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2.1 Imiu (Vitamins)
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1. MM Stock solution UDITIABIHT
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Stock I Macro nutrient A251A383 Stock 10 1111
Stock II Micro nutrient A251@383 Stock 1000 1111
Stock III Vitamin 775193864 Stock 1000 1911

Stock IV Tron AI5IA38Y Stock 100 LN

Stock V Growth regulators A251A38% Stock 1000 (11
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IBA TAA wagvian (Iron) 913ANUNBYINYY Casein hydrolysate A15ANANNIAA (Yeast extract)
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M3IA38H Stock solution MUFAIVDI Murashige uas Skoog (1962)

Stock I 1384 10 x Macronutrients mg/1
NH4NO3 1,650
KNO3 1,900
CaCl».2H,O 440
MgS0O4.7H>O 370
KH»POy4 170

Stock 11 m’%sm 1000 x Micronutrients

H3BO3 6.2
MnSO4.4H,0 22.3
ZnS04.7H,O 8.6
KI 0.83
NayMo04.2H,0 0.25
CuS04.5H,0 0.025
CoCly.6 HyO 0.025
Stock III 13831000 x Vitamin
Glycine 2.0
Nicotinic acid 0.5
Pyridoxine 0.5
Thiamin 0.1
Stock IV 10384100 x Iron
Sodium EDTA 37.25
FeSO4.7H,0 27.85
Stock V 191383 100 x Inositol 100.0
wma 3% 30
pH 5.6-5.8
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2. M15IA38H Stock solution UYBIAIIAILANMIIVIYAV]A

arsnugumMssaas Ia 3501519300 Stock solution 1FUIRGINY Stock solution DU

1 1 v A
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Cytokinin azaneMY ATANIBANN U HCl 30 NaOH
Auxin avaedy @14 1% NaOH %30 Ethanol

Y
Gibberellin ~ AZAIAY M

@

9 9
ANUTNTUYDI A15AIURUMTIs YA Tau Tnitemsdauanaienu | st

2.1 @IUABAIM (Part per million ¥i39 ppm) ¥11899 a13NUIN | Wide Tuansazay
9 ] 1
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9y 9 =2 A a £ ' @ v
IBA (UNUY 1 ppm ®H1YDI A1TWHTUUDI IBA N IBA UTEND 1 HUIY (nFW) Wﬁmgiu
é 9 1 %’ 9 ] [ o A = an [ 1 ?,' a % a
GREGHGEE! GlNUlﬂLLﬂ U1 1T AUKUIY (DTY) HUAD U IBA 1 Wansuy Nauagium 19e5 (W11 aag =

1,000,000 = 106mg)

2.2 1leSIFUA (Percent : % ) HI8DIT 1T 1 W28 Tuesazats 100 Wie 15U
d‘d =) ‘QJ %] [
24D Wudu 15% wede erseay 2,4-D 1 2.4-D uSgniwiin 15 n3w wawlu

a13aga18y 100 al.HFU.

(Y] A aa v v ] = o I @ A aa o
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a1saza1esuag (Volum) N9 15

Y]

NAA [WUYY 5 Tan5uaeans (5 mg/l) HEDIaNITHAN NAA Nl NAA USaninin

Q

s3ansy luasazae 1 ans

2.4 Tua1s (Molarity 130 M) Hu1889 919U 1 A5U-10a (gm-mole) Tuasazansy

1 3015 13U

4
a % %

BAP 1941 1 M naneda1sway BAP 1 aas 3 BAP USgnsniin 225.20 n3

Molecular weight Y939 BAP = 225.20

IM = 103 mM = 106},LM

1M udwdlu 1000 1 ¥99 1 mM

Yy 9 o '
ImM (NI U 1000 (11 V09 1 uM
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MANHIN

GAMBORG B-5 MEDIA(1970)
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Casein hydrolysate a3lugasomsiila

Macronutrients mg/1
CaCl,.2H>O 150
NaH,PO4.HyO 150
KNO3 2,500
MgSO04.7H>O 250
(NH4)»SO4 134

Micronutrients mg/1
H3BO3 3.0
CoCl,.6H>O 0.025
CuSOy 0.025
KI 0.750
MnSO4.H,O 10.0
NapMo0Og4.2H»O 0.25
ZnS04.7H>O 2.0

