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Key Points 
 

• Insecticide applications typically raise the yield of marketable sweet potatoes by 
50% or more 

• Sweet potato weevil tunnels are filled with excrement; badly-infested tubers have 
a very bitter taste 

• Sweet potatoes must be free of insect damage to qualify for a US No 1 grade 
• Sweet potatoes severely-damaged by white grubs often have almost half of the 

surface area eaten away 
 
Technical Summary 
 
Growers in five southeastern states (AL, MS, LA, NC, SC) and Texas produce 1.2 billion 
pounds of sweet potatoes with a value of $216 million from 81,000 acres. Approximately 
90% of sweet potato acres are treated with insecticides. Insecticides applied to sweet 
potatoes cost approximately $188/A in Louisiana representing 10% of total production 
cost and $85/A in states without the sweet potato weevil representing 3% of production 
costs [19].  Without insecticide use marketable yield of sweet potatoes is projected to 
decline by 50%. 
 
Six major soil-borne insects can cause significant yield and quality effects in US sweet 
potato production: wireworms, white grubs, sweet potato weevil, sweet potato flea beetle, 
white-fringed beetle, and cucumber beetle. The roots are attacked from the time they 
begin to enlarge in June or July until harvest in October or November. Some of these 
pests are problematic only in certain states. For example, wireworms and flea beetles are 
primarily a problem in North Carolina and weevils are primarily a problem in Louisiana 
and Mississippi [1]. 
 
These insects feed directly on the developing roots causing holes, scars, surface tunnels, 
and other blemishes. Tolerance for the injury caused by these insects is low. Sweet 
potatoes must be free from insect damage to qualify for U.S. No. 1 grades [8]. Relatively 
low infestation levels affect the marketable yield, even though total crop yield is not 
reduced [2].Insect attacks lower the quality of sweet potatoes by marring their 
appearance, providing entry points for decay organisms, causing waste when the roots are 
prepared for cooking, and sometimes by causing objectionable tastes. Roots that contain 
either insects or their excrement are unfit for human consumption [4]. 
 
The importance of insect damage to sweet potatoes increased in the 1960s because 
market standards were tightened and new cultivars were more susceptible to the pests [9]. 
 
In Texas, sweet potato growers expect to have damage from soil insects if no soil 
insecticide is applied. About 85% of the Texas acreage is impacted with potential yield 
losses running to 75% [12].  
 
 Insecticides are the only practical control available for the soil-borne insect pests. 
Generally, growers apply a preplant soil-incorporated insecticide which kills soil-



dwelling insects and leaves a residual control for four to six weeks [2]. Three weeks after 
planting foliar-applied insecticides may be necessary at weekly intervals for the duration 
of the season. These applications are intended to kill adult insects before they have the 
opportunity to deposit eggs in the soil [2]. Insecticide use typically raises the yield of 
marketable sweet potatoes by 50% or more [3]. 
 
Field experiments which began in 1941 in Louisiana showed that it was economically 
feasible to protect sweet potatoes from injury by soil-borne insects. The untreated check 
had 56% of the roots damaged while the areas treated with aldrin had 2-4% of the roots 
damaged [16].  The aldrin applications provided effective control for two years [16]. 
 
DDT treatment came closest to being effective against the entire complex of soil insects 
affecting sweet potatoes and was recommended and used rather widely along the Atlantic 
Coast [5].  The recommendation was later withdrawn because of concern regarding DDT 
residues.  Damage was then prevented for several years by incorporating aldrin, dieldrin, 
or chlordane into soil prior to planting [7]. 
 
A recent experiment demonstrated that marketable sweet potato yield in plots untreated 
for soil-borne insects was reduced by 65% [17]. 
 
A few of the insects produce characteristic scars that can be accurately identified. 
However, injury by several of the most harmful insects on the roots is so similar in 
appearance that an accurate identification cannot be made [4]. 
 
Cucumber beetle larvae eat small round holes through the skin of sweet potato roots and 
form irregularly-shaped enlarged cavities just under the skin. The holes are normally 
about 1/8 inch deep and about 1/5 inch in diameter. As the potato grows, these holes 
increase in diameter. Cucumber beetles often attack sweet potatoes early in the season. 
This results in much healed-hole injury [4]. 100% of the roots were damaged by 
cucumber beetles in check plots at harvest [5].  
 
Sweet potato flea beetle larvae make small winding tunnels just under the skin of sweet 
potato roots. These tunnels are nearly invisible at first but soon darken and can be seen 
through the skin. As the roots grow, the skin over the tunnels splits away leaving shallow 
scars on the surface [4].  
 
Whitefringed beetles are native to South America and were first reported in the U.S. in 
Florida in 1936. Despite early quarantine efforts, whitefringed beetles spread throughout 
the southeast and occur as far north as Virginia [23]. Whitefringed beetles are known to 
feed on 385 species of plants. Whitefringed beetle damage is a limiting factor in sweet 
potato production in southeastern states. Larvae feed on the outer surfaces of sweet potato 
roots, creating external grooves or channels. Soil core samples yielded larval populations 
of 186 larvae per cubic meter of soil and populations this high can result in the loss of 
sweet potato production in infested areas for several years [23] .Insecticide treatments 
reduced the percent of damaged roots from 40-50% to 10% [23].  
 



