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ABSTRACT: Sixty-four Holstein heifers were utilized to evaluate the effects of grazing irrigated grass-legume pastures on average gaily gain (ADG), skeletal growth, and onset of puberty. Eight heifers were randomly assigned to one of four replicated pastures:  1) jose tall wheatgrass (JTW); 2) jose tall wheatgrass + ~5% alfalfa (JTWA); 3) kleingrass (K); and 4) kleingrass + ~5% alfalfa (KA).  Each pasture had 1.28 hectares (ha) and contained four .32 ha paddocks. Forage samples were collected for analyses every 28 d. Heifers grazed forages from April to November. Heifers were rotated through paddocks at 7 d intervals; therefore, each paddock had a 21 d rest between grazing periods. Heifers were provided ad libitum access to fresh water, salt, mineral and bloat guard. Body weight (BW) and hip height (HH) were collected every 28 d following a 16 h shrink. Blood samples were collected every 28 d from May through June and every 7 d from July to October, and concentrations of progesterone were quantified. Plasma concentrations of insulin-like growth factor-I (IGF-I) were quantified (n = 16) in pubertal and non-pubertal heifers. Across the grazing season, the main effect of treatment on ADG was similar (P > 0.10) for heifers grazing JTW, JTWA, K, and KA (0.79 ± 0.06, 0.76 ± 0.05, 0.71 ± 0.07, 0.70 ± 0.05 kg) with a treatment by period interaction (P < 0.0001). Heifers grazing JTW had the greatest ADG during the months of October and November. Overall body weight gain across the grazing season tended (P = 0.12) to be greater for JTW (153.00 ± 4.77 kg) than JTWA, K, and KA (145.19 ± 4.77, 134.36 ± 4.77, and 134.30 ± 4.77 kg). Hip heights were influenced (P < 0.0001) by treatment. Final HH were 123.16 ± 1.28, 121.77 ± 1.23, 123.88 ± 1.22, and 123.57 ± 1.18 cm for heifers grazing JTW, JTWA, K, and KA respectively.  Puberty was not influenced (P > 0.10) by treatment; 60% of all heifers reached puberty by 12 mo of age. Mean concentrations of IGF-I were 130.8 ± 17.1 ng/mL for pubertal heifers and 123.3 ± 17.1 ng/mL for non-pubertal heifers (P > 0.10). Data suggest that perennial grasses grazed with or without alfalfa provide adequate gain (0.70 to 0.79 kg/d) to develop replacement dairy heifers. 
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Introduction

tc "Introduction"
     Replacement heifer programs should develop heifers to reach a desired age and body weight that is economical, yet not detrimental to the development of the heifer.  With an average replacement rate of 35% in U.S. dairy herds, first lactation cows significantly contribute to herd production and profit. Production costs of rearing heifers from birth to parturition ranges from $1150 to 1200 (Keown and Everett, 1986). Increased costs associated with rearing heifers may be decreased by reducing nutritional costs and by having heifers calve by 24 mo of age with adequate body size.  Decreased costs of grazing relative to other types of feed systems (i.e., feedlot) suggest that the utilization of irrigated pastures may be an alternative to produce dairy cow replacements (Seo et al., 1997; Lopez et al., 2000). Much of the costs (~ 60%) associated with developing heifers are from feeding expensive concentrates in a feedlot type environment. Currently, a common practice for some Southwest dairy producers is to purchase land for application of lagoon water and stockpiled manure due to Environmental Protection Agency regulations for concentrated feeding operations. These additional irrigated lands can provide producers the opportunity to raise replacement dairy heifers on pastures.

     To optimize subsequent production, heifers should calve by 24 mo of age with an average BW of 566 kg (Gill and Allaire, 1976; Keown and Everett, 1986). Achieving the goal of calving by 24 mo with adequate body size requires that heifers be bred by 12 mo of age with an ADG between 0.7 and 0.9 kg. Reducing the time it takes a heifer to reach puberty and allowing breeding by 12 mo of age is advantageous. However, some research has indicated that reducing the time to puberty by increasing daily gains prior to sexual maturity may be detrimental to mammary development and subsequent milk production (Sejrsen and Purup 1997; Lammers et al., 1999). 

