Hormones -> 40

    S4®  -> 46 
    VB®  -> 62
    PIN  -> 56
  1/2LM  -> 62
    DTv  -> 66

    GX®  -> 68
    BAN  -> 70
          2006-02-11
Agrobacterium rhizogenes
================================
¼ PIN 
50 mg KH2PO4
0,5 g CH
0,2 g ekstraktu z drożdży 
2 g glukozy
8 g agaru

pH 5,4
BANK 6-8°C
A combination of osmotic, low temperature and low light intensity
has been the most effective in lengthening periods between subcultures.
------------------------------------------------------------------------------

bank 6-8 C i 2-4 lata
maleńko światła
pożywka AGAROWA + GŁĘBOKO WTYKAĆ

pożywka typowa ale mało NH4NO3 lub pożywka Pinus !!!
+ 50 mg ascorbic acid + 100 citric acid + STS  + osmoticum
-------------------------------------------------------------------------------
osmoticum

sucrose 20 g  + sorbitol 20-40 g
sucrose 10 g  + sorbitol 20 g

mannitol 20 g + sorbitol 20 g
mannitol 20 g + glucose  20 g

mannitol 10 g + glucose 10 g
mannitol 20 g + glucose 20 g
Phenolic Exudates

Rachel Predeeba <rachel8predeeba@yahoo.com> wrote:

Dear tc members,

We're working on kingiodendron. The phenolics in this plant are too high for its reggeneration invitro. So please suggest us some methods other than using ascorbic acid and charcoal, for we've failed with it.

Rachel

-------------------

Hi! 

Try the following modifications to your medium: 

change sucrose to glucose (15 to 20 g/l) and add PVP soluble (250 mg/l), 
and reduce charcol. 

and really very important: 
increased the Boric concentration up to 15 to 25 mg/l. 
Fernando

Hi!


You should increse the calcium and  boric acid concentration in your 
culture medium to reduce tip necrosis. 

Fernando (bis) 

Dear  Rachel,

Try with 0.25% PVP + 0.5% BSA and decrease the amount of charcoal. This works in Banana so, you may expect results in your crop also.

regards

Sanjay Jha

Dear Rachel,

Try Liquid culture or semi liquid culture on surgical cotton as a base.

2. Reduce light intensity in the first week of subculturing

3. do minimum wounds during subculturing

4. PVP is aslo known good for reducing this problem by absorbing the

   phenolics.

Good Luck

Dr. Saifullah Khan

Solving Problems of Phenolic Exudates with Membrane Rafts /OSMOTEK/

A small lab wrote:

“ I am also trying to initiate some plants that exude a lot of phenols. Can you suggest to me some vessels, and equipment I can buy from you, the cost etc.”

Osmotek's reply:

I assume that you are carrying out the shooting on agar or semisolid medium. You should try to use rafts with liquid culture medium, or bioreactors. We have clients who do both with anthurium and other species which exhibit high phenolic exuding plant tissue (aconitum nepalus is another example), with great success. 

Diffusion of anything in agar is very slow, and causes all kinds of gradients near the cell wall. Especially with higher molecular weight compounds like phenolics, this causes the accumulation of very high concentrations in the immediate vicinity of the wound, and cell death. 

Liquid medium (eg with rafts), allows the phenolics to diffuse quickly away, and gives higher expression yields, not to mention faster growth. However, part of the secret is to use highly vented vessels with the raft, and to significantly lower the concentration of any plant growth regulators in the medium (factor or 3-4). They are much more accessible in liquid medium, and will actually cause browning when in excessive concentration. In agar medium the local concentration near the cell wall becomes quickly depleted and the steady state concentration that the plant material actually sees is much lower than what you put into the semisolid medium. If you still see you have a problem, you can try adding some PVP to the liquid medium, as it complexes the phenolics and removes them even faster. 
Best regards, Dr. Gerald Tanny, Managing Director
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               Into an ANTI-OXIDANT solution = vit.C + citric ac
SUMMA SUMMARUM

· minimum wounds + vit.C + citric ac.

· 400 mg/L PVP

· 2 days darkness

· more calcium + change sucrose to glucose + boric acid 

CYTOKININY + ANTYGIBERELINA + AUKSYNA + GIBERELINA = CLUSTERS
---------------------------------------------------------------------------

1 mg/L Kinetin + 1.0 mg/L Ancymidol + 0.0

1 mg/L Kinetin + 0.1-0.2 mg/L Flurimidol + 0.0

5 mg/L Kinetin + 0.2-1.0 mg/L Flurimidol + 1.0 mg/L IAA  + 0.5-1.0 mg/L GA3

4 mg/L 2iP     + 1.0 mg/L Ancymidol + 0.0

4 mg/L 2iP     + 0.1-0.5 mg/L Flurimidol + 1.0 mg/L IAA

8 mg/L 2iP     + 0.2-1.0 mg/L Flurimidol + 2.0 mg/L IAA  + 0.5-1.0 mg/L GA3

0.2 mg/L BAP   + 1.0 mg/L Ancymidol + 0.05 mg/L NAA     {s4 + 9 g/L glucose}

1 mg/L BAP     + 0.1-0.5 mg/L Flurimidol + 1.0 mg/L IAA

2 mg/L BAP     + 0.2-1.0 mg/L Flurimidol + 2.0 mg/L IAA  + 0.5-1.0 mg/L GA3

--------------------------------------------------------------------------

Flurprimidol jest 2x do 4x mocniejszy od Ancymidolu

OSMOTEK

Cluster Multiplication of Potato on Raft

The  liquid multiplication medium was MS Basal Salts and  Vitamin mixture (as per Sigma M5519), 20 g/l sucrose, 20 mg/l pantothenic acid, 1 mg/l ancymidol  and 1 mg/l kinetin adjusted to a pH of  5.1.

Cluster  Multiplication of Potato in LifeReactors

The  liquid proliferation medium (LPM) consisted of MS salts  (as  per  Sigma  M5524),  full  organics, 9.3  µm  kinetin,  100  mg/l  myoinositol, 100 mg/l adenine sulphate, 23.4 µm ancymidol and  3% sucrose.  Tuber induction medium (TIM) included 6% sucrose,

19.5 µm ancymidol and 23.2 µm Kinetin.

Liquid ... can reduce labor by more than 50% in Spathiphyllum.

About 10 -12 cubes are place in a sterile 500 ml wide mouth Erlenmeyer flask with 100 ml of liquid multiplication medium (MS Basal Salts and Vitamins [as per Sigma M5519], 30 g/liter sucrose 2.5 mg/liter kinetin and 2.5 mg/l Ancymidol).

Liquid Media, and culture procedures for potato (cv Desiree)

Proliferation Medium (P)

The raft and flask proliferation contains MS Basal Salts and  Vitamin mixture, 20 g/l sucrose, 20mg/l pantothenic acid, 1-3 mg/l  ancymidol, 0.1 -0.4 mg/l GA and 1-2 mg/l kinetin.

The medium is adjusted to a pH of 5.1.

Tuberization Medium (T)

The tuberization  medium (T) contains MS Basal Salts and Vitamin mixture, 80 g/l sucrose, 20 mg/l pantothenic acid, 1 mg/l ancymidol, 5 mg/l BA and 1.3 mg/l CCC adjusted to a pH of 5.1.

CYCLAMEN

    Szybkie tempo wzrostu zalezy od rosliny + media recycling

    passage 28 dni kiepsko, 21 dni Lepiej, 14 days OK!


         GMP + Sigma = kontrola GR

chemii 

    asparagine, glutamine, tyrosine, oraz inne organiczne

    media recycling bo polisacharydy oraz dolewka KH2PO4

    pozywki MS i inne bogate oraz S4 i inne ubogie + objetosc

    albo pozywka z deficytem Ca np. Litvay 1/2

fizyki

    hodowla na plynach {ROTOR RITA=TIS OSMOTEK WYTRZASARKA}

    dodatek CO2 oraz wentylacja etylenu

    Recent interest in micropropagation has involved

    Light Emmitting Diodes (LEDs) used as a light source.

cyclamen 5 mg/L 2,4-D + 0.2-0.5 mg/L BAP  

    duza zaszczepka oraz media recycling 20-25%

    1/2 MS + KH2PO4 80 mg/L + 20 g sucrose

    100 mg/L CH + 400 mg/L asparagine + 20 mg/L adenine

    [ALA-GLN 100 mg/L] + wit. Gamborg + 5 mg/L Ca-Pantotenate

MS + 3% sucrose + agar

AX clasters initiation                     ADV embryogenesis

0.1 NAA + 0.2 TDZ                          40 mg/L 2,4-D

AX clasters production                     ADV embryogenesis production

2 BAP + 0.2 TDZ or 0.4 TDZ                 20 mg/L 2,4-D + 0.5 BAP mg/L or …

1/2MS + KH2PO4 + 2% sucrose on liquid

AX clasters production                       ADV embryogenesis production

1 BAP + 0.2 FLUR + 0.1 TDZ                   5 mg/L  2,4-D + 0.2 BAP or 0.5 2iP

SODIUM THIOSULFATE   Na2S2O3.5H2O = 248.17

       or            Na2S2O3      = 158.10

SILVER NITRATE       AgNO3        = 169.87

============================================================

STS

AgNO3                                        2 mg/100 ml H2O

Na2S2O3.5H2O                                12 mg/100 ml H2O

                                                 =200 ml STS

or

STS

AgNO3                                        2 mg/100 ml H2O

Na2S2O3                                      8 mg/100 ml H2O

                                                 =200 ml STS

============================================================

In general the STS is prepared with a molar ratio between silver

and thiosulfate Df 1:4 respectively. Nearly all the silver

present in the solution is in the form of [Ag(S2O3)2]-3, 

the active complex for ethylene effect inhibition. 

AgNO3 is used in PLant tc mainly as an inhibitor of ethylene but as the

use of the the pure chemical is somewhat uncomfortable, the best way to 

use Silver-nitrate in TC media is as STS (Silver Thio Sulfate).

It is prepared  by mixing stock solutions of AgNO3 and  Sodium

thio-sulfate. In at least 1:4  Molar ratio. You must be careful 

always to pour the silver nitrate into the NaS2O3 and

not vice-versa. In all preparation and keeping stock actions 

DO NOT use metal utensils. As most of the active ingredient (Silver)

in the solution, is in the form of Thio-sulfate ion, the molarity

of the STS is equivalent to the molarity of the AgNO3.

STS solutions can be autoclaved with the medium and can

be kept in refrigerator for several weeks without damage.

HOLLAND = GX2 = GX® 
pH 5.5 !            GAM        GX1       GX2     RX3       DT!       DX
=========================================================================

NH4NO3              500        500       500     400      400       500          

KNO3               2500       1000      1000    1000     2000      2000

Ca(NO3)2x4H2O      1500       2000      1500    1000     1500      1500

MgSO4x7H2O          500        600       500     400      400       400

KH2PO4              250        250       200     200      200       200

FeEDDHA              70         70        50      50       75        80

Micro Holland         2 ml       2 ml      2 ml    2 ml     0         0

Micro Rosa            0          0         0       0        2 ml      2 ml

Sucrose   g/L        30         30        20      20       20        25

Cellulose CM

PH                             5.5       5.5         5.5

      Micro Holland® (+Cu –Mn) Dicotyledone

      ======================================================

      H3BO3               800                  8

      MnSO4.1H2O          800                  8

      ZnNa2EDTA           800                  8

      Na2MoO4.2H2O         20                  0.20

      CuSO4.5H2O           10                  0.10

      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                        *2 ml

      Micro Rosa

      ======================================================

      H3BO3               800                  8
      MnSO4.1H2O         1500                 15

      ZnNa2EDTA          1000                 10

      Na2MoO4.2H2O         25                  0.25

      CuSO4.5H2O            5                  0.05

      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                        *2 ml

Table 1. Results of Gerbera ‘cv 1’ propagation on 3 different media,

and on MS media + Cu and - Mn. At least 30 shoots were used per medium. 

At the end of subculture a cluster of shoots had been formed.

==========================================================================

medium   Weight(mg)   Multiplication-factor  Mean plant size  Hyperhydr.%

MS       385 + 42     5.1 + 0.5              1.2 + 0.2        16.7

DKW      719 + 54     4.9 + 0.3              1.4 + 0.2        13.3

GAM I    773 + 66     5.8 + 0.4              1.8 + 0.3         0

==========================================================================

Results HOLLAND

For cymbidium the adapted (to elemental analysis) medium was better for propagation of PLB’s (protocormlike bodies) than the other tested liquid media 1 MS and 1DKW; mean weight increase during 4 cycles: 3.87 + 0.14, 2.82 + 0.08 and 3.56 + 0.07 resp. For gerbera again the adapted (to elemental analysis) medium was better for growth and also for multiplication. A further adaptation was found in micronutrients. Concentration of copper in hydroponics is much higher than in tisue culture media, whereas manganese is relatively much lower. Normally concentrations used in tissue culture are between 2 and ten times higher than in hydroponics. For copper this is just the opposite, MS has only a fifth of the concentration used in closed hydroponics. Manganese is 20 times higher in MS than in hydroponics. Increasing copper by a factor 16 and diminishing manganese by a factor 10, compared to micro-MS concentrations resulted in better growth of the gerbera compared to MS medium. Especially the higher copper content had a great beneficial effect. Lower manganese gave also better growth, but the plantlets looked a little chlorotic.

