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APPENDIX A 

 

REAGENT  

1. Polyvinyl alcohol-lacto-glycerol (PVLG) mountant (Brundrett et al., 1996) 

 Polyvinyl alcohol     8.33  g 

 Distilled water     50  ml 

 Lactic acid      50  ml 

 Glycerine      5  ml 

2. Melzer’s reagent (Brundrett et al., 1996) 

 Iodine       1.5  g 

 Potassium iodine     5  g 

 Distilled water     100  ml 

3. Reagents for roots clearing and staining reagents (Brundrett et al., 1996) 

 10% KOH (w/v) (exothermic reaction) 

 50% Glycerol-water (v/v) for destaining and storage of roots 

 0.05% w/v trypan blue in lactoglycerol (1:1:1 lactic acid, glycerol and water) 

 Dissolve trypan blue in water before adding equal volumes of lactic acid and 

 glycerol. 

4. Modified Hoagland’s nutrient solution (modified from Gambrog and Wetter, 

1975) 

 Solution A 

 H3BO3      280 mg 

 MnSO4.H2O      340  mg 

 CuSO4.5H2O      10  mg 

 ZnSO4.7H2O      22  mg 

 (NH4)Mo7O24.4H2O     10 mg
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 Adjust volume to 100 ml and keep in 4 ºC. 

 Solution B 

 Concentrate H2SO4    0.5 ml 

 Adjust volume to 100 ml and keep in 4 ºC. 

 Solution C 

 Na2EDTA     3.36 g 

 FeSO4.7H2O     2.79 g 

 Adjust volume to 400 ml and heat at 70 ºC until the solution turn into yellow 

 color. Adjust volume to 500 ml and keep the solution in 4 ºC. 

 Hoagland’s stock solution (10x) 

 Ca(NO3 )2     4.7 g 

 MgSO4. 7H2O     2.6 g 

 KNO3      3.3 g 

 NH4H2PO4     0.6 g  

 Solution A     5 ml 

 Solution B     0.5 ml 

 Adjust volume to 500 ml and keep the solution in 4 ºC. 

 1x Hoagland’s nutrient solution 

 10x Hoagland’s stock solution  100 ml 

 Solution C     5 ml 

 Adjust volume to 1,000 ml (prepare before use). 
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APPENDIX B 

 

MEDIA  

1. Minimal (M) medium (Bécard and Fortin 1988) 

 MgSO4.7H2O    731  mg 

 KNO3     80  mg 

 KCl     65  mg 

 KH2PO4    4.8  mg 

 Ca(NO3)2.4H2O   288  mg 

 NaFeEDTA    8  mg 

 KI     0.75  mg 

 MnCl2.4H2O    6  mg 

 ZnSO4.7H2O    2.65  mg 

 H3BO3     1.5  mg 

 CuSO4.5H2O    0.13  mg 

 Na2MoO4.2H2O   0.0024  mg 

 Sucrose    10,000  mg 

 Glycine    3  mg 

 Thiamine hydrochioride  0.1  mg 

 Pyridoxine hydrochloride  0.1  mg 

 Nicotinic acid    0.5  mg 

 Myo inositol    50  mg 

 Bacto Agar    10,000  mg 
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2. Modified Strullu Romand (MSR) medium (Declerck et al., 1998, modified from 

Strullu and Romand, 1986) 

 MgSO4.7H2O    739  mg 

 KNO3     76  mg 

 KCl     65  mg 

 KH2PO4    4.1  mg 

 Ca(NO3)2.4H2O   359  mg 

 NaFeEDTA    8  mg 

 MnSO4.4H2O    2.45  mg 

 ZnSO4.7H2O    0.29  mg 

 H3BO3     1.86  mg 

 CuSO4.5H2O    0.24  mg 

 Na2MoO4.2H2O   0.0024  mg 

 (NH4)6Mo7O24.4H2O   0.035  mg 

 Sucrose    10,000  mg 

 Thiamine hydrochioride  1  mg 

 Pyridoxine hydrochloride  0.9  mg 

 Nicotinic acid    1  mg 

 Calcium panthotenate   0.9  mg 

 Cyanocobalamine   0.4  mg 

 Biotin     0.9 × 10-3 mg 

 Bacto Agar    10,000  mg 

 Adjust the volume into 1,000 ml with distilled water 

3. Luria-Bertani (LB) medium 

 Tryptone    10  g 

 Yeast extract    5  g 

 NaCl     5  g 

 Agar     15  g 
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4. Super Optimal Broth (SOB medium) 

 Tryptone    20  g 

 Yeast extract    5  g 

 NaCl     0.5  g 

 - Add 950 ml de–ionized water 

 - Add 10 ml 250 mM KCl 

 - Add 20 ml 1M MgSO4  

 - Adjust pH to 7.0 with 5N NaOH 

 - Adjust volume to 1 liter with de–ionized water 
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