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ABSTRACT:  A study was conducted over 2 yr to evaluate the influence of beef breeds (Brangus, Charolais, and Hereford) on locoweed consumption.  Steers for both yr were purchased from Hope, AR and had never been exposed to locoweed.  In yr 1, 21 steers (seven/breed group) were used initially in the study on pastures located near Sofia, NM.  Twenty-one steers (seven/breed group) were used initially in yr 2 and pastures were located near Des Moines, NM.  Steers were placed in separate pastures for each breed (3 pastures/yr) and were rotated through pastures on a weekly basis.  Locoweed intake was estimated by bite counts.  Steers were observed for 5 min each starting at 0600 and at 1700, and the number of bites taken of cool and warm season grasses, forbs, and locoweed were recorded.  Blood samples were collected on d 0, 7, 21, and 28.  A breed x yr interaction was observed for locoweed consumption.  During yr 1, Brangus cattle consumed more locoweed during the first week of the study than Charolais or Herefords (12, 2, and 3% of bites recorded for Brangus, Charolais, and Hereford, respectively);  whereas, Charolais and Hereford cattle started consuming locoweed during wk 2 and 3 and did not differ from Brangus cattle during wk 2 and 3.  During yr 2, Brangus cattle consumed more (P < 0.10) locoweed during wk 1 (15, 2, and 0%), wk 2 (6, 1, and 1%), and wk 3 (9, 4, and 0% for Brangus, Charolais, and Hereford, respectively) of the experiment compared with Charolais and Hereford cattle.  Small differences (P < 0.10) for bite counts were noted between Charolais and Herefords during wk 3 and 4 of yr 2.  No differences were noted among breeds for serum alkaline phosphatase (AP) concentrations during yr 1.  Serum AP was increased (P < 0.01) for Brangus vs Charolais and Hereford on d 7 and 14 during yr 2.  Results suggest that differences among breeds exist for locoweed consumption.
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Introduction


Locoweeds (primarily Oxytropis sericea and Astragulus mollissimus) are responsible for up to $2 million in losses annually to ranchers in northeast New Mexico alone (Owen, 1998).  A portion of these losses may be attributed to decrease weight by stocker cattle grazing rangelands infested with locoweed (Ralphs et al., 2000).   Several factors may cause animals to consume locoweed, however, mechanisms responsible remains to be determined.  In 1909, Marsh concluded that Aberdeen Angus cattle were more inclined to consume locoweed than were Herefords.  However, no recent research has evaluated effects of beef breeds on locoweed consumption.  Therefore, our objective was to evaluate breed effects (Hereford, Brangus, and Charolais) on locoweed consumption by growing steers grazing locoweed infested pastures.  

Experimental Procedures


This study was conducted during May through June in 1999 and 2000.  For both years, 21 steer calves were purchased from an order buyer in southwestern Arkansas.  Breeds represented included Hereford, Brangus, and Charolais. Breeds were determined by phenotypic observation by the order buyer.  Steers were shipped from Arkansas (1,012 km;  12.5 h in transit) and were processed immediately upon arrival.  Processing included individual identification, branding, vaccination with a clostridial antigen and an IBR-PI3-BVD-BRSV vaccine, and injection with 2 mL of vitamin A/D3.  Steers remained in the feedlot at the Clayton Livestock Research Center and were fed a 70% concentrate diet for approximately 30 d before the locoweed grazing study started.  For 1999, steers grazed pastures located near Sofia, NM.  Steers grazed pastures located near Des Moines, NM during 2000.  For each yr, steers were placed in separate pastures for each breed (3 pastures/yr).  Steers were rotated to a new pasture every wk to allow equal access to available locoweed. Steers were observed for 5 min each at 0600 and 1700, and the number of bites taken of cool and warm season grasses, forbs, and locoweed were recorded.  


Individual BW (un-shrunk) was recorded on d 0 and 28.  Blood was collected from the steers via the jugular vein on d 0, 7, 14, 21, and 28.  Samples were transported to the laboratory, centrifuged at 1,000 x g for 15 min, and serum was stored at -20(C until analyzed for alkaline phosphatase activity (AP) using a commercial kit (Sigma Diagnostics; St Louis, MO  63178;  procedure number 104). 