These two adaptations in micronutrients together in the macromineral adapted medium GAM resulted in the best medium, but they were not totally additive. Nevertheless this GAM (+Cu – Mn) medium resulted in improvements of bunch weight, plantlet number and size of more than 25 till 75 % depending on cultivar and cycle, compared to the ‘normal’GAM medium.

For rose and apple similar results were obtained with media, adapted to the elemental composition of the species. Copper and manganese adaptations had a much smaller effect than found for gerbera.

Discussion HOLLAND

Analyses of ‘used’ media showed no exhaustion for any specific macro-mineral (results not shown). This meant that the differences in growth on the investigated media were a consequence of the differences in relative concentrations of these minerals, and therefore differences in relative uptake. Analysis of plant tissues (results not shown) indicated that the main differences in mineral content were in sulphate, magnesium, calcium and iron. Especially the higher values found in plants from adapted media for calcium, magnesium and iron could be the main reason for better growth on these media. Because iron concentration in the three media is the same, higher iron uptake should then be caused by the differences in relative ion concentrations, whereas a higher calcium concentration in the media is directly responsible for the higher calcium content. For the effects of copper and manganese specific analyses were not made yet.We conclude that it can be very valuable for improvement of in-vitro propagation to apply the strategy of adapting the mineral content of tissue culture media to the elemental analysis of the plant and, if the plant is grown in hydroponics, adaptations derived from hydroponic substrate composition can have beneficial effects too..

ZEATIN punktowo 2 mg/L

Do probówki z 10 ml pozywki

dodaj przez filtr 1 ml hormonu

zeatin + wit C + citrate + PEG + pH 5.5

5 mg kw cytrynowy

5 mg PEG 6000

0.5 mg wit C

0.2 mg Zeatin

pH 5.5

ad 10 ml H20

rozpusc 10 mg Zeatin w 10 ml H20 + kropla NaOH + pipetowac 0.2 ml

INICJACJA + REJUVENALIZACJA

    * zeatyna punktowo przez filtr !!!

    * szczepienie in vitro na klej

    * szczepienie in vivo na klej !!!

    * demetylacja 5-AC

Pozywka stala - optymalizacja

mT, TIBA, PCIB

sacharoza na glukoza

Pozywka plynna - dwufazowa

Izrael - Osmotek
Indie - Woreczki

Plynna poruszana

Francja - RITA

Kraków - ROTOR

Zamglawinie 

Aeroponika - NASA

Aeroponika - WATERFORD

p-Chlorophenoxyisobutyric acid (PCIB) SIGMA 

inhibits auxin action as genuine antiauxin by binding to the auxin receptor

C 7142 2-(p-CHLOROPHENOXY)-2METHYLPROPIONIC ACID  50G 62 DM

Demetylation – usefull in rejuvenalization

A 2385 5-Azacytidine                              100 mg 57 DM

VITIS Mini + Mikro Holland
Mini-MS + Ca

---------------

NH4NO3     1200

KNO3       1500

Ca(NO3)2   700

MgSO4      300

KH2PO4     200

FeEDDHA     70

......    

Sacharose   25 g

FeEDDHA ?

NH4NO3   25  100 300 400 300 200 400 400 400 400 800 500 400 500 400 500 1.5

KNO3     40  50  400 500 500 800 500 700 500 1.0 1.0 1.5 1.8 1.8 2.0 2.0 2.0

Ca(NO3)2 25  50  200 200 300 300 500 400 700 500 400 500 850 850 1.5 1.5 700

MgSO4    10  25  100 200 200 200 250 200 250 200 200 200 350 350 400 400 350

KH2PO4   5   10  75  100 100 100 120 120 100 150 120 200 200 220 220 250 250

FeEDDHA  2   4   20  20  20  20  30  25  30  40  35  45  50  60  70  70  90
Szczepienie na „klej”

0. Kontrola

Fitohormony 0% BAP + 0% NAA

Witamina    0.1% B1

Aseptyk     0.1% Rokonsal KS4

Tween       0.1%

MetOH       10%

A. Słabo

Fitohormony 0.1% BAP + 0.1% NAA

Witamina    0.1% B1

Aseptyk     0.1% Rokonsal KS4

Tween       0.1%

MetOH       10%

B. Mocno

Fitohormony 1% BAP + 1% NAA

Witamina    0.1% B1

Aseptyk     0.1% Rokonsal KS4

Tween       0.1%

MetOH       10%

C. 7 dni na oczko

Fitohormony 1% BAP

Witamina    0.1% B1

Aseptyk     0.1% Rokonsal KS4

Tween       0.1%

MetOH       10%

D. 7-14 dni - 0czyścić i nałożyć

================================

BAP         1.0% BAP      300 mg
NAA         0.1%           30 mg

Witaminy    0.1% B1        30 mg

DMSO        1.0%          0.1 ml

Linomag               30 g

Rivanolum   0.1    1 tab.

================================

Rozpuszczać w 60 C + NH4OH

Doug,

I missed the original post, but if you're looking for side shoots I would

suggest the cytokinin benzylaminopurine (BAP) or BAP-riboside. I make a

paste containing 89% lanolin, 5% EtOH, 5% DMSO, 1% BAP-riboside, and

this works quite well for my Phalaenopsis. I used the riboside because I

had some laying around, BAP would probably be better.

Justin
KEIKI = BAP + Antyauksyny np. TIBA PCIB
G R A F T I N G   I N  V I T R O   F O R   R E J U V E N A L I Z A T I O N

T R A D I T I O N   &   L O N G   P R A C T I C E

C O C U L T I V A T I O N

--------------------------------------------------------------------

Murashige and grafting:                          (Toshio Murashige)

 old lemons – viruses removal

 old sequoias – cascade grafting                 I stage

Pea in vitro grafting: compatibitity             (Science + Mendel)

Tea grafting in vitro / in vivo                  (Honkong)

                                                 III stage

Olive tree grafting rejuvenalization             (Minnesota)

                                                 I stage

--------------------------------------------------------------------

Oak and grafting: in vivo to in vitro            (Drezdenko)

                                                  I stage

Rhododendron grafting routine                    (Krakow)

                                                    ?

Julita & graftig                                 (Gorzycko)

                                                    ?

Phalaenopsis grafting                            (Lodz)

                                                    ?

--------------------------------------------------------------------

C O C U L T I V A T I O N - successful in protoplast regeneration!

--------------------------------------------------------------------

Antyoxidants in vitro against black tissue

--------------------------------------------------------------------

vitamin C       20%            [plants ? - cocultivation]*

gallic acid     40%            [Gallic acid G 7384 100 g 28.40 DM]

canabinoides    60%            [Cannabis sativa - cocultivation!]

--------------------------------------------------------------------

PPM [or T 8904 Thiabendazole]

-----------------------------------------

methylchloroisothiazolinone 2.7 g

methylisothiazolinone       0.3 g

H2O                      ad 30  ml

-----------------------------------------

0.35 g/L    (use 3 ml/L or 6 ml/L) 

   Somatic Embryogenesis of Soyabean & Repetitive Eembryogenesis

1. Induction:      Murashige and Skoog salts                 MSD40

   low light       B5 vitamins 

   explant size    3% sucrose 

   (4 mm)          pH 7.0 

                   40 mg/L of 2,4-D 

                   0.2% gellan gum as a solidifying agent

2. Proliferation:  Solid medium                              MSD20

   low light       Murashige and Skoog salts 

                   B5 vitamins 

                   3% sucrose 

                   pH 5.8 

                   20 mg/L of 2,4-D  

                   0.2% gellan gum as a solidifying agent 

              ***  Liquid medium                             FN Lite

                   Finer & Nagasawa Lite macro salts 

    selection      Murashige & Skoog micro salts 

                   B5 vitamins 

                   1 g/L asparagine (or ALA-GLN)  

                   5 mg/L of 2,4-D 

                   1% sucrose 

                   pH 5.8

3. Histodifferentiation & Maturation: Using solid medium

     8 weeks   a.  Histodifferentiation Medium            MSM6AC

                   Murashige and Skoog salts 

                   B5 vitamins 

                   6% maltose 

                   pH 5.8 

                   0.5% activated charcoal 

                   0.2% gellan gum as a solidifying agent

               b.  Maturation Medium                      MSM6

                   Murashige and Skoog salts 

                   B5 vitamins 

                   6% maltose 

                   pH 5.8 

                   0.2% gellan gum as a solidifying agent

                   --------------------------------------

    3 weeks   ***  Using liquid medium:

                   Histodifferentiation and Maturation    FNL0S3S3

                   FN Lite macro salts 

                   Murashige and Skoog micro salts 

                   B5 vitamins

                   1 g/L asparagine (or ALA-GLN!/and PRO)

                   3% sucrose

                   3% sorbitol

                   pH 5.8

 4. Desiccation is necessary to normalize germination and development

    7 days         Germination & Conversion Medium        MS0

                   Murashige and Skoog  salts

                   B5 vitamins

                   3.0% sucrose   +GA3+BAP

                   pH 5.8

                   0.2% gellan gum as a solidifying agent

FNLite Salt Formulation Macro Salts                       FNL

-----------------------------------

(NH4)2SO4 -  463 mg 

 KNO3 -     2830 mg 

 MgSO4       370 mg 

 KH2PO4 -    185 mg 

 CaCl2       300 mg/L]

 Iron as per Murashige & Skoog

-----------------------------------

High doses of fitohormons

-----------------------------------

2,4-D          40    20    5    2

PICLORAM          30       5

-----------------------------------

Osmoticum

-----------------------------------

Sucrose

Sucrose+Glucose

Maltose

Sorbitol

Glucose

PEG6000

10 g/L agar

Desiccation

-----------------------------------

Organics supplementation

------------------------------------------------------------------

xx  best      cocultivation, spend media contain viability factors 

xx  good      Cooconut Milk, Bananas, Tomatoes! probably also Kiwi

------------------------------------------------------------------

67  Sigma     A 0550 ALA-GLN        5 g 105,10 DM

84  Duchefa   A 0725 L-Asparagine 100 g  35,00 NLG

130 Duchefa   P 0717 L-Proline    100 g  48,00 NLG

---------------------------------------------------

INDUSTRIAL EMBRYOGENESIS

---------------------------------------

High frequency      minimum 25% to 75%

Long duration       repetive cultures

Genetic stability   maximum 6 months

---------------------------------------

Tissue Culture Lab 2000 

---------------------------------------

axillary buds

adventitious buds

---------------------------------------

EMBRYOGENESIS ON LIQUID 

- proliferation 

- maturation

                         & desication

AND CLASTERS WITH FLURIDONE

                        - see OSMOTEK
---------------------------------------

Peanut somatic embryogenesis

1. Induction:

 Explants: Axis epicotyls from mature, dry seed are placed on

 MSP30 for 6 weeks to induce embryogenesis. 

 Medium    MSP30:                                            MSP30

           Murashige and Skoog salts  

           B5 vitamins  

           3% sucrose  

           pH 5.8  

           30 mg/L of picloram

           0.8% Sigma agar as a solidifying agent

 Comments:

 The embryos to the right formed from an axis on MSP30

 medium. Induction efficiency is very genotype specific. 

2. Proliferation:

 The primary embryos obtained from step 1 above are

 transferred to MSP30 medium at monthly intervals, to

 obtain highly repetive cultures, as seen at right. These can

 usually be obtained after just a couple of transfers, with

 stringent selection for small, compact embryo morphology.

 These repetitive embryos are then transfered to liquid

 medium, as described below. 

           Liquid medium FNS4P5:                             FNS4P5

           Finer and Nagasawa salts

           B5 vitamins

           4% sucrose

           pH 5.8

           750 mg/L - 5 mM asparagine MW 150

           5 mg/L of Picloran

 Comments:

 Once they have gone repetitive on MSP30 medium, they may be transferred to

 FNS4P5 liquid medium, whereby they require biweekly subculture to fresh medium.

 The selection of embryogenic tissue during each subculture is essential.

3. Embryo histodifferentiation:

        Medium MS0M3 Liquid:                                 MS0M3

        Murashige and Skoog salts 

        B5 vitamins 

        3% maltose 

        pH 5.8 

Comments: Globular-stage embryos give rise to cotyledonary-stage embryos upon removal of the auxin. The peanut embryos remain in this medium for three weeks (four weeks on solid MSM6ac). 

