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General Production Information

●     Texas ranks first in cotton production in the U.S. Cotton is 
the leading cash crop in the state, and is grown on 5 million 
acres. This crop generates $1.6 billion in cash for farmers 
and has a total economic impact of $5.2 billion for the state.

●     Cotton is grown in six different regions of Texas (see 
Table 1). From the High Plains to the Lower Rio Grande 
Valley, each region differs extremely on the approaches to 
cotton production due to variations in climate, soil type, 
percentage of the crop that is irrigated, and harvest 
techniques. 

●     Even with widespread use of non-chemical control 
methods, farmers must still battle pests by chemical means. 

Ninety percent of the Texas cotton crop is scouted for pests. 
Before applying pesticides, farmers consider economic thresholds 88% of the time before 
applying pesticides. Cultivation occurs in 98% of cotton to control weeds. 

 
Production Regions

The High Plains region of Texas is located north and south of Lubbock, Texas between the Caprock and 
the New Mexico border. This area consists of 27 counties that produce 64% of the state's cotton crop. 
The hot days and cool nights plus loam and sandy soil types make it vital to implement water and soil 
conservation methods. Fifty percent of the cotton is irrigated in this region. Average rainfall is 16-22 
inches, but there are wide year to year variations in both total and seasonal rainfall. At harvest, 98% of 
High Plains farmers use a stripper harvester (see "harvest" section). 

The Rolling Plains region is located east of Lubbock and is comprised of 24 counties that produce 20% 
of Texas cotton. Moderate to hot days and cool nights characterize this region. Ten percent of the cotton 
is irrigated which makes it necessary to use the skip row method of planting. Rainfall varies from 20-24 
inches of rain a year on the sandy loam to loam soil. The stripper method of harvesting dominates 98% 
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of this region.

The Blacklands of Texas is located south of Dallas. This region produces 4% of the state's total cotton 
crop. Deep prairie soils predominate this region. Temperate, warm nights and an abundance of rainfall 
(30-36 inches a year) lead to the fact that only five percent of this region is irrigated. At harvest 95% of 
the cotton is stripped. 

The Coastal Bend, around Corpus Christi, produces 8% of Texas cotton. This region experiences 
temperate conditions with very high humidity. Ten percent of the crop is irrigated, and 25-32 inches of 
rainfall is received per year. This area uses picker harvesting.

The Lower Rio Grande Valley (LRGV)is located between McAllen and Brownsville, adjacent to the 
Mexico border. This region plants early due to the subtropical climate and insect problems. Average 
rainfall is between 25 and 30 inches per year and 60% of the crop is irrigated. Seventy percent of the 
cotton is picker harvested. This area produces 3% of the state's crop.

Far West Texas is located between Pecos and El Paso and is an arid, desert environment. Rainfall 
averages 4-10 inches per year. Alluvial and desert soils predominate. High temperatures favor cotton 
growth and irrigation is essential. Ninety-five percent of the crop is picker harvested. Upland cotton 
predominates, but some Pima (extra long staple) is produced, similar to New Mexico and Arizona. The 
Trans-Pecos area produces 1% of Texas cotton. 

 
 
 
Cultural Practices

Growing Season: Cotton is a warm-season crop that requires a long growing period for fruiting and 
fiber maturation. Planting usually begins in February and March in the Lower Rio Grande Valley and 
progresses into June in the south High Plains. Upland cotton (Gossypium hirsutum) is the dominant type 
planted throughout Texas. The fiber is shorter than Pima. In Far West Texas, Pima (Egyptian) (G. 
barbadense) cotton is grown because of premium prices for the extra long fiber. Pima cotton requires an 
extended growing environment. Numerous public and private varieties of cotton seed are sold with 
different HPR (Host Plant Resistance) traits. 

Upland cotton has genetic variations that result in colored cotton fiber that range from green to brown. 
These mutations are currently produced in small quantities for novelty, or special fashion markets . More 
information about colored cotton can be found in Kohel (1984). Some white and colored lint cottons are 
produced organically. 

Pesticide Needs: Acid-delinted seed is treated with a fungicide for planting in all regions of Texas. Acid 
delinting removes short fuzzy fibers and improves germination and planting uniformity. Seedcoat 



fungicides minimize the threat of seedling diseases. Virtually no fungicides are applied after planting. 
Herbicides are commonly applied on all cotton land to reduce annual and perennial weed problems. 
Insect pests are scouted on 89% of cotton farms, and are pesticides are applied based on economic 
threshold. 

Skip-Row and Irrigation Practices: Depending on regional rainfall, farmers may plant "skip-row" or 
"two in one out". This technique refers to leaving every third row unplanted to improve crop use of soil 
moisture in semi-arid regions. Irrigation is commonly practiced in areas with adequate underground 
water supplies. In the Lower Rio Grande Valley furrow irrigation is the most common because of the 
heavy soil. In the High Plains, sprinkler systems are the most efficient way to water and decrease the 
time that farmers spend on irrigation. Another technological advancement in center pivot irrigation is 
LEPA. " Low Energy Precision Application" irrigation allows growers to apply water at ground level 
with center pivot systems, with less pressure, lower evaporation losses, and savings in water. 

