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Summary 

A description is given of how a seed testing station in tropical or subtropical areas could be established. 
Two alternatives are described: Seedlab 2000, that can test about 2000 samples per year and Seedlab 5000 
that can test at least 5000 samples per year. Directives and general considerations concerning the staffing, 
the organisation of the work, the lay-out of the building, and the equipment needed are given. Forty-six 
figures and two tables give an impression of the equipment and administrative forms used. Equipment 
which in the experience of the authors has been found suitable for the work is recommended, and detailed 
descriptions and company addresses are mentioned. Some equipment that is not commercially available 
is described and plans for construction are included. A list of books and journals for a basic seed testing 
library is appended. 

1 Editor 
2 Present address: State Institute for Quality Control of Agricultural Products, P.O. Box 230, 6700 AE 
Wageningen, The Netherlands. 
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Résumé 

Projet de laboratoire de semences 2000-5000 

On décrit comment une station d'essais de semences peut être établie dans les régions tropicales ou subtropi­
cales. On décrit deux propositions: 'Secdlab 2000' qui peut analyser environ 2000 échantillons par an et 
'Seedlab 5000' qui peut analyser au moins 5000 échantillons par an. On donne les principes directeurs 
et les considérations générales concernant le personnel, l'organisation du travail, la disposition du bâtiment 
et l'équipement nécessaires. 46 figures et deux tableaux donnent une idée de l'équipement et des documents 
administratifs utilisés. On recommande les équipements, qui d'après l'expérience des auteurs se sont révélés 
adaptés au travail et on fait état des descriptions détaillées et des adresses de compagnies. On décrit quelques 
matériels qui ne sont pas disponibles dans le commerce et leurs plans de construction sont inclus. Une 
liste de livres et de périodiques pour une bibliothèque de base en matière d'essais de semences est donnée 
en appendice. 

Zusammenfassung 

Das Projekt Saatgutlabor 2000-5000 

Es wird beschrieben, wie eine Saatgutprüfstelle in tropischen oder subtropischen Gebieten errichtet werden 
könnte. Dabei werden zwei Alternativen angeführt: Das Saatgutlabor 2000, welches ungefähr 2000 Proben 
pro Jahr prüfen kann, und das Saatgutlabor 5000, welches mindestens 5000 Proben pro Jahr untersuchen 
kann. Hinweise werden gegeben und Überlegungen angestellt hinsichtlich der Mitarbeiter, der Arbeitsorga­
nisation, der Gebäudeplanung und der erforderlichen Geräteausrüstung. 46 Abbildungen und 2 Tabellen 
vermitteln einen Eindruck von der Einrichtung und den angewandten Verwaltungsformen. Ausrüstungs­
stücke, welche nach der Erfahrung der Autoren sich für die Arbeit als brachbar erwiesen haben, werden 
empfohlen sowie genaue Beschreibungen und Firmenanschriften aufgeführt. Geräte, welche auf Handelsba­
sis nicht erhältlich sind, werden beschrieben und Pläne für die Herstellung beigegeben. Als Anhang findet 
sich ein Verzeichnis von Büchern und Zeitschriften, die den Grundstock einer Bibliothek für eine Saatgut­
prüfstelle bilden. 

1. Introduction 

In 1979 the Government Seed Testing Station, Wageningen, Netherlands, published 
a paper called Project Seed Laboratory 2000-5000 by M. Heuver, J. Bekendam, W. 
J. van der Burg and A. van Geffen, based on Project Seed Laboratory 5000 (Proc. 
Int. Seed Test. Ass. 34 (1), 1969). It consisted of a text part, a binder with technical 
drawings and a binder with brochures of equipment. One hundred copies were distrib­
uted by FAO and another 100 copies by the Wageningen station. It described how 
a seed laboratory could be constructed, equipped, organised and administered. Alter­
natives were given for a laboratory that could test about 2000 samples per year and 
one that could handle at least 5000 samples per year. Certain equipment was recom­
mended, based on the experience of the authors with it. Equipment produced by other 
manufacturers and used in other countries may however be as good. In this connection 
readers are advised to consult the Survey of Equipment and Supplies for Seed Testing 
(ISTA, 1981). 