4. Maturation:

        Medium MS0M6 Liquid:                                MS0M6

        Murashige and Skoog salts

        B5 vitamins 

        6% maltose 

        pH 5.8 

      Comments: Cotyledon-stage embryos from step 4 are broken into smaller pieces and transfered to MS0M6 liquid medium for their maturation. Physiological development at this stage is not apparent. Peanut embryos are kept on this medium for 2 weeks (4 weeks if kept on MSM6).

5. Desiccation:

      Comments: Dessication may be as simple as placing several embryos in an empty Petri dish, sealed with a micropore tape, for at least 7 days or until dry, depending on genotype and the amount of tissue in plate. The actual number of embryos in the dish depends on the size of the embryos, but enough need to be placed in the plate to maintain a high humidity. If the embryos are small, and too few are placed in the dish, the embryos will dry out too quickly. This can be prevented by adding 1-2 cc of solidified medium to the plate.

6. Germination & Conversion:

        Medium MSS3GB:                                       MSS3GB

        MS salts

        B5 vitamins

        3% sucrose

        3 mg/L BA

        0.5 mg/L GA3

        pH 5.8

        0.8% Sigma agar as a solidifying agent 

Comments: Embryos stay on this medium for 6-8 weeks, this is when roots and shoots should develop. Once seedlings have visible shoot and root formation, they may be transferred to MSS3 + .2 mg/L NAA in culture tubes for root development (top left), then transplanted into soil, hardened off, and taken to a greenhouse (top center), where the plants may flower and set seed (top right).

  In Aeroponics growth faster 600% - 1400%  Colorado   JET

  In Hydroponic growth faster  30% -   50%  California NFT

  ------------------------------------------------------------

  hydroponics, fertilizer exchange weekly   Starting/Refilling

  aeroponics, spraying 3 sec, pause 2 min   Culture + 100 psi

  evaporation, automatic level meter        Salt Alarm

  ISOLITE, rockwool, perlite + vermiculite  FeEDDHA or FeEDTA

  positioning planes, mowing fertilizer     pH down HNO3 or H3PO4 

  tubes with holes, circulating fertilizer  pH up Ca(NO3)2 or K2CO3

  pH meter = automatic or daily   pH 5-6    Israel

  EC meter = automatic or daily   EC >0.9   Australia

  O2 meter = automatic +  H2O2    O2 >1000  Canada

  summer  N/K relatively more N   HNO3 + tank A + tank B

  winter  N/K relatively more K   reverse osmosis + fertilizer

  minerals, organic, hormones     HPI or sodium or sulfur light

  inadequate flow* typical fault  deficit CO2 add CO2 add O2

  add silicon & more Mn sanitary  remove excess of ethylene

  double sand filtration (NaOCl)  algae worry, pest plague

  Mesopotamian irrigation, Pharaohs Nile floods, Chinese rice polders 

  Aeroponic Spray Intervals: The hydro-atomized spray interval

  (time between nutrient applications) and the duration (length of time

  of the spray application) are controlled by the system's Control Unit.

  This patented process utilizes high water pressure to deliver 

  water/nutrients/auxins to the plants in the aeroponic chamber. 

  The hydro-atomized spray fully surrounds the plants in the chamber(s).

  The force of the spray literally cleanses the plants keeping them

  fresh and turgid causing them to develop rapidly. The spray interval 

  provides the oxidation period necessary for primorida root development.

  The spray duration provides the necessary moisture and nutrient level

  necessary for plant bio-mass development when proper levels of light 

  and temperature are maintained. 

  The spray interval and duration can be adjusted for the specific

  environmental requirement of the plants being grown in the aeroponic

  system.

  KOZAI 1992. Micropropagation under photoautotrophic conditions.

  Plants, in general, have relatively high photosynthetic ability

  and they may grow faster in some cases under photoautotrophic

  conditions than under heterotrophic or mixotrophic conditions,

  provided that the physical and chemical environments in vitro

  are properly controlled for photosynthesis.

  Photoautotrophic leaves + CO2 + H2O and Sun = Glucose

  Sun T 400W Agro lamp + HPI T 400 W lamp produced by Philips

  photosynthetic photon flux 60 umol/m2s + temp. 25C to 27C

  lake water + HNO3 at pH 5.5 + fertilizer + phytohormones

  CO2 permeable bags, fed batch cultures, EC max<1413 uS/cm

  Aquaria     JG    5P   5S

  =========================

  NH4NO3     100   400  500

  KNO3       800   500  700

  Ca(NO3)2   400*  700  450

  MgSO4      400*  250  200      X        Y        Z

  KH2PO4     100   150  150     =========================

  FeEDDHA           30          BAP 0.5  BAP 2.0  BAP 3.0

  KJ               0.2          NAA 0.5  NAA 2.0  NAA .01

  Micro Pin          2 ml

  Vit B1           0.5           A        B*       C

  PEG              500          =========================

  BAP              1.0          BAP .2   BAP .5   KIN 2.0

  NAA              0.1          NAA .02  NAA .02  NAA .02

  pH+CaCO3         5.8

  H2O             5000 ml       H202     5 ml

  K2SiO3            10

  700 NaCl EC = 1413 uS/cm      11.8 NaCl EC = 23,8 uS/cm

  Photosynthetic photon flux 100 umol/m2s + temp. 25C to 27C

  Cacti&Succ    C&S  EK2  EK3         EC<500 uS/cm

  ===========================         ============

  NH4NO3        200   50   50         BAP    2.0

  KNO3          400  500  1.0         NAA    0.1

  Ca(NO3)2      400  250  500

  MgSO4         200  250  500

  (NH4)2HPO4     50   50  100

  K2SiO3              20

  FeEDDHA             20

  KJ                 0.1

  Micro Pin            2 ml                    * 

  Vit B1             0.5         A      B      C       X      Y

  PEG               1000         =================     ==========

  BAP                0.2         0.2    0.5    1.0     0.5    2.0

  NAA               0.01         0.01   0.02   0.05    0.5    2.0

  pH                 5.2

  H2O               5000 ml      H2O2   5 ml

  Growth of cultures on inert supporting materials, open vessels.

  700 NaCl EC = 1413 uS/cm       11.8 NaCl EC = 23,8 uS/cm 84-75-854 /3

  Photosynthetic photon flux  80 umol/m2s + temp. 22C to 24C

  Azalea&Rhod   AR1  AR2  AR$         EC<700 uS/cm 

  ===========================         ============

  NH4NO3         50   50   50         2iP   5   10

  KNO3          400  400  400         NAA   1    0

  Ca(NO3)2      100   50    0

  MgSO4         100  150  100

  (NH4)2HPO4    100  100  100

  K2SiO3              20

  FeEDDHA             20

  KJ                 0.1

  Micro Pin            2 ml      *

  Vit B1             0.5         A      B      C       X      Y

  PEG                500         =================     ==========

  BAP                0.2         0.2    0.5    1.0     0.5    2.0

  NAA               0.01         0.01   0.02   0.05    0.5    2.0

  pH                 5.2

  H2O               5000 ml      H2O2   5 ml

  Growth of cultures on inert supporting materials, open vessels.

  700 NaCl EC = 1413 uS/cm       AR$ + tap water + HNO3 = Ca(NO3)2

                     Current Nutrient Solution

               wheat                            soybean

             starter preanthesis postanthesis   starter vegetative

  ================================================================

  Ca(NO3)2      1 mM       1 mM     0.5 mM         1 mM       1 mM

  KNO3          1 mM       4 mM       2 mM         1 mM       5 mM

  KH2PO4      0.5 mM     0.5 mM     0.5 mM       0.5 mM     1.25mM

  MgSO4       0.5 mM     0.5 mM    0.25 mM       0.5 mM     1.5 mM

  K2SiO3      0.1 mM     0.1 mM       0 mM       0.1 mM     0.1 mM

  K2SO4         0 mM       0 mM       0 mM         0 mM     0.5 mM

  Fe(NO3)3     10 uM     2.5 uM     2.5 uM         5 uM     1.5 uM

  FeEDDTA      25 uM       5 uM       5 uM        40 uM      10 uM 

  MnCl2         3 uM       6 uM       3 uM         6 uM       9 uM

  ZnSO4         4 uM       2 uM       2 uM         6 uM       2 uM

  H3BO3         2 uM       1 uM     0.2 uM        60 uM !    60 uM

  CuSO4         1 uM       1 uM     0.6 uM         2 uM       4 uM 

  Na2MoO4    0.09 uM    0.03 uM    0.03 uM      0.03 uM    0.03 uM

  add HNO3 (H3PO4) or Ca(NO3)2 as needed to control pH to about 5.6

   wheat hydroponics    starter     preanthesis   postanthesis   w25%  w98

   KNO3              100  1.0 mM    400  4.0 mM    200  2.0 mM   100   100

   Ca(NO3)2          250  1.0 mM    250  1.0 mM    120  0.5 mM    80    50

   MgSO4             120  0.5 mM    120  0.5 mM     60  0.25mM    30    50

   KH2PO4             70  0.5 mM     70  0.5 mM     70  0.5 mM    20    20

   K2SiO3             10  0.1 mM     10  0.1 mM      0    0 mM     2     2

   PEG                10  0.1 mM     10  0.1 mM     10  0.1 mM     2     2

   soya hydroponics    starter      vegetative        cacti      s25%  s98

   KNO3              100  1.0 mM    500  5.0 mM    200  2.0 mM   125   120 

   Ca(NO3)2          250  1.0 mM    250  1.0 mM    100  0.4 mM    80    80

   MgSO4             120  0.5 mM    370  1.5 mM    100  0.4 mM    90    90

   KH2PO4             70  0.5 mM    150  1.25mM     50  0.4 mM    40    10

   K2SiO3             10  0.1 mM     10  0.1 mM     10  0.1 mM     2     2

   PEG                10  0.1 mM     10  0.1 mM     10  0.1 mM     2     2

   orchid aeroponics    spray  1     spray  2        foggy       mist  m98

   NH4NO3               1   mg/l     1.6 mg/l     N  0.030  mM     5    10

   KNO3                 0.8 mg/l     0.8 mg/l     K  0.008  mM     4     8

   Ca(NO3)              0.2 mg/l     0.2 mg/l     Ca 0.0008 mM     1     2

   MgSO4                0.4 mg/l     0.4 mg/l     Mg 0.0016 mM     2     4

   KH2PO4               0.2 mg/l     0.2 mg/l     P  0.002  mM     1     2

   K2SiO3               0.02mg/l     0.02mg/l     Si 0.0002 mM    .1    .2

   H2O R\O              FeEDDHA + Micro Pin 0.25 ml + 0.02 NAA

   add HNO3 (H3PO4) or Ca(NO3)2 as needed to control pH to about 5.6

Early hydroponics solutions were composed of several salts to provide the essential elements that were currently known. An example is Knop's solution (1862):

 0.2, KNO3, 0.8 Ca(NO3)2; 0.2, KH2PO4; 0.2. MgSO4*7H2O; 0.1, FePO4 (all concentrations in units of grams/litre).

A modern nutrient solution, such as a modified Hoagland solution, might similarly be composed of a few salts: 

0.4 NH4NO3; 2.4 KNO3; 1.6 Ca(NO3)2; 0.8 MgSO4; 0.1 Fe as Fe-chelate; 0.023 B as B(OH)3 [boric acid]; 0.0045 Mn as MnCl2; 0.0015 Zn as ZnCl2; 0.00035 Zn as ZnCl2; 0.0001 Mo as MoO3 or (NH4)6Mo7O24; Cl as chlorides of Mn, Zn, and Cu (all concentrations in units of millimoles/litre).

A significant problem in growing plants in nutrient solutions is that of supplying sufficient quantities of iron. When iron is supplied as an inorganic salt, such as FeSO4 or Fe(NO3)2, it can precipitate out of solution as iron hydroxide. If phosphate salts are present, insoluble iron phosphate will also form. This precipitation of the iron out of solution makes it unavailable for the plant, unless iron salts are added at frequent intervals. Initial attempts to alleviate this problem involved adding iron together with citric acid or tartaric acid to the nutrient solution. These compounds, which form a soluble complex with cations such as iron and calcium, are called chelating agents. More modern formulations have used the chemical ethylenediaminetetraacetic acid (EDTA).

In many respects, the greatest advances in hydroponics since the time of Knop have been: 

        The use of iron in chelated form, that is to say, iron that is supplied with compounds such as EDTA, DTPA, and EDDHA that form stable complexes with the iron in solution and keep it from precipitating.  

        the intentional addition of the micronutrients, instead of relying upon reagent impurities. 