Iron mg/1
NaFe EDFA 28.0
Myoinositol 100.0
Nicotinic acid 1.0
Pyridoxine-HCl 1.0
Thiamin -HC1 10.0
2,4-D 1.0
Sucrose 20 g
pH 5.5
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MURASHIGE & SKOOG MEDIA (1962)
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Macronutrients mg/1
NH4NO3 1,650
KNO3 1,900
CaCly.2H»O 440
MgSO04.7H>O 370
KH»POy 170

Micronutrients mg/1
H3BO3 6.2
MnSO4.H,O 6.9
ZnS0O4.H>O 6.14
KI 0.83
NayMo04.2H,»O 0.25
CuS0O4.5H»O 0.025
CoCl,.6H>O 0.025

Iron mg/l
Sodium EDTA 37.25
FeSO4.7H,O 27.85
Organic componen mg/1
Glycine 2.0
Nicotinic acid 0.5
Pyridoxine 0.5
Thiamin 0.1
Inositol 100.0
Sucrose 30.0
pH 5.6
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SCHENK AND HILDEBRANDT MEDIA(1972)

g2 - g A A 4 A X n Y
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Macronutrients mg/1
CaCly.2H»O 200
KNO3 2,500
MgS0O4.7H>O 400
NH4H»>PO4 300

Micronutrients mg/1
H3BO3 0.5
CaCly.6H»O 0.1
CuS0O4.5H>0O 0.2
KI 1.0
MgS04.2H>0 10.0
NaMo0Oy4.2H»O 0.1
ZnS0y4.7TH>O 1.0

Iron mg/1
FeS0O4.7H>0O 15
NayEDTA 20

Organic component mg/1
Myoinositol 1,000
Nicotinic acid 5.0
Pyridoxine-HCl 0.5
Thiamin-HCl 5.0
2,4-D 0.5
p-Chlorophenoxy-acetic acid 2.0
Kinetin 0.1
Sucrose 30
pH 58-59
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WHITE MEDIA (1963)

dy Y o d‘Q dy ~
gasemsil laaaudasnningasiaayuluil 1943

Macronutrients mg/1
KCl 65.0
MgS0O4.7H>O 720.0
NaH,PO4.H>O 16.5
KNO3 80.0
NaySOy 200.0
Ca(NO3)2.4H20 300.0

Micronutrients mg/1
MnSO4.4H>O 7.0
KI 0.75
ZnS04.7TH>O 3.0
H3BO3 1.5

Iron mg/1
Fez(SO4)3 2.5

Organic component mg/1
Sucrose 20,000.0
Glycine 3.0
Cysteine 1.0
Vit Bl 0.1
Vit B6 0.1
Nicotinic acid 0.5
Ca pantothenicacid 1.0
2,4-D 6.0
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VACIN & WENT MEDIA (1949)

v X g A A ) v
1%;@mmaﬂaauuazmmﬂ@mmﬂmﬂ%

Macronutrients mg/1
Ca3z (POy)y 200
KNO3 525
KH»POy 250
MgS04.7H>O 250
(NHy), SOg4. 500

Micronutrients mg/1
MnSOy4. HyO 5.7
Iron ** mg/l
Fey(C4H40¢)3. 2HHO ** 28
Organic component mg/l
Sucrose 20,000.0
pH 4.8-5.0

#* TUNTAIA Fep(C4H406)3. 2H,0 mido aild Idauilassiaman Taold

Iron ** mg/l
FeSO4.7H,O 27.8
NayEDTA 373
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ga3 0S 1987

Tuems 1 ans Usznoudoe

a . 4
ﬂﬂmuwlas?] 12-23-27 2 g.
Y
HINANIY 30 g.
1 ]
HINENII 150 ml.
Y
U 6.2 g.

pH 5.6

ga3 0S 1995

Tuo1s 1 ans Usznoudae

HoluTvam 11-8-6 1 g.
aanigy 30 g.
4
e Insd 2 mg.
Y
U 6.2 g.
pH 5.6
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Molecular weights of the compounds commonly used in tissue culture media