The need was felt to make it more widely available through a concise re-edition 
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in Seed Science and Technology. To this end the information on equipment is updated, 
much of the information from the binders is included in the text and figures, and 
recent experience of the authors in developing countries is included. However, one 
aspect is left out: seed health testing. The original publication gave only very limited 
information on the aspects of seed health testing and the equipment and training 
needed, and it was felt that the topic needed a paper of its own to be complete. Besides, 
the authors believe that seed laboratories of this kind, often located in countries with 
a developing seed industry, should start by investigating the basic quality aspects of 
the seed first: moisture, purity, germination. 

The authors gratefully acknowledge the assistance of the following persons who 
have given their support either during the preparation of the original paper or this 
re-edition (in alphabetical order): 
Dr. C. Anselme, C. Bense, Dr. W. P. Feistritzer, Prof. E. E. Hardin, Dr. M. J. Hill, 
Prof. L. Kâhre, D. B. MacKay, Dr. E. Madsen, Ing. A. Stuurman, J. H. B. Tonkin, 
C. Witte. 

2. Staffing 

2.1. General 
Seed testing requires an input of manpower that differs for each type of seed. A range 
of species therefore has to be allowed for in determining staff requirements. The pre­
sented estimate aims at the average requirements of a station in a tropical or subtropi­
cal region, dealing with 2000 or 5000 samples annually. 

The work should be arranged in such a way that germination tests on all samples 
can be commenced within a reasonable time (24^8 hours) from receipt at the station. 
Intake of samples is rarely constant, neither in rate, nor in composition. For the labora­
tory testing 5000 samples annually a peak season lasting possibly three to five months 
can be expected, with an intake of 1750-3000 samples during that period. The station 
is expected to handle this peak expeditiously, with no more than a slight delay. 

An example of possible staffing is given below. The number of analysts depends 
very much on the intake of samples in the peak period, the type of seed, the kind 
and number of analyses required and the experience of the staff. 

2.2. Purity analysts 
An intake of 1750 samples in three months, each providing 21 working days, gives 
28 samples per day. This means that for purity, each sample being subjected to dupli­
cate analysis (two half working samples), 56 determinations per day have to be made. 
The time needed will then be: 
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number of determinations kind of seed man hours 

1 4 x 2 cereals, rice and maize 9 
7 x 2 pulses 4 
7 x 2 forage crops, including'difficult'grasses 19 

TOTAL 56 32 

Time must also be allowed for performing additional determinations whenever dupli­
cate analyses are not sufficiently in agreement (this is checked by using the tolerance 
tables provided in the ISTA Rules). 

If one analyst provides eight working hours a day, the purity section would be ade­
quately staffed with four trained analysts. Staffing at this rate may sometimes lead 
to a backlog accumulating, but delays should not be alarming. Overstaffing is felt 
especially in the slack season as trained analysts cannot normally be laid off then. 

One of the analysts should be delegated as responsible for the purity section. 

2.3. Germination analysts 
An intake of 28 samples per day means that 28 germination tests have to be carried 
out daily (not including a few tests that will appear not to be satisfactory for one 
reason or another and therefore have to be repeated). Although the amount of work 
involved depends on the kind of seed, variations are not as large as in purity analysis. 

The work comprises: 
- counting and planting 4 x 100 seeds, the substrate being moist paper, sand or soil; 
- providing controlled environmental conditions for the tests; 
- evaluating seedlings and results; most samples need several consecutive counts be­

fore the final result is obtained. 
Three trained analysts should be able to handle 28 tests a day. 
To supervise germination testing, including the flow of analysis, check on use and 

accuracy of equipment and maintain supplies one of the analysts should be placed 
in charge of the germination section. 

2.4. Moisture analysts & administrative staff 
All seven analysts should be trained in both aspects of analysis: purity and germina­
tion. One or more should also be trained to perform moisture determinations. 

