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 TESTS FOR SEED PURITY- 

 

Seed purity analysis from the working sample taken from submitted sample is made in 

accordance to ISTA rules. The uncertified seed sample is generally a mixture of pure seeds, inert 

matter and biological impurities including genetically impure seeds of the variety. A buyer 

expects to have good seed and not a mixture of pure seed with a high percentage of chaff, straw, 

sand, weed seeds and other crop seeds and also genetically impure or mixed seeds. Purity 

analysis is a test to estimate the extent of biotic and abiotic impurities present in the seed lot of a 

variety. 

 

A variety as defined under Indian Seed Act is “a sub-division of a kind identified by growth, 

yield, plant, fruit, seed or other characteristic”. In International Code of Nomenclature of 

Cultivated Plants (1969) the term 'variety' equivalent to 'cultivar' is defined as “an assemblage of 

cultivated plants which is clearly distinguished by any character (morphological, physiological, 

chemical, cytological or others) and when produced (sexually or asexually) retained its 

distinguishing characters”. 

 

Objectives of Purity Test- 

  

The two objectives of Purity test are to know the physical impurities percentage or dockage' and 

the genuineness or genetical purity percentage of a variety in a seed lot with a view to determine 

its purity value. 

 

Among the different components of seed quality, genetic purity Nucleus and Breeder seeds 

(100% genuine) of a variety gives the nts of seed quality, genetic purity of seed is very important 

Foundation and Certified seeds; whereas from farmers' own seed is considerably low. Therefore 

assessment of genetic purity is one of the basic requirements for the Seed Act. 

 

Purity Test Procedure  

 



The methods for preparation of sample for analys Preparation of sample for analysis have 

already described. To fulfill the first objective of physical purity test requisite quantity of the 

sical purity test requisite quantity of the Working sample is spread on the purity work Board with 

a view to separate non-seed elements and to identify and isolate those seeds individually in the 

lot which have different shape, size, colour and surface texture as distinguishable under 

transmitted light. Physical impurities can be identified and separated are mixed physically with 

the pure seeds. Such separation results in splitting the seed into three distinct components. ee.  

(i) the true seed belonging to the crop/kind/ species declared;  

(ii) other seeds including weed seeds and those not and those not belonging to the variety or type,  

(iii) the inert matter/particles. Care should be taken to shell the fruit, if present, to keep une seed 

and discard the remaining tissues as inert matter.  

After separation, each of the three Component parts shall be weighed accurately to compute the 

percentage of inert and other seed' mixture and record the result. The number of places of 

decimal up to which each of the components must be weighed should be 4 when the seed lot 

weight is less than 1 gm; 3 if the lot weight is more than 1 gm, but less than 10 gm; 2 in case the 

lot weight is more than 10 gm, but less than 100 gm and 1 in case of the lot weight is more than 

100 gm; but less than 1,000 gm. After weighing and recording the weight, the components may 

be properly marked and retained for future reference. The pure seed component, however, shall 

be used for genetical purity test and germination test. The minimum number of seeds for 

germination test shall be 400. 

 

If duplicate analysis is made using two sub-samples, the difference between the two test results 

must not exceed the tolerance level between duplicate analyses. These tolerances can be used 

also to compare the results of different seed testing stations which have tested the same seed lots. 

The results of purity test must be reported in percentages, the summation of which for all the 

components must be 100. In case a component occurs is less than 0.05%, it can be reported as 

trace; while that of 0.05 to 0.1% shall be recorded as 0.1%. The Latin name of the species of pure 

seed, the other seeds and the kind of inert matter shall be recorded. Percentage of other cultivars, 

other species of aberrant seeds found may be calculated up to first place of decimal.  
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Purity Test Equipment 

 

Purity work board.  

                     The working sample is placed on the purity work board (also known as 

Diaphanoscope) to separate the impurities and pure seeds . 

 



 
Optical aids. 

           A magnifying glass of 3 x to 5 x magnification is very useful for identification and 

separation of the seed components. A binocular stereoscopic microscope is needed for 

effective separation of very small seeds or seeds of other species which are difficult to 

distinguish from the crop seed under low magnification. 

 

Seed blower. 

          For analysis of many samples especially of grasses, a seed blower (Fig. 14) leips to 

separate the different light weight components through appropriate blowing schedule. 

 

 
 

Balances.  

           In order to determine the weight of the working sample, and the separated 

components, the sensitive balances must meet theIght of the working sample, sub-submitted 

samples accurately the entire range Of Weight between 0.1 mg to 1.000 gm Analytical balance 

(accuracy of 0.1 mg) with a capacity of 200 mg and a precision balance (accuracy of 10 mg) with 

about 1 kg capacity would serve the purpose. The balance must be set on thick slab tables 

supported by concrete or brick pillars for checking / minimizing vibration.  