Compound Chemical Formula Molecular
weight
Macronutrients
Ammonium nitrate NH4NO3 80.04
Ammonium sulphate (NHy)> SOy 132.15
Calcium vhloride CaCl, 2 HyO 147.02
Calcium nitrate Ca(NO3) .4H, O 236.16
Magnesium sulphate MgSO4 .7Hy O 246.47
Potassium chloride KCl 74.55
Potassium nitrate KNOj 101.11
Potassium dihydrogen ortho-phosphate KH»POy4 136.09
Sodium dihydrogen ortho-phosphate NaH»PO4.2H, O 156.01
Micronutrients
Boric acid H3BO3 61.83
Cobalt chloride CoCL».6H»O 237.93
Cupric sulphate CuS0O4.5H,0 249.68
Manganous sulphate MnSO4.4H,O 223.01
Potassium iodide KI 166.01
Sodium molybdate NapMoO4.2H»0 241.95
Zinc sulphate ZnS04.7TH>O 287.54
Sodium EDTA Nay EDTA 2H,0 372.25
(C10H14N20O5 Nay .2H70)

Ferrouys sulphate FeS0O4.7H,O 278.03

Ferric-odium EDTA FeNa.EDTA
(C10H12FeNyNaO ) 367.07
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Compound Chemical Formula Molecular

weight
Sugars and sugar alcohols
Fructose CeH120¢ 180.15
Glucose CeH120¢ 180.15
Mannitol CeH140¢ 182.17
Sorbitol CeH140¢ 182.17
Sucrose C12H»»2014 342.31
Vitamins and amino acids

Ascorbic acid CeHygO3 176.12
(vitamin C)

Biotin HioN2O1S 244.31
(vitamin H)

Calcium pantothenate C3H13014 476.53
(Ca salt of vitamin Bs)

Cyanocobalamine (vitamin B{5) C4Hy04Cl 1357.64
L-Cysteine JCL 157.63
Folic acid (vitamin B, vitamin M) C4H404Cly 441.40
Inositol 180.16
Nicotinic acid or Niacin (vitamin B3) C1oH4NO, 123.11
Pyridoxine HCI (vitaminBg) C12H13NO, 205.64
Thiamine HCI (vitamin By4) C12H1002 337.29
Glycine 75.07
L-Glutamine C12H1903 146.15
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Compound Chemical Formula Molecular
weight
Auxins
pCAA (p-chlorophenoxyacetic acid) CsHsN5.3H70 186.59
2,4-D (2,4 dichlorophenoxyacetic acid) (CsHsN5)».HrSO42H,0 221.04
TIAA (indile-3-acetic acid) Ci12H11N3 175.18
IBA (3-indolebutyric acid) 203.23
NAA (a-naphthaleneacetic acid) C13Hp(04 186.20
NOA (3-naphthoxyacetic acid) 202.20
Cytokinins/purines
Ad (adenine) 189.13
AdSOy4 (adenine sulphate) 404.37
BA or BAP (6-benzyladenine or 6- 225.20
benzylamino purine)
2-ip (6-r,r-dimethylallylamino purine or N- 203.3
isopentenylamino purine)
Kinetin (6-furfurylamino purine) 215.21
SD8339 [16-(benzylamino)-9-(2- 309.40
tetrahydropyranyl)-H-purine]
Zeatin [6-(4-hydroxy-3-methylbut-2- 219.20
enylamino) -purine]
Gibberellin
GAj3 (gibberellic acid) 346.37
Other compounds

Abscissic acid 264.31
Colchicine 399.43
Phloroglucinol 126.11
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Atomic weights

Name Symbol Atomic weight
Aluminium 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
Hydrogen H 1.008
lodine I 126.91
Iron Fe 55.85
Magnesium Mg 24.32
Manganese Mn 54.94
Molybdenum Mo 95.95
Nickel Ni 58.71
Nitrogen 14.008
Oxygen (0] 16.00
Phosphorus 30.975
Potassium K 39.10
Sodium Na 22.991
Sulphur S 32.066
Zinc V4 65.38

73



Chemical composition of Difco agars used in plant tisue culture?

Constituents Bacto-agar Noble-agar Purified-agar
Ash 4.5% 2.6% 1.75%
Calcium 0.13% 0.23% 0.27%
Barium 0.01% 0.01% 0.01%
Silica 0.19% 0.26% 0.09%
Chloride 0.43% 0.18% 0.13%
Sulphate 2.54% 1.90% 1.32%
Nitrogen 0.17% 0.10% 0.14%
Iron 11.00 mgl"l 11.00 mgl"! 11.00 mgl’!
Magnesium 285.00 mgl™! 260.00 mgl™! 695.00 mgl"!
Copper 500.00 mgl"! 7.50 mgl"! 20.00 mgl"!
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