Proceedings, Western Section, American Society of Animal Science

Vol. 53, 2002

GRAZING LAMBS CONTROL INSECTS IN ALFALFA1
J. N.  Guerrero, E. T. Natwick, M. I. Lopez, and A. R. dos Santos

University of California Desert Research and Extension Center, Holtville2
ABSTRACT:  During the winter of 2001 at the University of California Desert Research and Extension Center, we conducted a lamb grazing trail to compare the efficacy of lamb grazing to insecticides for insect control on alfalfa. Lambs grazed alfalfa pasture (Medicago sativa,var. CUF101) from January through March of 2001. Four wethers, mean initial weight 49 kg, grazed paddocks, 20.1 m x 20.1 m, for 10 to 14 d. Lamb grazing was compared to a control, no grazing and no insecticides; and to Furadan® and Lorsban® insecticides for insect control on winter alfalfa. Esophageal cannulas were placed in four wethers to detect  the presence of insects in consumed alfalfa forage. During the winter, the insects that are of most concern in alfalfa culture in the irrigated Sonoran Desert are aphids and the Egyptian alfalfa weevil (Hypera brunneipennis). During the first three days of grazing on each paddock; from January 28 to January 31, 11.1 weevils g-1 extrusa DM, 0.5 weevil eggs g-1 extrusa DM, and 205.3  cow pea (Aphis craccivora Koch) aphids g-1 extrusa DM were detected. From March 16 to March 18, 3.3 weevils g-1 extrusa DM, 0.5 weevil eggs g-1 extrusa DM, and no cow pea aphids were detected. On March 5, we took estimates of hay production of the December 1999 through February 2001 treated plots. During the December and early January grazing periods there were no (P > 0.05) treatment differences in hay yields, as kg/ha hay. For the plots  from January 28 to February 9, the grazed plots produced higher (P < 0.05) hay yields, 4472 kg/ha; versus the control, 3925 kg/ha; the Furadan®-treated plots, 4216 kg/ha; or the Lorsban®-treated plots, 3603 kg/ha. We conclude that lamb grazing is equally as efficient as insecticides for weevil and aphid control on winter alfalfa, in the irrigated Sonoran Desert. 
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Introduction

