Threats to Soybean Production in the Tropics: Red Leaf Blotch and Leaf Rust
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U.S. agriculture, as well as that of
other countries, is continually threatened
by the introduction of destructive
pathogens that are not established in the
area. A classic example from U.S.
agricultural history is the introduction
and eradication, then reintroduction in
1984, of Xanthomonas campestris pv.
cirri (Hasse) Dye, the causal bacterium
of citrus canker in Citrus and other
species (16,17). Another example is the
introduction into the United States in
1979 of Puccinia melanocephala H. &
P. Sydow, causal fungus of sugarcane
rust in interspecific hybrids of
Saccharum (1 5). The devastation caused
by these pathogens and others is legendary. Many other examples could be
given.
Two primarily toliar diseases of
soybeans (Glycine m a x (L.) Merr.) d o
not occur in the United States: red leaf
blotch (Pyrenochaeta leaf spot,
Dactuliophora leaf spot), caused by
Dactul~ochaetu glycines Hartman &
Sinclair [syn. Pyrenochaeta glycines
Stewart] (=Dactuliophora glycines
Leakey), and leaf rust, caused by
Phakopsora pachyrhizi Sydow (8,18).
Both pathogens are indigenous on wild
hosts in the tropics and subtropics, where
soybeans were introduced as a new host.
Both diseases cause yield losses by
premature defoliation. Neither pathogen
appears to bc seedborne in soybeans.
Introduction of either pathogen into the
lJnited States or any country where it
does not occur could threaten soybean
crops and perhaps, in the case of leaf
rust, othcr wild and cultivated legumes
(1 1).
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Red Leaf Blotch
The disease and causal fungus were
first described on soybeans in 1957 by
Stewart (19). In 1964 Leakey (13)
described the sclerotial state, Dactuliophoru gl.ycines, and in 1986 Datnoff et al
(2) showed that Dactuliophora glycines
was a sclerotial state of P. g1ycinc.s. The
disease and its causal fungus have been
reported on a perennial relative of
soybeans, Neonotonia wightii (Arnott)
Lackey (12), in Ethiopia, Zambia, and
Prcscnted 12 August 1986 for the ayrnposiurn
"lntcrnational P~oblarnain Tropical Plant Pathology" at the annual rnccting of The Arner~can
Phytopathological Socicty, Kiasimmee, IZlorida.
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Zimbabwe; N. wightii also is an alternative host of the soybean leaf rust
pathogen. Red leaf blotch has been
reported on soybeans from Cameroon,
Ethiopia, Malawi, Ruwanda, Uganda,
Zaire, Zambia, and Zimbabwe (7,18),
and there is an unconfirmed report from
Nigeria. The only record of Dactuliochaeta glycines on soybeans outside of
Africa is a m o n g mycological leaf
collections from Bolivia made by Waller
in 1982, now at the Commonwealth
Mycological Institute Herbarium, Kew,
Surrey, England. Hartman et a1 (7) and
Hartman and Sinclair (8) have reviewed
the literature and research concerned
with the disease on soybeans through
1988.
The occurrence of the disease has
increased concomitantly with t h e
increased production of soybeans in
southern Africa since the early 1970s,
particularly in Zambia and Zimbabwe.
I n 1985, soybean production was
approximately 26,000 t on 15,000 ha in
Zambia and 84,000 t on 42,000 ha in
Zimbabwe. The disease causes severe leaf
blotching and defoliation. In 1977, a 50%
reduction in yield caused by the disease
was reported from Zambia, and in 1985,
a 34% reduction in yield over
approximately 24% of the growing area
was recorded (3,7,8). In Zimbabwe,
losses ranged from 10 to 50% in Harare
and Mashonaland provinces (7,8).
Red leaf blotch appears as lesions on
the foliage, petioles, pods, and stems of
soybeans during the November-April
growing season in Z a m b i a and
Zimbabwe. Lesions appear initially on
the unifoliolate leaves associated with
primary leaf veins. Lesions develop on
trifoliolate leaves as dark red spots on
the upper leaf surface (Fig. IA), with
similar spots with reddish brown and
dark borders on the lower leaf surface.
The disease cycle caused by D. glycines
has not been fully characterized on either
soybeans o r N. wightii. Soilborne
sclerotia may be spread by splashing rain
onto leaf surfaces, where germination
and infection occur (7). Sclerotia may
give rise to mycelium, which in turn
produces pycnidia, o r pycnidia may
develop directly on sclerotia; o r a
secondary sclerotium may develop on a
sclerotium in culture. A similar process
may take place in the soil and on leaf
surfaces. Pycnidia and sclerotia develop
in lesions resulting from infection by D.
glycinc~s. Heavily diseased leaves drop
prematurely, and eventually all the

foliage from a diseased plant will drop,
releasing the sclerotia back into the soil.
These sclerotia probably overseason,
providing initial inoculum for the next
season. Abundant rainfall and high
humidity promote disease development.
Yield losses result from reduced seed size
and weight (7,s).
There is no experimental evidence that
D. glycines is seedborne. Incidental
transmission may possibly occur through
seed lots contaminated with diseased
plant debris and/or soil peds carrying
sclerotia. Additional studies are needed
to assess the importance of seed transmission of this pathogen.
At present, no control measures have
been recommended. Over 2,500 lines,
cultivars, accessions, and breeding lines
were evaluated for resistance in field
trials in Zambia and Zimbabwe between
1982 and 1984 (unpublished). All commercial cultivars from the United States
in these trials were susceptible.
International cooperative research on
red leaf blotch. When the ZAMARE
Project (a cooperative effort between the
Ministry of Agriculture and Water
Development in Zambia, the University
of Maryland-Eastern Shore, Southern
lllinois University at Carbondale, and
the University of Illinois at UrbanaChampaign [UIUC]) began in Zambia
in 1981, red leaf blotch had been
observed on soybeans in that country and
in Zimbabwe. As soybean production
increased in Zambia, red leaf blotch
appeared as a potential threat to the
successful establishment of soybeans in
the region. A program of research on
the disease was initiated that eventually
involved the cooperation and collaboration of: I) soybean breeders from the
ZAMARE Project and from the public
and private sectors of Zimbabwe, 2)
faculty and Ph.D. students from the
Department of Crop Science, University
of Zimbabwe, and the Department of
Plant Pathology, UIUC, and 3)
researchers from the Mt. Makulu
Research Station, Chilanga, Zambia.
Hartman et al (7) summarized some of
the research accomplished by these
efforts.
lnternational cooperation in studying
this disease may eventually involve
countries in South America, since the
pathogen has been collected f r o m
Bolivia. Even though red leaf' blotch is
not known to occur on soybeans in Brazil
or the United States, the pathogen may
be introduced and become established