Unless calculation is carried out by an administrative clerk at least one analyst in 
each of the purity and the germination section should be trained to handle the calcula­
tion of test results. 

In addition a seed laboratory needs administrative staff. This is even more so when 
an established laboratory also deals with seed certification, an activity that involves 
a considerable administrative burden. A starting seed laboratory however, should have 
at least one clerk/typist. 
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2.5. Person-in-charge, training of staff 
Finally there will be a person in overall charge. It is essential that this person should 
have a good scientific background, preferably in botany or agronomy. He also needs 
at least a three months stay in another station with facilities and experience to provide 
him with adequate training. The analyst in charge of the purity or germination section 
should preferably have sufficient secondary education, if possible including profes­
sional education in agriculture. He or she should also receive training in another labo­
ratory and attend international workshops from time to time. Such workshops are 
organised by or in co-operation with international organisation like FAO and ISTA 
and individual countries (e.g. the FAO-Norway Workshops and regional workshops 
as organised by the Seed Technology Centre of New Zealand, etc.). The analysts of 
the laboratory should receive training for an initial period of for instance two years 
which may be concluded with examinations. 

2.6. Total staff required 
To summarise, the 5000 laboratory should have the following staff: 

1 superintendent 
1 clerk/typist 
7 analysts for moisture, purity and germination 

9 persons in total 

A smaller laboratory testing 2000 samples annually needs less staff. Four analysts 
qualified in both purity and germination testing could cope with this intake, one of 
them being given general responsibility for seeing that the work is done promptly 
and in accordance with the regulations. 

3. The work 

3.1. Receipt and registration of submitted samples 
A submitted sample is a quantity of seed furnishing sufficient seed for the tests re­
quired. It is sent in a linen bag or other container. The submitted sample must be 
representative of the lot, containing the same constituents in the same proportion. 
How a representative sample is drawn from the lot and reduced to submitted sample 
size is prescribed in the ISTA Rules. On receipt, a clerk records particulars of the 
sample and tests requested, paying particular attention to any special requests. 

The use of preprinted forms is recommended for entering the details to ensure accu­
racy and speed in issue of information by the station. For further detail see chapter 
13. 

3.2. Purity test 
The object of the purity analysis is to determine: 
- the composition by weight of the sample and by inference the composition of the 
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seed lot; 
- the identity of the various species of seeds and other material in the sample. 
The ISTA Rules prescribe: 
- the size of a submitted sample; 
- the size of a purity working sample, and how it should be taken from a submitted 

sample; 
- how to separate a working sample into: pure seed 

other seed 
inert matter; 

- how to evaluate test results, and how to gather additional evidence if needed; 
- how to express and report the test results. 

Moreover, the Rules recommend certain technical aids. If used with skill, these aids 
(see chapter 8) will reduce the time taken by purity analyses. 

The purity test also provides the pure seed, which is essential for the germination 
test. 

3.3. Germination (est 
A germination test provides information with respect to the field planting value of 
the seed. The ISTA Rules prescribe: 
- number of seeds to be counted at random from the pure seed fraction; 
- qualities and use of substrata: paper, sand and soil; 
- directions for planting the seed; 
- treatments for breaking dormancy; 
- conditions of moisture, temperature and light that are optimal for growth and evalu­

ation of the seedling; 
- definitions by which seedlings are evaluated and rules for interpreting and reporting 

test results. 
The Rules also recommend certain technical aids (see also chapter 9). 

3.4. Moisture test 
A moisture test provides information regarding the moisture content of the seed. The 
moisture content is a factor of economic importance because: 
- too high a moisture content may result in loss of quality because of mould growth, 

ageing and increased insect damage; 
- the proportion of water being paid for. 

A sample of seed for a moisture test must be packed in a moisture proof container 
so that the sample cannot either dry out or absorb moisture between sampling and 
testing. In the ISTA Rules test methods are prescribed for each kind of seed. 

