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Discover A Whole New Field




Obtaining Improved Potato Tubers Based on the AstroTubersTM Production System
Raymond J. Bula, PhD, CETS LLC, Cross Plains, Wisconsin 53528, USA
It is generally recognized that potatoes are susceptible to many diseases.  Potato diseases can significantly reduce yield and quality of the tubers produced by diseased plants.  Of particular concern are viruses, both insect and mechanically transmitted.  Since potatoes are multiplied using tubers, the level of pathogenic infection of the tubers increases with each successive planting in the field.  That is why economic potato operations depend on a constantly renewed supply of high quality planting material.  

Additionally, emphasis is being placed on seed production systems that can limit the number of field increases derived originally from tissue culture plantlets.

Various systems have been proposed and are being used to produce pre-basic and basic seed for subsequent field multiplication.  The objective of the CETS Controlled Environment Potato Seed Production System1 is to produce disease-free minitubers, identified as AstroTubersTM, in adequate numbers and as rapidly as economically feasible.  As shown in Figure 1, the high quality seed potato production system is based on the CETS unique controlled environment technology used to produce disease-free AstroTubersTM  that are the nuclear stock material. Tissue culture plantlets are used as the source material for production of the AstroTubersTM.  The AstroTubersTM are planted in the field and the harvest of this field production is termed FG-1.  The FG-1 production is planted another year in the field to produce FG-2 material.  The FG-2 material is of sufficient volume that it can be sold to growers of ware potatoes.  This seed production system makes available high quality seed material that has been multiplied in the field for only two generations of increase. 

1.  Protected by US Patents No. 7,472,513, 7,565,768, and other Foreign Patents   Applied for.

- Presented at the International Workshop Conference, Scientific Support and Innovation-Based Development of Potato Industry in Ukraine, Institute for Potato Research, Ukrainian Academy of Agricultural Sciences, Kyiv, Ukraine, June 30, 2009.
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Fig. 1.  A graphic description of the limited generation seed production 


   system based on AstroTubersTM  as the stock material.

A key requirement of the CETS AstroTubersTM  production system, or any system, is the production of virus-free minitubers that are planted in the field.  This requires frequent and extensive testing of the mother plants used for providing the cuttings that produce the AstroTubersTM as well as the minitubers before they are planted in the field.  Table 1 identifies the potato virus groups that are included in the tests using the polymerase chain reaction (PCR) technique.  These potato virus groups represent the major viruses encountered in the United States potato growing regions.  

Table 1.  Presence of Potato Virus Groups Identified Using the

               Polymerase Chain Reaction (PCR) Technique.



Carlavirus Group Test



Potato Virus M (PVM)



Potato Virus S (PVS)


Luteoviridae Group Test



Potato Leaf Roll Virus (PLRV)


Potexvirus Group Test



Potato Virus X (PVX)


Potyvirus Group Test



Potato Virus A (PVA)



Potato Virus Y (PVY)

Table 2 provides an example of test results for the presence of viruses of several varieties of AstroTubersTM  based on the polymerase chain reaction (PCR) technique.  No viruses were detected in any of the AstroTubersTM samples submitted for testing.

Table 2.  Examples of Test Results for Virus Presence in AstroTubersTM                  

                      Using the Polymerase Chain Reaction Technique.

Sample Type        
Variety
Carlavirus 
Luteoviridae 
Potexvirus 

Potato tuber
R. Bannock
  Negative
  Negative
Negative

Potato tuber
R. Burbank
Negative
Negative
Negative

Potato tuber
Tara 
Negative
Negative
Negative

Potato tuber
Oman
Negative
Negative
Negative

Potato Tuber
Denar
Negative
Negative
Negative

Table 3 provides an example of test results for the presence in mother plant leaves and sprouts of AstroTubersTM  for the potato leaf roll virus (PLRV, the potato virus S (PVS), the potato virus X (PVX), and the potato virus Y (PVY).  The enzyme-linked immuno-sorbent assay (ELISA) technique was used for detecting the presence of these viruses.  These four viruses are considered the most important viruses infecting potato fields in the central part of the United States.  No viruses were detected in any of the sample material submitted for the ELISA tests.  

