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A. Evolutiontc  \l 2 "A. Evolution"
Through the years, many types of containers have been used in marketing legume inoculants. The first inoculants (agar slants and liquid broths) were prepared in glass bottles because the bottles withstood the required autoclaving, could be sealed with stoppers or threaded caps and allowed visual inspection by the prospective buyer. With the advent of solid‑base carriers, the bottles were replaced with metal cans using friction closures and at a later date with light‑weight foil‑lined fiber cans which could be sealed rapidly by machines. However, glass bottles are satisfactory and are still being used in many areas.

Today, the polyethylene flexible film is used in many countries because it is satisfactory and economical. It is light in weight and lends itself to rapid filling and sealing by automatic machines as well as to hand filling where the needs are smaller. 
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An inoculant package must retain moisture for survival of the rhizobia and it must allow transmission of oxygen for respiration of the bacteria.  The transmission of gases and water vapor by various flexible films (2 mil thickness) is given in Table 8. 

The package must be strong and tough enough to endure the rigors of handling and transport. It must be easy to mold, fill, and seal by processing machinery. Also, it is very advantageous to have a film which accepts printer's ink so that cautions, directions for use, and other important information can be printed directly on the container. However, printers should be cautioned that printing can result in puncture of the film and make the containers unusable far inoculants. Polyethylene with a thickness of 2 or 3 mil (0.038 ‑ 0.076 mm) apparently meets these requirements. However, polyethylene will not withstand autoclaving. If steam sterilization is to be employed polypropylene film should be used.
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Package sizes should be designed for the convenience of the farmer. The amount of legume inoculant needed will vary with the particular legume farm size, and method of planting. Also, there will be a variation in size of package with different forms of inoculant and different manufacturers. Actually, inoculants should be rated on the basis of numbers of effective rhizobia provided per seed rather than inoculant weight per seed.

Table 8. Transmission of gases and water vapor by various flexible films (2 mil, 0.038 mm).

	PRIVATE 
Material
	   H2O  
	  CO2    
	 O2       
	  N2   

	
	 cc's (STP)
	cm2/sec/cm 
	Hg at 25(C  
	X 10-8

	Polyethylene

(density 0.922)
	  210  
	28   
	7.5     
	2.5

	Polyethylene

(density 0.954)
	  30  
	 6.5   
	1.6     
	0.5

	Polypropylene
	  80  
	 6   
	2.0     
	0.4

	Polyester
	  280  
	 0.25   
	0.05     
	0.008

	Saran
	   2.7  
	 0.06   
	0.005     
	0.001

	Nylon 6
	 1,400  
	 0.25   
	0.06     
	0.015

	Pliofilm N1
	  202  
	 0.5   
	0.09     
	 --

	Pliofilm N2
	  290  
	 0.65   
	0.01     
	 --

	PVC
	  320  
	 0.2   
	0.24     
	0.08

	Polystyrene
	 2,400  
	18   
	2.0     
	0.5

	Cellulose Acetate
	15,000 -

24,000  
	14-39   
	1.5-2     
	0.4-0.5


SARAN is not satisfactory; water retention is good, but it is impermeable to oxygen. Cellophane (Cellutose acetate) does not retain water vapor and is unsatisfactory even though it is permeable to oxygen.

The dimensions of flexible film packages for various weights of peat-base inoculants and corresponding seed weights are given in Table 9.

Table 9. Dimensions and capacities of various inoculant packages

	PRIVATE 
Weight of Seed
	Package Dimensions
	Inoculant Net Weight

	
 5 kg
	 8 x 16 cm
	  40 g

	
 25 kg
	12 x 18 cm
	  120 g

	
 50 kg
	16 x 24 cm
	  240 g

	
150 kg
	18 x 27 cm
	  720 g

	
600 kg
	30 x 40 cm
	 2,880 g
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The information required on the label for legume inoculant packages varies in different countries depending upon local requirements and regulations. Prospective inoculant producers should design their labels after consulting with the concerned governments or regulatory officials and then submit proofs of their proposed labels for acceptance before actually having the packages printed. Regulations often change. Information printed on the label should include:


1.
Name or names of legumes for which the inoculant is claimed to be effective (Latin and common names).


2.
Name of the rhizobia (Latin or scientific).


3.
Date beyond which the product should not be used.


4.
Directions for use and rate of application.


5.
Number of live rhizobia per gram of inoculum or per seed when used according to directions.


6.
Net weight of inoculum.


7.
Lot number of inoculum.


8.
Caution on storage temperature.


9.
Manufacturer's name and address.

10.
Brand name if different from manufacturer.