          Cryo without DMSO

   ============================================================

   7 days Pin liquid 20g sucr 2 IAA + Pro 0.1 g + PEG 1  ml + 4C

   night in 5 g sucrose + PROP 0.5 ml + PEG 1.0 ml + 8 ml H2O

   20 min alginate 200 mg + PROP 0.5 ml + PEG 1.0 ml + 8 ml H2O

   30 min Ca(NO3)2 100 mg + PROP+PEG + 5 g sucrose   + 8 ml H2O

   2 hr drying on plastic + germinate control on S4 medium

   5 hr from plus 4C to minus 30C in box "Mr Frosty"

   drop to -196C for a million years storage in liquid N2

   warm up 30 C in liquid, next germinate on S4 medium

          Cryogenics old

   ============================================================

   5 days P20 medium 2 IAA + Pro 0.1 g + PEG 1  ml  + 4C

   20 min alginate 200 mg + PROP 0.5 ml + PEG 0.5 ml + 8 ml H2O

   10 min Ca(NO3)2 100 mg + PROP 0.5 ml + PEG 0.5 ml + 8 ml H2O

   1 hr in 5 g sucrose    + PROP 0.5 ml + PEG 0.5 ml + 7 ml H2O

   2 hr drying on plastic, germinate control on S4 medium

   5 hr from plus 4C to minus 30C in box "Mr Frosty"

   drop to -196C for a million years storage in liquid N2

   warm up in laminar hood, next germinate on S4 medium

   PROP = 2,3 propanediol,  Pro = L Proline,  PEG = PEG 400

   Cryo IV Alinate - gelation seeds from outside to inside

   ================================================================

   5 days P20 medium 2 IAA + Pro 0.1 g   + PEG 1 ml + 4°C refrigerator

   20 min + alginate*100 mg  + PrOH 0.2 ml + PEG 0.2 ml + 4 ml H2O

   20 min sucrose 4 g + Ca(NO3)2 100 mg + PrOH 0.4 ml + PEG 0.4 ml + 8 ml H2O

   2 hr drying on plastic, *Control germinate on S4 + 2 GA3

   * 5 hr from plus 4°C to minus 30°C in cup "Mr. Frosty"

   * drop to -196°C for a million years storage in liquid N2

   quick warm up in laminar hood, next germinate on S4 + 2 GA3

   Cryo V Cellulose - gelation seeds from inside to outside

   ================================================================

   5 days P20 medium 2 IAA + Pro 0.1 g + PEG 1 ml + 4°C refrigerator

   20 min + CM-C 1 g + sucrose 2 g + Ca(NO3)2 50 mg + 

                   PrOH 0.2 ml + PEG 0.2 ml + 4 ml H2O

   20 min + alginate* 200 mg + PrOH 0.4 ml + PEG 0.4 ml + 10* ml H2O

   2 hr drying on plastic, *Control germinate on S4 + 2 GA3

   * 5 hr from plus 4°C to minus 30°C in cup "Mr. Frosty"

   * drop to -196°C for a million years storage in liquid N2

   quick warm up in laminar hood, next germinate on S4 + 2 GA3

   PrOH = 2,3 propanediol, Pro = L-Proline, PEG = PEG 400,

   CM-C = CM Cellulose
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        Hydroponics       Drops              Sprays

       ==============================================

       N  16 mM          N  0.85            N  0.030

       K  6              K  0.25            K  0.008

       P  2              P  0.025           P  0.002

       Ca 4              Ca 0.25            Ca 0.0008

       Mg 1              Mg 0.10            Mg 0.0016

       S  1              S  0.10            S  0.0013

       ==============================================

       N\K   2-3         N\K   3            N\K   4-5

       Ca\Mg 4           Ca\Mg 2.5          Ca\Mg 0.5

              Principles verify by practice 1997

============================================================================

g/l  Fa3 RIT Sp2 S4+ A2+ SH+ A3+ GS+ Pin Or+ Oms VB+ QL+ QLL DT+ DTL MS+ MSL

     0.1 0.2 0.7 1.1 1.4 1.6 1.8 1.9 2.0 2.3 2.5 3.0 3.7 3.8 4.6 4.7 4.9 4.9

sucr                 8   10  10  15  10  15  20  15  15  18  20  25  35  40

gluc 2   1!  5   6   6   7   7   9   7   10  10  10  10  12  12  15

============================================================================

Pluronic F-68 * TDZ 0.05 * Asparagine * 2,4-D * 20% MSxx * PVP 400 * Maltose

                           ALA-GLN * Prolin

                 The analyzes of media composition

                   #   #   #   #       #       #       #                   #

mg/l     Fa3 RIT S4+ A1+ A2+ SH+ A3+ GS+ Pin Or+ Oms VB+ QL+ QLL DT+ DTL MS+

============================================================================

Citric   5   10  20  20  30  30  30  30  50  50  70  70  70  70  100 100 100

NH4NO3   25  100 300 400 300 200 400 400 400 400 800 500 400 500 400 500 1.5

KNO3     40  50  400 500 500 800 500 700 500 1.0 1.0 1.5 1.8 1.8 2.0 2.0 2.0

Ca(NO3)2 25  50  200 200 300 300 500 400 700 500 400 500 850 850 1.5 1.5 700

MgSO4    10  25  100 200 200 200 250 200 250 200 200 200 350 350 400 400 350

KH2PO4   5   10  75  100 100 100 120 120 100 150 120 200 200 220 220 250 250

FeEDDHA  2   4   20  20  20  20  30  25  30  40  35  45  50  60  70  70  90
Sucr g/l or Maltose  8   8   10  10  15  10  15  20  15  15  18  20  25  35 

Gluc g/l 2   2   6   6   6   7   7   9   7   9   10  10  10  10  12  15  17

PEG 6000 50  50  250 250 250 250 250 250 250 250 250 250 250 500 250 500 250

CH       100 100 300 300 300 300 300 400 400 400 400 400 400 400 400 400 500

pH       5.0 5.5 5.2 5.2 5.2 5.4 5.2 5.2 5.4 5.4 5.5 5.5 5.5 5.5 5.5 5.7 5.7

Ala-GLN  50  50  100 100 100 100 100 200 200 200 200 200 400 400 400 400 500

GSH      5   5   10  10  10  10  10  20  20  20  20  20  20  20  20  20  40

Folic    0.2 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1

Ascorb   1   1   1   1   1   1   2   2   2   2   2   2   2   2   2   2   5

============================================================================

rose FeEDDHA replaces yellow FeEDTA,  check pH of medium after autoclaving

Asp! Gln+GSH+Folic+Ascorb=filtrated,  spend media contain viability factors!
*Ala-GLN >> Asparagine >> CH (Pro)    # = potassium rich media, Ca-Gluconate

                   Doubling time & multiplication ratio

                                                                    MR

  ====================================================================

  days     0   2   4   6   8   10

  plants   1   2   4   8   16  32     dt=0.3x10/lg32=2 days      32000 

  days     0   5   10  15  20  25

  plants   1   2   4   8   16  32     dt=0.3x25/lg32=5 days         64

  days     0   10  20  30  40  50

  plants   1   2   4   8   16  32     dt=0.3x50/lg32=10 days         8

  days     0   15  30  45  60  75

  plants   1   2   4   8   16  32     dt=0.3x75/lg32=15 days         4

                                      dt=log2x(t2-t1)/logn2-logn1

  ====================================================================

                Magnolia, grandfather of azaleas and rhododendrons

                   #       #   #       #   #   #   #   #   #       #   #

   mg/l        And GS+ A1N A2+ A2N DCR Grs WPM DKW SH  SH+ Or+ Pin S4+ Betula

   ==========================================================================

   Citric Ac       30  30  30  30                      30  50  50  20

  (NH4)2HPO4           100     100                 300                 300

   NH4NO3      400 400 400 300 300 400 1.0 400 1.4     200 400 400 300 250

   K2SO4/KCl                       65  1.0 1.0 1.5                     700

   KNO3        500 700 500 500 500 340 1.0         2.5 800 1.0 500 400 

   CaCl2       330                 386     70  100 150                 220

   Ca(NO3)2        500 200 300 300     250 550 1.4     300 500 700 200

   MgSO4       370 250 200 200 200 370 17  370 700 400 200 200 250 100 370

   Na2HPO4     330

   KH2PO4          120     100     170 300 170 250     100 150 100 75  510

   g/l         2.0 2.1 1.4 1.4 1.4 1.4 2.6 2.6 3.7 3.3 1.6 2.3 2.0 1.1 2.3

   pH          5.2 5.2 5.2 5.2 5.2 5.4 5.4 5.5 5.4 5.5 5.5 5.2 5.2 5.2 5.7

   Sucrose     30  20  10  8   8   20  30  30  30  30  10  15  12      20

   Maltose

   Glucose         9   6   6               15          10      9   7

   ==========================================================================

   # = potassium rich media                 inoculation = 1/2 And + Zeatin

                   WPM      WPM2      WPM3     WPM4     WPM5
   ==========================================================================

   Calcium gluconate         1.3       1.0      1.0      500   C 0529 Duchefa
   NH4NO3          400       400       400      400      400

