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1- Protoplast culture
2- Cell culture

3- Tissue culture
4-Organ culture
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1- Schwann & Schleiden
2-Haberlant
3-Cruciferae

4-Hannig

5-Miller

6-Ginkgo

7-Carlson
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1- Invitro Selection
2-Haploid breeding
3-Embryo Rescue
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1- Somaclonal variation
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1- Embryo Rescue
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1-Laminar air flow cabine
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1- Nicotinic acid

2-Thiamine hydrochloride

3- Pyridoxine hydrochloride

4- Indole-3-acetic acid

5- Indole-3-butyric acid

6- 1-Naphthaleneacetic acid

7- 2,4- Dichlorophenoxy acetic acid
8- 2,3,5- Triodobenzoic acid
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1- Benzylaminopurin

2- 6-(Y,Y- Dimethyl allyl amino)purine
3- Kinetine

4- Thidiazuron

5- Aminocyclopropan carboxylic acid
6- L-Tirisine
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7- L-Arginine

8- L-Serine

9- L-Glutamine
10- L-Asparagine
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Gell . .
- pH Typical ICP Analysis (%)
Rt | pesc 0 || S
: oc 1.5% Ca Mg K P Na
A General purpose agar for most 70-
1296 Agar research and production needs. 32-35 7'5 2-5% 0.30 | 0.10 | 0.01 | 0.01 | 0.5
Use at 6-12 g/L. '
A Adar Bacteriological grade agar for most 6.5
6686 Bgcteriolo ical microbiological work. 32-39 7'5 3-7% 0.17 | 0.09 | 0.80 | — 3.1
9 Use at 6-12 g/L. :
A General purpose agar; good 70
4550 Agar Type A bacteriological grade agar. 26-28 7'7 5-6% 0.01 | 0.01 | 0.1 0.17 | 1.8
Use at 6-12 g/L. '
A General purpose agar; B 7.5- A0
4675 Agar Type E Use at 5-10 g/L. 26-28 8.0 3-4% 0.02 | 0.02 | 0.07 | 0.23 | 1.2
A General purpose agar; B 7.0- o
4800 Agar Type M Use at 511 g/L. 34-36 75 3-6% 0.09 | 0.14 | 0.07 | 0.01 | 1.4
A Agar High Gel Use when firmer gel is required. ) 6.5- A0
9799 | Strength Use at 4-8 g/L. 34-37 70 3-4% 0.03 | 0.00 | 0.07 | 0.09 | 0.72
A High purity agar for research and 6.5-
7921 Agar Purified protoplast culture. 30-35 7'0 2.0% 0.02 | 0.01 | 0.01 | 0.01 | 0.35
Use at 6-12 g/L. '
High-purity agar for research and
A protoplast culture. Prepared 70-
8678 Agar Washed through a series of purified water 25-27 7'5 2.2% 0.15 | 0.08 | — — 0.38
and solvent washes. '
Use at 6-10 g/L.
A A low-gelling temperature agarose 70-
6560 Agarose with excellent clarity. 26-30 8. 0 <1% — — — — —
Use at 6-10 g/L. '
A polyuronic acid which forms gels.
A - . Excellent product for plating out
o6g2 | Aldinic Acid protoplast cultures or cell - - - 0171001123 | — 101
suspension cultures.
A blend of agar and Phytagel
A offering the positive aspects of 79
3301 Agargel™ both products. Produces a semi- 26-28 7'7 4-5% 0.25 | 0.06 | 0.04 | 0.08 | 1.05
clear gel. '
Use at 3.5-5.0 g/L.
P Produces a clear, colorless high- 6.5
8169 Phytagel™ strength gel. 27-31 7'0 9.5% 0.85 | 0.35 | 1.70 | 0.15 | 0.45
Use at 1.5-2.5 g/L. '
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Major salts (macronutrients)

Ammonium nitrate (NH4NO3) 1,650 mg/I
Calcium chloride (CaCl2 - 2H20) 440 mg/I
Magnesium sulphate (MgSO4 - 7H20) 370 mg/I
Potassium phosphate (KH2PO4) 170 mg/I
Potassium nitrate (KNO3) 1,900 mg/I

Minor salts (micronutrients)

Boric acid (H3BO3) 6.2 mg/I

Cobalt chloride (CoCl2 - 6H20) 0.025 mg/I
Cupric sulphate (CuS0O4 - 5H20) 0.025 mg/I
Ferrous sulphate (FeSO4 - 7H20) 27.8 mg/I
Manganese sulphate (MnSO4 - 4H20) 22.3 mg/I
Potassium iodide (KI) 0.83 mg/I

Sodium molybdate (Na2MoO4 - 2H20) 0.25 mg/I
Zinc sulphate (ZnSO4-7H20) 8.6 mg/I
Na2EDTA - 2H20 37.2 mg/l

Vitamins

i-Inositol 100 mg/I

Niacin 0.5 mg/I

Pyridoxine - HCI 0.5 mg/I

Thiamine - HCI 0.1 mg/I

Glycine (recrystallized) 2.0 mg/I
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Molar

