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Key Points 
• The pecan weevil feeds only on pecans and hickory nuts 
• Before the use of insecticides about 40% of southeastern pecans were infested 

with pecan weevils 
• Insecticide sprays reduce pecan weevil infestations to less than 1% 
• The pecan nut casebearer destroyed up to 75% of the pecan crop in Texas before 

the introduction of effective insecticides. 
 
Technical Summary 
 
The pecan is native to North America.  Nuts from the wild trees were used by native 
Americans as a major part of their diets.  The natural habitat of the wild pecan is soil 
adjacent to rivers from the Mississippi River Valley of southern Illinois to West Texas 
and into Mexico [1].  Serious domestication of the tree began when early settlers cleared 
competing trees and brush and thinned wild stands of trees to leave some pecan and 
create a pasture understory for cattle.  The earliest orchards were established in the mid 
1800s and resulted in an extensive expansion of the pecan industry into the southeastern 
U.S. in the early 1900s and to the west in the 1930s.  Pecan trees have a productive life of 
100-200 years.  Wild pecans are known for their irregular bearing patterns.  This “boom 
and bust” pattern is usually widespread and relatively synchronous in nature so that wild 
trees in a given river bottom bear a harvestable crop every 5-8 years with significantly 
fewer nuts produced during the bust years [2]. 
 
Approximately 50% of U.S. pecan production comes from native trees that nature planted 
with the remainder from orchard plantings.  Farmers manage both the wild trees and the 
orchard trees to encourage a stable annual production with the application of fertilizers, 
zinc and irrigation along with pruning.  In addition, orchards have been planted with 
cultivars with a propensity to bear regular crops. Growers typically plant 27 trees per 
acre. Over the next 20 years, the groves are thinned to 8 trees per acre. Production of 
pecans in the southeast and Texas/Oklahoma totals 112 million pounds annually 
harvested from 462,000 acres with a value of $94 million.  Pecan production in New 
Mexico and Arizona has increased significantly in recent years with New Mexico 
currently ranking as the number one pecan-producing state, surpassing Georgia in 2006.  
 
The pecan is not native to the southwest and when the pecan was introduced as a crop, 
most of the associated insect pests were left behind. Until recently, insects were not 
considered to be a major production problem. This strategy was effective for a number of 
years, but, in 1989, pecan nut casebearer was found in El Paso County. Southwestern 
growers experience the same damage with aphids as most other pecan growing areas. It is 
a must that these populations be reduced or eliminated each year [27]. 
 
The production of large crops at irregular intervals by wild pecan trees is a primary 
defense against nut feeding insects including the pecan weevil.  Since wild trees usually 
produce low numbers of nuts, the pecan weevil usually exists in low populations in the 
wild [2].  When the occasional heavy crop of nuts is produced, the pecan weevil is 



presented with more nuts than it can infest and a reasonably good crop can often be made 
despite the presence of the weevil.  The weevil population does begin to build up in the 
heavy crop year but then is starved back to low levels again during the series of lean 
years which usually follow bumper crops on wild trees [2].  Pecan weevil became a 
problem because improved pecan management resulted in healthier, more productive 
trees that produced large crops of sound pecans on a regular basis.  This provided 
unlimited food for pecan weevil and insect populations soared [1]. 
 
Pecan growers in the southeast spend approximately $80/A on insecticides which 
represents about 6% of the total cost of production, while in Texas and the southwest, 
approximately $29/A is spent on insecticides, representing 4% of production costs [22] 
[33]. Approximately 50-80% of the acreage of pecans are treated with insecticides 
[18][19]. 
 
Pecan Weevil 
 
The pecan weevil is a major pest of pecans throughout the southeastern states as well as 
portions of Texas and Oklahoma.  The pecan weevil is considered to be the most 
destructive insect pest of pecans in the southeast [3].  The pecan weevil is not a pest of 
pecans in areas to the west of the native habitat (New Mexico) or in Mexico.  
 
