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Byl g4y Necrosis 7l Zeelidl Ll Lolaly il oty Zulslt ol
8339 JWSiol il ity ¥y Labanll LAl Vertification a3l
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Dozl e3> 50585 B Lols

Db ySe g 0950 Byl Lle 49,8 50k ong Gelrite culy  fuadl ades —
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Lebiall @l S iy 5 fplyamlle Ve =0y 50850 Bl ) Gl
—ve ) S0 35l Galasg ZgEll = laeSYI ge (2,4-D  NAA ; IBA) i
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5- (4- Hydroxy- 3- Methyl- trans- 2- Butenylamino) Purine (Zeatin).
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Pyridoxin (Vitamin B6) 1-0.1
Panthothenic acid 25-05
Folic acid 05-0.1
Nicotinic acid 5-0.1
Para-Aminobenzoic acid (PABA) 1-05
Myo-inositol 200 - 100
Ascorbic acid (Vitamin C) 100 -1
Biotin (Vitamin H) 1-0.1
Tocopherol (Vitamin E) 50-1
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Conc. mg/ | Micro-elements | Macro-elements | Conc. mg/ |
FeSO,.7H,0 - KNO, 80
Fe,(SO,), 25 Ca(NO,), 4H,0 288
MnS80,.4H,0 4.55 NH,NO, -
MnSO,_H,0 - (NH,),804 -
ZnSO,.TH,0 2.67 NaH, PO, .H20 19
H,BO, 1.5 KH,PO, -
KI 0.75 KCI 70
CuS0,.5H,0 0.001 CaCl,.2H,0 -
Na EDTA - MgSO,.7TH,0 737
Na,MoO,2H,0 - Na SO, 200
MoO, 0.0001
Co80,.6H,0 -
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S5l o Lolgd! LSO Sl aang Sgime (1) Jgax

Medium 1 2 3 4 5 6 7
"Component | mM | mM | mM mM | mM mM mM

N-Total | 10.942}16.036| 7.058 }27.385{76.756 | 27.336 | 60.017

NH,* - 7.567 - 8.994 | 2.028 | 2.608 |20.612

NO; 10.942 | 8.469 | 7.058 | 18.391 | 24.728 | 24.728 [ 39.405

H,PO, | 1.837 | 1.837 [ 0.906 | 0.500 | 1.087 y 2.608 | 1.249

K* 4310 | 1.837 [ 10.060 | 9.897 125.815} 24,728 | 20.042

Ca?* 4234 | 4234 | 0.510 | 1.496 ] 1.163 | 1.360 | 2993

Mg 1.014 | 1.014 | 1.014 | 0.751 | 1.014 } 1.623 1.501

SO > 1.014 | 4.789 | 1.014 | 0.751 | 2.028 1.623 1.501

Na* = - | 796a | - . - -

Cl - - 11.080 | 2.991 | 2.325 { 2.721 | 5.986

1. Knop, 1884. 2. Knudson, 1946. 3. Helder, 1953. 4. Nitsch, 1972.
5. Gamborg, et al , B5, 1976. 6. Schenk & Hildebrandt, SH, 1972.
7. Murashige & Skoog , MS, (1962)

Sl olinll 5o dobglf &513a01 Sl Bany Sgie (V) Jgaxr

(Allphaalls)
izai I 2 | 3| alt s 6 7
Compound
KNO3 250 | - - | 950 | 2500 | 2500 | 1900
NaNO3 - - leoo| - - - -

aq



C\:I;‘;:)‘:’: y 1 2] 3 41| s 6 7
Ca(NO3)2. 4120 | 1000 J1000| - | - | - - ;
NH4NO3 - - - 10 - - | 1650
(NH4)2 SO4 - seof - - el - ;
H2P0O4 NH4 - - - -1 - ]300 -
H20 NaH2PO4 ; s - |so] - -
KH2PO4 250 }250 | - | 68| - - | 170
KCl - S lso | - | - . A
CaCl2.2H20 - -1 75 {220 | 150 | 200 | 440
MgS04.7H20 250 | 250 { 250 [ 185 | 250 | 400 370

Smaadl Joliadt (o dolgll i1 o) Gasy Sgine (A) Jga>

(A fpl2alls)
cl\:;(;x? y 1 2 | 3| 4|5 6 7
FeCl.. 6H,0 - -t | -] - ]
FeSO,. 7H,0 - = - | 27.8 (278 ) 150 | 27.8
MnSO,, 45,0 - {250 01 [ 132132 132 | 223

Yeu




(A) Jgs> G

g::l‘:;‘:;d 1 2 13| 4] s 6 7
ZnSO,. TH,0 - |7sl10]20] 20| 10 | 86
HBO, - - 103030} 50| 62
Kl - - too1|o7s|ors| 10 | o083
CuSO,. SH,0 - - 1003 |0.025]0025] 02 |0.025
NaMoO,. 2H20 - -] - Joa2s|o2s| o1 {025
CoCl,. 6H,0 - - | - loo2s|oo2s} o1 ]o.o2s
NiCl,. 6H,0 - - 1003 - - N
AlCl, - - Jooz| - . ) f
Na,EDTA - -1 - | 373373 200 | 373

1. Knop, 1884. 2. Knudson, 1946. 3. Héller, 1953. 4. Nitsch, 1972.
5. Gamborg, et al. (BS), 1976. 6. Schenk and Hildebrandt (SH), 1972.