As a result of feeding, wireworms leave small to moderate round holes. On the harvested 
root, early feeding damage appears as shallow to deep healed scars. Late feeding by large 
larvae causes large ragged deep holes whereas smaller larvae produce shallow holes. 
Wireworm damage is mostly cosmetic and primarily reduces sweet potato grade, 
appearance, and profit [21]. To reduce wireworm damage, sweet potatoes are treated with 
insecticides incorporated in the soil at planting. To reduce damage from immigrant soil 
insects, a second application of insecticide may be required at root enlargement, 60 days 
after planting [22]. Insecticide treatments reduced wireworm damage to roots by 90% 
[21]. 
 
The roots of the most severely damaged sweet potatoes often have almost half of the 
surface eaten away by white grubs [9]. 
 
The sweet potato weevil larva is the only insect that tunnels throughout the root. The 
sweet potato weevil lives only on the sweet potato and other plants in the Ipomoea 
(morning glory) family and is believed to be a native of Asia [11].  The sweet potato 
weevil breeds and reproduces only on Ipomoea plants although it feeds on other plants 
[11].  In the U.S., it has been mostly confined to the southern coastal sections. The sweet 
potato weevil was first discovered in India in 1792 but did not make its way to the U.S. 
until 1875 when it was first discovered near New Orleans.  Its distribution now covers a 
large part of Florida, the lower half of Louisiana, the coastal counties of Mississippi and 
Alabama, and a few counties in Georgia and South Carolina.  The sweet potato weevil 
cannot tolerate the cooler temperatures farther inland- such as in northern Louisiana. In 
Oklahoma and Texas, where it has been reported on several occasions, it has been 
eradicated [11][12]. 
 
Damage by the sweet potato weevil in 1917 was reported to be 12% of the Louisiana crop 
and 10% of the Florida crop. The damage to the Florida crop was estimated at 30 to 50% 
in many parts of the state [11]. Through an appropriation made by Congress, an 
organized study of the insect was begun in 1918 by USDA’s Bureau of Entomology to 
find practical means for its control [15].    
 
Female sweet potato weevils deposit eggs singly in cavities excavated in vines or fleshy 
roots and seal each cavity with a fecal plug. Females lay an average of 119 eggs [11]. 
Upon hatching, the small larva begins to tunnel through the tuber. These are filled behind 
the larvae with excrement. Extremely bitter tasting terpenoids and phenols are produced 
by the sweet potato in response to weevil feeding and they may make even slightly 
damaged roots unpalatable [8]. Tubers badly infested have such a bitter taste that hogs 
and cattle will not eat them [15].  Yield losses from weevil damage of 60 to 97% have 
been reported [2]. Larvae tunnel throughout the root. The tunnels fill with sawdustlike 
excrement. When mature, they pupate in the root and emerge as adults, which crawl to 
the soil surface and disperse to other roots. Generally, adults crawl through soil cracks to 
deposit eggs directly on roots. Experiments have shown that the weevils in all stages in 
the potatoes survived submergence in water for as long as five days, all reviving within a 
few hours showing that the weevil requires very little oxygen to sustain itself over long 



periods of time in the sweet potato [10].  The average number of weevils per root is 
estimated at four [14]. 
 
Natural enemies are of little importance in checking weevil infestation, although a 
number of enemies have been recorded [11]. The fungus Beauveria globulifera kills 
many adults at times, but it is not considered of much economic importance, because it 
will not develop under dry conditions [11]. Ten entomopathogenic nematode species 
were tested in the laboratory against the sweet potato weevil [20]. All of the nematodes 
killed the weevil; however, field tests are needed. 
 
In Louisiana it is recommended that all sweet potatoes to be stored be treated with an 
insecticide to prevent weevil infestation during storage. These treatments destroy any 
emerging beetles before they start laying eggs on sweet potatoes in storage.  In addition 
all sweet potato plant beds should be sprayed weekly [13].The efficacy of preharvest 
treatments for sweet potato weevil is estimated at 80-95% [14].  Production loss in 
Louisiana without treatment is estimated at between 10 and 45% and could reach 50%  
[14]. 
  
In 1966 a mass selection breeding program to develop horticulturally acceptable breeding 
clones and cultivars with resistance to insects was initiated [8].  Most of the recent 
varietal releases are much more susceptible to insect damage than older ones [5].  While 
there are, in many cases, sweet potato cultivars available with resistance to some of the 
soil-borne pests, this does not include Beauregard, the main cultivar used for commercial 
production [1]. Beauregard is highly susceptible to insect damage. The major barrier to 
the development of resistant cultivars is the long term nature of traditional breeding 
programs which can take over ten years to develop a cultivar with the desired traits and 
insect resistance [1]. Claims of resistance to sweet potato weevils abound in the literature, 
but most of these claims really concern preference, i. e. a particular line of sweet potato is 
less preferred by the weevil than are other lines [18].  However, when the weevil has no 
choice, it flourishes on the “resistant” line. Such non-preference resistance is not 
worthwhile in field situations [18].  
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