3.5. Various other items as prescribed and)'or recommended in the ISTA Rules 
Purity tests for which dry and clean surroundings are essential, and moisture tests 
that would be badly affected by too high a relative humidity in the atmosphere, should 
be carried out away from the germination work, preferably in separate rooms. 

162 



SEEDLAB 2000 -5000 

Such rooms are provided in Seedlab 5000 (figure 1); Seedlab 2000 however has only 
separate germination and purity benches (figure 4). (Germination tests invariably gen­
erate much refuse in discarded seedlings, paper, sand, as well as water spilled on the 
working tables). 

Other determinations which are usually carried out in the purity section are: 
- number of weed and other crop seeds present, usually determined in 10 times the 

quantity of seed that is specified for purity; the seed acts of many countries specify 
maximum standards for weed and other crop seeds above which seed may not be 
imported; 

- weight of 1000 seeds; this serves as a basis for estimating the weight needed to sow 
an area of land and can be indicative of the quality of the seed. 

Other determinations which may be carried out in the germination section are: 
- viability by means of the topographical tetrazolium test (see chapter 10). 

The determination of genuineness of species orcultivarmay be of interest. Techniques 
recommended in the ISTA Rules involve the examination of seeds and seedlings in 
the laboratory and plants in the greenhouse and in field plots. 
The Rules also include a chapter dealing with International Certificates, reporting 
and tolerances. This is of particular interest to official laboratories that intend to join 
ISTA, and to issue International ISTA Certificates. Information on how to become 
an accredited ISTA station can be obtained through the ISTA Secretariat. 

4. The building 

4.1. General requirements 
In order to design a building that would provide the facilities for a simple laboratory 
for routine investigation of seed samples in developing countries, the special require­
ments of seed testing have been taken into consideration as well as the possible climatic 
conditions. 

The following lay-out requirements have been considered: 
1. a maximum of working space in a building of limited size; 
2. an efficient and functional lay-out: the movement of samples through the laborato­

ry should be logical; 
3. central supervision; 
4. adequate illumination and ventilation; 
5. water supply and sewage concentrated to minimise plumbing work; 
6. ease of extention of the building: allowance should be made for example for extend­

ing the administrative section of the building at a future date at moderate cost 
and effort and without seriously interfering with the structure of the building. 
The points above influence both the lay-out of the building and the placing of fur­

nishings and equipment within. 
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n r-

SECTION A 

Figure 1. Seedlab 5000, wiring scheme and floor plan. 
a. Electrical wiring scheme; dotted lines and hatched power outlets indicate stabilised power supply; b. 
floor plan, showing the possible extension that can be made, either during building or at a later stage; 
section A is presented in figure 2. Dimensions in cm. 
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-*Nk/~\£ 
Figure 2. Seedlab 5000, elevations and section. 
a. Front elevation; b. left elevation; c. section A as indicated in figure l.b., showing the provisions for 
ventilation. Dimensions in cm. 
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4.2. Lay-out 
The building is roughly divided into a laboratory section and an administrative section. 
If administrative activities increase or expand, the building can be adapted by enlarging 
it as indicated in figures 1 and 4. 

The building has an overhanging roof providing shelter against direct sunlight and 
heavy rains; in addition it forces the rain water to run freely from the roof leaving 
a dry gallery around the building. 

Entrance to the building is by a central hall, which is surrounded by offices and 
the sample reception area. From here samples are conveyed to the purity section. In 
order to make precise weighings a special vibration free weighing table is installed 
in the purity section. A voltage stabilised electrical supply may be essential for operat­
ing the sensitive balances and blowers. A long continuous working bench is fixed to 
one side with the purity tables opposite, facing the window for good illumination. 

A storage room is provided with easy access from both purity and germination 
sections. The seed must be stored cool and dry and kept free from insects. The maxi­
mum temperature should be 15°-18°C, so care must be taken in warm and humid 
climates to avoid condensation on the walls of the storage room (for example by adding 
insulation material to the walls). Chapter 9 gives details of wall construction. 