7. Murashige and Skoog, (MS), 1962

S0l juoliall o Ahial ldll pans Sgimo (3) Jga

Medium :;‘I :;] I:fg,sll n?gs/l WH WH
Component mM mg/ 1
[(N-O3 18.8 | 1900.0 { 25.0 | 2500.0 | 0.8 80.0
ca(NO,),. 4H,0 - - - -] 12 | 2880
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(V) Jgor mi5

3

Medium nh:IISI r?:ﬁ n?]f/[ mBgsll WH WH

Component mM mg/ ]
MnSO,. H,0 = = 60.0 [ 10.0 - -
ZnS0,. TH,0 30.0 8.6 7.0 20 9.3 2.67
H,;BO, 106.0 6.3 50.0 3.0 250 1.5
KI 50 0.85 45 0.75 4.5 0.75
CuSO,. 5H,0 0.1 0.025 0.1 | 0.025 [0.004 ] 0.001
Na,EDTA 1000Y 373 |1000( 373 - -
Na,MoO,. 2H,0 1.0 0.25 1.0 0.25 - -
MoO - - - - 0.007 | 0.0001
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Loitiall oligdt 5 Al poliall 4,300 013081 (V1) Jaaa

Element ?J:i:[i;' Element ?J:i;llil(t:
Aluminium (Al) 26.98 Manganese Mn 54.94
Boron (B) 10.82 Molybdenum (Mo) 95.95
Calcium (Ca) 40.08 Nickel (Ni) 58.71
Carbon (C) 12011 Nitrogen (N) 14.008
Chleride (C1) 35.457 Oxygen (O) 16.00
Cobalt (Co) 58.94 Phosphorus (P) 30.975
Copper (Cu) 63.54 Potassium (K) 39.10
Hydrogen (H) 1.008 Sodium (Na) 22991
lodine (1) 126.91 Sulphur (S) 32.066
Iron (Fe) 55.85 Zinc (Zn) 65.38
Magnesium (Mg) 24.32 - -

A5l Egall 5 pieally 5 11 poliall S Lhrsadl by 31 (1Y) Jyox

i e

Compound Atomic Weight

1- Macro-elements

Ammonium nitrate NH,NO, 80.04
Ammonium sulphate (1\11_[4)450‘1 132.15
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(V1) Jgax

Compound Atomic Weight
Calcium chloride CaCl, 2H,0 147.02
Calcium nitrate Ca(NH,),4H,0 236.1
Magnesium sulphate MgSO,.7H,0 246.47
Potassium chloride KCL 74.55
Potassium nitrate KNO3 101.11
gf;‘;;g;‘;ﬁ:ge" NaH,PO,2H,0 156.01
2- Microglements
Boric acid H,BO, 61.83
Cobalt chloride CoCl,.6H,0 237.93
Cupric sulphate CuSO,.5H,0 249.68
Manganous sulphate MnSOQ, 4H,0 223.01
Potassium iodide Kl 166.01
Sodium molybdate Na,Mo0,.2H,0 241.95
Zinc sulphate ZnSO,.7TH,0 287.54

14



Y J_g.l.? c_:l.'r'

Compound Atomic Weight
Sodium EDTA Na,-EDTA 372.25
Ferrous sulphate FeSO,.7H,0 278.03
Ferric-sodium EDTA FeNaEDTA 367.07

S S yog o lassliadlly by Sall Ak 3200 ol 3g¥1 (1Y) Jgan

Compound Molecular Weight
I - Sugers and Alcoholic sugars
Fructose (CH,,0) 180.15
Glucose (CH,0; ) 180,15
Manitol (CH,,O,) 182.17
Sorbitol (C,H,,0) 182,17
Sucrose (C,,H O, 342,31
2- Vitamins
Ascorbic acid (Vit. C) 176,12
Biotin (Vit. H) 244 31
Calcium pantothenate (Ca salt of Vit. B1) 476,63
Cyanocobalamine (Vit. B1) 1357,64

Ve



() J_g..!q- c.nU

Compound Molecular Weight

L-Cystein HCL 157.63
Folic acid 441,40
Inositol 180,16
Nicotinic acid Or Niacin ( Vit.B3 ) 123,11
Pyridoxine HCL (Vit. B4) 205,64
Thiamine HCL (Vit. B1) 337,29
Glycine 75,07
L - Glutamine 146,15
3- Other compounds

Abscissic acid 264,31
Colchicine 399,43
Phloroglucinol 126.11

o) arlly liaialS ey Sl a3l o35l (16) Jgan

Phloroglucinol Compound Molecular weight
1- Auxins
p-Chlorophenoxy Acetic Acid (p-CAA) 186.5%

ARR



(V€) Jgu> b

Phloroglucinol Compound Molecular weight
2,4-Dichloro Acetic Acid (2,4-D) 221.04
Indole 3-Acetic Acid (1AA) 175.18
3-Indole Butyric Acid (IBA) 203.23

-Naphthalcne Acetic Acid (NAA) 186.20
f3-Naphoxy Acetic Acid (NOA ) 202.20
2- Cytokinins / Purins
Adenine (AD) 189.13
Adenine sulphate (ADS0O4) 404.37
e
N-Isopentenyl Amino Purine (2-ip) 203.3
6- Furfurylamine purine (Kinetin) 215.21
rydropyrany Hpurine
T
3- Gibberellin
Gibberellic Acid (GA3) 346.37
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