   K2SO4          1000      1000

   KNO3                               1000     1000     1000

   CaCl2            70        70

   Ca(NO3)2        550       550       500      500      500

   MgSO4           370       370       370      250      200

   KH2PO4          170       170       170      170      170

   ==========================================================================

  Oak production on rotor               Control        Inoculation

                               *                        *

  Azaleas     aa1 aa2 aa3 aa4 bb4 aa5   S4N  GSN   aa6 bb6 cc6 aa7 aa8

  ===================================   ========   ===================

  Citric Ac    30  30  30  30  20  30    30   30    20  20  20  20  20

  NH4NO3      400 400 400 400 400 400   300  400   300 300 100 300 300

  KNO3        500 500 500 500 500 500   400  700   400 400 200 400 400

  Ca(NO3)2    700 500 300  50  50  30   200  500    20  20  10 200 100

  MgSO4       350 250 200 200 200 300   100  250   100 100 100 100 100

  (NH4)2HPO4  300 300 300 200 100 300    75  300   200 100  50 200 100

  ===================================   ========   ====================

   ???                aa3 aa4                      aa6         aa7

  Glucose 6g or 9g or Maltose 10 g, pH 5.2 or 5.4

  ====================================

  FeEDDHA                      20

  KJ                           0.12

  Micro Pinus                  2 ml

  Vit Orchids                  1 ml

  PEG 6000                     250

  CH,Tryptone                  300

  Inosit                       50

  Ade                          20

  Glucose                      6 g

  pH                           5.2

  H2O                    ad    1000 ml

  ====================================

  azaleas  5.0 2iP + 1.0 IAA

                           Roots

     mg/l                  White  Wh2   S4+   S3+   A2+   A3+   Roses

     =================================================================

     CAc                          10    20    20    30    30    100

     NH4NO3                       20    300   300   300   400   400

     KCl                   65

     KNO3                  80     100   400   400   500   500   1000

     Ca(NO3)2.4H2O         300    200   200   200   300   500   1000

     MgSO4.4H20            350    100   100   100   200   250   400

     NaH2PO4               15

     KH2PO4                       20    75    50    100   120   200

     Na2SO4                200

     K2SO4

     total  g/l            1.2    0.5   1.1   1     1.4   1.8   3.0

     PEG 6000                           500   200   200   200

     glucose               9      5     9     9     9     9     15

     pH                    5.2    5.2   5.2   5.2   5.2   5.2   5.8

***  FeEDDHA  2   5   17  20  20  20  25  25  30  35  35  45  50  60

     =================================================================

     White 3 mM Mg, MS 1.5 mM Mg

                    Roots II

                               *         *                        *

   mg/l             Wh0  Wh1  Wh2  Wh3  S4+  A2+  A3+  Ros  Li+  Lw2  bb4

   ======================================================================

   CAc                   10   10   10   30   30   30   50   50   30    30

   NH4NO3                20   20   30   300  300  400  400  800  400  400

   KCl              65

   KNO3             80   100  100  300  400  500  500  1.0  900  500  500

   Ca(NO3)2.4H2O    300  100  200  300  200  300  500  1.0  20   50    50

   MgSO4.7H20       350  100  100  300  100  200  250  400  900  200  200

   NaH2PO4          15

   KH2PO4                20   20   30   75   100  120  200  100  100

   (NH4)2HPO4                                                         100

   Na2SO4           200

   K2SO4

   Tween 20

   glucose  g/l     9    5    5    9    9    9    9    15   15    9     9

   sucrose  g/l                                        20   20 

   ======================================================================

   less N           DMSO 5% + K2SO4 500 + Tween 0.5  

   less P?          Lw2 + 1g PEG + pH 5.4

           Orchid&cacti in liquid media on rotor

           Sp4  7  gluc  0.2 BAP + 0.2 IAA + 0.02 NAA

      !    bb4  7  gluc  0.3 BAP + 0.5 IAA + 0.02 NAA

      !    A2+  7  gluc  0.5 BAP + 0.5 IAA + 0.02 NAA

           A3+  9  gluc  0.7 BAP + 0.5 IAA + 0.02 NAA

           GS+  10 gluc  0.7 BAP + 0.5 IAA + 0.02 NAA

           GS+  15 sucr  0.5 BAP + 0.5 IAA + 0.02 NAA

           Pin  10 gluc  0.5 BAP + 0.5 IAA + 0.02 NAA

      !    Pin  12 sucr  0.7 BAP + 0.5 IAA + 0.02 NAA

      !    Or+  20 sucr  0.5 BAP + 0.5 IAA + 0.02 NAA

           Or+  12 gluc  0.7 BAP + 0.5 IAA + 0.02 NAA

           VB+  15 sucr  1.0 BAP + 1.0 IBA + 0.10 GA3

           VB+  20 sucr  1.0 24D + 0.5 BAP + 0.10 NAA

           VB+  15 gluc  1.0 24D + 0.1 KIN + 0.02 NAA

           Orchid&cacti Hiccups in liquid media on rotor

           Sp4  1 BAP + 0.03 NAA, 1 Kin + 0.3 IAA + 0.02 NAA

      !    A2+  1 BAP + 0.03 NAA, 1 Kin + 0.3 IAA + 0.02 NAA

           A3+  1 BAP + 0.03 NAA, 1 Kin + 0.3 IAA + 0.02 NAA

      !    P12  2 BAP + 0.05 NAA, 2 Kin + 0.5 IAA + 0.02 NAA

      !    Or+  2 BAP + 0.05 NAA, 2 Kin + 0.5 IAA + 0.02 NAA

           GS+  2 BAP + 0.05 NAA, 2 Kin + 0.5 IAA + 0.02 NAA

           Orchid&cacti multiplication  mud

      !    A2+  7  gluc  2.0 Kin + 0.30 IAA

      !    Pin  10 sucr  0.3 BAP + 0.02 NAA

      !    QL+  15 sucr  0.5 BAP + 0.02 NAA

      !    DT+  20 sucr  0.5 BAP + 0.02 NAA

           QLL  18 sucr  0.7 BAP + 0.02 NAA

           DTL  25 sucr  0.7 BAP + 0.02 NAA

           Cacti sowing on mud*

      !    Fa3  3  gluc + 1 GA3 + 0.1 BAP

           Sp1  3  gluc + 1 GA3 + 0.1 BAP

           Pin  9  gluc + 2 GA3 + 0.2 BAP

           Sp1  3  gluc + 1 GA3 + 1.0 Kin

           Pin  9  gluc + 2 GA3 + 2.0 Kin

      !    Pin 10  sucr + 2 GA3 + 2.0 Kin

           Orchids sowing on mud

      !    Fa3  3  gluc + 1 GA3 + .05 BAP

           Sp1  3  gluc + 1 GA3 + .05 BAP

           Sp2  5  gluc + 1 GA3 + .05 BAP

           Sp2  9  gluc + 2 GA3 + 0.1 BAP

      !    Pin  9  gluc + 2 GA3 + 0.1 BAP

      !    Pin 10  sucr + 2 GA3 + 0.1 BAP

      !    Or+ 12  gluk + 2 GA3 + 0.1 BAP

                                                * cacti + 1000 PEG

           Oaks inoculated twice + GA3,  pH 5.2

           S4N  mud  0.5 BAP + 0.02 NAA + 1 GA3

           A2N  mud  0.3 BAP + 0.02 NAA + 1 GA3

           Fa3  mud  0.2 BAP + 0.01 NAA + 1 GA3

           2 weeks in fridge 4 C breaks dormancy

           Embryogenesis + 200 Inosit + 500 PEG + vit PLB

          *A1N   0.2 BAP + 0.01 NAA

           A2N   0.2 BAP + 0.01 NAA

          *P12   0.5 BAP + 0.02 NAA

           P15   1.0 BAP + 1.00 IBA + 0.1 GA3

           GS+   0.3 BAP + 0.01 NAA

          *Or+   0.3 BAP + 0.01 NAA

           QL    3.0 BAP + 0.01 NAA

           Oaks pH  5.2  with 200 PVP

           A2+  mud  0.2 BAP + 0.01 NAA + 100 AC

          *A2N  mud  0.3 BAP + 0.01 NAA + 100 AC

           A3+  mud  0.3 BAP + 0.01 NAA + 100 AC

          *P12  mud  0.5 BAP + 0.02 NAA + 100 AC

           GS+  mud  0.3 BAP + 0.01 NAA + 200 AC

          *QL+  mud  0.5 BAP + 0.02 NAA + 200 AC

           DT+  mud  0.3 BAP + 0.01 NAA + 200 AC

           DT+  mud  5.0 Kin + 0.02 IAA + 200 AC

mT         BAP = Zeatine     *** now mT>>BAP ***

           liquid A2+/A2N

           1.0 BAP + 0.02 NAA + 7 days

           1.0 Kin + 0.02 NAA

           liquid P12/GS+

           2.0 BAP + 0.02 NAA + 7 days

           1.0 Kin + 0.02 NAA

           Control pH 5.5

           WPM  mud  0.5 BAP + 0.02 NAA + 200 AC

           Embryos of Pinus and Pine

           0.5 BAP + NAA 0.01       P10, A2N,  Fa3, SH+

           Somatic embryogenesis on liqud media

           0.7 BAP + 0.03 NAA       P10, P12,  A2N, A1N

           2.0 BAP + 0.01 NAA*      P15, QL20, GS+, SH+

           2.0 BAP + 0.1  NAA**     P15, QL20, 10P, 12QL

           3.0 BAP + 0.1  NAA**     P15, QL20, 10P, 12QL

           3.0 BAP + 0.01 NAA*      P15, QL20, 10P, 12QL

           5.0 BAP + 0.1  NAA       P15, QL20, 12QL

           5.0 24D + 0.1  BAP       Or+, A2+,  p12

           *** 200 Inositol + 500 PEG + vitPLB

           Juvenility and cocultivation on A1N/A2N

           1. six months in -20C, next in 22C 14 days

           2. inoculation on cellulose + PVP + vit C

           3. 3.0 BAP + 0.01 NAA + S4 + 7 gluc 7  days

           4. 0.2 BAP + 0.02 NAA + A3 + 7 gluc 21 days

           5. 0.2 BAP + 0.01 NAA + P12 gel

           Taxus WPM 4 weeks/S4     30 2,4-D + 1 BAP + 1   NAA

           Taxus WPM 8 weeks/S4      1 BAP   + 1 KIN + 0.2 NAA

           half-strenth WPM /S4      1% AC

mT *****   BAP=>Zeatine also mT=>Zeatine

           Pontederia MSL40/DTL30

           2.0 BAP + 0.1 NAA

           2.0 KIN + 2.0 IAA + 0.02 NAA

           Caltha  MSL40/DTL30

           1.0 BAP + 0.05 NAA

           1.0 KIN + 0.3  IAA + 0.02 NAA

           Rhododendron A1N/aa4

           1.0  mT + 0.05 NAA

           2.0 2iP + 0.5  IAA + 0.02 NAA

           ******************

           1.0 BAP + 0.05 NAA

           2.0 2iP + 0.5  IAA + 0.02 NAA

           ******************

           Gerbera MSL45/DTL30

           1.0  mT + 0.05 NAA

           1.0 KIN + 0.3  IAA + 0.02 NAA

           ******************

           1.0 BAP + 0.05 NAA

           1.0 KIN + 0.3  IAA + 0.02 NAA

           ******************

     mT ***    Hiccups and Somatic Embryogenesis *** now mT>>BAP ***

     ================================================================

        Oaks                       1 BAP + .05NAA             = Mud 0

     .5 BAP +.5 IAA + 14 d liq  +  1 Kin + .3 IAA + 28 d gel  = Hic 1

     .5 BAP +.5 IBA + 14 d liq  +  1 Kin + .3 IBA + 28 d gel  = Hic 2

     .7 BAP +.03NAA + 14 d liq  +  3 IAA + .02NAA + 28 d gel  + Hic 3

     1  BAP +.05NAA + 14 d liq  +  3 IAA + .02NAA + 28 d gel  = Hic 4

     2  BAP +.1 NAA + 7  d liq  +  2 KIN + .05NAA + 21 d liq  = Hic 5

        Rhododendrons             10 2iP + 2  IAA             = Mud 0

     5  2iP + 1 IAA + 14 d liq  +  2 2iP + .5 IAA + 28 d mud  = Hic 1

     5  2iP + 1 NAA + 14 d liq  +  2 2iP + .5 IAA + 28 d mud  = Hic 2

     10 2iP + 2 IAA + 14 d liq  +  2 2iP + .5 IAA + 28 d liq  = Hic 3

     15 2iP + 2 NAA + 14 d liq  +  3 IAA + .02NAA + 21 d liq  = Hic 4

     2  BAP +.1 NAA + 7  d liq  +  5 2iP + 1  IAA + 21 d liq  = Hic 5

 *** 2   mT +.1 NAA + 7  d liq  +  5 2iP + 1  IAA + 21 d liq  = Hic 6

 *** 5   mT +.1 NAA + 7  d liq  +  5 2iP + 1  IAA + 21 d liq  = Hic 7

        Gerberas                  10 Kin + 1  IAA             = Mud 0

     2  Kin + 2 IAA + 14 d liq  +  5 Kin + .5 IAA + 28 d mud  = Hic 1

     5  Kin + 1 IAA + 14 d liq  +  5 Kin + .5 IAA + 28 d mud  = Hic 2

     10 Kin + 1 IAA + 14 d liq  +  5 Kin + .5 IAA + 28 d mud  = Hic 3

     .5 BAP +.5 IAA + 7  d liq  +  5 Kin + .5 IAA + 28 d mud  = Hic 4

     2  BAP +.1 NAA + 7  d liq  +  1 Kin + .3 IAA + 28 d mud  = Hic 5

     ================================================================

     Embryo Organics: 500 PEG + 200 Inositol + vit PLB + 0.02 NAA

Zeatine 1 + IAA 0.5   Zeatine 0.5 + IAA 0.3            Axillary

Kin 15     Kin 10     Kin 5      Kin 2      Kin 1      Kin 1

IAA 4      IAA 1      IAA 0.5    IAA 0.2    IAA 0.3    IAA 0.1

2iP 15     2iP 10     2iP 5      2iP 3      2iP 2      2iP 2

IAA 4      IAA 2      IAA 1      IAA 1      IAA 0.5    NAA 0.02

mT  3      mT  1.0    mT  0.7    mT  0.5    mT  0.2    mT  0.2-0.1 

NAA 0.1    NAA 0.05   NAA 0.02   IAA 0.5    IAA 0.2    NAA 0.01

BAP 3      BAP 1      BAP 0.7    BAP 0.5    BAP 0.2    BAP 0.2-0.1 

NAA 0.1    NAA 0.05   NAA 0.02   IAA 0.5    IAA 0.2    NAA 0.01

2 Kin + 2 NAA + 2 IBA + 1g ASP   2 Kin + 2 IAA       Adventitious

3    BAP   2 BAP     *1   BAP    0.5 BAP     0.5 BAP   0.5 BAP 

1    IAA   2 NAA      1   IBA    0.5 NAA     1   IAA   0.5 IBA

0.05 NAA              0.1 GA3 

3   mT     2 mT      *1   mT     0.5 mT      0.5 mT    0.5 mT 

1   IAA    2 NAA      1   IBA    0.5 NAA     0.5 IAA   0.5 IBA

                      0.1 GA3 

30  24D   *5 24D     *5   24D    1   24D    *1   24D   0.5 24D

           0.1 mT     0.5 Kin    0.1  mT     0.1 Kin   0.2  mT

                      0.1 NAA

5  24D    *5 24D     *5   24D   *3   24D    *3   24D  *1   24D   

           1 Kin      0.5 Kin    0.4 BAP     0.2 BAP   1   BAP

           1 IBA 
30 PICLORAM          *5 PICLORAM          5 PICLORAM + 0.1 mT

20 2iP     10 2iP     5  2iP     5   2iP     3   2iP   2   2iP

           2  NAA     1  NAA     0.1 NAA     0.1 NAA   2   IAA

mT = meta-Topolin * L-ASP 1000 * ALA-GLN 50 * ADS 100 * PRO 100

0.4 TDZ               0.2 TDZ  + 0.4 Zeatine           0.1 TDZ  
      Fast3                        mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    5              20           40

      NH4NO3                       25             100          400

      KNO3                         40             160          320

      Ca(NO3)2.4H2O                25             100          400

      MgSO4.7H2O                   10             40           160

      KH2PO4                       5              20           40

      FeEDDHA                      2              10           20

      KJ                           0.1            0.4 ml       0.8 ml

      Micro Pinus half             1              4 ml         8  ml

      Vit Rosa                     1              4 ml         8  ml

      PEG 6000                     20             80           160

      CH,Tryptone                  200            800          1600

      Inosit                       20             80           160

      Ade                          10             40           80

      Glucose                      3 g

      AC                           50

      Gel                          1600

      pH                           5.2

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      Orchids germination 0.1 BAP + 1 GA3

      Algae    /Alg0               mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    10             40           80