Bite count data were analyzed by totaling the number of bites of cool season grasses, warm season grasses, forbs, and locoweed per day and calculating a percentage of each.  Data were then averaged by week before analysis.  Bite count and AP data were first analyzed as a split-split-plot analysis of variance (Gill and Hafs,  1971).   A breed x year x week interaction was observed (P < 0.01) for percentage of cool season, warm season, and forbs.  Data were then analyzed within yr.  Within yr, breed x week interaction were observed and data were analyzed by week.  Orthogonal contrasts were used to evaluate differences between treatments.  Contrasts tested were Brangus vs Charolais and Hereford and Charolais vs Herefords.

Results


Bite count data for yr 1 are presented in Table 1.   During the first week the animals were on pasture, Brangus steers consumed fewer (P < 0.10) bites of cool and warm season grasses and a greater percentage of bites (P < 0.10) as locoweed than the average of Charolais and Hereford steers.  During wk 2, bite counts for Brangus steers was less (P < 0.10) for cool season grasses and greater (P < 0.10) for warm season grasses than for Charolais and Hereford steers.  Percentage of bites for locoweed were less for Charolais steers vs Hereford steers during wk 2 of yr 1 (Table 1).  No differences were noted among steers for diet selection during wk 3 of yr 1.  During wk 4, however, percentage bites of locoweed were greater (P < 0.10) for the average of Charolais and Hereford vs Brangus steers.  No differences were noted among breed for serum AP activity during yr 1 (Figure 1).


During wk 1 of yr 2, Brangus steers ate less (P < 0.10) cool season grasses and greater (P < 0.10) percentage of locoweed vs Charolais and Hereford steers (Table 2).  Differences in locoweed consumption were noted between breeds during wk 2 and 3 with Brangus steers consuming more locoweed (P < 0.10) than Charolais and Hereford steers.  Charolais steers consumed more locoweed (P < 0.10) than Hereford steers during wk 3 and 4 of the study.  Serum AP concentrations were higher (P < 0.10) for Brangus steers vs Charolais and Hereford steers on d 7 and 14 during yr 2 (Figure 2).

Discussion


Results from this study demonstrate that differences exist among breed for diet selection.  During the first yr of the study, Brangus steers consumed locoweed during the first week of the study and decreased consumption thereafter.  Charolais and Hereford steers did not have a set pattern of locoweed consumption and eventually ate locoweed.  The study was repeated a second year to verify results.  During the second year, Brangus cattle started consuming locoweed during the first week of the study and ate more locoweed for the entire study than the other breeds evaluated. 


The steers used in this study were introduced cattle from the southeastern United States and had never been exposed to locoweed.   Ralphs et al. (1987) suggested no difference in locoweed consumption between native and introduced cattle under natural grazing conditions.  Producers in northeastern New Mexico typically purchase steers to graze pasture from different regions of the country.   Differences in locoweed consumption noted in our study are not likely to be a result of previous grazing conditions of the animals.  


Brangus cattle are gregarious in that it is rare to see the cattle not in groups.  As a result, social facilitation may be responsible for differences among breeds.  Ralphs et al. (1994) reported that animals eating locoweed influenced naïve animals to start eating it.  The close social interaction of Brangus may have facilitated their consumption of locoweed.


Serum AP was measured to verify locoweed consumption.  Other researchers have identified elevated serum AP activity as a good indicator of locoweed toxicity (Ortiz et al., 1997;  Richards et al., 1999).  No differences were noted during the first year.  In yr 2, serum AP increased on d 7 and 14 in Brangus cattle, as would be expected from consuming locoweed.

Implications


These results suggest that differences exist between breeds on locoweed consumption.  These differences between breeds appear to be the result of social facilitation.  Brangus cattle were more likely to start eating locoweed sooner than the other breeds evaluated, however, we are not implying that all Brangus cattle will eat locoweed.  Producers may be able to closely monitor cattle of certain breeds and use management practices to prevent locoweed consumption.  In addition, producers may need to evaluate their own herds for certain cattle breeds/types that are more likely to consume locoweed.
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Figure 1.  Serum alkaline phosphatase (U/L) of Brangus, Charolais, and Hereford steers grazing locoweed-infested pastures in yr 1.

Figure 2.  Serum alkaline phosphatase (U/L) of Brangus, Charolais, and Hereford steers grazing locoweed-infested pastures in yr 2.