Ultra-Narrow Row Cotton (UNR): Ultra-narrow rows, that are spaced less than 20 inches apart may 
increase yields by 40 to 100% and increase the efficiency of cotton production systems. UNR cotton 
intercepts more sunlight for growth, utilize rainfall better and reduce the time from planting to harvest. 
However, pest control is more challenging and early season weed control is essential, since cultivation is 
not possible in UNR cotton.

Harvest: Two techniques are used to harvest cotton in Texas. Stripper harvesting is generally performed 
in regions with a shorter growing season and low-input production systems. The entire cotton boll 
(carpels and seed cotton) is removed from the stalk and extraneous plant trash is separated at the gin. 
Strippers are used exclusively where tight-bolled, "stormproof" cotton varieties are grown. Picker 
harvesting is used in areas with long growing seasons and longer staple cotton. Pickers remove only the 
seed cotton (fiber and seeds), which results in less trash but higher harvest costs. 

Harvest aid chemicals such as desiccants and defoliants are commonly applied prior to harvest. 
Desiccants cause quick loss of water and prompt death in the plant and are used in regions with short 
growing seasons. Defoliants are applied in picker operations to remove leaves from the mature plant. 

Table 1. Summary of production regions and cultural diversity.

REGION AREA REGIONAL 
CLIMATE

SOIL 
TYPES

% IRRIGATED COTTON 
TYPE

High Plains hot days & cool 
nights. 

3,000 ft elev.

RF 16-20"

loamy 
sands to 
loams

50% irrigated, 

most dryland is 
skip row planted

98% stripper



Rolling Plains moderate to hot 
days, cool nights

RF 20-24"

sandy 
loams to 
loams

10% irrigated

most is skip row 
planted

98% stripper

Blacklands temperate, warm 
nights 

RF 30 -36"

deep 
prairie 
soils

5% irrigated 95% stripper

Coastal Bend temperate, high 
humidity

RF 25-32"

heavy 
soils

10% irrigated 60% picker 

Lower Rio 
Grande Valley

subtropical, long 
season

planted early

RF 25-30"

heavy 
alluvial 
soils

60% irrigated 70% picker

Far West 
Texas

arid, desert 
environment

RF 4-10"

alluvial 
and desert 
soils

95% irrigated 95% picker, 
some pima

 
 
 
Insect Pests

Overview and Scouting:

Scouting is practiced on 89% of the Texas cotton crop to determine insect density and potential damage. 
Farmers and private crop consultants perform 85% of the total scouting. Producers then use economic 



threshold to decide how to handle their problem. Statewide, 46 % of the insecticides are applied aerially, 
46 % with ground equipment, and 8% by irrigation. Farmers do 51% of pesticide application 
themselves. Growers shred or plow stalks 92 to 94% of the time to reduce overwintering insects, 
especially boll weevils and bollworms, in cotton regrowth. 

Key insect pests, in descending order of economic losses, are: boll weevil, bollworm, fleahoppers, 
aphids, and thrips. Secondary and occasional pests include cutworms, beet armyworms, spider mites, 
and other foliage feeders. These pests and their control methods are discussed below. 

The total "planted acreage" of cotton in Texas for 1997 was 5.45 million acres. Over four million pounds 
of insecticide were applied (this excludes insecticide used in the Boll Weevil Eradication Program). On 
average, there are 1.2 insecticide applications across all planted acres. 

Bt Cotton:

Bacillus thuringiensis or Bt cotton involves the transgenic insertion of a bacterial gene into cotton. This 
genetic alteration controls worm pests through a toxin produced in the plant that destroys the insect larva 
as it feeds. Bt cotton is used extensively in the control of the bollworm and the tobacco budworm. Other 
pests that are controlled include the cabbage looper, beet armyworm, fall armyworm, saltmarsh 
caterpillar, cotton leaf perforator, and European corn borer. 

Bt cotton is planted on 12% of Texas cotton acreage (average use is 20% for all U.S. cotton). There are 
added costs associated with Bt cotton due to technology and usage fees. The crop is still scouted to 
monitor emerging larva. Insecticide use has been substantially reduced with the advent of Bt cotton. 
Growers justify the increased costs of Bt cotton based on fewer insecticide applications. In some times 
of increased infestation, growers may supplement Bt cotton with an insecticide treatment.

Boll Weevil:

Biology:  
Boll weevils have been a problem for 100 years and cause more damage than any other cotton insect 
pest. Boll weevils puncture squares or bolls for feeding and egg laying. On leaves a wart- like plug in the 
cavity where eggs were deposited. Punctured squares open prematurely and fall to the ground. Large 
bolls may remain on the plant but fail to yield well, and produce lower-grade cotton. Fruit production is 
delayed, and can result in more chemical use. The life span of a boll weevil is 30 days, and a female will 
lay approximately 100 eggs during this time. In the fall, adults go into diapause (hibernation) and 
overwinter in leaf litter. 

Scouting and trapping are used to determine boll weevil populations. Traps are spaced throughout the 
field. An economic threshold is reached when 15 to 25 percent of the squares have damage between the 
squaring and peak bloom stages of development. 



