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1. Z8-medium 

Modified Z8-medium (100% Z8)

Staub 1961, Modified: Kotai 1972

	Chemicals
	Concentration
	
	Element
	Concentration

	Na2CO3
	21 mg/l
	
	
	

	NaNO3
	467 mg/l
	
	
	

	K2HPO4
	31 mg/l
	
	P
	5.5 mg/l

	
	
	
	K
	14 mg/l

	Ca(NO3)2 . 4H2O
	59 mg/l
	
	Ca
	10 mg/l

	MgSO4 . 7H2O
	25 mg/l
	
	Mg
	2.5 mg/l

	
	
	
	S
	3.25 mg/l

	FeCl3 . 6H2O
	2.8 mg/l
	
	Fe (III)
	580 µg/l

	MnSO4 . 4H2O
	223 µg/l
	
	Mn
	55 µg/l

	H3BO3
	310 µg/l
	
	B
	54 µg/l

	KBr
	12 µg/l
	
	Br
	8 µg/l

	KJ
	8.3 µg/l
	
	J
	6.35 µg/l

	ZnSO4 . 7H2O
	28.7 µg/l
	
	Zn (II)
	6.55 µg/l

	Cd(NO3)2 .. 4H2O
	15.4 µg/l
	
	Cd
	5.6 µg/l

	(NH4)6Mo7O24 .  4H2O
	8.8 µg/l
	
	Mo (VI)
	4.85 µg/l

	CuSO4  . 5H2O
	12.5 µg/l
	
	Cu
	3.2 µg/l

	Co(NO3)2 . 6H2O
	14.6 µg/l
	
	Co
	2.95 µg/l

	NiSO4(NH4)2SO4 . 6H2O
	19.8 µg/l
	
	Ni
	2.95 µg/l

	Al2(SO4)3K2SO4 . 24H2O
	47.4 µg/l
	
	Al
	3.38 µg/l

	Na2WO4 . 2H2O
	3.3 µg/l
	
	W (VI)
	1.85 µg/l

	Cr(NO3)3 . 9H2O
	4.1 µg/l
	
	Cr
	0.53 µg/l

	V2O5
	0.89 µg/l
	
	V
	0.5 µg/l

	EDTA 
	3.7 mg/l
	
	
	


pH after autoclaving: 6.5 - 7.7

Preparation of stock solutions Z8 I, II, og III:

Solution Z8 I:

NaNO3                        46.7 g

Ca(NO3)2 . 4H2O          5.9 g

MgSO4 . 7H2O              2.5 g




Distilled water              1000 ml 



Autoclave. Store in glas flask, Max. 2 years
Solution Z8 II:
K2HPO4                       3.1 g

Na2CO3                        2.1 g


Distilled  water           1000 ml


Autoclave. Store in glas flask, Max. 2 years

Solution Z8 III:


Fe-solution:

FeCl3 . 6H2O                2.8 g

0.1 N HCl                   100 ml  

EDTA-solution:

Na2EDTA·2H2O           3.9 g

0.1 N NaOH                100 ml

Mix 10 ml Fe-solution with ca. 900 ml distilled water water in a 1000 ml volumetric flask, add 9.5 ml EDTA-solution, and fill with distilled water . Autoclave. The solution is stored dark and cool (EDTA is sensitive to light) maximum 3 months. 

Trace metal solution

Prepare separate solutions of:

1.
Na2WO4 . 2H2O



0.330   g/l

2.
(NH4)6Mo7O24 . 4H2O


0.880   g/l

3.
KBr




1.20
g/l

4.
KJ





0.830
g/l

5.
ZnSO4 . 7H2O



2.87
g/l

6.
Cd(NO3)2 . 4H2O



1.54
g/l

7.
Co(NO3)2 . 6H2O



1.46
g/l

8.
CuSO4 . 5H2O



1.25
g/l

9.
NiSO4(NH4)2SO4 . 6H2O


1.98
g/l

10.
Cr(NO3)3 . 9H2O



0.410
g/l

11.
V2O5




0.089
g/l

12.
Al2(SO4)3K2SO4 . 24H2O

            4.74 
g/l

Prepare a solution of:

13.
H3BO3




3.10
g


MnSO4 . 4H2O



2.23
g (= 1.69 g MnSO4 . H2O)

Distilled vann 



1000 
ml

Each of the 13 solutions is autoclaved and stored in glasflasks, dark and cool. Maximum
20 years.