      NH4NO3                       0              0            0

      KNO3                         100            400          800

      Ca(NO3)2.4H2O                100            400          800

      MgSO4.7H2O                   40             160          320

      KH2PO4                       10             40           80

      FeEDDHA                      4              16           32

      KJ                           0              0            0  ml

      Micro Pinus half             1              4 ml         8  ml

      Vit Rosa                     1              4 ml         8  ml

      PEG 6000                     10             40           80

      CH,Tryptone                  100            400          800

      Inosit                       10             40           80

      Ade                          5              20           40

      Glucose                      2 g  /0 g

      AC                           50

      Gel                          1600

      pH                           5.0  /6.0

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      add K2SiO3 10 mg

      RITA                         mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    10             40           80

      NH4NO3                       100            400          800

      KNO3                         50             200          400

      Ca(NO3)2.4H2O                50             200          400

      MgSO4.7H2O                   25             100          200

      KH2PO4                       10             40           80

      FeEDDHA                      4              16           32

      KJ                           0.12           0.5 ml       1 ml

      Micro Pinus half             1 ml           4 ml         8 ml

      Vit Rosa                     1 ml           4 ml         8 ml

      PEG 6000                     50             200          400

      CH,Tryptone                  100            400          800

      Inosit                       20             80           160

      Ade                          10             40           80

      Glucose                      2 g

      pH                           5.5

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      0.05 BAP + 0.03 NAA

      Spiro2+RITA                  mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    20             80           160

      NH4NO3                       200            800          1600

      KNO3                         200            800          1600

      Ca(NO3)2.4H2O                150            600          1200

      MgSO4.7H2O                   100            400          800

      KH2PO4                       25             100          200

      FeEDDHA                      7.5            30           60

      KJ                           0.12           0.5 ml       1  ml

      Micro Pinus half             1 ml           4 ml         8  ml

      Vit Rosa                     1 ml           4 ml         8  ml

      PEG 6000                     50             200          400

      CH,Tryptone                  100            400          800

      Inosit                       10             40           80

      Ade                          5              20           40

      Glucose                      5 g   >2 g

      AC                           0

      pH                           5.0

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      Orchids germination 1 GA + 0.05 BAP

      S4+          S4N             mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    20             80           160

      NH4NO3                       300            1200         2400

      KNO3                         400            1600         3200

      Ca(NO3)2.4H2O                200            800          1600

      MgSO4.7H2O                   100            400          800

      KH2PO4      (NH4)2HPO4       75             300          600

      FeEDDHA                      20             80           160

      KJ                           0.12           0.5 ml       1  ml

      Micro Pinus                  2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     250            1000         2000

      CH,Tryptone                  300            1200         2400

      Inosit                       25             100          200

      Ade                          15             60           120

      Glucose                      6 g

      pH                           5.2

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      1  mT + 0.05 NAA + 7d, 2 IAA + 0.02 NAA 21d

      1 BAP + 0.05 NAA + 7d, 2 IAA + 0.02 NAA 21d

      2 Kin + 1.0  IAA

      S4®                       mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    20             80           160

      NH4NO3                       300            1200         2400
      KNO3                         500            2000         4000

      Ca(NO3)2.4H2O                200            800          1600

      MgSO4.7H2O                   100            400          800

      KH2PO4                       75             300          600
      FeEDDHA                      20             80           160
      KJ                           0.1            0.4 ml       0.8 ml

      Micro Pinus Liquid           2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     200            800          1600

      CH,Tryptone                  200            800          1600

      L-Asparagine                 200            800          1600
Inosit                       25             100          200
Ade                          10             40           80

Vit C                        50

STS                          2
      Glucose                      6 g

      pH                           5.5

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      0.05 BAP + 0.03 NAA

      A1+          A1N             mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    20             80           160

      NH4NO3                       400            1600         3200

      KNO3                         500            2000         4000

      Ca(NO3)2.4H2O                200            800          1600

      MgSO4.7H2O                   200            800          1600

      KH2PO4      (NH4)2HPO4       100            400          800

      FeEDDHA                      20             80           160

      KJ                           0.12           0.5 ml       1  ml

      Micro Pinus                  2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     250            1000         2000

      CH,Tryptone                  300            1200         2400

      Inosit                       50             200          400

      Ade                          20             80           160

      Glucose                      6 g mud  9g liq

      pH                           5.2

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      azalea  10.0 2iP + 2.0 IAA

      A2+          A2N             mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    30             120          240

      NH4NO3                       300            1200         2400

      KNO3                         500            2000         4000

      Ca(NO3)2.4H2O                300            1200         2400

      MgSO4.7H2O                   200            800          1600

      KH2PO4      (NH4)2HPO4       100            400          800

      FeEDDHA                      20             80           160

      KJ                           0.12           0.5 ml       1  ml

      Micro Pinus                  2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     250            1000         2000

      CH,Tryptone                  300            1200         2400

      Inosit                       50             200          400

      Ade                          20             80           160

      Glucose !!!                  6 g mud  9g liq

      AC                           0    >200

      pH                           5.2

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      azalea  5.0 2iP + 1.0 IAA

ACER 2003 ½Knopp 1862      mg/L
--------------------------------
Citric acid                20
NH4NO3                     100
KNO3                       200
Ca(NO3)2.4H2O              500
MgSO4.7H2O                 200
KH2PO4                     200
FeEDDHA                    20
KJ                         0.1
Micro Pinus liquid         2 ml
Vit Rosa                   1 ml
Inosit                     25
Ade                        10 
CH-Tryptone                200
Vit C                      50
STS                        2

CM Cellulose ROTOR         4 g
Glucose                    4 g/L
pH                         5.8
H2O                  ad    1000 ml

      SH+                          mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    30             120          240

      NH4NO3                       200            800          1600

      KNO3                         800            3200         6400

      Ca(NO3)2.4H2O                300            1200         2400

      MgSO4.7H2O                   200            800          1600

      KH2PO4                       100            400          800

      FeEDDHA                      20             80           160

      KJ                           0.12           0.5 ml       1  ml

      Micro Pinus                  2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     500            2000         4000

      CH,Tryptone                  300            1200         2400

      Inosit                       50             200          400

      Ade                          20             80           160

      Sucrose                      10 g

      AC                           200

      pH                           5.4

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      picea  1.0 BAP + 0.05 NAA

      A3+           A3L>           mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    30             120          240

      NH4NO3                       400            1600         3200

      KNO3                         500            2000         4000

      Ca(NO3)2.4H2O                500            2000         4000

      MgSO4.7H2O                   250            1000         2000

      KH2PO4                       120            480          960

      FeEDDHA                      30             120          240

      KJ                           0.12           0.5 ml       1  ml

      Micro Pinus                  2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     250  >500      1000         2000

      CH,Tryptone                  300            1200         2400

      Inosit                       50             200          400

      Ade                          20             80           160

      Glucose                      7 g 

      AC                           0    >200

      pH                           5.2

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      azalea  10.0 2iP + 2.0 IAA

Quercus + 2,4-D

-----------------------------------------------------------------------

1. Induction:      A3+                                        A3+40

   low light       1% sucrose 

   4 mm            pH 5.2 

   explants size   40 mg/L of 2,4-D 

                   0.22% agar + 0.1% gellan gum as a solidifying agents

2. Proliferation:  Solid medium                               A3+20

   low light       A3+ salts 

                   1%  sucrose 

                   pH  5.2 

                   20  mg/L of 2,4-D  

                   0.22% agar + 0.1% gellan gum as a solidifying agents

          *****    Liquid medium   *****                      A3L+5

      selection    A3L salts 

     consistency   0.5 g/L asparagine and 0.1 g/L ALA-GLN  

                   5 mg/L of 2,4-D

                   0.5 mg/L meta-Topolin

                   0.7% glucose

                   pH 5.2

3. Histodifferentiation & Maturation: Using solid medium

     8 weeks   a.  Histodifferentiation Medium                Pin +AC

                   Pin salts 

                   1% sucrose + 0.2% glucose (or 1.5% maltose)

                   pH  5.2 

                   0.5% activated charcoal 

                   0.22% agar + 0.1% gellan gum as a solidifying agents

               b.  Maturation Medium                          Pin +M2

                   Pin salts 

                   1% sucrose + 0.2% glucose (or 1.5% maltose)

                   pH 5.2 

                   0.22% agar + 0.1% gellan gum as a solidifying agents

                   ------------------------------------------------------

    3 weeks *****  Using liquid medium: *****

                   Histodifferentiation and Maturation        Pin+S1S1

                   Pin salts 

                   0.5 g/L asparagine and 0.1 g/L ALA-GLN

                   1% sucrose

                   1% sorbitol

                   pH 5.2

 4. Desiccation is necessary to normalize germination and development

    7 days         Germination & Conversion Medium            A3+GA

                   A3+  salts

                   1.0% sucrose 

                   2 mg/L of GA3

                   0.1 mg/L meta-Topolin 

                   pH 5.2

                   0.22% agar + 0.1% gellan gum as a solidifying agents

Quercus + PICLORAM

-----------------------------------------------------------------------

1. Induction:      A3+                                        A3+40

   low light       1% sucrose 

   4 mm            pH 5.2 

   explants size   30 mg/L of Picloram

                   0.22% agar + 0.1% gellan gum as a solidifying agents

2. Proliferation:  Solid medium                               A3+10

   low light       A3+ salts 

                   1%  sucrose 

                   pH  5.2 

                   10  mg/L of Picloram

                   0.22% agar + 0.1% gellan gum as a solidifying agents

          *****    Liquid medium   *****                      A3L+5

      selection    A3L salts 

     consistency   0.5 g/L asparagine and 0.1 g/L ALA-GLN  

                   5 mg/L of Picloram

                   0.1 mg/L meta-Topolin

                   0.7% glucose

                   pH 5.2

3. Histodifferentiation & Maturation: Using solid medium

     8 weeks   a.  Histodifferentiation Medium                Pin +AC

                   Pin salts 

                   1% sucrose + 0.2% glucose (or 1.5% maltose)

                   pH  5.2

                   0.5% activated charcoal 

                   0.22% agar + 0.1% gellan gum as a solidifying agents

               b.  Maturation Medium                          Pin +M2

                   Pin salts

                   1% sucrose + 0.2% glucose (or 1.5% maltose)

                   pH 5.2 

                   0.22% agar + 0.1% gellan gum as a solidifying agents

                   -----------------------------------------------------

    3 weeks *****  Using liquid medium: *****

                   Histodifferentiation and Maturation        Pin+S1S1

                   Pin salts 

                   0.5 g/L asparagine and 0.1 g/L ALA-GLN

                   1% sucrose

                   1% sorbitol

                   pH 5.2

 4. Desiccation is necessary to normalize germination and development

    7 days         Germination & Conversion Medium            A3+GA

                   A3+  salts

                   1.0% sucrose 

                   2 mg/L of GA3

                   0.1 mg/L meta-Topolin

                   pH 5.2

                   0.22% agar + 0.1% gellan gum as a solidifying agents

Somatic Embryogenesis of Rhododendron & Repetitive Eembryogenesis

also somatic Embryogenesis of Magnolias + RITA

1. Induction:      A3+                                        A3+40

   low light       1% sucrose 

   4 mm            pH 4.7 

   explant size    40 mg/L of 2,4-D 

                   0.2% gellan gum as a solidifying agent

2. Proliferation:  Solid medium                               A3+20

   low light       A3+ salts 

                   1%  sucrose 

                   pH  4.7 

                   20  mg/L of 2,4-D  

                   0.2% gellan gum as a solidifying agent 

          *****    Liquid medium   *****                      A3L+5

      selection    A3L salts 

     consistency   0.5 g/L asparagine (or/and ALA-GLN)

                   5 mg/L of 2,4-D     (and PRO)

                   1% sucrose 

                   pH 4.7

3. Histodifferentiation & Maturation: Using solid medium

     8 weeks   a.  Histodifferentiation Medium                 A3AC

                   A3+ salts 

                   2%  maltose (or sucrose 1% + glucose 0.2%

                   pH  4.7 

                   0.5% activated charcoal 

                   0.2% gellan gum as a solidifying agent

               b.  Maturation Medium                           A3+M2

                   A3+ salts 

                   2% maltose  (or sucrose 1% + glucose 0.2%)

                   pH 5.8 

                   0.2% gellan gum as a solidifying agent

                   --------------------------------------

    3 weeks *****  Using liquid medium: *****

                   Histodifferentiation and Maturation        A3+S1S1

                   A3+ salts 

                   0.5 g/L asparagine (or/and ALA-GLN)

                   1% sucrose  (or 0.2% glucose)

                   1% sorbitol (or 0.5% glucose; summa 0.7%)

                   pH 4.7

 4. Desiccation is necessary to normalize germination and development

    7 days         Germination & Conversion Medium            A3+S1

                   A3+  salts

                   1.0% sucrose   +GA3+2iP

                   pH 4.7

                   0.2% gellan gum as a solidifying agent

      GS+                          mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    30             120          240

      NH4NO3                       400            1600         3200

      KNO3                         700            2800         5600

      Ca(NO3)2.4H2O                400            1600         3200

      MgSO4.7H2O                   200            800          1600

      KH2PO4                       120            480          960

      FeEDDHA                      25             100          200

      KJ                           0.12           0.5 ml       1  ml

      Micro Pinus                  2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     250            1000         2000