Cultural/Non-Chemical Controls: 
The most effective biological control of boll weevils is the fire ant. Fire ants only control the larvae and 
pupae and do not prevent adult weevils from laying eggs. When four or more fire ants are found on a 
sample of 10 terminals, insecticide treatment usually is not necessary. Other non-chemical methods 
include trap cropping for suicidal emergence, fall diapause control programs, and early termination of 
the crop to reduce the number of over wintering females and stalk destruction in the fall. 

Chemical Controls: 
Thirty-seven percent of all insecticide use is targeted at boll weevil control. Thirty-six percent of the 
total cotton acreage is treated.

●     Azinphos-methyl (Guthion) is used in 31% of applications 
0.25 lb active ingredient/acre (ai/A) 
48 hour re-entry interval (REI) 
2.5 average applications

●     Methyl parathon (several name brands) is used 22% for treatment 
0.25 to 0.5 lb. ai/A 
48 hour REI 
2.9 average applications

●     Oxamyl (Vydate) is used in 16% of applications 
0.25 lb. ai/A 
48 hour REI 
1.9 average applications

●     Malathon (Fyfanon) was applied on 7.2 million cumulative acres in the boll weevil eradication 
program (BWEP), but is not included in the above statistics. 

●     Thirty other chemicals are also used for boll weevil control.

Boll Weevil Eradication Program (BWEP): 
Zone by zone, cotton farmers have voted to self-tax themselves in a cost-sharing program to eliminate 
the boll weevil. The BWEP involves complex area-wide planning and numerous tactics and strategies to 
systematically reduce boll weevil populations. Throughout the year control practices are coupled with 
trapping and population monitoring to assure area wide suppression. The BWEP has a state-wide and 
regional management committees to oversee the practices and implementations of fund management. 
Malathion was applied to 7.2 million cumulative acres in the BWEP.

Bollworm

Biology: 
Larvae color varies from pink, green, brown, or black, but is characterized by longitudinal stripes along 
the back. In periods of high temperatures and low humidity, moths deposit eggs on the squares, bolls, 
stems, and any other region on the lower part of the plant. Eggs hatch in 3 to 4 days and new worms feed 
on more tender leaves before attacking larger squares and bolls. In south Texas, the pink bollworm is 



also a problem.

Since eggs are deposited throughout the plant, detection and control of eggs and small worms is more 
difficult. Scouting should be done at least once a week. Frequent examination of leaves, stems, squares, 
and blooms is necessary to make good management decisions. Farmers know that bollworm populations 
can explode when an insecticide application destroys beneficials in the field. 

Cultural/Non-Chemical Controls: 
Some efficient non-chemical controls occur naturally. Weather can be effective in controlling bollworms 
that are shorter than ½ inch. Natural predators, such as beneficial insects and spiders, can reduce 
populations by feeding. Also, destruction of cotton stalks is extremely important in the prevention of 
regrowth for bollworms to feed on. Stalk destruction is vital to reduce pink bollworm populations. Bt 
Cotton is also used in at least 12% of the cotton crop.

Chemical Controls: 
Chemical application is justified prior to first bloom when 15 percent of the green squares are worm 
damaged. Thirty-six of all insecticides are aimed at bollworms.

●     Lambda-cyhalothrin (Karate) is used in 22% of applications 
0.92 to 1.22 lb. ai/A 
12 hour REI 
1.8 average applications

●     Cypermethin (Ammo) controls 15% of the bollworm market 
0.04 to 0.1 lb. ai/A 
12 hour REI 
2.3 average applications

Fleahoppers

Biology: 
Adult fleahoppers are pale green and about 1/8 inch long. Adults and nymphs look similar except that 
adults have wings and are a darker shade of green. When the cotton begins to square, fleahoppers 
migrate from host weeds to suck the sap from the cotton plant. Smaller squares are the most susceptible 
to damage.

Several factors are involved in fleahopper control decision making and include, the number of 
fleahoppers present, cotton fruiting rate, and percent square set. During the first three weeks of squaring, 
10 to 25 fleahoppers on 100 sampled terminals can be economically damaging. 

Cultural/Non-Chemical Controls: 
Populations of beneficial insects and spiders help control fleahoppers. Farmers are cautious in applying 
fleahopper insecticides too early. In the late blooming stage, insecticide application is rarely justified.



Chemical Controls:  
Twelve percent of planted acres are treated for fleahoppers. Ten percent of all insecticide use is aimed at 
controlling fleahoppers.

●     Dicrotophos (Bidrin) accounts for 44% of the market 
0.05 to 0.2 lb. ai/A 
48 hour REI 
1.6 average applications

●     Acephate (Orthene) is used in 18% of applications 
0.188 to 0.25 lb. ai/A 
24 hour REI 
1.0 average applications

●     Aldicarb (Temik) maintains 6% market control 
Commonly applied as a granule at planting 
0.3 to 0.55 lb. ai/A

●     At least 10 other products share the remaining 32% of the market

Aphids

Biology: 
Aphids are also referred to as plant lice. Three species feed on cotton: the cotton aphid, cowpea aphid, 
and the green peach aphid. These vary in appearance, but the damage to cotton is the same. Infestations 
occur mid to late in the season, and cause down-grading of lint quality, due to a sticky deposit or "honey 
dew" deposited by the aphid on the foliage and fiber. Some textile mills refuse to purchase "sticky 
cotton" due to major problems in processing the fiber. Generally, aphids are located on the undersides of 
leaves, on stems, in terminals, and sometimes in the fruit. Insect damage also causes leaves to curl 
downward, turn yellow, and even fall to the ground. 

