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Abstract.--As seedling quality tests move from the research to the operational realm, users and 
potential users must become knowledgeable about the basis for various tests. Without a basic 
understanding, vigor testing will remain a black-box. This paper condenses and reviews the 
principles and procedures behind measurements now considered operational: Morphology, mineral 
nutrition, water status, frost-hardiness, survival, dormancy release, and root growth 
potential. Tests are now available from three private companies and one university. Seedlings 
sent for testing should be representative of the lot, and transported in such a way that vigor 
is not reduced. Cooperative studies to correlate test results and seedling performance in the 
field are encouraged. The potential benefit of seedling quality testing can be very high 
relative to the cost. 

INTRODUCTION 

Seedling quality is a topic that has been 
discussed by nursery managers and reforestation 
foresters for several decades. Morphological 
traits were the focus of early seedling growers and 
users, while recently the emphasis has been on 
physiological quality, or vigor. Many methods used 
to characterize seedling quality that heretofore were 
experimental are now being used as operational tests. 
Different tests and different reasons for testing 
are being employed. At this point in time the 
usefulness of these tests as a measure of seedling 
vigor is based on both intuitive reasoning and 
empirical evidence. 

 
Operational vigor tests, for such seedling 

features as frost-hardiness and root growth 
potential, have been available for only a few 
years. There is most likely some confusion about 
the principles and procedures of the various 
tests. Many potential users probably view vigor 
testing as a "black box", and are hence rather 
skeptical to the notion of using vigor tests as a 
means of quantifying seedling quality. 

 
The purpose of this paper is to help clarify 

the issue by briefly reviewing the rationale for 
seedling quality testing, the tests that are now 
available on an operational basis, and the 
principles and procedures upon which the tests are 
based. Finally, a listing of organizations which 
offer a seedling testing service, and sampling and 
shipping recommendations are provided. 
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1 Paper presented at the Intermountain Nurseryman's 
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1985. 

2 Kenneth R. Munson is Supervisor, Western Forest 
Research, International Paper Company, Box 3860, 
Portland, OR 97208. 

RATIONALE FOR SEEDLING QUALITY TESTING 

There are several reasons for testing 
seedling quality (Faulconer and Thompson 1985; 

Duryea 1985). From the perspective of a nursery 
manager, test results can be used to: 

• Demonstrate stock quality to a customer. 
• Guide the implementation of certain 

practices. 
• Assess the affects of certain practices. 
• Cull seedling lots that have a low 

expected field performance. 
 

On the other hand, a seedling user 
(regeneration forester) might use test results 
to: 

• Match seedlings with certain characteristics 
to specific sites. 

• Identify if, and at what step, seedling 
quality falldown occurs during the handling 
and planting phase. 

• Cull seedlings of low vigor before the cost of 
planting has been incurred. 

• Determine if special handling practices are 
necessary. 

• Determine if plantation success or failure 
was due to stock quality or other factors. 

OPERATIONAL TESTS 

Many procedures for characterizing seedling 
quality have been tested (Ritchie 1984), some with 
more success than others. In his review, Ritchie 
proposed a logical separation of seedling attributes 
for which measurements can be made : material 
attributes and performance attributes. Following is 
a modified list of these attributes for which tests are 
considered operational: 

Material Attributes Performance Attributes 
o Morphology o Frost-Hardiness 

o Height, o Survival - Unstressed 
stem diameter o Survival - Stressed 



 

A few of these measurements require only limited 
equipment and can be made at the nursery or in the 
field. Most of the measurements, however, require 
trained personnel, rather expensive equipment and/or 
a facility for maintaining constant environmental 
conditions. 
 

It is important that a user of test information 
have an understanding or at least an appreciation for 
the biological basis of each test. Only under this 
condition can useful interpretations of the data be 
made. 

PRINCIPLES AND PROCEDURES 
 

As noted earlier, one purpose of this paper is 
to capsulize the principles and procedures of the 
tests that are now considered to be operational. 
Information about each test will be presented in 
table form; the reader is referred to specific 
references for more detail about specific tests. 

 
The following extended table lists the 

principle(s) upon which a test is based, and a 
simplified procedure for taking a measurement. This 
is not intended to serve as a user's guide to 
vigor testing, but rather an overview from which 
more detailed inquiries can be made. 



 

 



 



 

 



 

TISSUE NUTRIENT ANALYSES* 

5. Oregon State University 
Soil Science Department 
Plant Analysis Laboratory 
Corvallis, OR 97331 
Contact: 
Dean Hanson 503/754-2441 

 
6. Oregon State University 

Horticulture Department 
Corvallis, OR 97331 
Contact: 
Jim Wernz 503/754-3695 

 
7. Chinook Research Laboratories 

333 N. Santiam Hwy. Lebanon, OR 
97355 Contact: 
John Burnett 503/259-2488 

SAMPLING AND SHIPPING 
 

A full battery of vigor tests will require 
120-150 seedlings. Samples should be representative 
of the lot as a whole. Depending on the time of 
year and reason for the test, seedlings can be 
sampled directly from the nursery bed, the grading 
line, cold storage or planting site. More than one 
sample is recommended for seedling lots that occupy large 
areas in the nursery. The user's judgment is 
important in determining what constitutes a 
representative sample. 

 
Seedling samples should be promptly 

refrigerated (between 2° and 10° C) and transported 
to the test location. Samples taken from storage 
should also be kept cool. Warm temperatures for 
prolonged periods can reduce seedling vigor. 
Seedlings can be shipped in heavy-duty, wax-coated 
cardboard boxes or ice chests via a commercial bus, 
the United Parcel Service, or personal delivery. 
Since there is always the likelihood of transport 
problems (such as a seedling lot sitting in a warm 
bus depot overnight), it is advisable to notify 
someone at the test facility that you are sending 
seedlings and when to expect them. Same day or 
overnight delivery is preferred. 

 
As a final note, seedling shipments should be 

scheduled so that weekend deliveries are avoided 
(unless prior arrangements have been made). 
Maintaining a close working relationship with the 
test facility will pay off in more prompt and 
reliable service and results. 

 
 

CONCLUSION 
 

The potential benefit of seedling quality 
testing is very high relative to the cost. Although 
enough data exist to demonstrate the usefulness of 
these tests, there is still a need for more complete 
information about the interaction between seedling 
quality attributes 

8. Western Laboratories, Inc. 
P. 0. Box 400 Parma, ID 
83660 Contact: 
John Taberna 208/722-6564 

 
9. Soil and Plant Laboratory, Inc. 

P. 0. Box 1648 Bellevue, WA 98009 
Contact: 
Dirk Muntean 206/746-6665 

 
* Note: This is a partial list of 

PNW and Intermountain analytical 
laboratories. Nearly every landgrant 
university will have one or more labs. 
Readers are encouraged to learn of other 
facilities in their respective states. 

 
and site-specific conditions. For example, which 
seedling traits are most important on droughty sites?, 
or on moist coastal sites where competing vegetation is 
the limiting factor? Aside from the seedling aspect, 
it is also important that a forester be able to 
determine or predict accurately the growth limiting 
factors on a site. 
 

Acquiring new knowledge about seedling quality 
testing will require a close working relationship 
between the nursery manager, forester and vigor test 
personnel. As more experiments and field trials 
confirm and fine-tune the usefulness of these tests, 
the more the procedure will become a routine part of 
regeneration practices. On an historical note, when 
Wakely (1954) proposed morphological grades for culling 
seedlings, there was undoubtedly reluctance on the 
part of many nursery managers to discard seedlings 
simply because they were small. Now morphological 
grading is a routine practice. 
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