      CH,Tryptone                  300            1200         2400

      Inosit                       50             200          400

      Ade                          20             80           160

      Sucrose                      15 g

      pH                           5.2

      Mud                          2.2 g agar + 1 g gel

      H2O                    ad    1000 ml        400 ml       800 ml

      ====================================================================

      azaleas  10.0 2iP + 2.0 IAA

                                                       Gaspar `original`

                                                       Agar     7 g

                                                       Sach     20 g/l

                                                       pH       5.5

Experiments with Abies nordmaniana + 22-23 C

I. Phytohormons for Embryogenesis

                    Ind/Pro           Diff

A.  meta-Topolin    10/5 mg/L     mT  0.2 mg/L

B.  BAP             10/5          BAP 0.2

C.  2,4-D solid     40/20         mT  0.2

D.  2,4-D liquid    20/5          mT  0.2

E.  2,4-D + BAP     2+1/2+0.5     ABA 10  Welander

f.  PICLORAM        20/5          mT  0.2 

g.  TDZ             2/0.5         mT  0.2 

h.  Flowering       GA4+GA7+osmoticum

II. Stages of propagation - goals 

0.  Inoculation & Rejuvenalisation 

 a. -4 C in refrigerator for 2 months

 b. cocultivation or in vitro grafting

1.  Induction of embryos - bud induction in darkness

2.  Proliferation of embryos - bud proliferation in darkness

3a. Differentiation of embryos - bud development in light

3b. Maturation of embryos - bud elongation in light

4.  Rooting of embryos - root formation in light

5.  Desiccation - 10 days partial drying treatment
III. Media for propagation

A. Pinus plus organic - differentiation

B. Rhododendron or Rhododendron+200 KNO3

C. half strength of Litvay - proliferation

      Pinus P12>  P15>       mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    50             200          400

      NH4NO3                       400            1600         3200

      KNO3                         500            2000         4000

      Ca(NO3)2.4H2O                700            2800         5600

      MgSO4.7H2O                   250            1000         2000

      KH2PO4                       100            400          800

      FeEDDHA                      35             140          280

      KJ                           0.25           1 ml         2  ml

      Micro Pinus/ Pinus liquid    2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     250            1000         2000

      CH,Tryptone                  400            1600         3200

      Inosit                       50             200          400

      Ade                          20             80           160

      Sucrose                      10 g >12 g >15 g

      pH                           5.4

      Gel                          1.6 g

      H2O                    ad    1000 ml        800 ml       1600 ml

      ====================================================================

      liquid  0.7 BAP + 0.03 NAA   orchids

      BANK = PINUS +8 C + darkness

      40g sucrose + 0.05 BAP + 200 AC + 200 ml STS + 7g Agar

      ====================================================================

      AgNO3                                        2 mg/ 100 ml H2O

      Na2S2O3  5 H2O                              20 mg/100 ml H2O

                   RITA RITA RITA RITA RITA RITA RITA RITA RITA

*****************************************************************

Somatic Embryogenesis of Phalaenopsis & Repetitive Eembryogenesis

1. Induction:      Pin  salts                                Pin12

   low light        

   explant size    1.2% sucrose 

   (4 mm)          pH 5.2 

                   4  mg/L of 2,4-D 

                   MUD 0.1% gellan gum 0.22% agar as a solidifying agent

2. Proliferation:  Pin  Solid medium                         Pin10

   low light       1.2 % sucrose 

                   pH 5.2 

                   2  mg/L of 2,4-D  

                   MUD 0.1% gellan gum 0.22% agar as a solidifying agent

            *****  Liquid medium  ******          [A3+]    Pin8GLN

                   Pin8GLN salts or A3+

    selection      1 g/L asparagine (or/and ALA-GLN)  

                   1 mg/L of 2,4-D  (or 2 mg/l only)

                   0.1 mg/L of Kin 

                   1.2% sucrose     (or 0.8% glucose!) 

                   pH 5.2

2. Histodifferentiation & Maturation: Using solid medium “germination”

     8 weeks   a.  Histodifferentiation Medium               Pin15AC

                   Pin15 salts 

                   1.5% maltose (or 1% sucrose + 0.2% glucose) 

                   pH 5.2 

                   0.2% activated charcoal 

                   MUD 0.1% gellan gum 0.22% agar as a solidifying agent

               b.  Maturation Medium                         Pin15

                   Pin15 salts 

                   1.5% maltose (or 1% sucrose + 0.2% glucose) 

                   pH 5.2 

                   MUD 0.1% gellan gum 0.22% agar as a solidifying agent

                   --------------------------------------

    3 weeks   ***  Using liquid medium:

                   Histodifferentiation and Maturation       Pin10+5

                   Pin10+5

                   1 g/L asparagine (or/and ALA-GLN!)

                   1% sucrose 

                   0.5% sorbitol (or 0.2% glucose)

                   pH 5.2

 4. Desiccation is necessary to normalize germination and development

    7 days         Germination & Conversion Medium        DTKin

                   DT  salts

                   Kin 2 (+GA3)

                   2% sucrose

                   200 mg/L AC

                   pH 5.2

                   MUD 0.1% gellan gum 0.22% agar as a solidifying agent

ACID* Pinus     P12>  P15>         mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    50             200          400

      NH4NO3                       400            1600         3200

      KNO3                         500            2000         4000

      Ca(NO3)2.4H2O                700            2800         5600

      MgSO4.7H2O                   250            1000         2000

      KH2PO4                       200            800          1600

      FeEDDHA                      35             140          280

      KJ                           0.25           1 ml         2  ml

      Micro Pinus                  2 ml           8 ml         16 ml

      Vit Orchids                  1 ml           4 ml         8  ml

      PEG 6000                     250            1000         2000

      CH,Tryptone                  400            1600         3200

      Ala-GLN                      50             200          400

      Inosit                       50             200          400

      Ade                          20             80           160

      Sucrose                      10 g >12 g >15 g

      pH                           4.7!!!

      Gel                          1.6 g or liquid

      H2O                    ad    1000 ml        800 ml       1600 ml

      ====================================================================

      liquid  0.5 mT  + 0.03 NAA   orchids

      liquid  0.5 BAP + 0.03 NAA   orchids

      Orchids+                     mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    50             200          400

      NH4NO3                       400            1600         3200

      KNO3                         1000           4000         8000

      Ca(NO3)2.4H2O                500            2000         4000

      MgSO4.7H2O                   200            800          1600

      KH2PO4                       150            600          1200

      FeEDDHA                      35             140          280

      KJ                           0.25           1 ml         2 ml

      Micro Orchids                2 ml           8 ml         16 ml

      Vit Orchids/PLB              1 ml           4 ml         8 ml

      PEG 6000                     250            1000         2000

      CH,Tryptone                  400 >500       1600         3200

      Inosit                       75             300          600

      Ade                          20             80           160

      Sucrose 15/12                15 g

      pH                           5.4

      Gel                          1.6 g

      H2O                    ad    1000 ml        800 ml       1600 ml

      ====================================================================

      0.5  mT + 0.03 NAA 

      0.5 BAP + 0.03 NAA

      Oms                          mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    70             280          560

      NH4NO3                       800            3200         6400

      KNO3                         1000           4000         8000

      Ca(NO3)2.4H2O                400            1600         3200

      MgSO4.7H2O                   200            800          1600

      KH2PO4                       120            480          920

      FeEDDHA                      35             140          280

      KJ                           0.25           1 ml         2 ml

      Micro Orchids                2 ml           8 ml         16 ml

      Vit Orchids/PLB              1 ml           4 ml         8 ml

      PEG 6000                     250            1000         2000

      CH,Tryptone                  400            1600         3200

      Inosit                       75             300          600

      Ade                          20             80           160

      Sucrose                      20 g

      AC                           200

      pH                           5.5

      Mud                          2.2 g agar + 1 g gel

      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      0.5 BAP + 0.5 IAA + 0.01 NAA

      ½LM  KRYSTYNA CANADA         mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    100            400          800

      NH4NO3                       800            3200         6400

      KNO3                         1000           4000         8000

      CaCl2                        10             40           800

      MgSO4.7H2O                   800            3200         6400

      KH2PO4                       200            800          1600

      FeEDDHA                      30             120          240

      KJ                           0.25           1 ml         2  ml

      Micro Pinus                  2 ml           8 ml         16 ml

      OR Micro HOLLAND

Vit Gamborg                  1 ml           4 ml         8  ml

      PEG 6000                     250            1000         2000

      CH,Tryptone or asparagine    400            1600         3200

      Ala-GLN                      50             200          400

      Inosit                       50             200          400

      Ade                          25             100          200

      Sucrose                      20 g

      pH                           5.7

      liquid

      H2O                    ad    1000 ml        800 ml       1600 ml

      ====================================================================

      5 mg/L 2,4-D + 0.5 mg/L BAP

      VB®                       mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    100            300          600
      NH4NO3                       500            2000         4000

      KNO3                         1500           6000         12000

      Ca(NO3)2.4H2O                500            2000         4000

      MgSO4.7H2O                   200            800          1600

      KH2PO4                       200            800          1600

      FeEDDHA                      50             200          400

      KJ                           0.25           1 ml         2 ml

      Micro Orchids Liquid         2 ml           8 ml         16 ml

      Vit Orchids/Rosa/PLB         1 ml           4 ml         8 ml

      PEG 6000                     200            800          1600

      CH,Tryptone                  500            2000         4000
      L-Asparagine                 500            2000         4000
Inosit                       100            400          800

      Ade                          25             100          200

Vit C                        50

STS                          2
      CMC na ROTOR                 4 g
      Sucrose                      15 g or Glucose 10 g
      pH                           5.5

      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      VB©                       mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    50             150          300

      NH4NO3                       400            1600         3200

      KNO3                         1500           6000         12000

      Ca(NO3)2.4H2O                500            2000         4000

      MgSO4.7H2O                   200            800          1600

      KH2PO4                       150            600          1200

      FeEDDHA                      40             160          160

      KJ                           0.25           1 ml         2 ml

      Micro Orchids Liquid         2 ml           8 ml         16 ml

      Vit Orchids/Rosa/PLB         1 ml           4 ml         8 ml

      CH,Tryptone                  400            1600         3200
      Inosit                       100            400          800

      Ade                          20             80           160

Vit C                        50

STS                          2
      CMC na ROTOR                 4 g

      Sucrose                      15 g or Glucose 10 g
      pH                           5.5

      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      QL+          QLL>            mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    70             280          560

      NH4NO3                       400  >500      1600         3200

      KNO3                         1800           7200         14400

      Ca(NO3)2.4H2O                850            3400         6800

      MgSO4.7H2O                   350            1400         2800

      KH2PO4                       200  >220      800          1600

      FeEDDHA                      50   >60       200          400

      KJ                           0.25           1 ml         2 ml

      Micro Orchids                2 ml           8 ml         16 ml

      Vit Orchids/Rosa/PLB         1 ml           4 ml         8 ml

      PEG 6000                     250  >500      1000         2000

      CH,Tryptone                  400            1600         3200

      Inosit                       100            400          800

      Ade                          25             100          200

      Sucrose                      15 g >18

      AC                           0    >200

      pH                           5.5

      Mud                          2.2 g agar + 1 g gel

      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      QLL 3 IAA + 0.02 NAA

      DT-                          mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    100            400          800

      NH4NO3                       400            1600         3200

      KNO3                         2000           8000         16000

      Ca(NO3)2.4H2O                1500           6000         12000

      MgSO4.7H2O                   400            1600         3200

      KH2PO4                       220            880          1760

      FeEDDHA                      70             280          560

      KJ                           0.5            2 ml         4 ml

      Micro Rosa/Micro Holland     2 ml           8 ml         16 ml

      Vit Rosa                     1 ml           4 ml         8 ml

      CH,Tryptone                  400            1600         3200

      Inosit                       100            400          800

      Sucrose                      20 g    

      AC                           400

      pH                           5.5

      Mud                          2.2 g agar + 1 g gel

      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      0.2 BAP + 0.02 NAA + 12g glucose = OAK!