Most economic damage happens during the blooming cycle. Aphids can rapidly increase in numbers, 
and fields need to be scouted two times per week. Insecticide application should be delayed until there 
are 50 aphids per leaf. 

Cultural/Non-Chemical Controls: 
The most effective non-chemical controls are unfavorable weather, predators, and parasites. These 
factors can hold aphid levels below damaging levels in some cases. 

Chemicals Controls: 
Over fourteen percent of planted acres are treated for aphids. Eight percent of all insecticide use is 
targeted towards aphids.

●     Carbofuran (Furadan) has been used in 29% of applications (1997).



●     Dicrotrophos (Bidrin) controls 24% of the market 
0.25 to 0.5 lb. ai/A 
48 hour REI 
1.6 average applications

●     Profenofos (Curacron) is applied 7% of the time 
See label for details

●     There are approximately 18 other products available in the market to treat aphids. 

Thrips

Biology: 
Adult thrips are winged and about 1/15 inch in length, straw colored, and slender. Cool, wet conditions 
favor high thrip infestations and cause delayed fruiting and crop maturity. Thrips cause silvering on the 
lower leaf surface, blackened leaves, and terminal and square loss. They feed on leaves, leaf buds, and 
very small squares. Scouting and early season control is essential. 

Thrips cause greater yield reduction in earlier infestations. Inspection of the cotton plant should occur 
from the cotyledon stage through the fourth true leaf stage. Farmers should consider control when the 
average number of thrips per plant is equal to the number of true leaves present. 

Cultural/Non-Chemical Controls: 
The best non-chemical control is by beneficial insects in the field. With greater numbers of beneficials, 
it is less likely a farmer will have a thrip problem. Insecticide application is not recommended after the 5 
to 7 true-leaf stage. 

Chemical Controls:  
Thrips are targeted in 9% of all insecticide applications

●     Aldicarb (Temik) is used 45% of the time in the High Plains 
0.5 to 0.55 lb. Active ingredient/acre 
See label for instructions and REI 
1.1 average applications when used

●     Phorate (Thimet) controls 24% of the market for thrip control 
0.5 lb. Active ingredient/acre 
See label for instructions and REI 
1.0 average applications

●     Both insecticides are usually applied in the furrow at planting, and will control thrips for 4 to 8 
weeks. 

Secondary Pests:

Cutworms



Biology: 
Cutworms occur periodically and are not common pest, but can be economic problems in some fields. 
Hence the term "occasional pests". Cutworms are most detrimental in the seedling stage. Cutworms cut 
the stem from the ground, kill the plant, and reduce crop stands and crop yields. 

The main factor to consider for treatment of cutworms is to determine if the stand or crop population is 
threatened. 

Cultural/Non-Chemical Controls: 
To reduce the possibility of cutworm problems farmers should keep fields weed free for 3 weeks prior to 
planting, and plow under cover crops at least three weeks before planting. 

Chemical Controls: 
Insecticide applications work best if the ground is moist and recently cultivated. Band application over 
the drill with baits and insecticides is common. 

●     Carbaryl (Sevin) is used to control cutworms 
1.5 lb. ai/A

●     Chlorpyrifos (Lorsban) is also used 
0.75 to 1.0 lb. ai/A 
24 hour REI 

Beet Armyworm (BAW)

Biology: 
Young beet armyworms BAW cluster and feed together. Leaves and terminals are targeted for feeding. 
The BAW skelentonizes leaves, rather than leaving holes. Late season infestations are damaging since 
BAWs feed on the terminals, squares, blooms, and bolls. 

Inspecting the whole plant gives the best estimate of BAW. Insecticides may be needed if there are more 
than 20,000 small worms per acre, and at least 10 percent of the plants are infested. Infestations are 
usually spotty. 

Cultural/Non-Chemical Controls: 
Outbreaks are caused by several factors. A short, mild winter, late planting, and delayed crop maturity 
can increase infestations. Also, early season insecticide application destroys beneficials that would help 
keep (BAW) infestation levels low. 

Chemical Controls: 
Numerous chemicals can be applied to control beet armyworms. 



●     Chlorpyrifos (Lorsban) is a suggested insecticide 
1 lb. ai/A

●     Spinosad (Tracer) is also recommended 
0.067 to 0.089 lb. ai/A 
4 hour REI

Spider Mites

Biology: 
Spider mites are found on the undersides of leaves and reduce yields by removing the sap from the plant 
which causes discoloration and early defoliation. This pest also attacks squares and bolls. Outbreaks 
usually result when an earlier insecticide has removed natural predators. 

Treatment is encouraged when leaf damage becomes noticeable. When insect infestations are restricted 
to small areas, spot treatment is recommended. 

Cultural/Non-chemical Controls: 
There are natural predators of spider mites. One should be cautious not to destroy these insects during 
insecticide application.