In the germination section continuous working benches are provided. The space 
underneath these benches must be kept as free as possible, e.g. storage shelves under­
neath should be restricted and should not be in the way of analysts working at the 
bench. Cabinets on turnable wheels that fit under the bench are very convenient in 
this respect. In one corner there is a sink with'an electric water heater (boiler) and 
an open brick container for sand, height about 50 cm and accessible from the outside 
for refilling. An electric concrete mixer can also be placed in this area for preparation 
of sand substrates. A voltage stabilised electrical supply may be essential and supply 
of clean water for cooling of the germination table and cabinet should be provided. 
If a cabinet or table with an air-cooled cooling system is chosen a ventilation opening 
in the wall is necessary. 

An aluminium rack system is used in the germination rooms. This can be made 
following figure 20 or purchased ready made (see chapter 9). Every section has its 
own upright tubular fluorescent light which can be switched on individually from the 
front. The whole system is controlled by a programmable time-switch fitted on the 
outside of the germination room. For insulation directions see chapter 9. 

The insulated doors may be bought from a firm specialising in this field, but could 
possibly be made locally of e.g. non-shrinking hardwood. 

The supervisors' office is located centrally in the laboratory, with windows on three 
sides to give easy observation of all activities in the laboratory. 

The office section is grouped around the hall and can also be used to accommodate 
visitors, or used as storeroom for stationery and equipment. 
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adjustable glass louvres 

Figure 3. Seedlab 5000, roof construction. 
a. Details of ventilation opening on top of roof; b. details of edge of roof showing ventilation opening 
with wire mesh. All dimensions in inches unless mentioned otherwise. 
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4.3. Ventilation 

Roof. The laboratory has an overhanging roof to provide shadow. 
- Seedlab 5000: The roof has an inclination of 15° and has a ventilation opening 

running lengthwise at the top. Just underneath the roof a ventilation opening is 
also provided, creating a chimney-effect that will ensure ventilation even in the ab­
sence of a breeze. The cooling effect of this ventilation system can be increased 
considerably by fixing aluminium foil at a distance of 3-8 cm below the roof-plating, 
leaving openings at the bottom and the top to allow ventilation. This design avoids 
any heat radiation from the roofing material to the air and building underneath. 
Ventilation openings are provided in the ceilings of rooms, so that air can move 
upwards to the top of the roof. 

The ventilation opening at the top and just underneath the roof should be covered 
with 4 mm to 8 mm square wire mesh. 

This type of roof is particularly suited to humid regions, whereas in dry climates 
a concrete roof, as used on Seedlab 2000 is satisfactory. In view of the size of Seedlab 
5000 thermal effects on a concrete roof for this building should be taken into account 
and attention to detail in construction is essential. 

- Seedlab 2000: This structure has a concrete roof, which should not pose any prob­
lems in view of the small dimensions of the building. This roof is also ventilated, 
the space directly underneath the roof having slits between the beams. 

With this construction it is very advantageous to add securely fixed plates of 
aluminium or another material, some 5-7 cm above the concrete, to ensure free 
air movement between the layers. This measure reduces thermal effects from the 
concrete roof considerably. 

Walls. For the window-sections a standard size has been chosen in order to enable 
standardisation of most parts such as window panes, ventilation grids, etc. Préfabrica­
tion of these sections incorporating two ventilation openings in the window pane can 
be advantageous. Each section is composed of several modular parts, from bottom 
to top: 
A - 30 cm, can be fitted with a variable or fixed ventilation opening, or be solid; 
B - 60 cm, usually solid; 
C - 120 cm, window, can be a louvre-type or two 60 cm opening frames (for the purity 

section it is advisable to keep windows closed); 
D - 30 cm, can be fitted with a ventilation opening (variable or fixed) or an air-condi­

tioned unit; 
E - 5 cm, facia board. 

The various ventilation openings should all be covered with mesh or mosquito mesh 
to stop the intrusion of insects, mice, etc. The ventilation openings at the bottom will 
ensure an effective cross-ventilation, usually considered very effective. 