      DTv                       mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    100            400          800

      NH4NO3                       400            1600         3200

      KNO3                         2000           8000         16000

      Ca(NO3)2.4H2O                1500           6000         12000

      MgSO4.7H2O                   400            1600         3200

      KH2PO4                       200            800          1600

      FeEDDHA                      70             280          560

      KJ                           0.2            0.8 ml       1.6 ml

      Micro Holland                2 ml           8 ml         16 ml

      Vit Rosa                     1 ml           4 ml         8 ml

      CH,Tryptone                  400            1600         3200

      Inosit                       100            400          800

      Sucrose                      20 g    

      pH                           5.8-5.9
      Mud                          2.2 g agar + 1 g gel

      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      2 BAP + 0.05 NAA

      DT+          DTL>            mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    100            400          800

      NH4NO3                       400  >500      1600         3200

      KNO3                         2000           8000         16000

      Ca(NO3)2.4H2O                1500           6000         12000

      MgSO4.7H2O                   400            1600         3200

      KH2PO4                       220  >250      880          1760

      FeEDDHA                      70             280          560

      KJ                           0.5            2 ml         4 ml

      Micro Rosa                   2 ml           8 ml         16 ml

      Vit Rosa/Orchids/PLB         1 ml           4 ml         8 ml

      PEG 6000                     250  >500      1000         2000

      CH,Tryptone                  400            1600         3200

      Inosit                       100            400          800

      Ade                          25             100          200

      Sucrose                      20 g >25

      AC                           0    >400

      pH                           5.5

      Mud                          2.2 g agar + 1 g gel

      H2O                    ad    1,000 ml       1000 ml       2000 ml

      ====================================================================

      0.5 BAP + 0.02 NAA + 12g glucose

      STS

      ====================================================================

      AgNO3                                        2 mg/100 ml H2O

      Na2S2O3.5 H2O                               12 mg/100 ml H2O

                                                       =200 ml STS

      ====================================================================

      GX®                       mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    100            400          800

      NH4NO3                       500            2000         4000

      KNO3                         1000           4000         8000

      Ca(NO3)2.4H2O                1500           3000         6000

      MgSO4.7H2O                   500            2000         4000
      KH2PO4                       200            800          1600

      FeEDDHA                      50             200          400

      KJ                           0.5            2 ml         4 ml

      Micro Holland                2 ml           8 ml         16 ml

      Vit Orchids/Rosa/PLB         1 ml           4 ml         8 ml

      CH,Tryptone                  500            2000         4000

      L-Asparagine                 500            2000         4000
Inosit                       100            400          800

      Ade                          25             100          200

      Vit C                        50
      STS                          2
CMC                          4 g
      Sucrose                      20 g or Glucose 12 g
      pH                           5.5
      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      MSL + 10 IAA + 0.02 NAA

      MS+          MSL>            mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    100            400          800

      NH4NO3                       1500           6000         12000

      KNO3                         1900           7600         15200

      Ca(NO3)2.4H2O                700            2800         56000

      MgSO4.7H2O                   350            1500         3000

      KH2PO4                       250            1000         2000

      FeEDDHA                      90             360          720

      KJ                           0.5            2 ml         4 ml

      Micro Rosa                   2 ml           8 ml         16 ml

      Vit Orchids/Rosa/PLB         1 ml           4 ml         8 ml

      PEG 6000                     250  >500      1000         2000

      CH,Tryptone                  500            2000         4000

      Inosit                       100            400          800

      Ade                          25             100          200

      Sucrose                      35 g >40

      AC                           0    >400

      pH                           5.7

      Mud                          2.2 g agar + 1 g gel

      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      MSL + 10 IAA + 0.02 NAA

      BAN                        mg/l           mg/4l        mg/8l

      ====================================================================

      Citric Ac                    100            400          800

      NH4NO3                       500            2000         4000

      KNO3                         2000           8000         16000

      Ca(NO3)2.4H2O                500            2000         40000

      MgSO4.7H2O                   250            1000         2000

      KH2PO4                       200            800          1600

      FeEDDHA                      60             240          480

      KJ                           0.2            0.8 ml       1.6 ml

      Micro Holland                2 ml           8 ml         16 ml

      Vit Orchids/Rosa/PLB         1 ml           4 ml         8 ml

      PEG 6000                     250  >500      1000         2000

      CH,Tryptone                  500            2000         4000

      Inosit                       100            400          800

      Ade                          25             100          200

      Sucrose                      30 g
      AC                           0    >400

      pH                           5.5
      Mud                          2.2 g agar + 1 g gel

      H2O                    ad    1,000 ml       800 ml       1600 ml

      ====================================================================

      MSL + 10 IAA + 0.02 NAA

      ∑ MIKRO            Pin       MS       B5      1/LM  
      ======================================================

      H3BO3              3         6.2      3.0     15.0
      MnSO4.1H2O         7        16.9      10      10.0
      ZnNa2EDTA          2        12        2.8     22.0
      Na2MoO4.2H2O       0.1       0.25     0.25     0.60
      CuSO4.5H2O         0.05      0.025    0.025    0.25
      CoCl2.6H2O         0.02      0.025    0.025    0.06
      [NiCl2.6H2O]       0.01      0.01     0.01     0.01
      ======================================================
      + KJ               0.5       0.83     0.75     2
      + Na2SiO3         10        20       20       20

======================================================

      ZnSO4.7H2O 29.91 uM =  8.60 mg/l

      ZnNa2EDTA  29.91 uM = 12.0 mg/l [FW 399.6]
      Micro Pinus          mg                  mg/l

      ======================================================

      H3BO3               300                  3

      MnSO4.1H2O          700                  7

      ZnNa2EDTA           200                  2

      Na2MoO4.2H2O         10                  0.1

      CuSO4.5H2O            5                  0.05

      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                       *2 ml

      Pinus Azalia Liquid  mg                  mg/l

      ======================================================

      H3BO3               300                  3

      MnSO4.1H2O          300                  3

      ZnNa2EDTA           200                  2

      Na2MoO4.2H2O         10                  0.1

      CuSO4.5H2O            5                  0.05
      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                       *2 ml

      Micro Orchids        mg                  mg/l
      ======================================================

      H3BO3               500                  5

      MnSO4.1H2O         1000                 10

      ZnNa2EDTA           500                  5

      Na2MoO4.2H2O         20                  0.2

      CuSO4.5H2O            5                  0.05

      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                       *2 ml

      Micro Orchids Liquid
      ======================================================

      H3BO3               300                  3
      MnSO4.1H2O          500                  5

      ZnNa2EDTA           500                  5

      Na2MoO4.2H2O         20                  0.2

      CuSO4.5H2O            5                  0.05
      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                       *2 ml

      Micro Rosa           mg                 mg/l
      ======================================================

      H3BO3               800                  8
      MnSO4.1H2O         1500                 15

      ZnNa2EDTA          1000                 10

      Na2MoO4.2H2O         25                  0.25

      CuSO4.5H2O            5                  0.05

      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                        *2 ml

      Micro Holland (–Mn) Dicotyledone

      ======================================================

      H3BO3               800                  8

      MnSO4.1H2O          800                  8

      ZnNa2EDTA           800                  8

      Na2MoO4.2H2O         20                  0.20

      CuSO4.5H2O            5                  0.05
      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                        *2 ml

      Micro Holland (–Mn –B) Monootyledone

      ======================================================

      H3BO3               300                  3

      MnSO4.1H2O          800                  8

      ZnNa2EDTA           800                  8

      Na2MoO4.2H2O         20                  0.20

      CuSO4.5H2O           10                  0.10

      CoCl2.6H2O            2                  0.02

      NiCl2.6H2O            1                  0.01

      H2SO4 0.1 M           1 ml

      H2O             ad  200 ml                        *2 ml

      KJ                     mg               mg/l

      ======================================================

      KJ                     50               0.5

      H2O                ad  50 ml                 *0.5-0.3 ml

Si in plastic vessels                   mg/l
      ======================================================

      
Na2SiO3                 /Sigma S5904 Na2O3Si . 9H2O/         50 mg 
Krzemiany, sole kwasów krzemowych o ogólnym wzorze m SiO2⋅nH2O

(H2SiO3)n kwas metakrzemowy,      H4SiO4 kwas ortokrzemowy

      ======================================================
      Vit Orchids Monocot    mg               mg/l

      ======================================================

      Thiamine B1           100               1

      Nicotinic acid NA     200               2

      Pyridoxine B6         100               1

      Glycine               200               2

      Pantothenate Ca       200               2

      Biotin, D(+)          2                 0.02

      Folic acid            50                0.5

H2O             ad    100                      *1 ml

      Vit Rosa Dicot

      ======================================================

      Thiamine B1            100              1.0
      Nicotinic acid NA      50               0.5

      Pyridoxine B6          50               0.5

      Glycine                200              2

      Ca Pantothenate        200              2

      Biotin, D(+)           2                0.02

      Folic acid            50                0.5

H2O             ad     100                     *1 ml

      Vit PLB Gamborg

      ======================================================

      Thiamine B1          1000              10.0

      Nicotinic acid NA     100               1.0

      Pyridoxine B6         100               1.0

      Glycine               200               2

      Ca Pantothenate       200               2
      Biotin, D(+)          5                 0.05

Folic acid            50                0.5
      H2O             ad    100                      *1 ml

      Glutamine + Vit + FILTRATION

      ======================================================

      Glutamine                               500

      folic ac + ascorbic ac                  5 + 1  *50 ml

Rationale for the Scale-Up and Automation of Plant Propagation.

19. Year 2000   INDUSTRIAL EMBRYOGENESIS

    >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

    High frequency      minimum 25% to 75%

    Long duration       repetive cultures

    Genetic stability   maximum 6 months

    >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

    The experimental strategies and systems are:

1. *Computer programs for maintenance of database and record keeping

    of all micropropagation operations.

2.  Automated sterilization  of primary explants.

3. *Automated preparation, sterilization, and dispensing

    of large volumes of nutrient media into individual containers.

4. *Improved culture vessels which allow greater gaseous exchange

    and improved light conditions.

5. *Growth cultures on shallow layers of liquid media.

6.  Growth of cultures on inert supporting materials.

7.  Automated replenishing of nutrient media at preselected intervals.

8.  Growth of cultures under nutrient solution mist!!!

9.  Semiautomated systems to control nutrient supply and gaseous

    environment for the growth and maintenance of shoot hedges

    which can serve as a source of shoots for rooting.

10. Controlled gaseous environment and optimum light conditions to increase

    the efficiency of photosynthesis and photoautotrophic growth, 

    resulting in the reduction or elimination of sucrose in the medium. 

11. Moving cultures and plants on conveyor belts.

12. Use of robots to separate, cut, and reculture shoot cultures. 

13. Semi- and fully automated nodule culture in liquid media, 

    with or without inert support matrices. 

14. The Vitromatic System, an integrated biological and mechanical system 

    for micropropagation.

15. Ex vitro rooting.!!! 

16. Use of robots or automated systems for the transfer of in vitro

    plantlets to soil and the greenhouse.

17. Mechanized field planting of tissue culture regenerants.

18. Semi- and fully automated bioreactor systems for the production 

    of somatic embryos and their encapsulation, with and without image

    analysis and sorting capabilities. 

    It is very likely that by the end of this decade most of the large

    commercial micropropagation operations will be partially or fully

    automated, utilizing one or more of the processes described above.

    PS. INTERNET is essential for global marketing.

      STERILE or UNSTERILE PLANTS in 30C

      1/4 PIN + 50 mg KH2PO4 + 0.5g CH + 0.2g Yeast extract + 2 g glucose pH 5.4

      Two 70% alcohols mixture      50:20:0.1     60:10:0.1

      Propanol 500ml + ETOH 200ml + AldGlut 1ml + H2O 300ml

      Propanol 600ml + ETOH 100ml + AldGlut 1ml + H2O 300ml

      2% NaOCl = 200 ml ACE + 800 ml H2O

        ROTOR - RITA - ROTOR - RITA

      *******************************

      Rotor, a plant growth detonator

      >wheel diameter 1.5 m with steel clips

      >ONE rotation per minute and truly silent work

      >continuous light - two Philips 83 tubes

      >330 ml jars + 100 ml medium

      >rotation stop - yes, fell to floor never!

      Pudding = 10 g agar + 100ml H2O + 500 CAc + autoclave

        10 ml = 1 g 

    Water                                              EC uS/cm

    ===========================================================

 1. Destilled in glass = good & economical             1,5 - 3

    for cultivation media, washing

    ===========================================================

    RO water                                           EC uS/cm

    ===========================================================

 1. RO = reverse osmosis, worse then distilled          30 - 90

    for autotrophic media, washing

 2. RO + deionized better then double distilled        0.1 - 10

    for  cultivation media, electrophoreses

 3. RO + deionize +UV +AC +filter                       ÷ 0,055

    highest purity, bacteria free

    HPLC, PCR, enzymatic reactions

    ===========================================================

    700 ppm NaCl = 1413 uS/cm        11.8 ppm NaCl = 23,8 uS/cm
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Nice see you

In our lab had tried for sterilization plastic pots with NaOCl, especially the plastic pots. The result is usually good, easy and very practice. Plant growth is good also, but sometimes we still find contamination by bacterium or fungus.

The simple procedure are :

- pots clean by detergen and sodium hypochlorite, rinse and dry 24 hours

- pots put in a plastic bag (100x50 cm)around 60 pots (unstack)

- take some cotton and give it 2 drops HCl, then put into the plastic bags. Tied by plastic rape.

- keep it as long 24 hours, so the pots ready to use.

Perhaps you have a other tip for the sterilization with NaOCl, procedures, refferences, advantages, disadvantages. We know experience very important, it's nice if you could share yours. Thanks a lot

good luck

ivan siahaan