Chemical Controls: 
To control the spider mite, two applications at 5 day intervals may be necessary. 

●     Avermectin (Zephr) is suggested for control 
0.01 to 0.02 lb. ai/A 
48 hour REI

●     Profenofos (Curacron) is listed as an effective miticide 
0.5 to 0.75 lb. ai/A 
12 hour REI 

Other Pests

Biology: 
Fall armyworm and its relative the yellowstriped armyworm are periodically found in cotton. Cotton 
square borers and salt marsh caterpillars are also pests that can become troublesome. The use of Bt 
cotton will help minimize these insects without causing damage to beneficials. Control is a matter of 
individual judgement. Economic thresholds have not been established for these pests.

Cultural/Non-chemical Controls: 
The presence of beneficials will reduce infestations.

Chemical Controls: 



Numerous chemicals on the market are effective in controlling the periodic and nominal insect pests, but 
they are seldom justified or used. 

Summary of Insecticide Use in Texas-All Insects

Insecticide Trade Name % of Planted Acres Treated Applications Total lbs. (X1000) 
Methyl parathion Several 10 2.9 1,156
Malathion* Several 2 4.0 553
Azinphos-methyl Guthion 14 2.5 541
Profenofos Curacron 4 2.5 455
Aldicarb Temik 8 1.1 254
Dicrotophos Bidrin 8 1.6 240
Oxamyl Vydate 7 1.9 205
Phorate Thimet 5 1.0 179
Acephate Orthene 5 1.6 128
Carbofuran Furadan 6 1.3 116
25 Others Several 31 27.9 302
Totals 4,129

* In 1997, Malathion was applied to 7.2 million cumulative acres in the boll weevil eradication program. 
This usage is not included in the above figures.

Diseases

Seed Treatments: 
Several seedling diseases attack cotton. Cottonseed in Texas is acid-delinted to remove fuzz fibers 
before a fungicide seed treatment is applied to help obtain uniform plant stands. All planting seed is 
commercially processed (conditioned) and receives one or more seed coat fungicides to reduce damping 
off and other seedling diseases. These precautionary fungicide treatments are applied by seed processors.

Diseases

* Bacterial Blight: This leaf disease causes defoliation which results in yield loss. It is becoming a 
more noticeable problem in the High Plains. Resistance is the only control for this disease.

*Cotton Root Rot (or Texas Root Rot): This soil- borne disease is caused by the fungus 
Phymatotrichum omnivorum which invades the roots mid-season destroying the vascular system in 



maturing cotton. Root rot thrives in some soils and problems are spotty. The Blacklands region 
experiences significant problems. Symptoms include a slight yellowing of the foliage, wilting, and 
eventually death. Control measures include rotation with grain crops, application of organic manure, 
construction of barriers to prevent spread, and disinfection of infected areas with ammonia. No 
fungicides are available for cotton root rot. 

*Fusarium (Cotton) Wilt: This fungus disease attacks mid season and causes growth stunt and death to 
plants. The fusarium fungus usually enters the root through wounds left by nematodes and will then 
migrate throughout the plant. Yellowing, wilting, leaf death and dropping, and bare blackened stems are 
the indicators of cotton wilt. Several cotton varieties have a varying tolerance to cotton wilt and can help 
control the disease. Control of nematodes (see below) also will aid in the prevention of cotton wilt. Crop 
rotation to nonsusceptible crops and application of balanced fertilizers that contain potash can be 
beneficial. 

Nematodes

Nematodes are microscopic, worm-like invertebrates that survive by feeding on the roots of cotton. 
There are no unique symptoms on the above ground portion of the plant; however, galls on the root are 
noticeable. Nematodes are a major problem, yet yield reductions commonly go unnoticed and vary 
throughout the regions. Several types of nematodes are found in Texas. The High Plains has a 
widespread nematode problem because of spread by wind erosion. In the LRGV nematode problems are 
most severe. Chemicals are not economical to apply for cotton. 

Fungicide Use: 
Planting seed is treated, but virtually no other fungicides are applied after the crop is planted. Less than 
5% of Texas cotton acreage is treated with a fungicide after planting. However, at planting, hopper-box 
treatments can be used to reduce the pythium and/or rhizoctonia pathogens that attack seedlings. PCNB 
(Terrachlor), etridiazole (Terrazole), and Metalaxyl (Ridomil) are the three most used fungicides. 
When a fungicide is used, PCNB is used on 50% of the acreage , and is most commonly used in Central 
Texas. Etridiazole was used 38% of the time, and Metalaxyl 12%. 

Weeds

General Control Strategies: 
Weeds reduce yields, reduce marketing grades, and add to mechanical harvesting costs. Weeds extract 
and cotton seedlings compete poorly, which delays fruiting and prolongs exposure to profit-robbing 
insects. Consistent, effective weed control is the first and most vital step toward minimizing the use of 
other pesticides throughout the growing season. Cultivation is not possible in ultra-narrow row 
operations; therefore, early season weed control is essential. Assurance of weed control is essential for 
cotton production throughout Texas.