In the central office openings at the bottom of the walls and openings in the ceiling 
provide ventilation. In addition ceiling ventilators, working upwards, may be installed 
in the openings where considered desirable. 
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It is advisable to ventilate the toilets directly to the outside. 

4.4. Special installations 
For electric equipment such as balances, blowers and the germination equipment a 
voltage stabilised power supply may be required to ensure a stable voltage (figures 
la and 4e). Sockets should be located for easy use and it is preferable for those for 
stabilised power to have a different colour or design than those for non stabilised 
electric current. 

In the purity section a weighing table with stone slab or a concrete working bench 
is required to provide a stable base for installing the balances. This can be purchased 
or be made on site; special attention should be paid to ensure a vibration-free construc­
tion (figure 11). 

When handling treated seed an exhaust system must be used, especially when subdi­
viding (submitted sample) and analysing a working sample for purity; also when count­
ing and planting the seed for germination. For instance, a hood could be installed 
above the place where the seed is handled through which the dust and fumes are sucked 
off by means of a ventilator. 

For the construction of the germination rooms see chapter 9. 
Reinforced concrete columns and brick or concrete block walls are planned. If this 

proves to be too expensive, wood may be used. In that case the roof of Seedlab 2000 
also has to be made of wood. All wood should be treated to improve its resistance 
to moisture, rot and insects. 

Construction may be adapted to local circumstances, but it is imperative that the 
lay-out of the building remains unaltered, in order not to affect the efficiency of the 
work. 

5. Sample reception 

The main tasks of the office for sample reception are to register the submitted samples, 
provide them with an analysis number ( = identification of the sample) and to decide 
what kinds of tests are required. Working sheets (analysis forms) are prepared for 
each test. 

Most samples arrive at the laboratory by post. Preferably, applicants put their re­
quirements on standard forms provided by the laboratory ('request forms', see para­
graph 13.2). 

Before starting to unpack a sample, it should be verified that both the sample and 
the tests requested meet with the conditions (such as those in the ISTA Rules) regarding 
identification, marking, sealing, packing and weight. Irregularities may be found, such 
as: 
- the species or cultivar name on the request form is not the same as on the label 

of the sample; 
- a moisture test has been requested, but a special moisture test sample has not been 

submitted; 
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- too much time appears to have elapsed since the sample was taken from the lot. 
Such irregularities are recorded on the request form. The applicant or the sampler 

can be asked to provide additional information. All relevant details are recorded on 
the form. Preprinted forms of various types are an invaluable aid. Examples of such 
forms are given in chapter 13. Any information recorded on such forms is readily 
available to the laboratory. 

The applicant's identity should never be shown on the analysis forms as it may 
bias the performance of an analyst. 

Date of receipt and sample registration number are stamped on the analysis forms, 
the request form and the sample label. The use of a numbering machine and rubber 
stamps is recommended not only for numbering and for dating, but also for other 
items that appear frequently, such as codes and species names. 

Blank forms, rubber stamps, scissors, glue, etc. should be stored readily available 
for use in the sample reception section. Stocks should be maintained at a level which 
will last a season. There should be ample room for temporary storage of incoming 
samples to leave working surfaces free for the safe handling of each sample and the 
preparation of the appropriate documents. 

6. Administration centre (office) 

Each sample, together with the set of forms that has been prepared in the sample 
reception area is passed to the administration centre. The superintendent checks the 
partly completed forms and distributes the samples and the forms to the appropriate 
sections that are to provide the required data. The cover form (see paragraph 13.3.), 
with the request form, is filed in an open tray, to be readily at hand for consultation. 
As soon as the other forms have been completed with the test results, they are filed 
in the cover form. This procedure is necessary in order to be able to provide interested 
parties (e.g. the sender of the sample) at all times with data on the progress of the 
different tests, and with provisional test results. 

Calculation of the test results may either be carried out by the administration centre 
or by the leading analysts of the respective sections. 