Equivalence

Solution Preparation

Product Product -
Name Number Mol uM for . Powder  Liquid Steriliz- P

Wt Img/L el Dz Storage  Storage  ation* (e

’ (mgl/L)
p-Chlorophenoxyaceticacid 4,15 1856 536 EtOH — RT 2-8°C CA 0.1-10.0
(4-CPA)
z*c‘i‘('jD'Ch'°r°phe”°xya°et'° D7299 221 453  — — RT 2-8°C CA 0.01-6.0
2,4-Dichlorophenoxyacetic  pgez9 943 412 water — RT 28°C  CA 0.01-6.0
acid Sodium salt
Indole-3-acetic acid Free acid EtOH/IN . .
(IAA) 12886 175.2 5.71 NaOH Water -0°C -0°C CA/F 0.01-3.0
'S’;‘:tc"e'3'a°et'° acid Sodium 51 g 197.2 507  Water Water  2-8°C -0°C CAF  0.01-3.0
Indole-3-acetic acid methyl 19770 1892 529 . . 2.8°C 2.8°C . o
ester
Indole-3-acetyl-L-aspartic acid 19387 290.3 3.45 0.5N NaOH Water -0°C -0°C F 0.01-5.0
Indole-3-butyric acid (IBA) 15386 203.2 4.90 EtOH/IN Water 2-8°C -0°C CA/F 0.1-10.0
NaOH

Indole-3-butyric acid o o R
Potassium salt (K-IBA) 17512 241.3 4.14 Water — 2-8°C 0°C CA/F 0.1-10.0
alpha-Naphthaleneaceticacid \oc, 1862 537  INNaOH Water  RT 28°C  CA 0.1-10.0
Free acid (NAA)
beta-Naphthoxyaceticacid 3019 2025 495  INNaOH Water  RT 28°C  CA 0.1-10.0
Free acid (NOA)
Phenylacetic acid (PAA) P6061 136.2 7.34 EtOH — RT 2-8°C CA/F 0.1-50.0
Picloram P5575 2415 4.14 DMSO — RT 2-8°C CA 0.01-10.0

YA



http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=C0413&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=D7299&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=D6679&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=I2886&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=I5148&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=I9770&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=I9387&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=I5386&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=I7512&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=N0640&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=N3019&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=P6061&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=P5575&Brand=SIGMA

2,4,5-Trichlorophenoxyacetic

acid (2,4,5-T) T5785 2555 391 EtOH — RT 2-8°C CA 0.01-5.0

2,3,5-Triiodobenzoic acid Free

acid (TIBA) T5910 499.8 2.00 IN NaOH  Water -0°C -0°C F 0.05-5.0

*CA = coautoclavable with other media components. F = filter sterlize. CA/F =
coautoclavable with other media components, however, some loss of activity may
occur. This can be compensated for by increasing component concentration.
Component may be filter sterilized.

MOI{?“ Solution Preparation
Equivalence
Product Product -
Name Number Mol.  uM for . Powder Liquid Steriliz- Working
Wt Img/L SRS | e Storage  Storage ation* il
’ (mgiL)
Adenine Free base A 5665 1351  7.40 1.0 HCI Water RT 2-8°C CA ggo
denine hemisulfate Hemisulfate salt A 2545 184.2 5.43 Water — RT 2-8°C CA ggb
6-Benzylaminopurine (BA) B 3408 225.3 4.44 1IN NaOH Water RT 2-8°C CA/F gé
6-Benzylaminopurine Hydrochloride B 5920 261.7 3.82 Water — RT 2-8°C CA/F gé
6-Benzylaminopurine (BA) B 3274 225.3 4.44 IN NaOH  Water RT 2-8°C CA/F %t_
N-Benzyl-9-(2- . e e 0.1-
tetrahydropyranyl)adenine (BPA) B 2275 3094 3.23 EtOH 0°C 0°C CAF 5.0
N-(2-Chloro-4-pyridyl)-N'-phenylurea 0.00
pyndyl-iN-pheny C2791 2477 404  DMSO — 2-8°C 2-8°C F 1-
(4-CPPU)
1.0
6-(gamma.,gamma- D7674 2032 492 INNaOH Water -0°C -0°C caF 1O
Dimethylallylamino)purine (2iP) ’ ' 30.0
6-(gamma,gamma- e e 1.0-
Dimethylallylamino)purine (2iP) D 5912 203.2 492 INNaOH  Water 0°C 0°C CAIF 300
1,3-Diphenylurea (DPU) D 7535 212.3 4.71 DMSO — RT 2-8°C F (i:(L)_
Kinetin K 0753 215.2 465 1INNaOH  Water -0°C -0°C CA/F %10
Kinetin K 3378 215.2 4.65 1N NaOH Water -0°C -0°C CA/F %t
Kinetin K 3253 215.2 465 1INNaOH  Water -0°C -0°C CA/F %%
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0.1-