* The Lower Rio Grande Valley (LRGV) and Coastal Bend areas experience early season and 



subtropical conditions, with long growing seasons. Winter annuals germinate in the fall months. 
Summer annuals start to germinate early in January. Other weeds emerge throughout the year. Control 
methods must be started used before cotton is planted and throughout the season until June and July.

* Central Texas and the alluvial river bottom areas plant cotton shortly after the LRGV. Winter annuals 
infest land prepared in the fall. The goal is to plant cotton as soon as possible, once the soil warms up, 
and to produce and set bolls early. Early planting circumvents mid and late season insect problems. 

* The Rolling and High Plains are regions where soil moisture is at a premium, even in irrigated fields. 
Although the soil does not heat up as early as in South Texas, weed control remains important. Weed 
presence prior to planting extracts moisture and interferes with the cotton stand. Weeds that emerge with 
the crop interfere with early growth. In these areas, fiber production is a race against time, since the cool 
nights near the end of the season retard fiber maturation. Weeds must be controlled early and for several 
weeks into the season to avoid loss of soil moisture. A few weeds present at harvest can increase harvest 
duration by two or three-fold. 

Cultural/Non-chemical Control: 
Farmers use cultural practices to reduce weed problems. Herbicides are applied as a follow-up control 
measure since tremendous banks of weed seeds remain in the soil from prior years. There are some non-
chemical methods used by farmers.

●     Cultivation is practiced by 98% of farmers to control weeds; an average of 3.1 cultivations per 
year.

●     Hand hoeing is efficient in destroying the weed root, which helps reduce weed seed populations 
in the soil. Hand hoeing is used where there are spotty weed problems. However, it is time 
consuming and costly.

●     Crop rotation is used by 63% of farmers to control weeds. Pesticide rotation is practiced in 58% 
of fields for the control of weed pests. 

●     The use of high quality, weed free seed aids in preventing additional weed populations. It is 
important for growers to clean all tillage and harvest equipment before moving into the next field 
to prevent the spread of unwanted weed seeds or rhizomes. Keeping turn-rows, fence lines, and 
other non-crop areas around fields clean helps reduce the spread of weed pests.

●     Cultivation and non-chemical methods supplement chemical control but are not an alternative for 
herbicide use. 

Weed Pests and Control

Winter Annuals



Biology: 
Weeds include henbit, chickweed, annual sunflower, and some perennials that start to emerge early. 
Most of these weeds tolerate light frosts or colder temperatures. Some are retarded by frosts but recover 
quickly and continue to grow. 

Cultural/Non-chemical Controls: 
Rotation with winter annual crops (such as wheat) can be used to control weeds, but the economics and 
returns are not favorable in comparison to grain and fiber crops. Tillage is utilized to kill weeds before 
planting. Some weeds are killed during the tillage process to rebuild the beds (soil) prior to planting. 
Herbicides are commonly applied PPI (See next section on Application Methods and Timing) and are 
incorporated with soil to avoid excessive tillage and erosion.

Chemical Controls: 
The preplant chemical trifluralin (Treflan) is used on 48% of the crop. This dinitroanaline or "yellow" 
herbicide and is applied on more than 4.1 million acres of Texas cotton. It is most effective in preventing 
some, but not all, weed infestations. For post emergence control, glyphosate (Roundup or Touchdown) 
and paraquat are used on winter annuals before planting. 

Summer Annuals:

Biology: 
Weeds include a complex variety of broadleaf and grass weeds, many of which are controlled by the 
same methods or combination of methods. These weeds emerge from small seeds (such as pigweed, 
sometimes called "careless weed"), large seed (such as volunteer corn, or cocklebur).

A weed-free area from the time of emergence for at least 10 weeks is essential to foster early crop 
growth, set fruit (bolls) early, and avoid yield reductions from weeds robbing sunlight and soil moisture. 

Cultural/Non-chemical Controls: 
Cultivation is practiced to control weeds, reduce wind erosion, and break up soil crusts. Hand hoeing is 
sometimes practiced as a last resort to control low populations of weeds that escaped earlier control 
methods. 

Herbicides Used for Specific Weeds: Numerous herbicides are applied to combat weed problems. 
More details on herbicide can be found in the chemical summary. 

Annual Broadleaf Weeds (The five most common of 20 commonly found weeds):

Pigweed or Careless Weed (Amaranthus spp) is ranked as the number one weed pest.  

●     Target of 53% of all herbicide application



●     Trifluralin (Treflan) and Pendimethalin (Prowl) control 76% of the market
●     PPI herbicide application is used as basic control
●     Causes yield losses of 10-22% 

Cocklebur (Xanthium ssp) is ranked as the fourth worst weed in Texas. 

●     The seed persists in soil and is not easily separated from cotton seed during ginning
●     Hampers mechanical harvesting and causes yield loss
●     MSMA (several name brands) and cyanazine (Bladex) are used for cocklebur 53% of the time 

Morningglory (Ipomoea ssp) is ranked as the fifth worst Texas weed 

●     There are several different species that are cause problems
●     Creates intense competition with cotton 
●     The seed emerges from depths greater than other annuals therefore, common PPI and PE 

herbicides do not control it
●     Prometryn (Caparol), fluometuron (Cotoran), and diuron(Karmex) are used extensively to 

control this weed pest

Sunflower (Helianthus annus) is the sixth worst weed pest in Texas 

●     Native Texas plant, highly competitive
●     Seeds are pervasive

Devil's Claw (Proboscidea louisianica) is the eighth worst weed in Texas 

●     Has a unique hook-shaped seed pod that entangles harvest equipment
●     Not easily controlled by herbicides

Perennials: (The five most common.)

