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The Status of Stem Nematode in Arizona Alfalfa in 1985 -86

Edward Nigh, Jr. and Lester Dawson

ABSTRACT

Alfalfa stem nematodes have become a more serious pest since the advent of non -dormant
alfalfa. Their distribution has increased and their period of feeding activity has been
prolonged. A state survey has been conducted to determine the presence of the nematode
in the principal alfalfa- growing areas of the state.

The population dynamics were followed during the 1985 -86 growing season. Alfalfa
samples, including stems and crowns, were taken from selected fields in each geographic
area and the nematodes were extracted. Populations from the samples determined the
fields infested and the periods of feeding and reproduction.

More than one -half of the fields sampled in the Salt River Valley were infested with the
nematode and new infestations were found in Yuma County. Warm weather from
October through the winter permitted nematode activity, causing serious stand decline.
This pest is becoming more widely distributed and more economically important to
alfalfa growers in Arizona.

INTRODUCTION

The introduction of non -dormant alfalfa cultivars has increased the opportunity for the stem nematode
to become a greater pest in Arizona. The African and Indian germplasm used in the development of non-
dormant lines is highly susceptible to this nematode. That, and the fact the new cultivars provide an
available food source throughout those climatic periods favorable for feeding and reproduction, has led to
an expanded distribution within geographic areas as well as new areas of the state.

Previous investigations have determined that the nematode is inactive during the hot summer months,
hibernating in the woody crown tissue. Usually by mid- October, temperatures have declined, allowing
feeding activity to begin. Reproduction occurs when humidity is increased through dew, rain and irrigation
and temperatures averaging between 57 and 84 F. In late December through mid- February, temperatures
are normally too low to support reproduction and feeding resulting in the second period of hibernation.

During this period, alfalfa production is normal and not affected until the temperatures again warm in
March. From this time until late May, another generation is produced and feeding activity may be intense
enough to reduce yields by 50 -75 %.

During prolonged periods of activity due to favorable climatic conditions, the nematode is capable of
killing individual plants, thus reducing the stand. While the nematode alone is capable of killing the alfalfa
host, bacteria and fungi usually invade the stressed plant, inciting mortality.

The stem nematode had been limited in distribution to Graham County and the Salt River Valley area
of Maricopa County until 1983, when it was found in Yuma County. Its continuing spread and increased
economic importance in areas in which it is established have prompted additional surveys to determine the
distribution of the pest in the state. Samples from these surveys are used to establish the populations that
are the result of climatic influences on the nematodes feeding and reproductive habits. This knowledge is
necessary for management recommendations to reduce alfalfa production losses from the nematode pest.
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MATERIALS AND MANAGEMENT

From mid -October 1985 through June 1986, alfalfa samples were taken from fields in La Paz, Yuma,
Maricopa, Final, Pima, Cochise and Graham Counties. Samples were taken from fields with reported stand
problems or those observed to have reduced stands.

Most established stands were sampled in each county, with the exception of Maricopa where surveys
were restricted to approximately 75 -80% of the fields in the Buckeye and Chandler- Gilbert areas.

Samples were taken by removing part of the crown and stems of plants from those areas with reduced
stand and/or obviously declining growth. Sub - samples from individual plants were taken from 10 -12
locations, representing approximately 20 acres. Consisting of crowns and stems, the plant material was
thoroughly mixed to constitute one sample. It was chopped with a large knife and again mixed together to
insure representative portions of many plants. Five grams of the mixture were then randomly removed for
further processing.

The weighed samples were macerated in a food blender with 200cc water for 30 -45 seconds,
depending on the texture of the crown material. The macerated alfalfa and water mixture was added to 1
liter of water and agitated to allow the nematodes to become suspended in the additional water.

Using sieves of 60 and 325 mesh size, the nematodes were separated from the plant material and
water. By back -flushing the 325 mesh screen, the nematodes were retained in approximately 20 cc of
water and counted, using a dissecting microscope with 30X magnification.

RESULTS AND DISCUSSION

The counties sampled for alfalfa stem nematode, and the number and percent of fields infested are
presented in Table 1.

Table 1. Alfalfa stem nematode infestation for various counties in
Arizona

Counties Fields Sampled Fields Infested
(No.) ( %)

La Paz 9 0 0
Yuma 24 5 2
Maricopa 38 21 55
Final* 15 0 0
Pima* 8 0 0
Cochise 12 0 0
Graham* 6 0 0

* Counties with previously known infestations.

The average number of stem nematodes recovered from each gram of macerated alfalfa tissue is
presented in Figure 1, illustrating the months in which the nematode was actively reproducing and /or
feeding.
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Figure 1. Monthly stem nematode infestation
(stem nematodes /gram of alfalfa tissue)
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From the fields sampled in the principal alfalfa- producing counties of Arizona, only two counties were
found infested with the alfalfa stem nematode. In Yuma County, 5 individual fields, comprising
approximatly 450 acres, were infested.

Because of time limitation, only those areas suspected or known to contain the nematode pest were
sampled in Maricopa County. As a consequence, the percentage of infested fields could be expected to be
higher than if sampling had been randomly accomplished through the entire county.

Graham County did not produce evidence of any infested alfalfa fields during this study period
although a residual population of stem nematode has been recognized in and around the Safford area for
many years. Both Final and Pima Counties were free of the alfalfa pest.

The recovery of the stem nematode from alfalfa samples for each month, October through May,
indicates that, under the climatic conditions occuring during this period, this pest was able to feed and/or
reproduce throughout the fall, winter and early spring. During winter months with normal cool weather,
reproduction and feeding terminates. Exceptions can exist and damage can be continued throughout the
cooler months of the year.
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