
Molecular Methods for Seed Quality Testing



Introduction
“Subeejam Sukshetre Jayate Sampadayte" 

• High quality seed is determined by its parent’s genetic makeup, physical 
integrity , purity , its health and physiological quality. 

• Farmers continue to adopt precision agricultural practices and depend on 
the performance of every single seed put into the ground— the only way to 
achieve that is by seed testing.

Every inch of the field counts, and seed testing plays a significant role.



















CHEMOTAXONOMY

Methods of testing based on –
1.Analysis of secondary metabolites 

2. Protein analysis 
3. Nucleic acid analysis

The use of biochemical methods to analyze various components of seeds. Chemo 
taxonomists have recognized two groups of compounds that are generally useful in 

classification of plant species: 
1. Episemantic or secondary metabolites

(pigments or fatty acid etc.) 
2. Semantides or sense carrying molecules 

(Proteins, Nucleic Acids)



These tests range from simple colour tests to complex chromatographic 
separations of phenols, anthocyanin, flavonoids and other compounds. 

1. Analysis of secondary metabolite

1.Phenol test- Wheat 
2. Peroxidase test- Soybean 
3. Potassium hydroxide – bleach test- Sorghum 
4. Fluorescence test - Ryegrass 
5. NaOH test- Wheat 
6. Anthocyanin test- Rice, Soybean





Gel electrophoresis

The term gel electrophoresis refers to a technique used for separation and analysis of 
DNA, RNA and proteins based on their size and charge. 

• The suffix phoresis means “migration” or “movement”, while the prefix electro 
indicates the use of electricity as a mean to separate molecules.



• Denaturing and reducing sodium dodecyl 
sulphate (SDS)-PAGE- widely used 
electrophoresis technique 

• SDS-PAGE separates proteins primarily by mass 
because the ionic detergent SDS denatures and 
binds to proteins to make them uniformly 
negatively charged.  

• Thus, when current is applied, all SDS- bound 
proteins in a sample will migrate through the gel 
toward the positively charged electrode. 

• Proteins with less mass travel more quickly 
through the gel than those with greater mass -
sieving effect of the gel matrix.

SDS-PAGE (Sodium dodecyl sulphate- Polyacrylamide gel electrophoresis)









Polymerase chain reaction 
• Polymerase chain reaction (PCR) is an efficient and cost effective 

molecular tool to copy or amplify small segments of DNA or RNA. 
• PCR was originally developed in 1983 by the American biochemist 

Kary Mullis. He was awarded the Nobel Prize in Chemistry in 1993 for 
his pioneering work.

Nucleic acid analysis





• Based on the identification of 
morphological characteristics 
at various stages of plant 
growth. 

• Subject to influence by 
environmental factors and is 
time-consuming. 

• Based on the genotype of 
the hybrids eliminating 
environmental variations . 

• Based on identification of 
genotype specific profiles

Grow out test DNA markers

DNA Markers