 



Sieves. A set of small hand sieves with different standa small hand sieves with different standard 

sizes of perforations will be useful to separate seeds of different sizes that are indistinguishable 

visually. This makes the test more accurate and quick during analysis.  

 

Other equipments. Spoon, spatula, forceps, scalpels, needles, shallow trays, funnel and watch 

glasses are also required for handling and purity testing of seed samples. 

 

An improved system, consisting of proper sample preparation and the use of an Ergo Vision 

System can enhance the performance of each analyst and as a result the service capacity of the 

whole laboratory. 

 

Thus cost control was derived from reduced temporary staff, reduced regular staff, reduction of 

paid overtime work and higher proficiency and productivity of regular staff (Gray et al., 2010). 
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Sources of error in Physical Purity Analysis 

 

(i) Moisture. Variation in weight may occur during analysis due to moisture regain or loss by the 

seeds or if the working sample is left on table for a long period of time before analysis. The 

variation in moisture content is dependent on the state of relative humidity in the air of the 

laboratory and the air surrounding the seeds. This may lead to variation of results exceeding the 

tolerance levels. It is desirable to make the analysis of a sample as quickly as possible, 

completing weighing without loss of time if the laboratory does not have the humidity control 

mechanism. 

 



(ii) Computing error. Care should be taken during weighing of the separated components up to 

the required place of decimal accurately to avoid error in calculation. 

 

 Varietal Purity Test  

 

       This is also known as Genetical purity test. The pure seed (certified seed) for consumer is 

more than hundred times multiplied product from the source “Nucleus” or “Breeder” seed which 

is 100% genuine and true to the variety. Any deviation from such genuineness of variety would 

multiply and creep in ‘Foundation' to 'Certified' status of seeds. The test, therefore, involves 

comparison of morphological, physiological, chemical and other properties of the variety from 

the certified pure seeds and seedlings, plants and seeds produced by it with those of standard 

samples produced from the Breeder seed of the same variety. For determining genuineness of the 

variety all the seeds of the sample at the Foundation level should be subjected to “grow-out test 

while a minimum of 5% of the Certified seed sample should also be so tested. 

 

 Each variety has its own particular marker character which are listed by the "International in for 

the Protection of new Varieties” of plants (IUPOV) and the "Organization for Economic 

Cooperation and Development' (OECD) or by the "Variety Release Committee" (VRC) while 

releasing a new variety as Nucleus or Breeder seed. The testing is done in accordance to the 

identification of the listed traits in three steps by : 

 

(i) examination of seeds and seedlings in laboratory; 

 (ii) examination of seedlings in green house or in growth chamber for Grow Out Test; and 

 (iii) field plot test and field inspection from mature plants. 

 

All plants of a vegetative (asexually) propagated variety are expected to be genetically alik 

showing no segregation though environmental effects or spontaneous mutations may cause som 

extent of variation. 

 

Varieties of self pollinated species are predominantly homozygous, wi similar and segregations 

are expected to occur due to narrow range of variation incorporat through certain percentage of 

open pollination taking place. Tests for genuineness of self pollina and vegetative propagated 

varieties are relatively easy. Individuals of cross pollinated variet are not alike genetically, but 

the population maintains certain degree of equilibrium with rega to gene frequency.  

 

(i) Examination of seeds and seedlings in laboratory.  

 



For evaluating morpholo appearances of seed, the working sample consisting of 4 replications of 

100 seeds are tak random from sub-sample and examined under suitable magnification for the 

hilum chara shape, surface texture and colour. The variation in seed size in the working sample 

may affec purity parameter if the size difference in seed lot is appreciable. Visual identification 

of var by comparison of morphological characters are made on the basis of a set of index 

characte naked eye or under suitable magnification. The most useful characters in cereals are sha 

grain, base of lemma, ventral crease hairs, rachila hairs, deviation of lateral-dorsal nerves, wri of 

lemma and palea, shape and hairiness of lodicules. Seed shape difference, hilum colored coat 

colour are also good indices for separating the seed fractions in different speci ain legumes and 

different varieties of pearl millet. The seed coat surface texture may be stu using Scanning 

Electron Microscope (SEM) for critical resolution of narrow differences high magnification as 

has been done to distinguish the cotton hybrid seeds from the female parent seeds.Seed sizes, 

shape, coat colour, texture, mode of germination, pigmentation of seedlings are recorded. The 

morphological characters are seed texture, mode of germination, dormancy, vigour and are 

recorded. The morphological characters are scrutinized under suitable magnification; while the 

colour traits of seeds or seedlings are recorded illumination. Some seeds which fluoresce in UV 

light are garden pea (fodder peas do not show fluorescence), some varieties of Vicia faba and 

seeds of oats (yellow seed do not fluoresce). The colour of Hordeum are diagnosed under UV 

illumination.  
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(a) Lugole's solution.  

