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[bookmark: _GoBack]SEED TESTING
Seed testing:-is an analysis of some physical parameters and to physiological quality of a
seed lot, based on a small representative sample.
Or it means evaluate the seed for its applicable for sowing.

The applicable of seed for sowing depend on two main factors:-
1- Sampling
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]2- Laboratory tests

[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24]Seed testing process include the following steps:-
1-Sampling
2-Seed analysis, and include:-
a- purity determination
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]b- Seed viability
c- Determination of inert seed (impurity percentage)
3-Germination testing 
4- Extra tests, and include;-
a- weight of 1000 seeds
b- Determination of moisture content (M.C) of seeds
c- Seed health testing
d- Heterogeneity test

SAMPLING OF SEED FOR TESTING
Seed testing is carried out on a sample.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Sample :- that is a small representative part of the seed lot. Whether a sample is to be submitted for standard testing or is used for more simple tests.


Conditions should be available in sample
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20]1- It must comply with the basic rule of being representative of the whole seed lot in any aspect to be tested. 
2- A sample should thus have the same average, seed size, moisture content(M.C) and viability.

How the representative sampling is attained?
[bookmark: OLE_LINK26][bookmark: OLE_LINK25]Representative sampling is attained by very thorough mixing of the seed lot so that every single seed or particle of impurities in the whole lot has a good chance of being taken in the sample away of sampling needed.

Two main pre-conditions help to assure Homogeneity
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1. Variations of seed characteristics within the seed lot should be as small as possible.

[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK4][bookmark: OLE_LINK5]2. Homogeneity within the seed lot should be assured by thorough mixing. 


Sampling
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Formal seed analysis begins with the sampling of the seed lot. The Rules for Testing Seeds (AOSA 1996) and the International Seed Testing Rules (ISTA) both give instructions on how to draw samples from a seed lot so that the sample is representative of the entire seed lot.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Representative sample means that any tests conducted on this sample will accurately estimate the mean value of the lot quality.

Sampling can be done with the hand or with a seed probe, also known as a trier (fig.1)

[bookmark: OLE_LINK37]If a probe is used, it must be long enough to reach to the farthest edge of the container.


Sampling method
1- The probe should be inserted into the seed container with these gates closed.
2- Once the tip reaches the bottom or in side of the container, the gates should be opened and the probe gently turned back and forth to help the seeds fall in.
3- Then the gates should be closed gently, not forced, so that any seeds that are caught in the opening and are preventing the gates from closing fully are not crushed (Fig.2).

4- After the probe has been withdrawn from the seed container, it should be held horizontally, with the gates facing up ward. Then the gates should be opened gently and the probe shaken gently back and forth, so that seeds caught in the gates will slip down into the probe and the gates can be safely closed. 
5- Finally, the probe should be emptied by pouring the seeds out the top of the probe and into a second container (Fig. 3).
This sample is the first Primary sample. 
Primary samples are small portions of seed taken at random from the seed lot.



If there is only 1 container, primary samples should be taken until there are 5 of them. When more than 1 container holds the seed lot, at least some of the other containers must be sampled. When there are between 1 and 5 containers, all containers should be sampled, at least 1 probes from each container. 
When there are more than 5 containers, 5 of the containers plus 10% of the remaining ones should be sampled.
All of the primary samples are then placed to gether to make up the Composite sample.





The composite sample is, therefore, mixed and divided to obtain a Submitted sample.
 This procedure is very important and must be done correctly for the results to be accurate.
This sample will be putted inside the sac with a cart include all the information about the lot after that the sac closed tightly and send to the laboratory for testing.
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]The demanded weight that is necessary for testing process in the laboratory is named as the Working sample.
The composite sample can be mixed either mechanically or by hand with rulers.

                                (Fig.1)

                                        (Fig.2)                                        (Fig.3)
Sampling by hand
Q/ Why sampling by hand is sometimes necessary?
[bookmark: OLE_LINK39]Sampling by hand is sometimes necessary when the seeds will not flow into the probe because of their size, shape, or surface texture.

 

Mixing
· If the seed lot is a small one consisting of only a few kg of seed, it is possible to improve its homogeneity by thorough mixing of the whole lot before taking a sample. 
· In the case of very large seed lots transported and stored in many different containers, and a number of different samples are taken.

Methods of Seed Mixing
 There are many simple ways in which seed may be thoroughly mixed.
1- Hand mixing method
2- Mechanical divider method	
3- Modified halving method
4- Random cups method
5- Spoon method


SEED ANALYSIS

[bookmark: ch9.3]Purity analysis
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47]Tree seed samples can contain impurities such as weed seeds, seeds of other tree species, detached seed structures, leaf particles and other material. The object of purity analysis is to determine the composition by weight of the sample being tested. To do this the sample is separated into component parts. When purity analysis is done, it is the first test to be carried out because subsequent tests are made only on the pure seed component.


Purity seed %   =    weight of pure seed (g)           x 100
                               Total weight of working sample (g)


[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK48]Generally seeds of larger-seeded species are usually of high purity while those of small seeded species such as Eucalyptus and pines may be relatively impure because of lines and other debris which are difficult to remove during the clearing process.
[bookmark: ch9.4]
Weight of 1000 seeds 
Measurement of seed weight is made on the pure seed component separated by the purity test. Weight is normally expressed as the weight of 1000 pure seeds.
The 1000 pure seed weight can be converted to seeds per (g) or per (kg) as follows:
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If the sample counted is other than 1000 seeds, the appropriate formula is:
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For example
(i)	1000 seed weight of  Eucalyptus camaldulensis is 1.5g.
(ii)	Number of seeds per g is 1000 seeds/1.5g = 666, 66 seeds/g
(iii)	 Number of seeds per kg is 1000 seeds/1.5g x 1000g = 666666, 66 seeds/kg
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