Kinetin Hydrochloride K 1885 251.7 3.97 Water — -0°C -0°C CA/F 50
1-Phenyl-3-(1,2,3-thiadiazol-5- 0.00
y - P 6186 220.2 4.54 DMSO — RT 2-8°C CA/F 1-

yl)urea

0.05
trans-Zeatin Free base Z 0876 219.2 4.56 IN NaOH  Water -0°C -0°C CA/F 05001
Zeatin Z 0164 219.2 4.56 IN NaOH  Water -0°C -0°C CA/F 0503
trans-Zeatin Hydrochloride Z 2753 255.7 3.91 Water — -0°C -0°C CA/F 0503
trans-Zeatin riboside Z 3541 351.4 2.85 1N NaOH Water -0°C -0°C F 0503

*CA = coautoclavable with other media components. F = filter sterlize. CA/F = coautoclavable
with other media components, however, some loss of activity may occur. This can be
compensated for by increasing component concentration. Component may be filter sterilized.

Miscellaneous Plant Growth Regulators

Molar

Equivalence

Solution Preparation

Product Product )
Name Number — mpol.  pM for . Powder Liquid Steriliz- GG
Wt Img/L S RilE Storage Storage ation* Conc.
' (mg/L)
()-cis,trans-Abscisic acid (ABA) A 1049  264.3 3.78 1N NaOH Water -0°C -0°C CA/F 0.1-10.0
Ancymidol A 9431 256.3 3.90 DMSO — 2-8°C -0°C CA/F 1.0-10.0
Chlorocholine chloride (CCC) C4049 158.1 6.33 Water — RT 2-8°C F up to 500
3,6-Dichloro-o-anisic acid D5417 2210 452  EtOHMWater  — 28°C  28°C F 001100
(Dicamba)
Gibberellic acid (GA3) G 7645 346.4 2.89 EtOH — RT 2-8°C CA/F 0.01-5.0
Gibberellic acid Potassium salt 1555 3845 260 Water — 28°C  -0°C CAIF  0.01-5.0
(K-GA3)
Gibberellin A4 Free acid (GA4) G 7276 332.4 3.01 EtOH — -0°C -0°C F 0.01-5.0
(%)-Jasmonic acid J2500 210.3 4.76 EtOH — 2-8°C -0°C F 20%16
Phloroglucinol P 1178 1261 7.93 Water — RT 2-8°C CA/F up to 162
N-(Phosphonomethyliglycine 5 o556 1691 591 INNaOH ~ Water  RT 2.8°C F —
(Glyphosate)
Succinic acid 2,2- S2022 1602 6.24 Water — 2-8°C  2:8°C  CAF  0.1-100

dimethylhydrazide
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*CA = coautoclavable with other media components. F = filter sterlize. CA/F =
coautoclavable with other media components, however, some loss of activity may occur.
This can be compensated for by increasing component concentration. Component may be
filter sterilized.
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Toxicity |Toxicity |Working
AerliE Prod. |Mol. Myco- |Myco- .
No. Wit. n bacteria|plasma]microbes|tissue
(g/ml) |applications®

o up to 500
Carbenicillin C3416 422.4 X XX 500 >1000 (CC,PR.EC) Water
. up to 500
Cefotaxime C7039 477.4 X XX 90 >100 (CC,PR.EC) Water
Chloramphenicol C1919 323.1 XX XX X X 128 >1 10-35 (TS) EtOH
SalsDsulfate  G1a79 6927 10500  Water
Gentamicin up to 250
SUEE G6896 X XX XX 50 >50 (CO) Water
Hygromycin B H9773 527.5 100-200 Water
16 (SSC);
Kanamycin K4378 582.6 XX XX XX 100 >2 up to 40 Water
(CC,PR,EC)
Paromycin P8692 615.6 XX X Water
Penicillin G, P8306 3725 XX X 1005 upto 100  Water
potassium
el € P843l 3564 XX X 1005 upto 100  Water
sodium
50 (TS);
Rifampicin R7382 823.0 XX XX XX 15 >25 up to 25 DMSO
(PC,TEC)
Streptomycin
sl S0774 1457.4 X XX X 100 >16 Water
up to 10
. (PC);
Vancomycin V1130 1485.7 XX 5 >100 Water
up to 40
(cc,EC,STM)

XX = Effective against most species
X = Effective against certain species

-0°C
2-8°C
3 days

-0°C
2-8°C

22 days
2-8°C
30 days

-20°C
6 mo.
2-8°C
12 mo.
2-8°C
6 mo.

2-8°C
12 mo.
2-8°C
21 days
2-8°C
4 days
2-8°C
4 days
2-8°C
1 day
2-8°C
30 days

2-8°C
7 days

!Application key: CC = callus culture; PR = plant regeneration; EC = cotyledon, hypocotyl, or leaf disc
culture; TS = transformant selection; SSC = stem section culture; PC = protoplast culture; TEC = tuber

explant culture; STM = shoot tip micropropagation
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http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=C3416&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=C7039&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=C1919&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=G1279&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=G6896&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=H9773&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=K4378&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=P8692&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=P8306&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=P8431&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=R7382&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=S0774&Brand=SIGMA
http://www.sigmaaldrich.com/ProductLookup.html?ProdNo=V1130&Brand=SIGMA
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