                     (Iodine + potassium iodide + water) is used to differentiate Lupinus 

varieties, based on the presence or absence of alkaloids. 

 

(b) Phenol colour reaction.  



                        It is a recommended test for identification of wheat cultivars (Anon., 

1976). Seeds are soaked in distilled water for 24 hours at 20°C. The soaked seeds are transferred 

on filter paper soaked in 1% aqueous solution of phenol in Petri-dish. The dish is covered and 

kept for about 4 hours at 30°C. The ventral side of the seeds should face downwards on the filter 

paper. The intensity of colour developed is evaluated on a 0 - 9 scale (0 = negative or no change 

of colour and gradual intensification of colour from light brown to deep black graded from 1 to 

9). The lower glumes may also give specific colour with phenol. The intensity of colour depends 

on the extent of tyrosinase activity generated in the grain in presence of phenol as a substrate. 

This test can also be used on dehulled oat seeds and on certain herbage seeds (rye grass and Poa 

pratensis); but is not suitable for barley. It is also used to differentiate between chicory 

(Chichorium intybus) and endive (C. endive) seeds by treating embryo with 0.5% solution of 

phenol. 

 

(c) Peroxides reaction. Soybean varieties can be differentiated on the basis of the difference in 

peroxide reaction shown by the seed coats treated with 0.1% hydrogen peroxide solution. 

 

(d) Sodium hydroxide. When the red / white seed colour of wheat is not distinguishable easily 

due to weather damage or seed treatment, the seeds are submerged for 15-20 minutes in a 10% 

sodium hydroxide solution. After drying, the red wheat seeds would show clear red colour; while 

white wheat seeds would turn yellowish white. Sodium hydroxide solution can also be used to 

distinguish between the garden pea and fodder pea seeds. 

 

(e) Potassium dichromate. A 1% solution of potassium dichromate may be used to identify 

garden pea and fodder pea seed from their differential reaction. 

 

(f) Potassium hydroxide. bleaching powder mixture. A 1:5 weight / weight mixture of 

notassium hydroxide and bleaching powder in solution can be used to differentiate betweenSeed 

Quality Testing varieties of sorghum. Seeds are soaked for 5 to 10 minutes in the solution, Seeds 

with tannic acid in the testa turn dark, whereas seeds without tannic acid remain light coloured, 

 

(g) Hydrochloric acid. If fluorescence test result is not reliable due to weather damage or seed 

treatment, then soaking the seeds in 1 N hydrochloric acid may also be used to differentiate the 

seeds of cucumber (Cucumis sativus) and melon (C. melo). After treating the seeds in IN HCl 

solution for 1/2 to 2 hours, melon seeds become more strongly coloured (orange-yellow), The 

coleoptile's colour of  

cereals would intensify, if 1% solution of HCl or NaCl 18 added to the filter paper on which 

seeds are placed. The aleuronic layer beneath the testa of barley grains, which contain 



chromoplasts, become dark coloured when soaked in 50% sulphuric acid for 12 to 16 hours and 

then followed by 4 hours treatment at 40°C in a mixture of 10% HCl and 90% methanol in 1: 3 

v/v mixture. 

 

(h) Iodine solution. After removal of the flowering glumes, millet grains mixed with weedy 

form were treated with 5% iodine solution (in alcohol). Grains of weedy forms turned dark 

brown in 5 to 7 minutes, while cultivated forms remained unchanged or slightly pink (Krasavin, 

1991), 

 

(i) Chromosome count. Varieties at different ploidy levels (grass, beet, wheat) can be easily 

differentiated by counting number of chromosomes from the root tips by germinating the seeds. 

In case of sugar beet the submitted sample is first sieved to prepare representative working 

sample sets of different seed sizes, then the chromosome number of 50 seeds from the different 

sets are counted. 

 

G) Electrophoresis. Polyacrylamide Gel Electrophoresis (PAGE) has been effectively used to 

identify the differences in protein banding pattern of the different varieties (Cooke, 1993). The 

electrophorogram prepared from endosperm or cotyledon of seed by using standard method gives 

a clear image of the protein constitution inherent in the variety including its storage protein. Such 

banding pattern can be used for comparison of the varietal genuineness. Electrophorogram for 

gliadin in wheat, hordin in barley and lectin in chick pea provide dependable indices for 

verification of varietal genuineness. The protein electrphorograms of cotton and soybean 

cultivars and hybrids provide a rapid and reliable technique for identification. 
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(ii) Grow Out Test. A true variety (cultivar) must have its genetic properties different from those 

of other varieties. Careful observation of the seedlings to detect characteristics in which varieties 



differ and measurements of individual seedlings may also be necessary. Seedlings may in height, 

colour, length of leaves, stem or internodes, growth habit, tillering or pubescence aves or nodes. 