Prepare the trace metal solution by adding 10 ml of the solutions 1-12 and 100 ml of solution 13 to ca. 700 ml distilled water. Adjust to 1000 ml with distilled water. Autoclave. The solution is stored in a dark flask, cool and maximum 2 years.
Preparation of 100% Z8-medium


Aerate ca. 800 ml distilled water with CO2 gas for approx. 10 minutes.*

Add :
10 ml  Z8  I  - solution


10 ml  Z8 II  - solution



10 ml  Z8 III – solution


  1 ml  trace metals solution

Adjust the volume to 1000 ml with distilled water. 

Sterilize at 121 oC, 15 min.


* CO2-aeration is required to avoid precipitations in the medium. If the medium is prepared at a lower strength (e.g. 20%) CO2-aeration is not required. 


Correct preparation will give pH range 6.5 – 7.7 for the 100% Z8-medium.  
References: 

Staub, R. (1961) : Ernährungsphysiologisch - autökologische Untersuchungen an der planktischen Blaualge Oscillatoria rubescens DC. Schweiz.Z.Hydrol. 23(1) : 82-198. 

Kotai, J.: Forskrift til fremstilling av modifisert Z8-næringsløsning for alger. NIVA-report B-11/69, april 1972.

2. ES-medium 

Modified Erd-Schreiber-medium, McLachlan 1973

Stock solution and dosage:

	
	Stock solution
	Dosage

	NaNO3

	50 g/L
	2 ml/L

	Na2 HPO412H2O
	10 g/L
	2 ml/L

	Na2FeEDTA*
	1.5 g/L
	0.5 ml/L

	Vitamin solution
	
	2 ml/L

	Soil extract**
	
	10 ml/L


*
C10H12FeN2NaO8

** 
Mix 500 g garden soil and 500 ml distilled water 

Autoclave

Wait for sedimentation (1-3days), Sentrifuge 8000 rpm, 45 min. (or decant the extract)
Filtrate the extract through glasfibrefilter (GF/C) and thereafter through membranefilter (0.8µm –preferably 0.45µm)
Fill 10 ml in test tubes

Autoclave once more

Store cold.

For the medium seawater, ca 34 o/oo, GF/C-filtered is used. Stock solutions are added and the medium is autoclaved. 

The phosphate component might be autoclaved separately (e.g. 2 ml in ca. 5 ml dest.water) and added to the cooled medium together with the sterile soil extract. 

3. Anabaenopsis-medium

New medium for Anabaenopsis NIVA-CYA 135/2

Used for reactor cultivation

	NaHCO3
	4.5 g

	NaCl
	1.0 g

	Z8
	1000 ml


Corresponding 1/3 of the salts in the Spirulina-medium. To the stock culture of Anabaenopsis a mix of Z8 and Spirulina-medium (2 parts Z8, 1 part Spirulina-medium) is used.

4. B1-medium for Rhodomonas baltica 

Rhodomonas baltica is feedalga for Acartia

	Seawater ca 34 o/oo, GF/C-filtered
	1000 ml

	B1-stock solution *
	1 ml

	Vitamins
	1 ml


4.1 *B1- stock solution

	Na2EDTA
	11.25 g

	NaNO3
	25.00 g

	H3BO3
	8.40 g

	NaH2PO4
	5.00 g

	MnCl24H2O
	0.09 g

	FeCl36H2O
	0.33 g

	Trace element solution**
	0.25 ml

	Dest.water
	250 ml


4.2 ** Trace element solution

	ZnCl2
	1.05 g

	CoC126H2O
	1.00 g

	(NH4)6Mo7O244H2O
	0.45 g

	CuSO45H2O
	1.00 g

	Dest.water
	500 ml


Add HCl until the solution is bright. Autoclave.