The purity test results are transformed into weight percentages with the aid of a 
calculating machine. The duplicate percentages are averaged and checked against 
ISTA tolerances. If they are not in tolerance, additional duplicate tests are prepared. 

The germination test results are expressed in percentages based on number of seeds. 
If the test results are out of tolerance, the germination section performs a repeat test 
requiring further pure seed and another form. 

As soon as all data have been obtained, the results can be forwarded to the applicant. 
Before that, a final check is made on the completeness and correctness of the data. 
Then the data are typed on a standard report form or certificate. Different types of 
standard forms are kept in stock in the office. When the results have been issued, 
the forms are filed in the cover form and put into the filing cabinet under 'concluded 
tests'. They are kept for a period (which may depend on legislation) after which they 
are disposed of. 171 
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The administration centre not only ensures the smooth running of the station, it 
also renders the best possible service to the applicants. This means that (preliminary) 
results are transmitted to the applicant whenever requested by telephone or by any 
other means. 

7. Moisture unit 

1.1. Introduction 
The object of a moisture analysis is to determine the moisture content of a seed lot 
at the time it was sampled. To that end, the sample must be handled in such a way 
that its initial moisture content is retained. Packed in a sealed moisture proof container 
(metal or plastic), it must be submitted to the station without delay and analysed direct­
ly upon arrival (see also paragraph 13.4.). 

Methods for determining moisture in seed are: 
A. Oven method. This is the common standard method. For detailed specifications 

see ISTA Rules. The principle of this method is the elimination of water from 
the seed by heat under precisely controlled conditions. 

B. Quick methods. A variety of brands and types of rapid moisture meters are avail­
able. The quick test method should be calibrated or checked against the standard 
oven method, and is in general less accurate than the oven method. 

7.2. Oven method 
The moisture analysis is carried out on independently drawn duplicate working sam­
ples, weighed with an accuracy of 1 mg. With the exception of cereals (two hours) 
and maize (four hours) most species are dried for one hour at 130°C. Seeds containing 
oil are dried for 17 hours at 103 °C. Each empty container (non corrosive metal) is 
weighed, including its lid. The submitted sample is thoroughly mixed with a small 
spoon and two 5000 g portions are weighed directly into the containers. After weighing 
the containers with seed are placed in the oven which has already been heated to the 
drying temperature. The temperature in the oven drops when the samples are placed 
in it and therefore the drying period is counted from the moment the oven has regained 
the required temperature. At the end of the drying period the lids are placed on the 
containers and the containers are allowed to cool for 30-45 minutes in a desiccator 
(filled with e.g. silicagel) and then weighed again. All weighings should occur with 
an accuracy of three decimal places. The moisture content (M) is calculated to one 
decimal place by means of the formula: 

, , M2-M3 .„„ loss of weight 1AA 
M = . . . . . . x 100 = -̂7-7-= . , . fe

f—-r x 100 
M2-M1 initial weight of seed 

M1 = weight of empty container with lid 
M2 = weight of container with lid and seed before drying 
M3 = weight of container with lid and seed after drying and cooling 
Where loss of weight can also be calculated as: weight of seed before drying - weight 

of seed after drying. 
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Figure 5. Moisture apparatus. 
From left to right: moisture proof packed samples; grinding mill; desiccator; aluminium sample containers; 
pair of tongs; oven with thermometer inserted in top. 

The duplicate result may not differ by more than 0.2% moisture content. Otherwise 
the analysis must be repeated. 

