010 3300 1080 2800 39C0 1400 3010 4200
1300 2800 4400 1820 3300 5110 2310 4150 5500
1820 3200 5000 2460 3810 5670 3000 4800 6430
2100 3520 5380 2840 4100 6020 3400 5290 6990
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i, #hEFEN 1.0—1.5mg, 1.5—2.0mg, 2.5—3.0mg/sb, FHA4REMOMEIZL, 20
Fh 1.5mg, 2.0—2.5mg,3.0—3.5mg, FH2EL 54 %3 SWNEREINT 5, RINE
BHEL QN EITHE L, THORKMOMET, 2.0 ppm FIIKT 1 KEIIC 1.0 mg BT 5
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THE AMOUNT OF NITROGEN
ABSORPTION (mg ) /" DRY SAMPLE lg
o -
o o -

0 30 60 90 120 RS IZHTER 5.0 ppmigRe U
CULTURED TIME (min.) THRIAL, BRI IO AR & ol U 1o

Fig. 1. Comparison with the amount of nitrogen absorption s B b A 17 - 3% s
in the case of the addition of NH4;~-N and NOg-N FRAEE T BICRUIZE D TH 2o

independently and in their mixture, for curves A and b Bamint 284, NH—N
B were the amout of NH ;~N and NOg-N akbsorption in DT, BEMRINOE & @R

the case of the addition independently, 'C and D were
each amount of NHy and NQg absorption of the mixture. b % | L D3, NO; -NoFHIit,
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DERRBLTNS, LG, 2NEN /) OEE, BE, @RS SITo0TORMEEBE %
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Table 5. Light source and the experimental light intensity.

Light source % Sun light Artificial light (using TOSHIBA fluorescence lamp) None
F

Light intensity

(Lux) 20,000 3,000 2,000 1,000 0

INTWB L, HEE & ESRNEOBRICD
WTIEHEETH P, FEEHIL, COBKRZA sk
HIZDITE S RITR L IZERKIZOWT,
% DIRBEIC 31T 5 Wl s & Vo> pH
DOEALRBRATIZ, BINL T2 23R 13 NH, —N
EUTS5ppm BERIEE LTz PO, —PE LT
0.5ppm TH3%,

ABSORPTION (mg ) /DRY SAMPLE Ig.

SEELIE D 3 L O 6 FITR LI, @

BB BB ok X O, WE b BT B 2, E

0 LuxC & BTG b WYY & 120,000 Lux T & A1 =

LD 3—3.5ERETH 5, 1,000—3,000 Lux 3

TR BIRIZESS Y 6 NI, G- TR Z

b RHT b BRI AERDH A 18 s 5

AR EBEBEED L 5 ThH B, 1 IEEL B -

Tid, BREAH OO W R 1 B AE D Tk S — .
X, BERELZOMTHS, BEICL S CULTURED TIME (hrs.)

W R DI, TE TR h BT b, Fig. 2. The amount of NH,—N absorption under
B LD BIVE D R M E DB E O 91065 N D L e s, ooh. 2 ton,
Th 12 WGEE S RIEVBRTH 305, & 3,000 and 20,000 lux, respsctively.
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Fig. 3. The amount of PO;—P absorption under the various REREVEEh, IMED B T R 95 01078

light intensity, and for curves A, B, C, D and E were
0, 1,000, 2,000, 3,000 and 2,0000 Lux respectively. AEFD pH OEERMEDS CL 17%, K

o
N
]

ABSORPTION (mg ) ~DRY SAMPLE lg.

THE AMOUNT OF PHOSPHOR

Table 6. The changes of pH (at 20°C) of the medium at various light intensity.

T Light ntensity (Lux)l o4 5 3,000 2,000 1,000 0
Cultured time C;;Ti\\\\ We To | pH W T.| pH [W. T.| pH | W. T. | pH | W. T. | pH
0 8.4 | 820 11.7 |8.20| 11.8 |8.20| 11.6 |8.20| 11.6 |8.20
1 13.0 |8.70| 13.2 |8.49| 12.6 |8.42| 11.8 |8.30 | — |8.20
2 15.2 |8.80 | 14.1 |8.70| 13.4 |8.63| 12.5 |8.38| — |8.15
3 164 |8.90| 150 |8.85| 14.2 |8.82| 12.9 |8.46| — |8.10
4 17.6 |9.00| 157 [9.00| 15.0 |8.90| 13.5 |850 — |8.00
5 18.8 | 9.00| 16.5 [9.00| 15.8 |9.00 | 14.0 (856  — |7.95
6 20.0 |9.00| 17.3 | 9.00| 16.6 |9.00| 14.6 [9.00] 11.8 | 7.90

E15°CT 8.8 TH A C &b b LRI ITHEHRMEICEL {, KREFEE LU TIREE LU TERD
RIEE AT ADBI S NERBIEZIBRN N TEMI DTN EEL LN S,
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W, BEOMBNELNGC EDE, 5—8°C BRERMEE SN TWa, 15°C L Rk ? &
REREE SN, EEEEENSEY ZL 0, 5°CUTTRIRERENAMICELTL 3, /
DRI KR S, EEE - MR EELEEAET S L O Th B, BESR, KEIREEL
[ RIE T M 35 1o EBORASTH 55°C 9 525°C £ TCBIEBKE & b, AT
Jed e FA T, T E DGR B 72 E ARG (800 Lux) O FCHEE Ui, BHEEE L TNH, —N
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THKBHEEZEOE NN X &% CULTURED TIME (hrs.)

g e [ _9E© Fig. 4. The effect of water temperature on the amount of
%Ejtjbfli\éo %:k%ﬁf 620 ZJ ¢ NHy-N absorption, and for curves A, B, C, D and E
DERTHREIZZED 5T, R were 5, 10, 15, 20 and 25°C, respectively.

Table 7. The changes of pH (at 20°C) of the medium at various water temperature,

~___Water temp. (C)
— 5 0 15 20 25
Cultured time (hrs.)\ B
' 0 6.95 6.92 6.92 6.92 6.92
1 7.48 7.62 7.62 7.68 7.68
2 7.60 7.73 7.72 7.73 7.73
3 7.73 7.78 7.73 7.78 7.78

Wb d5%, L EORETIZ, 20°C 084 E25°C T3 A FIRNERZS LN &,
BLEPHOEISEUNC L8RS, REMEEL LN, KRS IR & SR O,
PIBRESECRIINC &S, BAMNEZTRTEEL2L > THMRET AL L, HLAME
WERLEBRBEREREOBRE 2HER & T 5 O0NEM e b AN CDED ST HE, NH, —N
Tid 5—10,C O#EHER & RS h, —RIcEbn T A58E & —5T 355, PO, —P Ol
IR > 597 d0d, 25°C T 4 B BERERERIIN T A O T HERIN OMHE & A EHE &
WEIZ DD E > ThbB,

5. BRNAEBZERINCRIZIHE . o
SV AEBITCERES NP DS, WHTIRT7—10ThH 5 C SIXETEe TR L ichs, EPNChE
ETH5E, Brea{FELE T BROENBA/K Y Tbhs (B2, 3, 4%, L»
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Fig.

THE AMOUNT OF NITROGEN

Fig. 6. The effect of the addition of phosphor on the amount
of nitrogen absorption. Varing concentrations of inorganic
phosphate were added at 1 hr. The curve of nitrogen
absorption, after the addition of phosphate is given in
the graph, and for curves A, B, C, D and E were the
10,
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