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Murashige and Skoog's Basic Mineral Salts Fornulation®

| | Chemical Name Chemical Symbels |Quantity Per Lite

A. Macronutrients

Ammoniumnitrate NH4 NO3 1.65g
Potassiumnitrate KNO3 1.90g
Calcium chloride dihydrate CaCl2 2H20 0.44g

Magnesium sulfate 7 hydrate 0.37g
Potassium dihydrogenphosphate II\(/[I%IEOI:OZH 29 0.17g

B.Iron source®***

Ferrous sulfate 7 hydrate Fe.SO4 TH20 177 8mg

Disocium EDTA** Na EDTA 37.3mg
C.Micronutrients

Boric acid H3 BOs3 6.2mg
Manganous sulfate 4 hydrate ~ [MnSO4 4H20 122 3mg
Zinc sulfate 4 hydrate ZnSO4 4H20  |8.8mg
Potassium iodide K1 0.83mg
Sodium inolybdate dihydrate ~ |Na2z MoO4 2H2 O |0.25mg
Cupric sulfate 5 hydrate CuSO4 5H20 0.025mg
Cobalt chloride 6 hydrate CoClz 6H20 0.025mg.

* From Physiologia plantarum, Volume 15. page 473, 1962, Reprinted
with permission of the publisher.
+* EDTA is the abbreviation for ethylenodiaminetotraaceticacid.
***% Usually added from a more concentrated solution, iron stock
solutions should be stored in an amber bottle or darkness.

Preparation of Culture Media
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Stock Solution | Constituents (glliter) | To make up 1 liter
of MS medium
A NH4NO3 82.5 20
' KNO3 95.0 20
C H3BO3 1.24 5
KH2PO4 34.0
K1 0.166
Na2Mo04.2H20| 005
| CoC12.6H20 | 0.005
| D |CaC122H20 | 88.00 5
|
|
| MgSO4.7H20 | 74.00 3
- MnSO4.4H20 | 446 |
i. ZnSO4.7H20 | 172 |
CuSO4.5H20 | 0005 | |
e Na2.EDTA 7.45 g |
FeSO4.7TH20 | 3-37 |
G i
Thamine HCI | 0-2** 5 |
Nicotinic acid 0.1 '
Pyridoxine.HCI |0.1 |
-,| | Glycine ‘ 0.4 i
* Stock solution F is made differently from the others. To prepare
stock solution
F: Dissolve each constituent in 200 ml distilled water; heat NaZ2.
EDTA solution ; with continuous stirring add FeSO4. 7H20 soultion
- when cool dilute to 1000 ml. Do not refrigerate this solution until
it has reached room temperature. An amber coloured or aluminum
foil covered bottle should be used for solution F.
** Thiamine, HCL has been increased from 0.02 mg/liter (MS,
1962) as recommended by Linsmaier and Skoog (1965).
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. Structural formulae of commonly used regulators: auxins, cytokinins, gibberellins
(oriy O»& shown), ethylene and abscisic acid.
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ATOMIC WEIGHTS

[ Name ] Symbol | Atomic weight
Aluminium i Al 26.98 ‘
Boron | B 10.82
Calcium | Ca 40.08
Carbon [ .C 12.011
Chlorine Cl 35.457
Cobalt Co 58.94
Copper Cu 63.54
s | B Im

ine | .

Iron I Fe 55.85 I
Magnesium = Mg 24.32 i
Manganese . Mn 54.94 :
Molybdenum | Mo 95.95 |
Nickel - Ni 58.71 ;
Nitrogen | N 14.008 t

| Oxygen { O 16.00 |
Phosphorus ' P 30.975
Potassi K 39.10
Sg;iisx;lxlm | Na 22,991 |
Sulphur | s 32.066 |
Zinc I Z 65.38 ‘
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o weights o the compounds commoaly used in tissue culture media