Johnsongrass (Sorghum halepense) is ranked as the second worst weed in Texas 

●     17% of all herbicide application is aimed at this weed pest
●     Trifluralin (Treflan) is used to control seedlings
●     Glyphosate (Roundup or Touchdown) is applied to established johnsongrass in spot treatment or 

wick application or early in Roundup Ready cotton
●     Fluazifop-P-butyl (Fusilade DX) is used as an over-the -top herbicide (See below)

Silverleaf Nightshade or White Weed (Solanum elaegnifolium) is ranked third worst  



●     Most common in semi-arid areas
●     Emerges at the same time as cotton
●     Soil applied herbicides are not effective
●     Cultivation and spot spraying with Glyphosate (Roundup) is common for control

Woolyleaf bursage (Ambrosia grayi)  

●     Often referred to as "lake weed"
●     Most commonly found around playa lakes
●     Highly competitive in cotton

Texas blueweed (Helianthus ciliaris) 

●     Is the most competitive weed in Texas cotton
●     A low-growing broadleaf

Nutsedge (Cyperus spp) is one of the world's top ten worst weeds 

●     Yellow nutsedge predominates in Texas cotton
●     More serious in irrigated than in dryland cotton
●     Most severe in wet areas where tail water accumulates

Annual Grasses: 
The use of dinitroanaline herbicides and herbicide rotations have reduced the annual grass problem 
across Texas. Although these grasses are not troublesome, they are still common in Texas fields. Texas 
panicum, barnyard grass, crabgrass, bermuda grass, and several others including volunteer sorghum are 
among the common annual grasses. PPI herbicide gives good control. Some postemergence herbicides 
suppress growth also. "Grassy cotton" results in reduced grades and prices where grass is rampant and 
contaminates lint.

New Technology/GMO: 
Roundup-Ready (glyphosate) cotton is planted extensively throughout Texas. This allows farmers to 
apply a postemergence herbicide early in the year to clean up weeds without damaging the crop. Texas 
farmers now plant glyphosate resistant cotton on 49% of acreage. The U.S. usage is estimated to be 
45%. Roundup-Ready cotton is the most common in the High Plains of Texas. Round-up ready cotton is 
genetically modified to allow weed control through roundup herbicide application. 

In Europe, predominant concerns for GMO (Genetically Modified Organisms) are:

●     Increased economic competitiveness of U.S. farmers, causing resistence to import U.S. 
commodities into European ports. (Crop production in most of Europe is heavily subsidized by 
governments and the recent move to EU may have intensified bias against U.S. crops. The timing 



of GMO crops may have been bad in relation to moves toward the Euro dollar. 

●     Environmental concerns of consumers involving snack foods that may have been deep fried with 
cottonseed oil from GMO plants. 

Herbicide Application: Methods, Application, and Timing:

Methods/Type of Application (Also see "Timing" below):

* Ground application sprayers are used on 84% of the acres treated with herbicides. More than half 
(54%) of all herbicide applications are broadcast, where the whole area is treated. Another 26% of 
herbicide application is banded; only a 10-18 inch strip over the row is treated. The other 4% of ground 
application is directed postemergence where the treatment is under the crop canopy, directly on the 
weeds. 

* Aerial application is used on only 3% of the herbicides in cotton. Aerial applicators use GPS (global 
positioning system) for safe and more accurate application and records. Aerial application may be used 
when cotton has become too large to efficiently run ground rigs, or the land is too wet to allow use of 
ground equipment.

* Spot Spraying is utilized in 12% of herbicide applications. This involves one or more laborers riding 
on seats of a motorized spray rig while applying chemical directly on the weed with a hand held spray 
wand. Spot spraying is efficient in controlling reoccurring patches of perennial weeds. Glyphosate 
(Roundup or Touchdown) is the most commonly used herbicide in spot spraying. However, it is more 
efficient to hoe some weeds rather than spraying, to be certain of killing the weed. Most spray rigs also 
are equipped with hoes so workers can dismount to chop weeds. (Also see "Postemergence" below)

Applicators:

* Growers apply 84% of their own herbicides. Of these farmers, 95% are certified pesticide applicators. 
These high numbers indicate close control by the grower in the selection and application of herbicides, 
coordination with other farm operations, and concerns for economics. All regions of Texas indicate this 
same trend of farmer application.

* Custom operators make only 16% of herbicide applications. These applicators can use either aerial or 
ground equipment. Farmers often rely on these applicators particularly when fields are too wet for 
ground equipment. 

Timing:

The timing of herbicide application can vary depending on chemical usage and targeted weeds. 
Application occurs either before planting (PPI), at planting (PE), or after planting (P). 



