Handout 

Mystery Words
Read pages _______________ of your text, and write 7 words you cannot define in the space provided below.

1.

2.

3.

4.

5.

6.

7.

With a partner, narrow your list and their list to create a combined list of 5 words.

1.

2.

3.

4.

5.
Using context clues from the text, write your own definition or synonym for each of the 5 words you and your partner chose.

Information

Cattle Take a Dip at the U.S. Border
Linda Cooke, ARS.


As cattle enter this country from Mexico, they’re rou​tinely dipped in an organo​phosphate pesticide, coumaphos.


“It’s our only practical defense against the ticks that once nearly ruined our southern cattle industry,” says John E. George, who is in charge of tick research at the Knipling-Bushland U.S. Livestock Insects Research Laboratory in Kerryille, Texas.

But cattle fever ticks in Mexico have developed genetic resistance to coumaphos, the only approved chemical used in the cattle-dipping vats at the U.S.-Mexico border.

The cattle fever tick earned its infamous reputation in the late 1880’s, when Texas ranchers drove their herds to northern markets through Arkansas, Missouri, and Kansas. Texas cattle had an acquired immunity to the disease—bovine babesiosis—caused by these ticks. But the cattle drives carried it north​ward, to vulnerable northern herds.

After a 36-year campaign, cattle fever ticks were finally declared eradicated from the United States in 1943. Today, the only remaining area where these ticks are found is a narrow strip of land along the Texas-Mexico border that has been quaran​tined ever since 1938.

If cattle fever ticks are found on cattle near the quarantine zone at any time, ranchers have only two options: either dip the cattle every 2 weeks or remove them from the pastures. for a quarantine period of from 6 to 9 months. If they opt to dip their cattle, ranchers with large herds could face staggering costs.

“The average cost to repeatedly round up cattle and dip them is about $125 per head for a 180-day pro​gram.” says ARS’s J. Allen Miller.

The Veterinary Services Branch of USDA’s Animal and Plant Health Inspection Service (APHIS), in cooperation with the state of Texas, oversees a tick eradication program to prevent the reintroduction of cattle fever from ticks on cattle that stray or are smuggled into the United States, or that are presented for importation from Mexico.

Each year, about a million head of Mexican cattle are exported to the United States. Each animal receives both a visual and hands-on inspec​tion, or “scratch,” and is dipped in coumaphos before entering this country. If even one tick is found, the laborious inspection/dipping process starts over again.

APHIS monitors about 50 con​crete dipping vats in the quarantine zone and at other U.S. ports of entry. USDA has supported this program since 1938, says Ralph A. Brain, ARS national program leader for medical and veterinary entomology.

“If reintroduced to the United States, cattle fever ticks and the disease they carry would have devastating effects on beef and dairy farming all across the southern states,” says Brain.

But problems have come to be associated with dipping vats. As the materials in the vats age, bacterial organisms convert the coumaphos into potasan. This compound is said to be more toxic to cattle, says microbiologist Jeffrey S. Karns at the ARS Soil Microbial Systems Laboratory in Beltsville, Maryland.

So researchers at ARS’ Cattle Fever Tick Research lab in Mission, Texas, send samples from dipping vats to the Beltsville scientists for analysis of coumaphos and potasan concentrations.

APHIS continually checks the vats for the amount of sediment, potasan, and numbers of cattle that have been dipped. Once the level of potasan reaches 0.03 percent, the material in the contaminated dipping vat is removed and disposed of

appropriately. The vat is then re​charged with approved amounts of water and fresh coumaphos.

Microbiologist Daniel R. Shelton, who is at the Environmental Chemis​try Laboratory in Beltsville, discov​ered that potasan was formed anaero​bically (without air) in the vats. To solve the potasan production prob​lem, Shelton found that dropping the pH level of the vat to below 5.5 prevents the formation of potasan.

"We add a phosphate fertilizer to lower the pH. This inhibits the growth of anaerobic microbes responsible for potasan formation,” says Karns.

"Now, the acaricide in the dipping vats needs to be changed only once every 2 years." says Ed Bowers, assistant director of field operations for APHIS’ tick eradication program in the quarantine zone.

And for safe disposal of spent dipping vat contents, Karns and Shelton have discovered several bacteria that degrade coumaphos into harmless material.

Meanwhile, ticks in Mexico have been getting tougher. In the early 1980’s, tick control programs in Mexico mistakenly began using low doses of coumaphos against the cattle fever tick.

“As a result of continued exposure to low doses, the Mexican ticks have genetically changed to resist couma​phos’ action. But while resistant ticks have been found in parts of Mexico, U.S. ticks in the quarantine zone are still highly susceptible to couma​phos.” says George.

APHIS inspectors immediately send a sample of any ticks they collect to the ARS laboratory in Mission, where ARS entomologists Ronald Davey and Elmer Ahrens check them for resistance.

“We’ve found no resistant ticks from these collections,” says Ahrens.

To evaluate levels of resistance, the Mission researchers are rearing small numbers of a resistant strain of ticks from Mexico under strict isolation at the quarantine facility. And Kerrville scientists are developing a field detection kit to identify the resistant ticks in Mexico, but this could take another 3 years.

The initial step, however, has been achieved by ARS molecular biolo​gists L. Carmen Soileau and Felix Guerrero in Kerrville. They have isolated the first tick gene thought to be involved in pesticide resistance— the gene that governs acetylcho​linesterase production.

This represents a significant accomplishment,” says George. “In the resistant tick, we suspect that the gene coding for acetylcholinesterase may have become altered to block the action of coumaphos.”

Kerrville researchers have made a genetic library of the DNA from susceptible cattle fever ticks and are now looking for the complementary gene in resistant Mexican ticks. Making a DNA probe will help identify the resistant ticks faster and more economically. 
John E. George and L. Carmen Soileau are in the USDA -ARS Tick Research Unit, and Felix Guerrero is in the Biting F/v and Cattle Grub Research Unit, Knipling-Bushland

U.S. Livestock Insects Research Laboratory, P.O. Box 232, Kernville, IX 78029-0232; phone (210) 792-0338, fax (210) 792-0337. Jeffrey S. Karns is at the USDA​ARS Soil-Microbial Systems Labora​tory, Bldg. 318, phone (301) 504-6493; Daniel R. Shelton is at the USDA -ARS Environmental Chemis​try Laboratory, Bldg. 001, phone (30]) 504-5702; the mailing address for both is 10300 Baltimore Ave., Beltsville, MD 20705, and the jax is (301) 504-7976.
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