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The ability of alfalfa growers to improve (in some cases just to maintain) current
per acre output of high quality forage during the life of a stand rests, in large part,
on the control of those diseases which currently cause annual economic loss estimated
conservatively at about 20-25% of the forage potential (1). In fact, in the absence of
long-term complete disease control the accumulation of these losses over any theoretical
potential life of a disease-free alfalfa stand is incalculable but obviously the stated
loss represents a minimal estimate.

Alfalfa diseases, like those of other crops, fall somewhere between the dramatic and
severe to the subtle and virtually unnoticed with simple recognition of presence often
playing a critical part in developing any control program (4). Similarly, the economic
impact of various diseases are exhibited in a variety of different ways including:
reduced yield, forage quality, and persistence; direct defoliation; increased damage from

environmental stresses, and insect interactions; diminished competi~iveness with weeds;
and decreased efficiency of water and nutrient utilization.

Equally as varied are the causes of disease which include fungi, bacteria, viruses,
mycoplasmas, nematodes, and phanaerogamic parasitic (such as dodder). In addition, a
number of abiotic (non-living) causal agents such as air pollutants, nutrient deficiencies

and excesses, and physiogenic factors as root aeration (scald) take their toll as well.
However, since our current research efforts are concerned with biotic (living) causes of

disease we will concentrate on these for the moment with particular emphasis on the crown
and root decay problems.

For purposes of discussion we will place alfalfa diseases, regardless of cause,

two general categories. those attacking principally the foliar tissue and those found

primarily in crown and root tissue.

The foliar diseases have a direct effect on yield through leaf loss and an indirect
effect on quality factors such as protein and carotene content as well as general digesti-
bility. Similar statements apply to the effects produced by many insect pests. Crown
and root diseases, on the other hand, exhibit their effect through reduction in number,
size, and vigor of individual plants which, in addition to reduction in yield and quality,
contribute to the most serious long term production problem in alfalfa; that of plant

population persistence. Root and crown decay bacteria and fungi are widely distributed
with specific fungi varying in frequency under different environmental conditions. The
net result however is that the decay organisms are considered to incite progressive
deterioration until maintenance of stands becomes uneconomical often within 3-4 years.
No practical control measures other than adapted resistant varieties and crop rotation

are known.

It is no accident, therefore, that crown and root diseases have historically occupied
center stage in alfalfa disease control programs, particularly breeding programs, with
noteable success being achieved in the cases of bacterial wilt (caused by Corynebacterium
insidiosum) and Phytophthora root rot (caused by Phytophthora megasperma) through a
combination of improvements in cultural practices and development of genetic resistance
(3). While still requiring constant attention the relative significance of these two
organisms in current crown and root decay problems is less than was the case in 1954 when
Phytophthora root rot was first revealed by Irwin (2). AB is often the case, controlof
a blatant pest reveals others more subtle but just as insidious. For reasons to be

described such a situation may now exist for current crown and root decay problems.

Irwin, in 1954, reported on th~ crown rot diseases of alfalfa and indicated at that
time they could be found in almost any irrigated field in California (2). In addition to
Phytophthora megasperma which attacked primarily the roots, he considered three other

crown and root diseases the most important of which was described as dark crown necrosis
..,
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TABLE 1 Stagonospora meliloti and crown decay frequency
determined in various age alfalfa plantings in
Merced County. California. June 24. 1976.
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1 2
Average number of plants per 4-0.5 meter samples.

2
Stagonospora infection ranging from 10-95% with

moderate to extensive invasion of root tissue.

In addition to the presence of Stagonospora we have also observed an even higher
frequency of crown decay which has heretofore not been reported as due to any specific

causal agent but is likely the same problem referred to by Irwin (2) as "dark crown
necrosis" the symptoms of which he could not reproduce by any of the fungi associated

with the malady.

In the plants we examined few were free of this latter form of crown decay which, in
most all cases was associated with a gradual but continual wasting away of the crown and
crown buds. We have been able to consistently recover from the infected bud and crown
areas one specific fungus similar to Stagonospora but, as yet, inconclusively identified.
The pathological significance of these isolations will not be known for several months,

but we feel there is an important point to be made at this time.

Research on stand persistence has been on-going and varied in approach for some time
with notable conclusions being drawn regarding the role of such factors as wheel traffic
damage, weed competition, insect pressures, and various management practices as well as
some diseases. We would simply point out that now seems an appropriate time to consider
an analysis of the pathological state of the declining plants as they leave the field

populations under different imposed stress or competition studies. In other words, a
serious integrated look at alfalfa crowns and roots from the inside-out as well as the
outside-in when assessing the role of physical and biological factors affecting stand
persistence in alfalfa.
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