The pecan weevil is a late season nut pest that feeds only on pecan and hickory.  Adult 
weevils emerge from the soil from late July into October, often after rain has softened the 
ground.  Immediately on emergence from the soil, adult weevils move to pecan trees by 
flying to feed on nuts.  Before the pecan shells harden, adults use two teeth on their long 
snouts to puncture the nuts and feed on the contents.  These nuts lose fluid through the 
puncture and fall from the tree two or three days later. Occasionally, over 80% of the 
pecan crop may be lost due to these premature drops [10]. The adults mate.  The mean 
duration of pecan weevil copulation has been observed to be nine hours [14].  The female 
drills a hole in the nut with her snout and places one to four fertilized eggs within the 
developing kernel.  The egg laying begins 5-7 days after the adults have emerged from 
the soil [6].  Each female deposits about 75 eggs at the rate of four per day [4].  The hole 
is sealed as nut growth proceeds, the nuts stay on the trees and the larvae hatch within. 
The pecan weevil larvae are creamy, white legless grubs with soft fleshy bodies and 
reddish heads.  One to four larvae develop inside each nut and destroy the entire kernel. 
At maturity after about 30 days of feeding, the larva chews a circular hole through the 
shell and forces its body through the hole and drops to the ground.  When more than one 
larva develop within a single nut, they usually emerge through the same hole.  The larvae 
bore from a few inches to about 20 inches into the soil beneath the tree, form an earthen 
shell and enter diapause.  The adults emerge two (90%) to three (10%) years later. 
 
Heavy populations of weevils can destroy all nuts on a tree.  Each female deposits eggs 
into 20 nuts.  500 females per tree means 10,000 destroyed nuts which at 50 nuts/pound is 
the equivalent to a loss of 200 pounds of nuts per tree [5].  In the 1930s in the southeast 
pecan weevils caused an average reduction of approximately 40% of the pecan crop [10]. 
 



Control experiments in the 1930s-1940s included several non-chemical methods.  In one 
experiment the ground under pecan trees was packed with a 260 pound roller in order to 
make it difficult for the weevil to burrow up and emerge [13].  However, this technique 
failed due to rainfall that softened the ground.  In another experiment, the ground under a 
pecan tree was flooded for ten days in order to drown pecan weevils [12].  About one-
third of the weevils were killed.  However, the conclusion was that this rate was not of 
practical value. One technique provided an average control of 69%: the removal of adult 
weevils from the trees by jarring [10].  It was found that a crew of five men jarred from 
fifteen to thirty trees per hour with limbs close to the ground and from five to eight trees 
with high limbs requiring the use of ladders.  The trees required three to four jarrings 
during the season.  Figuring the cost of labor at ten cents an hour, the total cost per tree 
was nine to twelve cents for low spreading trees and from eighteen to forty cents for high 
trees.   
 
The advent of effective insecticide use in pecan occurred later than in many other crops 
due to the lack of effective equipment to move chemicals into the top of trees 20-30 
meters above the ground [1].  The first practical machines were airblast sprayers 
introduced in the early 1960s.  After numerous tests, carbaryl applications became the 
standard for pecan weevil management in the early1970s.  In three years of tests in the 
early 1970s, the carbaryl-treated trees had 2.4%, 0.6%, and 0.4% of the nuts damaged by 
weevil grubs compared to the check trees which had 64%, 57%, and 70% damage [7].  
The sprays are timed based on monitoring for the emergence of adult weevils. The adults 
are killed after they emerge from the soil but before they lay eggs in the nuts which is a 
window in time of 5-7 days [2].  Carbaryl sprays kill 97-100% of the adult weevils [17]. 
 
The populations of weevils and subsequent damage in an orchard must be kept low 
because of difficulty in removal of pecan weevil larvae and damaged kernels in shelling 
plants [8]. 
 
The long life cycle and quiescent subterranean condition probably account for the fact 
that that the pecan weevil has few natural enemies and none appear to be effective in 
preventing epidemics in domesticated pecans [9].  Fire ants prey on pecan weevils, but 
they also prey on beneficial insects and are a nuisance to farmworkers [11]. 
 
One nonchemical treatment that has been tested recently is the use of trunk traps to 
capture pecan weevils that crawl up the trees from the ground.  However, there were no 
differences in percent infestation for trees with and without trunk traps because weevils 
readily infest trees by flying into the canopy [15]. 
 
Recently several microbial controls have been tested for control of pecan weevils. 
Entomopathogenic nematodes are small round worms that attack and kill insects. 
Infective juveniles enter hosts through natural openings (mouth, anus, spiracles). After 
entering the host, the nematodes release their symbiotic bacteria, which are primarily 
responsible for killing the host and providing the nematodes with nutrition and defense 
against secondary invaders. The nematodes molt and complete two or three generations 
within the host after which infective juveniles are released to search out new hosts [30]. 



In the laboratory, the nematodes killed close to 100% of the adult weevils [16]. One 
nematode species was applied to the soil at a rate of 23,000 infective juveniles per square 
meter and killed 80% of the emerging adults on the first day.  However, persistence was 
quite poor thereafter declining to 10% in seven days [16].  
 
