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[Abstract] Tetrazolium (TZ) assay is the fast evaluation for seed viability and alternative quick
method for seed’s germinability (Porter et al., 1947; Wharton, 1955). All respiring tissues are
capable of converting a colourless compound, TZ (2,3,5 triphenyl tetrazolium chloride) to a
carmine red coloured water-insoluble formazan by hydrogen transfer reaction catalysed by the
cellular dehydrogenases. TZ enters both living and dead cells but only living cells catalyse the
formation of formazan which being non-diffusible stains the viable seeds red whereas the
absence of respiration prevents formazan production making the dead seeds (aged tissue)
remain unstained.

The brief description of this protocol has been reported in Verma et al., 2013.

Materials and Reagents

1. Arabidopsis thaliana (Columbia-0) seeds were used in our study

2. 2,3,5 triphenyl tetrazolium chloride (Sigma-Aldrich, catalog number: T8877)
3. Commercial bleach (Sodium hypochlorite)

4. Triton X-100 (Sigma-Aldrich, catalog number: T8787)

5. Autoclaved distilled water

6. Lactic acid

7. Phenol

8. Glycerine

9.

Whatman no.1 filter paper
10. 1% Tetrazolium (TZ) solution (see Recipes)
11. Scarification solution (see Recipes)

12. Clearing agent (lactophenol solution) (see Recipes)

Equipment

1. 30 °C incubator
2. Shaker at RT
3. Weighing balance
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pH meter
Stereo Microscope
Culture room (22 °C + 2, 16 h light 200 umol/m?/s/8 h dark)

(any instrument which provides above mentioned conditions will work)
Procedure

1. Scarify the Arabidopsis seeds by soaking approximately 100 seeds (in three replicates) in
1 ml scarification solution for 15 min under shaking conditions at RT. Wash at least five
times with distilled water to remove the bleach.

Note: Perform steps 1-3 under sterile conditions.

2. After scarification, remove excess water and incubate the seeds with 1% TZ solution at
30 °C for 24 to 48 h in dark (observe the seeds after 24 h and proceed with step 3 if stain
appears). Take heat killed (100 °C, 1 h) seeds as negative control.

After staining, wash the seeds 2-3 times with distilled water.

Immerse the stained seeds in clearing agent for 1-2 h.

Follow step 4, if the pigment within the seed coat prevents clear vision after staining.
Observe the seeds under stereo microscope.

6. Evaluate the seeds on the basis of staining pattern and colour intensity. Among stained
seeds, seeds with bright red staining are completely viable while partially stained seeds
may produce either normal or abnormal seedlings. Pink or greyish red stain indicates
dead tissue. Completely unstained seeds are non-viable. Figure 1 shows TZ staining

pattern in viable (normal), abnormal and dead or non-viable seeds.

) Abnormal, viable and
Viable seeds non-viable seeds

Dead seeds

Figure 1. Different pattern of TZ staining showing viable, abnormal and dead or

non-visable seeds
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7. In parallel, place about 100 seeds without scarification on two layers of Whatman no.1
filter paper soaked with distilled water in culture room for germination assay (perform the
germination assay in triplicate). Score the seed germination by considering radicle
protrusion beyond testa as germinated seeds. To score the germination, count the no. of
seeds with radicle protrusion as germinated seeds and calculate the percentage
germination against total no. of seeds.

Recipes

1. 1% Tetrazolium (TZ) solution
Add 1 g 2,3,5 triphenyl tetrazolium chloride in 100 ml autoclaved distilled water in amber
colour bottle.

Mix well and store in dark at 4 °C (can be kept for several months under such conditions).

2. Scarification solution
20 ml commercial bleach and 100 pl Triton X-100 in 100 ml autoclaved distilled water.
Mix well and store under sterilized conditions (prepare fresh).

3. Clearing agent (lactophenol solution)

Mix lactic acid: phenol: glycerine: water in a ratio of 1:1:2:1. Use if the pigment within the
seed coat prevents clear vision after staining (prepare fresh).
Notes

1. The pH of the TZ staining solution should be 7. Solution with pH > 8 or pH < 4 would
result in either intense staining or would not stain even viable seed tissues. If water is out
of neutral range then use phosphate buffer with pH 7 to dissolve TZ.

2. TZ assay can be used for seeds of legume, cotton and grasses. The incubation time

varies with seed type and morphology. Remove the seed coats of larger seeds (like
legume seeds) before examination.

The dicot seeds can be germinated further as the stained seeds are not damaged.

When performed appropriately, the percentage of viable seeds obtained by tetrazolium
assay is very close to the percentage of seed germination expected under most
favourable conditions.
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