Molecul
Compound Chemical Molecular
N formula weghit
Macronutnients
Ammonium trate NH.NO, 80.04
Ammonium sulphate (NH,),SO. 132.15
Calcium chlonide 0 CaCl,-2H.0 147.02
Calcium nitrate Ca(NO,), -4 H,0 236.16
Magnusium sulphate MeSO,-7TH,0 246.47
Potassium chlonde KC! 74.55
Potassiurn nitrate KNO, 101.11
Potacsium dihydrogen ortho-phosphate KH.PO, 136.09
Sodium dihydrogen ortho-phospnate NuH,?0,-2H,0 156.01
Micronutrients .
Boric acid H,BC, 61.83
Cobalt chioride CoCl,-6 H.O 237.93
b ] H
Cupric sulphate CuS0,-5H.0 249.68
Manganous sulphate MnSO,-4 H,0 223.01
Poussium iodide KI 166.01
Sodium molybdare Ne.MoO,-2H,0 241.95
Zinc sulphate | ZnS0,°7 H,0 287.54
Sodium EDTA Na,-EDTA*2H,0 37005
FCI’TOUS Sulph;\l! (FC‘S.gI:};,}?-N:“ | H’O) e .
Ferric—sadium EDT S0, 20 218.03
sadium & FeNo-EDTA
(C..H,,FeN,Na0,) ' 357.07
Sugars and sugar alcohols
Fructose C,H,,0 J
Glucose ‘ala }80'15_
M ) C.,H,,0, 180.15
B N C.H,.0, 182.17
gzrbllol C,H,.0, 182.17
CTose C H
1Yy 342.31
Vitamins and amino acids
Ascorbic acid C.H.O hira
(Wl—'l]'nln C) R 176.12
Biotin 1 c e 4
(vitamin H) WH N, 0,8 244.31
Calcium pantothenate C,H,.NO,)),C ..
(Ca sait of vicamin B,) (C,H,, ).Ca 476.53
Cyanocobalamine C.,H,,C 2 b
i 4 wHCoN, 0P 1357.64
L-C'yswme HCI C,H.NO.5-HCl 157.63
Folic acid C,.H N.O )
. R . . 1989V a+41.10
(viamin B, vitamin M)
Inositol C,H,,0 :
LA ’ ey 180.16
Nicotinic acid or C.H :!0‘ L
Niacin (vitamin 8,) e gt
mogin;gfl (vitamin 8,) C,H,,NO,-HCl 205.64
(nm::‘B ) C,,H,,CIN,0S- HCl 337.29
'
E{écl:‘t:mme C.H.NO. L
C,H,,N,O, 116.15
33 ; i ; ‘: i @‘,ﬁ'w@ﬂ‘ W|JIM$)
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Hormones
Auxins
pPCAA
(p-chlorophenoxyacetic acid) C.H,0,C 186.59
2.4-D
(2.4-dichlorophenoxyacetic acid) C,H,0,Q, 221.04
1AA
(indole-3-acetic acid) - ‘ C,,H,NO, 175.18
IBA
(3-indolebutyric acid) C,,H,,NO, 203.23
NAA
(u-naphthaleneacetic acid) C,,H,.0, 186.20
NOA
(g-naphthoxyacetic acid) C,,H,,0, 202.20
Cytokinins/purines
Ad
(adenine) C,H,N,3H.0 189.13
AdSO,
(adenine sulphate) (C,H,N,),-H.SO,-2H,0 404.37
BA or BAP
(G-benzyladenine or 6-benzylamino purine) C,,H,,N; : 225220
2-ip i
(6-y,ydimethylallylamino purine or
N-isopentenylamino purine) C,,H,,N, 203.3
Kinetin
(6-furfurylamino purine) C,,H,N,O 215.21
SD8339
(G6-(benzylamine)-9 2-tetrahydropyranyl)-
H-purine] C,,H,,N,O 2 309.40
Zeatin
[644-hydroxy-3-mechylbut-2-enylamino)-
purine] C.,.H,,N,O 219.20
Gibberellin
GI\,
(gibberellic acid) C,,H,,0, 346.37
Other compounds
Abscissic acid C,,H.,0. 264.31
Colchicine : C,,H,,NO, 399.43
Phloroglucinol CH,0, 126.11
{
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¥irst Practical Method of Coupling Fruit Tree
Tissue Culture with Cryogenics C

CEd k& A New VWay

The 018 s g 08

W

Frozen Tissue

Storage 321° below zero

Thawed & Culturcd

in Tubes

=

Until NOow — The few ‘“‘offshoot’’ buds from a mature tree (four to seven years old)
are cui off and planted in soil.

E — Propagation from frozen tree-tissue cultures. Many eighth-inch Dits
of 60-day cultured tissue can be stored frozen in liquid nitrogen until
needed (weeks or decades), then thawed and planted at will to produce
an unlimited number of genetically identical new trees.

Result: Many more varieties available using less land and manpower.
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