Pecan weevil larvae are not as susceptible to nematodes as are other weevils [30].The 
reduced nematode virulence in later experiments may have been due to development of 
resistance in older pecan weevil larvae to nematodes. Pecan weevil larvae spend 1-2 
years in the soil; hence the development of resistance to soil-borne pathogens would be 
advantageous [30]. Several factors may limit the potential to control pecan weevil larvae 
with entomopathogenic nematodes. Foremost, entomopathogenic nematode virulence 
toward pecan weevil does not appear to be great. Second, the cost of application is likely 
to be high relative to chemical insecticides. Multiple nematode applications may be 
necessary for pecan weevil larvae because they emerge over a 3- to 5 month period and 
insect suppression from a single application of nematodes may last only 2-4 weeks [30]. 
 
The fungus Beauveria bassiana was tested to determine to what extent it would infect 
and kill weevils.  The fungus was applied at 260 million spores per square foot of soil 
around trees.  The fungus grows over the insect resulting in its death.  The fungus killed 
60-80% of the beetles on the first day but persistence beyond one week was poor 
resulting in 20-40% control.   
 
The only viable control for pecan weevil at the present time is one or two accurately 
timed insecticide applications [11]. 
 
The pecan weevil was eradicated after an inadvertent introduction was discovered in New 
Mexico in the late 1960s. Eradication was accomplished by prophylactic insecticide 
treatments. No new infestations have been reported and New Mexico is considered free 
of this key pest [26]. 
 
Aphids 
 
The blackmargined aphid, yellow pecan aphid and black pecan aphid are common aphids 
that infest pecan foliage throughout the southeastern U.S. Pecan aphids feed on the 
vascular system of the leaves and damage the leaf veins at the site of feeding; black pecan 
aphids kill large amounts of leaf tissue. Pecan aphids deplete leaf carbohydrates and 
proteins. Aphids can reduce leaf carbohydrates by 20% [21]. They also reduce leaf 
chlorophyll and net photosynthesis. All species cause premature defoliation, decrease tree 
vigor and reduce yield [20]. The yellow aphids excrete honeydew, and growth of sooty 
mold on the honeydew reduces light transmission to the leaf surface by 25 to 50% [21]. 
 
In 1985, the Federated Pecan Growers Association declared pecan aphids to be the 
number one pest and noted that the problem was so severe that the entire industry could 
fail if the aphids could not be dealt with effectively [1]. Pecan losses due to aphids 
reached 19 million pounds in Georgia in 1984 [22] (Figure 1). Following the introduction 



and widespread use of systemic insecticides for aphid control, losses to aphids were 
reduced by 60-90% (Figure 1). 
 
Research has shown that a seeded cover crop sustained and increased populations of lady 
beetles in pecan orchards. However, there have been no significant decreases in pecan 
aphid populations due to cover crops [28] [31]. The overall density of lady beetles was 87 
times greater in the cover crop than in a conventional grass orchard floor. However, lady 
beetle densities in the pecan trees did not increase. Lady beetles disperse widely in 
searching for food. They quickly left the area [32]. One confounding factor in enhancing 
beneficial insects through cover crops is the red imported fire ant which prey on lady 
beetles when they are cultured on the orchard floor.  
 
Pecan Nut Casebearer 
 
The pecan nut casebearer is the number one insect pest in Texas. The most severe 
damage from the pecan nut casebearer is caused by the larval worms of the first 
generation. During the course of feeding and development, a single larva may hollow out 
and destroy from two to five small nuts. The worm bores into the nut, usually near the 
stem end. An infested nut shows a mass of borings and frass cast off by the larvae and 
held together by fine silken threads. This web helps hold the injured nut to the cluster and 
prevents it from falling to the ground before the larva has matured. This insect is an 
occasional pest in the southeast. The pecan nut casebearer caused damage almost every 
year from at least the early 1900s until the advent of new chemicals and application 
equipment in the 1950s [23]. In 1917 losses of 75% from this pest were noted [24]. At 
times, the casebearer destroyed the entire crop in some areas [25]. Research demonstrated 
that DDT and parathion were highly effective in controlling the casebearer and, with the 
development of airblast sprayers, their usage became commonplace in the 1950s [25]. 
 
Organic growers are permitted the use of Bt which is effective on pecan nut casebearer 
[29]. 
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Figure 1. Pecan Production Losses Due to Aphids (Georgia) 
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