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1972 OUTBREAK 

Bean _rust has occurred throughout the state for as long 
as dry beans have been grown. Usually this disease develops 
late in the growing season, thus causing little damage and in 
fact may be advantageous in helping to defoliate the plants at 
harvest time. 

The bean rust disease, under unusual weather conditions 
and cultural practices, developed very rapidly during July and 
August of 1972 in the south central bean growing area. Wet 
field conditions in the spring delayed much of the planting 
almost a month. Because of such conditions, some beans were 
planted on old bean fields. Minimum tillage practices (e.g. chisel 
plowing) left the previous season's bean debris on the soil sur
face. The weather was such that the plants were frequently wet 
for days because of frequent rains, amounting to 6-7 inches 
for the month of July. 

With the above conditions, bean rust developed early and 
caused crop loss. The pinto type beans appeared to be the most 
susceptible and most severely affected. Rust eventually developed 
on navy and other types of beans. 

CAUSAL AGENT AND DISEASE CYCLE 

The bean rust disease is the result of infection of the 
bean plant by the fungus Uromyces phaseoli. This fungus may 
produce three different types of spores during the growing 
season. The rust colored spore commonly seen during the sum
mer is know as a urediospore. As the plant matures, the fungus 
produces a black spore called a teliospore, which is the over
wintering spore of the fungus. The third spore type is the 
basidieospore, which is formed by the teliospore in the spring 
and is the primary source of the fungus inoculum. 

During the summer, the disease is spread from plant to 
plant or field by the dissemination of the urediospore, which 
1s the spore stage that causes epidemics. Spots on the leaves or 
other plant parts occur about 10 days after infection by the 
spore. The fungus subsequently produces more urediospores 
at this infection site, thus the disease may continue to spread 
during the summer. As the plant dies or matures, the fungus 
now forms the teliospores which tend to remain on the plant 
debris and overwinter the fungus. In the spring, the teliospore 
germinates, giving rise to very small basidieospores which, if 
exposed to the environment, may be carried to a bean plant 
and thus originate the first or primary infection of the plant. 
Spots are soon found on the plant where the infection has been 
successful. The fungus now produces the urediospores which 
starts the summer disease cycle. 

CONDITIONS FAVORING BEAN RUST DEVELOPMENT 

A virulent strain of the rust fungus, a susceptible host such 
as pinto beans, and suitable weather are necessary for rapid 
development of the disease. 

The urediospores germinate over a fairly wide range of 
temperature, the optimum is 60-75° F. During normal sum-
~er weather, such temperatures would occur during the evening, 
night, and early morning. Periods of cool weather are very 
favorable for bean rust. At higher temperatures, disease develop
ment slows down and stops at about 93o F. 

. Ten_ to 15 hours of free moisture on the plant are necessary 
for infection to take place. Longer periods of free moisture re
sult in more numerous infections. Dew or rain at night, preceded 
or fol lowed by rain during the day, provides the long wet periods 
necessary for infection and results in rapid buildup of the disease. 
Heavy rains of short duration are not particularly conducive to 
rust buildup, but frequent light rains are very favorable. 

Individual infection sites will start producing urediospores 
in 10 to 15 days following infection, at which time the spots 
are obvious. 

CONTROL OF RUST WITH CULTURAL PRACTICES 

Certain cultural practices are extremely important in re
ducing initial infection and are generally of little or no additional 
cost. Field beans and snap beans should never be planted more 
than once in 3 years on any field. This practice is important for 
control of other bean diseases as well as rust. Following a crop 
of beans, the land should be plowed to bury all bean refuse as 
completely as possible. If soil erosion is a problem, some other 
erosion control practices, rather than stubble mulch, should be 
used. In 1972, pinto beans that were planted on fields adjacent 
to 1971 fieldbean fields that had been chisel plowed became in
fected fairly early in the season. -

Regular field inspection during the growing season is neces
sary to detect the earliest symptoms of rust and other disease. 
Early detection of plant diseases will give you a better chance to 
control the disease before the disease gets out of hand. 