5. Chrysochromulina-medium 

Modified IMR-medium after Eppley et al. 1967

	
	
	Stock solutions
	Dosage

	
	
	Per. 500 ml dest.water
	ml/L seawater

	Phosphate
	KH2PO4
	3.4 g
	0.5

	Nitrate
	KNO3
	25.0 g
	0.5

	Selenit
	Na2SeO35H2O
	2.63 mg
	0.5

	Trace element-EDTA*
	
	
	0.5

	Vitamin solution
	
	
	0.5


Use GF/C-filtered seawater diluted to salinity 24 o/oo. The Phosphate component might be autoclaved separately and added to the cooled medium.

5.1 Trace element-EDTA stock solution

(TM ”trace metal chelator”)

	
	Stock solution

	
	Per. 500 ml dest.water

	Na2EDTA
	3.0 g

	NaFeEDTA
	800 mg

	MnSO4.H2O
	410 mg

	ZnSO47H2O
	125 mg

	Na2MoO42H2O
	65 mg

	CuSO45H2O
	2 mg

	CoCl26H2O
	2 mg


* Adjust to pH 7.5 with concentrated NaOH

6. Spirulina-medium 

Modified after Schlösser 1982

Solution I

	
	Per. 500 ml dest.water

	NaHCO3
	13.61 g

	Na2CO3
	4.03 g

	K2HPO4
	0.50 g

	Dest.water
	500 ml


Solution II

	
	Per. 500 ml dest.water

	NaNO3
	2.50 g

	K2SO4
	1.00 g

	NaCl
	1.00 g

	MgSO47H2O
	0.20 g

	CaCl22H2O
	0.04 g

	Dest.water
	500 ml


Solution III

	Z8 III (FeEDTA)
	10 ml

	Z8-trace element solution
	1 ml

	Vitamin solution
	2 ml


Autoclave the solutions separately and mix after cooling.

7. CW 15-medium 

Modified for Chlamydomonas reinhardtii (NIVA-CHL 75)

Stock solution A

	NH4Cl
	5 g/L

	MgSO4. 7H2O
	2 g/L

	CaCl2. 2H2O
	0.147 g/L


Stock solution B

	K2HPO4
	14.4 g/L

	KH2PO4
	7.2 g/L


Stock solution C

Z8-trace element solution

Stock solution D

Z8 III (FeEDTA)

Dosage

	100 ml/L
	of A and B

	1 ml/L
	of C

	10 ml/L
	of D


Gas with CO2 before autoclaving.

8. Thalassiosira-medium

	Seawater ca 34 o/oo, GF/C-filtered
	250 ml

	Z8
	750 ml

	Vitamins
	1 ml

	Silicate
	1 ml


Gas with CO2 before autoclaving.

9. Nephroselmis-medium

	Seawater ca 34 o/oo, GF/C-filtered
	850 ml

	Dist.water
	150 ml

	P and N –view stock solutions for the ES-medium, of each:
	0.5 ml

	TM (trace metal + FeEDTA) – view stock solutions for the Chrys.-medium
	0.5 ml

	Vitamins
	1 ml


Heat 80 (C, 15 min.

10. Stock solutions – various

Used for various media

10.1 Vitamin-solution

	Thiamine
	100 mg/L

	Biotin
	1 mg/L

	B12
	1 mg/L


10.2 Silicate-solution

	Na2SiO3.9H2O
	14.2 g/L


10.3 Z8 without N-salts (substitute Z8 I)

	NaCl
	46.7 g/L

	CaCl2.2H2O
	5.9 g/L

	MgSO4. 7H2O
	2.5 g/L




Dosage 10 ml/L

10.4 EDTA for Z8 III-solution

Titriplex III
Ethylene diamine tetra acetate Na2.2H2O

C10H14N2Na2O3.2H2O

For other stock solutions for the Z8-medium: view the Z8-recipe.
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