Normally, a marker character will be exhibited by all plants of a variety. On other hand, two or 

more varieties may differ in degree to which the character is exhibited or percentage of plants 

showing it. 

 

Manipulation of environment may be required to induce seedlings to express their genetic 

differences in some detectable way. When grown with short light periods and cold dark periods, 

alfalfa varieties differ in stem length. Continuous illumination result in expression of colour 

differences among Kentucky blue grass and barley varieties. Barley seedling characters often 

provide very distinct varietal diagnostic characteristics which are not determinable from the 

study of the seeds. In order to study the young seedling characters, the seeds are germinated 

under controlled conditions either in the growth chamber or in the green house always along with 

the index sets of check variety seed with which the sample variety seeds are to be compared. 

 

Working sample of seed is sown in sand benches or special containers in the green house or in 

the growth chamber as required for maintaining the conditions necessary for normal growth and 

development of the diagnostic characters. We seedlings or plants should not be less than 100. 

The number may be reduced where a seedling requires larger space for development up to 

diagnostic stage as in case minimum population to be studied in 4 replications will be: 800 plant 

for Foundation seed and 400 plants for Certified seed. A minimum of 200 control plants are to be 

raised along with the test crop. The distinguishing characters to be studied are : 

 (a) Hypocotyls colour.  

             Cultivars of beet can be distinguished from their difference in hypocotyls colour, 

e.g. white, yellow, light red or red. Seedlings raised under subdued day light at room perature are 

observed on the 7th day after germination for hypocotyls colour. 

 (b) Cotyledon colour. Some cultivars of Brassica are distinguishable from cotyledon colour of 

the germinated seeds. The seeds are germinated in darkness at 20 - 30°C. After 5 days the 11s are 

taken from the seedlings transferred to Petri dish containing 85 - 90% ethanol. hen placed on a 

white surface after 4 hours the cotyledons are either lemon or orange in colour in the two 

different varieties.  

(C) Densuivity to DDT. Different barley and wheat varieties show sensitivity to DDT. Seedlings 

grown up to two leaf stages are spray with DDT suspension .The sensitive varieties will develop 

grown up to two leaf stage are spraved with DDT suspension. The sensitive varme chlorosis and 

die while the resistant varieties will remain unaffected. 

 



(iii) Field plot test. This is carried out strictly following the agronomic recommendations for the 

cultivar under favourable growth conditions for comparison of the quantitative and qualitative 

hereditary characteristics. 

 In fact, the genuineness of the performance of a variety and its correspondence to the prescribed 

performance as indicated for the cultivar is examined. For grow out test and field plot test the 

seed rate per plot is calculated on the basis of the quantity of the target variety of pure seed 

available in the working sample as determined from purity analysis. 

The various samples of the same cultivar along with the standard Breeder seed sample is sown in 

separate lines in adjacent plots with recommended spacing for observation at different stages. 

The field plot chosen should be such where the same cultivar or the species has not been grown 

in the previous year. There should be a minimum of two replications of each cultivar. For cereals, 

legumes and oilseeds, each plot of a convenient size should have a minimum of 5-6 rows. A 

spaced sowing of 20 - 25 cm between rows for cereals and flax; and 40 – 50 cm between rows 

for some legumes is recommended. The minimum number of plants per meter should be about 

100 for Linum; 60 for cereals; 30 for Brassica, Pisum, Glycine and Lupinus while 10 for Vicia. If 

single plant study is necessary, the spacing may be suitably increased. For root crops, there 

should be a minimum of 2 rows of sufficient length to provide 400 plants for examination. 

Observation should continue throughout the crop duration and all deviations from the control 

sample with particular reference to the set of prescribed varietal characters should be noted. If 

thinning is necessary, the final number of stands of the cultivar with its standard will be 

approximately equal. In case of highly tillering perennial species, like some of the forage crops, 

it is advisable to count the number of aberrant plants per unit area per unit of seed sown. The 

genuineness of a cultivar is based on hereditary traits. The cultivar differences are easy to distinct 

if growth conditions are favourable. In self pollinated species the individuals of a cultivar may be 

(theoretically) identified whereas those in cross fertilized sp. comprise a number of types. 

Therefore, it is easier to determine the cultivar purity in self fertilized sp. than in cross pollinated 

species. 