RUST CONTROL WITH FUNGICIDES 

The use of fungicides is the only feasible control when 
rust is developing rapidly. Rust may be difficult to find early in 
the season but from early bloom (8 weeks before harvest) to 4 
weeks before harvest, there is a critical period when fungicides 
should be used to save leaf surface if rust is building up. Fields 
should be inspected at least weekly during this period, the rust 
severity rating (table 1) determined, and the rating applied to 
table 2 as a guide in deciding the need for fungicide application. 
The cost of fungicide application is a significant factor in the 
total cost of field bean production, but such treatments can 
save a field from serious loss or total destruction. 

Fungicide application should be started when the disease 
severity rating averages ½ on the rust severity scale (table 1) and 
the crop has 4 weeks or more until harvest. Within 4 weeks of 
harvest, fungicide applications are usually not needed. Applica
tions at 7-day intervals are sufficient for normal weather con
ditions, but during periods of heavy dew and frequent rains, the 



interval should be shortened to 5 days. The severity rating 
may increase to some extent during wet periods even with 
fungicide use, but if it does not exceed a 2 rating by 4 weeks 
before harvest, little loss is expected. According to this plan, 
a maximum of four applications would be required for normal 
weather and up to six applications for the most severe situation. 
When a disease rating of½ occurs later than 8 weeks before 
harvest, the number of applications is reduced. Economical con
trol with fungicides is doubtful when severity ratings of 2 or 
higher occur in early bloom or early podding stages. 

FUNGICIDES 
The registered fungicides are protectants and as such 

must be on plant surfaces before the fungus spore. If infection 
has taken place, this type of fungicide will not stop the develop
ment of the spot. Sticker spreaders used in conjuction with 
fungicides in the spray mix are generally beneficial. Most appl i
cation is made by aircraft with a total of 5 gallons of spray mix 
per acre. Very few fungicides are registered for use on dry field 
beans and these are often difficult to obtain in quantity. Maneb 
is the original formulation of maneb without zinc. Table 3 gives 
guidelines. However, label directions must be followed. 

RUST SEVERITY RATINGS - PINTO BEANS 

Pinto bean leaves normally show distinct rust spots at 
each primary infection site. The spot is distinctly yellow with 
a sharp margin and has a brick red rust pustule in the center 
on both the upper and lower surfaces of the leaf. Spot size 
varies from about 1 /8 to 1 /4 inch in diameter. 

A scale of Oto 5 is used to determine rust severity. The 
following pictures show approximate numbers of rust spots 
for each rating from ½ through 4: 

Table 1 - Rust severity rating * 
0 
o+ 
½ 
1 
2 
3 
4 

5 

No rust 
Trace (not over one spot per 100 leaves) 
2 spots per I eaf - photo 
10 spots per leaf - photo 
40 spots per I eaf - photo 
200 spots per leaf - photo 
400 spots per leaf and partial leaf dying caused by rust -
photo 
Most of I eaves dead from rust 

*When inspecting fields for rust-watch for "hot spots," an area where 
one or two plants are heavily rusted. If such spots are present, start a 
spray program immediately. 

Table 2 - Fungicide application for rust control on pinto beans based 
on plant maturity and rust severity ( F= apply fungicide) 

Weeks to Rust Severitl,'. Rating 
Harvest Plant Stage 0 ½ 2 3 4 5 

8 Early bloom F F 

7 Full bloom F F 

6 Small pods F F 

5 Flat pods F F F 

4 Early pod fill F 

3 Early purple stripe 
on lower pods 

2 Purple stripe on most 
pods 

Pods and beans drying 

0 Harvest 

Table 3 - Fungicides registered for rust control on dry field beans as of 
October 11, 1972 

Common 
Name 

• Dosage per acre 
Some Trade Names (lb. of formulation) Limitations 

maneb 

zineb 

sulfur 

Dithane M-22, 80% WP 2 **NTL 
Manzate, 80% WP 

Acme Zineb Fungicide, 
75%WP 2 ***7days 

Dithane Z-78, 75% WP 
Niagara Zineb, 75% WP 
Parzate C, 75% WP 

Several Label Directions NTL 

Formulation means the product as sold by trade name 
NTL mean "No Time Limitations" 
7 days means no application later than 7 days before harvest 

Rust Severity Rating 

½ 2 3 4 
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