Table 1.  Diet selection by Brangus, Charolais, and Hereford steers grazing locoweed infested pastures during year 1a

Breedb
Week/Itemc
Brangus
Charolais
Hereford
Contrastd
Week 1


Grasses


Cool Season
17 ( 11 
24 ( 16 
20 ( 16 
B vs CH
Warm Season
64 ( 23 
69 ( 17 
73 ( 18
B vs CH


Forbs
7 ( 11
6 ( 8 
4 ( 5 
NS


Locoweed
12 ( 24
2 ( 7
3 ( 13
B vs CH

Week 2


Grasses


Cool Season
21 ( 9 
29 ( 18 
28 ( 13 
B vs CH
Warm Season
75 ( 12 
68 ( 19
68 ( 16
B vs CH


Forbs
2 ( 3
3 ( 3
2 ( 3
NS

Locoweed
2 ( 5 
1 ( 1
2 ( 6 
C vs H

Week 3


Grasses


Cool Season
9 ( 11 
8 ( 11  
8 ( 11 
NS
Warm Season
87 ( 14
88 ( 14 
88 ( 14
NS


Forbs
2 ( 2
3 ( 3
2 ( 3 
NS

Locoweed
 2 ( 5
1 ( 2
2 ( 4 
NS

Week 4


Grasses


Cool Season
1 ( 4 
0 ( 1  
1 ( 4 
NS
Warm Season
96 ( 5
96 ( 4
93 ( 9 
C vs H


Forbs
1 ( 2 
1 ( 2 
2 ( 3 
NS


Locoweed
2 ( 3
3 ( 4 
4 ( 6 
B vs CH



aSplit-split plot analysis of variance revealed breed x year x week interactions (P < 0.01) for percentage of bites of cool season grasses, warm season grasses, and forbs.  In addition, within year, split-plot analysis of variance revealed a breed x week interaction (P < 0.05) for percentage of bites taken of locoweed.  Therefore, data were analyzed within year and week.  Data for yr 2 are presented in Table 2.


bTwenty-one steers (seven/breed group) were used initially in the study.


cValues are percentage of total bites (mean ( SD). 


dContrasts evaluated were Brangus vs Charolais + Hereford (B vs CH;  P < 0.10) and Charolais vs Hereford (C vs H;  P < 0.10).  NS = non-significant (P > 0.10)  

Table 2.  Diet selection by Brangus, Charolais, and Hereford steers grazing locoweed infested pastures during year 2a 


Breed

Week/Item
Brangus
Charolais
Hereford
Contrast

Week 1

Grasses

Cool Season
53 ( 30
69 ( 20 
67 ( 25 
B vs CH
Warm Season
31 ( 23
27 ( 21
32 ( 25
NS

Forbs
1 ( 1
2 ( 5
1 ( 1
C vs H

Locoweed
15 ( 20
2 ( 8
0 ( 1
B vs CH

Week 2

Grasses


Cool Season
68 ( 18
72 ( 21
59 ( 26
C vs H
Warm Season
 26 ( 15
27 ( 20
40 ( 25
B vs CH;  C vs H

Forbs
0 ( 0
0 ( 0
0 ( 0
NS
Locoweed
6 ( 12
1 ( 5
1 ( 7
B vs CH



Week 3

Grasses


Cool Season
40 ( 26
35 ( 25
30 ( 19
B vs CH
Warm Season
49 ( 24
60 ( 24
69 ( 20
B vs CH;  C vs H

Forbs
2 ( 3
1 ( 2
1 ( 2
B vs CH
Locoweed
9 ( 17
4 ( 8
0 ( 0
B vs CH;  C vs H



Week 4


Grasses


Cool Season
19 ( 14
22 ( 12
16 ( 9
C vs H


Warm Season
77 ( 14
74 ( 13
83 ( 9
C vs H


Forbs
1 ( 1
0 ( 1
0 ( 2
NS


Locoweed
3 ( 5.8
4 ( 7.8
1 ( 3.4
C vs H


aSplit-split plot analysis of variance revealed breed x year x week interactions (P < 0.01) for percentage of bites of cool season grasses, warm season grasses, and forbs.  In addition, within year, split-plot analysis of variance revealed a breed x week interaction (P < 0.05) for percentage of bites taken of locoweed.  Therefore, data were analyzed within year and week.  Data for year 1 are presented in Table 1.


bTwenty-one steers (seven/breed group) were used initially in the study.


cValues are percentage of total bites (mean ( SD).  

dContrasts evaluated were Brangus vs Charolais + Hereford (B vs CH;  P < 0.10) and Charolais vs Hereford (C vs H;  P < 0.10).  NS = non-significant (P > 0.10)
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