Grinding/pre-drying. Some seed species must be ground (see ISTA Rules) before the 
actual moisture content is determined (cotton, rice, maize, cereals, sorghum, peas and 
beans). For cereal and cotton seeds fine grinding is necessary; at least 50% of the 
ground material shall pass through a wire sieve with meshes of 0.5 mm and not more 
than 10% shall remain on a wire sieve with meshes of 1.0 mm. For leguminous seeds 
coarse grinding is necessary; at least 50% of the ground material shall pass through 
a wire sieve with meshes of 2.0 mm. Adjust the grinding mill to obtain particles of 
the required dimensions. Grind a quantity of seed greater than that required for the 
test (about 20 g). For the seeds that have to be ground prior to drying, a retest should 
be made when the moisture content proves to be 17.0% or higher (for soya bean and 
rice these percentages are 10.0 and 13.0 respectively). But then the seed must be pre-
dried before being ground. To that end two 50.00 g portions are weighed and placed 
on two open trays in the oven at 130°C for 5-10 minutes (in the case of very moist 
seed, above 25.0% moisture content, the seed is spread in two open trays and dried 
at 70 °C for 2-5 hours, depending on the initial water content). The open trays are 
then placed for at least two hours in the laboratory and each of the duplicate quantities 
is weighed and a portion ground (e.g. 20 g). The ground material is then subjected 
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to a moisture test using the oven method. The moisture content (M) in the case of 
pre-drying is calculated according to the formula: 

M = S 1 + S 2 - ^ 

Si = percentage of moisture lost by pre-drying (stage 1) 
S2 = percentage of moisture lost by the oven method (stage 2) 

Moisture containers. Containers should be of non corrosive metal (thickness approxi­
mately 0.5 mm) with side rounded at the base and a flat bottom, with loose fitting 
lids that are at the same time very flat in order to prevent loss of moisture. Suggested 
dimensions are: height 3 cm, diameter base 6 cm, so that there is not more than 0.3 
g of material per cm2. To ensure fitting of the lids, the rim of the container should 
be levelled by rubbing with an abrasive. Both lid and container should be provided 
with the same number to identify each sample after the drying period. 

Oven. An electrically heated oven with adequate ventilation and thermostatic control 
which permits the temperature to be maintained at 130° ± 3°C. The heating capacity 
of the oven must be such that after preheating to a temperature of 130°C followed 
by opening and loading with containers, the oven will reach 130°C again within ap­
proximately 15 minutes. 

Balance. A balance which weighs accurately in grams to three decimal places. Although 
the analytical balance of the weighing unit can be used, a more suitable type is the 
'precision balance 2' (the intermediate type of table 1, see paragraph 8.2.). 

Grinding mill. This must meet the following requirements: 
a. It should be constructed of a material that cannot absorb moisture. Wood is not 

suitable. 
b. It should be constructed in such a way that both seeds to be ground and the resulting 

ground material are protected as much as possible from the atmosphere of the 
room while grinding. 

c. It should grind evenly, and should not be operated at such a high speed that the 
ground material is heated. Air currents that might cause loss of moisture must 
be reduced to a minimum. 

d. It should be suited to large, small as well as hard seeds and the fineness of grinding 
should be adjustable; thorough cleaning should be easy. 

Sieves. A set of three wire sieves and bottom receptacle should be available. The set 
shall have sieves of 0.5,1.0 and 2.0 mm wire mesh. 

Desiccator. The desiccator should have a thick metal or porcelain plate to speed cool­
ing of the containers and seed. The bottom compartment has to be filled with a suitable 
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desiccant, e.g. silicagel coloured with cobalt chloride as indicator: as soon as the dark 
blue colour becomes pale pink, the desiccant should be reactivated by heating in the 
oven (up to 130°C). 

A pair of crucible tongs. To handle the (hot) containers. 

7.3. Quick methods 

Various equipment has been designed to shorten the time taken for moisture determi­
nation. These quick methods may be classified by the two different principles used: 

7.3.1. Apparatus where the seed is heated directly by an infrared lamp and weighed by 
a built-in balance. When seeds are heated by an infra-red lamp, heating of the material 
to higher temperatures is required than for the oven method. Most of these devices 
have a balance which continuously measures the loss of weight of the sample while 
being heated. The moisture percentage is usually read off from a direct reading scale. 
No calculations have to be made. The test can be finished in 10-15 minutes, depending 
on the kind of seed. 

Figure 6. Quick moisture meter with infrared lamp. 

175 