*Pre-Plant Incorporated (PPI): Herbicide is applied and then incorporated into the soil to avoid 
breakdown in the sunlight and/or evaporate. PPI commonly involves the dinitroanaline herbicides such 
as trifluralin (Treflan) or pendimethalin (Prowl).

*Pre-Emergence (PE): Herbicide is applied before weeds emerge. Commonly, PE herbicides are 
applied "at planting" before the crop emerges too. This prevents major weed infestations that emerge 
with early-season rains. Summer annual grasses and broadleaf weeds are the target. Herbicides used 
include: prometryn (Caporal), metochlor (Dual), flurometuron (Cotoran), diuron (Karmex), and others.

*Post Emergence (Post): The herbicide is applied directly to the weed, usually after the crop and weeds 
have emerged. This is usually a "clean-up" of the weeds that cultivation and prior chemicals have 
missed. "Directed Postemergence" indicated that the chemical is sprayed under the crop canopy or 
foliage on smaller weeds that emerge later and can not be controlled by cultivation. Chemicals include: 
DSMA, MSMA, glyphosate (Roundup or Touchdown) in transgenic cotton, fluazifop-P-butyl 
(Fusilade), clethodim (Select), and others. Hooded sprayers are also used.

Spot spraying is practiced in isolated weedy spots in the field or around the field margins to control 
deep-rooted perennials. Over-the-top postemergence application has become increasingly utilized over 
the past few years. This allows farmers to (1) apply herbicides in selected areas, (2) augment earlier 
chemical or mechanical treatments, and/or (3) apply herbicides by either ground or air. Chemicals such 
as fluazifop-P-butyl (Fusilade), sethoxydim (Poast Plus), clethodim (Select), and quizalofop-P-ethyl 
(Assure II) are important to the future of weed management. 

Summary of Herbicide Use in Texas

Herbicide Trade Name % Acres Treated Lbs. Ingredient Applied (X 1000)
Trifluralin Treflan 48 3240
Prometryn Caparol 14 815
Pendimethalin Prowl 13 88
Diuron Karmex 5 237
Fluometuron Cotoran 4 198
Glyphosphate Roundup 3 192
Clomazone Command 2 77
MSMA Several 2 240
Fluazifop-P-butyl Fusilade 2 21
9 Others Several 7 340
Total Use 100% 5.45 Million lbs.



Other Chemicals:

Plant Growth Regulators (PGR): PGRs modify plant growth and development to improve production 
efficiency. Cotton tends to remain vegetative and produces excessive plant material. PGRs help retain 
early-produced cotton bolls, suppress late-season vegetative growth, and speed up reproductive progess. 
Improved lint yield, earlier maturity, and reduced insecticide needs are benefits of PGRs. Sixteen 
percent of Texas cotton is treated with PGR's.

●     Ethephon (Prep and others) is used on 57% of the acreage that is treated 
Promotes ethylene production in the plant which controls maturation

●     Mepiquat Chloride (Pix) is applied on 43% of treated acreage 

Harvest-Aid Chemicals: Harvest-aid chemicals enable farmers to harvest earlier, reduce late-season 
pests, and reduce trash content. Fifty-seven percent of Texas cotton is treated with a harvest-aid 
chemical. In the High Plains region, the crop growth is frequently terminated by frost and cotton in that 
area is not treated with a harvest-aid. There are two types of harvest-aid chemicals.

Desiccants:Chemicals cause rapid water loss and quick death in plants. The foliage drops, the bolls dry 
faster, and the crop can be harvested sooner with less plant trash contamination. Desiccant use is 
common in areas with short growing seasons to enhance stripper harvesting. Timely crop termination 
also helps reduce the number of overwintering boll weevils. 

●     Paraquat (several brand names) is used in 40% of all harvest aid chemical applications
●     Sodium Chlorate (several name brands) was used in 5% of applications 

Most effective on warm fall days

Defoliants:Chemicals that cause abscission of leaves from mature plants. Leaf-drop chemicals are 
usually applied to picker harvested cotton in areas with long growing seasons. 

●     Tribufos (DEF/Folex) is applied in 27% of harvest-aid chemical applications
●     Thidiazuron (Dropp and Ginstar) is used in 24% of applications
●     Three other defoliants include Endothall (Accelerate), Dimethipin (Harvade), and Cacodylic 

Acid (Several). 

PGR and Harvest-Aid Chemical Application Methods: PGRs and harvest-aid chemicals are both 
applied after cotton foliage is developed; therefore, it is feasible to combine data on application methods. 
Aerial application and ground-broadcast constitute 48% and 41% of applications respectively. Eleven 
percent of PGRs and harvest-aid chemicals are directed or banded. Farmers do 49% of the applications. 
Custom applicators apply 51% of all PGRs and harvest-aid chemicals.

Chemical Summary: PGR & Harvest Aid Chemicals Used in Texas



Chemical Trade Name % of Acres Treated Total lbs. (X 1000)
PGRs

Ethephon Prep 10 411
Mepiquat Chloride Pix 7 12

Harvest Aid Chemicals
Desiccants
Paraquat Several 22 361
Sodium Chlorate Several 3 387
Defoliants
Tribufos DEF/ Folex 15 713
Thidiazuron Dropp 13 136
3 Others Several 2 22
Totals 2042
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