     Every winter from 200,000 to 400,000 lambs graze non-dormant winter alfalfa in the irrigated Sonoran Desert (Guerrero et al., 1997). Lamb graziers pay alfalfa growers on a hd·d basis for grazing privileges. Lambs start to arrive in the irrigated Sonoran Desert from October through November, start leaving to market starting in late January, and are gone by late March. Previous lamb 
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grazing research in the irrigated Sonoran Desert demonstrated that lambs effectively control weeds in alfalfa during the winter grazing season (Bell et al., 1996). Besides weeds, insects also adversely affect spring alfalfa hay yields (Univ. Calif., 1985). Several aphid species attack non-dormant winter alfalfa in the irrigated Sonoran Desert, such as the pea aphid (Acyrthosiphon pisum), the blue alfalfa aphid (Acyrthisiphon kondoi), the spotted alfalfa aphid (Therioaphis maculate), and the cow pea aphid. These sucking insects reduce hay yields by stunting plant growth. The Egyptian alfalfa weevil reduces hay yields by actually defoliating the alfalfa plant.
      The purpose of integrated pest management is to apply insecticides to crops only when necessary (Univ. Calif., 1985). For control of the Egyptian alfalfa weevil, the University of California Integrated Pest Management Program (UC-IPM) suggests that insecticide not be applied to alfalfa until a threshold of 20 larvae per sweep are attained. Several studies (Hatfield et al., 1999; Dowdy et al., 1992; and Buntin and Bouton, 1996) have reported that livestock grazing reduces insect predation of commercial crops. During the winter of 2001, we compared lamb grazing to two insecticides and to a non-grazing control to evaluate the effectiveness of grazing for insect control in non-dormant alfalfa in the irrigated Sonoran Desert. 
Materials and Methods
      During the winter of 2001 we conducted a lamb grazing trial at the University of California Desert Research and Extension Center, located 11.3 km east of El Centro, to evaluate the effectiveness of grazing lambs in controlling insect damage in non-dormant alfalfa. On December 8, 2000 we received 16 wethers, mean weight 49 kg. We compared lamb grazing to a no-grazing control, and to two insecticides; Furadan® and Lorsban®; for insect control in winter alfalfa. Insecticides were applied according to University of California Integrated Pest Management Guidelines (Univ. Calif., 1985). Four wethers, randomly allocated by weight to experimental paddocks, grazed alfalfa paddocks, 20.1 m x 20.1 m, for 10 to 14 d. Each treatment was replicated four times. Esophageal cannulas (Ellis et al., 1984) were placed in four wethers to detect the presence of insects in extrusa. Animal care procedures for this study were approved by the Animal Use Care Advisory Administrative Committee of the University of California. After an overnight fast, fistulated lambs grazed experimental paddocks for 30 min each morning. Fistulated lambs were daily rotated to different paddocks. Immediately after extrusa collection, 5 g of unwashed extrusa were then floated in water in a 25 cm diameter and 5 cm deep glass dish to count insects.  A 10x magnifying glass was used to count insects floating in water. Another 5 g of the same extrusa sample were dried in a forced-air oven for 72 h at 50˚. Extrusa data were reported as number of insects, or insect parts, per g of extrusa DM. At the first alfalfa hay harvest after the cessation of lamb grazing, five 0.1 m2 quadrats of alfalfa forage on each experimental paddock were clipped at a 2.5 cm height and dried in a forced-air oven for 72 h at 50˚ and weighed. After being weighed, each alfalfa quadrat sample was manually separated into leaf and stem portions and reweighed.       
     Statistical Analyses. T-tests (Steel and Torrie, 1960) were used to determine treatment differences in extrusa and in alfalfa hay yields.
Results and Discussion
      Figure 1 represents insects found in extrusa during the first 3 d of grazing in each paddock. Aphids routinely attack late winter and spring alfalfa in the irrigated Sonoran Desert. During the first 3 d of grazing, aphids were found in lamb extrusa. Alfalfa weevil adults break aestivation when night temperatures are consistently below 5.5˚. Weevil adults then mate and weevil eggs hatch within 5 to 10 d. Lambs first arrive in the irrigated Sonoran Desert for the winter grazing season in October and November and are shipped to market starting in late January and are gone by late March (Guerrero and  Marble, 1991). For effective weevil control in alfalfa, it is important that lambs graze the alfalfa fields as weevil eggs hatch before the weevils seriously defoliate the alfalfa. In 2001, we encountered weevil larvae in lamb extrusa during the last week of January and throughout February (Figure 1). During the last 3 d of grazing (Figure 2), when only about 10 cm of alfalfa stem material remained in the paddocks, we found weevil larvae in lamb extrusa in late January and to lesser extents throughout February. If weevil fragments in lamb extrusa are evidence of weevil infestation, the greatest weevil infestations in 2001 occurred in late January. 
     Alfalfa weevils lay eggs inside the alfalfa stem. For effective weevil control in alfalfa, it is necessary for the lambs to consume all the foliage in the paddocks. We found weevil eggs in lamb extrusa (Figure 1) during the first 3 d of grazing throughout January and February of 2001. During the last 3 d of grazing (Figure 2), we found weevil eggs in lamb extrusa throughout our grazing study. 
     Several studies have documented the effectiveness of grazing livestock for insect control. Hatfield et al. (1999) reported that grazing sheep reduced the incidence of wheat stem sawfly (Cephus cinctus) in wheat stubble. Dowdy et al. (1992) reported that cattle grazing winter alfalfa in Oklahoma reduced weevil eggs by 67%, although weevil larvae numbers were always not reduced by grazing. Cattle grazing spring alfalfa in Georgia reduced weevil larvae numbers by 65% in ‘Alphagraze’ alfalfa and by 32% in ‘Apollo’ alfalfa (Buntin and Bouton, 1996). In this study, we documented (Figures 1 and 2) that lambs were controlling weevils and aphids in winter alfalfa in the irrigated Sonoran desert by finding insects in lamb extrusa. 

     For paddocks grazed in January and February; on March 5, 2001 at the first alfalfa hay harvest after the cessation of grazing, grazed paddocks produced higher (P < 0.05) hay yields, 4472 hg/ha; than the control, 3925 kg/ha; the Furadan®-treated plots, 4216 kg/ha; or the Lorsban®-treated plots, 3603 kg/ha. Mitchell et al. (1991) also reported that in the irrigated Sonoran Desert grazed alfalfa produced higher (P < 0.05) hay yields at the first harvest after the cessation of grazing than non-grazed controls. Paddocks that were grazed by lambs, at the first hay harvest after the cessation of grazing had a higher (P < 0.05) leaf percentage of the hay; 63.2% leaf; than the control plots, 57.5% leaf; the Furadan®-treated plots, 58.6% leaf, or the Lorsban®-treated plots, 57.1% leaf. If leafiness is indicative of alfalfa hay quality, not only did lamb grazing improve hay yields at the first hay cutting, but also improved alfalfa hay quality.
Implications
Lamb grazing of winter alfalfa in the irrigated Sonoran Desert has been demonstrated to improve hay yields and hay quality at the first harvest after the cessation of grazing. For lamb grazing to effectively control weevil defoliation of alfalfa, lambs must graze alfalfa fields as weevil eggs hatch. Lamb grazing in December and January, the coldest months of the year in the Sonoran Desert, if lambs crop the forage down to ground level, should control weevils by removing weevil eggs. Lamb grazing in January, February and March should control weevils because the lambs are actually consuming the weevil larvae on the alfalfa foliage and by preventing larvae maturation. However, since lambs start leaving the irrigated Sonoran Desert to market starting in late January, sufficient lamb numbers may always not be available for alfalfa growers for effective weevil control during February and March.   
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Figure 1. Insects per g of esophageal extrusa for first 3 d of grazing of experimental paddocks during winter grazing of alfalfa in irrigated Sonoran Desert.
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Figure 2. Insects per g of esophageal extrusa for last 3 d of grazing of experimental paddocks during winter grazing of alfalfa in irrigated Sonoran Desert.