As a requirement for eligibility in the Wisconsin Certified Seed Potato Program conducted by the University of Wisconsin-Madison, CETS must submit a sample of AstroTubersTM  representing 1 percent of the total AstroTubersTM  for any specific variety.  These tests must be conducted prior to planting any of the AstroTubersTM  in the field.  

During the three years that CETS has submitted samples to the Wisconsin Certified Seed Potato Program, all samples tested negative for the four viruses shown in Table 3.  The samples were also tested for the presence of the organism that causes bacterial ring rot (Clavibacter michiganensis subsp. Sepedonicus).  All samples tested negative for this very important and very damaging bacterial disease.

Table 3.  Examples of Test Results for Virus Presence in Mother Plants and AstroTubersTM from Cutting Plants  Using the Enzyme-linked Immuno-sorbent Assay (ELISA)  Technique.

Sample Type
Variety
PLRV* 
PVS* 
PVX*
PVY*__ 

Potato leaves
Cekin
Negative
Negative
Negative
Negative

Potato tuber sprouts
Cekin
Negative
Negative
Negative
Negative

Potato leaves
Denar 
Negative
Negative
Negative
Negative

Potato tuber sprouts
Denar
Negative
Negative
Negative
Negative

Potato leaves
Lord
Negative
Negative
Negative
Negative

Potato tuber sprouts
Lord
Negative
Negative
Negative
Negative

Potato leaves
Molli
Negative
Negative
Negative
Negative

Potato tuber sprouts
Molli
Negative
Negative
Negative
Negative

Potato leaves
Oman
Negative
Negative
Negative
Negative

Potato tuber sprouts
Oman
Negative
Negative
Negative
Negative

Potato leaves
Shepody
Negative
Negative
Negative
Negative

Potato tuber sprouts
Shepody
Negative
Negative
Negative
Negative

Potato leaves
Snowden
Negative
Negative
Negative
Negative

Potato tuber sprouts
Snowden
Negative
Negative
Negative
Negative

Potato leaves
Tara
Negative
Negative
Negative
Negative

Potato tuber sprouts
Tara
Negative
Negative
Negative
Negative

*- PLRV= potato leaf roll virus, PVS= potato virus S, PVX= potato virus X, 

     PVY= potato virus Y

Another requirement of the Wisconsin Seed Potato Certification program is that all seed material that passes field inspection must be also be submitted for grow-out tests.  These tests are based on a sample of 400 tubers from each variety that are planted in the field in Florida in early December.  The vegetative growth of these tubers is visually evaluated for the presence of any viruses or other diseases that may be present in the tubers.  

Table 4 contains an example of the results of these grow-out tests on tubers produced in the field during 2008 from plantings of AstroTubersTM .
Table 4.  Examples of Grow-Out Test Results for Virus Presence in Tubers from AstroTubersTM Produced in the Field During the 2008 Growing Season.

Variety
  PLRV* 
   PVY* 
Other 


Russet Bannock
0.00
0.00
0.00

Blazer

0.00
0.00

0.00

Cekin

0.00
0.00

0.00

Pike

0.00
0.00

0.00

Russet Burbank
0.00
0.00

0.00

Silverton

0.00
0.00

0.00

Snowden

0.00
0.00

0.00

Tara

0.00
0.00

0.00

Zebra

0.00
0.00

0.00

Zeus

0.00
0.00

0.00

* - PLRV= potato leaf roll virus, PVY= potato virus Y

Extensive tests have confirmed that the CETS Controlled Environment Potato Seed Production System is able to produce disease-free minitubers, identified as AstroTubersTM.  Field multiplication of the AstroTubersTM based on production practices employed by growers of certified seed has resulted in disease-free material available for another field generation or multiplication.  The volume of available seed derived from the second generation of field multiplication would be adequate that would be sold as a source of seed for growers producing potatoes for the fresh market or for the potato processing market.

7
5