     Previous research (Lopez et al., 1999, 2000) has focused on dry matter production of forages and ADG of heifers consuming jose tall wheatgrass (Agropyron elongata), kleingrass (Panicum coloratum) alone or in combination with alfalfa (Medicago sativa). The objective of this study was to determine the effects of grazing irrigated grass-legume pastures on ADG, skeletal growth, and onset of puberty in Holstein heifers. 

Materials and Methods

      Sixty-four Holstein heifers were randomly assigned to one of four replicated pastures:  1) jose tall wheatgrass (JTW); 2) jose tall wheatgrass + ~ 5% alfalfa (JTWA); 3) kleingrass (K); and 4) kleingrass + ~ 5% alfalfa (KA).  Each pasture had 1.28 hactares (ha) and contained four .32 ha paddocks. Forage samples were collected for analyses every 28 d. Heifers grazed forages from April to November 2000. Stocking rates (heifers/ha) were held constant on all pastures across the grazing season (3.12 for JTW, JTWA, K, and KA).  Heifers were rotated through paddocks at 7 d intervals; therefore, each paddock had a 21 d rest between grazing periods. Heifers were provided ad libitum access to fresh water, salt, mineral and bloat guard  (poloxalene). Body weights and HH measurements were collected on heifers every 28 d following a 16 h shrink. Initial BW were 181.9 ± 4.1 kg for JTW, 180.1 ± 5.7 kg  for JTWA, 186.8 ± 5.2 kg  for K and 186.8 ± 4.9 kg for KA heifers. Initial HH were 112.8 ± 0.68, 111.5 ± 0.75, 113.1 ± 0.88, and 112.6 ± 0.80 cm for JTW, JTWA, K, and KA heifers, respectively. Blood serum samples were collected every 28 d from May through June and every 7 d from July to October. Concentrations of progesterone were quantified by a solid phase RIA (Coat-A-Count progesterone kit, Diagnostic Products Corp., Los Angeles, CA; Schneider and Hallford, 1996).  Heifers were considered to have reached puberty when two consecutive wk serum samples contained at least 1 ng/mL of progesterone. Concentrations of insulin-like growth factor-I were quantified in pubertal (n = 8) and non-pubertal heifers (n = 8) as described by Berrie et al. (1995).

     Data on growth parameters were analyzed as repeated measures using MIXED procedures of SAS (SAS Inst. Inc., Cary, NC). The model included treatment, period, and treatment by period interaction. Chi-square procedures of SAS were used to compare the percentage of heifers reaching puberty by 12 mo of age.

Results and Discussion

     Across the grazing season, the main effect of treatment on ADG was similar (P > 0.10) for heifers grazing JTW, JTWA, K, and KA (0.79 ± 0.06, 0.76 ± 0.05, 0.71 ± 0.07, and 0.70 ± 0.05 kg) with a treatment by period interaction (P < 0.0001). Capitan et al.  (1999) reported steers grazing jose tall wheatgrass during summer months (May thru August) had ADG of 0.77 kg. 

     A treatment by period interaction (P < 0.02) occurred for dry matter (DM) availability. Dry matter availability was greater for JTW during the months of May, June, and September while JTWA, K, and KA had greater DM availability during the months of June (Figure 1). Heifers grazing JTW had more available DM during these three months and the benefits, as seen in ADG, were observed during the months of October and November. 

     Overall BW gain across the grazing season tended (P = 0.12) to be greater for JTW (153.00 ± 4.77 kg) than JTWA, K, and KA (145.19 ± 4.77, 134.36 ± 4.77, 134.30 ± 4.77 kg). Across the grazing season available DM for JTW, JTWA, K, and KA was 3827.36, 2625.57, 2324.36, and 1630.39 kg, respectively. This difference in DM availability may partially explain the differences observed in BW. Hip heights were influenced (P < 0.0001) by treatment (Table 1). Final HH were 123.16 ± 1.28, 121.77 ± 1.23, 123.88 ± 1.22, and 123.57 ± 1.18 cm for heifers grazing JTW, JTWA, K, and KA, respectively. Although final HH were not reported by Lammers and Heinrichs (2000), calculated HH from that study would indicate heifers fed differing protein-to-energy ratios had final HH ranging from 124.3 to 126.5 cm. Our final HH are similar to those heifers fed low protein-to-energy  (46:1) ratios (Lammers and Heinrichs,  2000).    

     Puberty was not influenced (P > 0.10) by treatment; 60% of all heifers reached puberty by 12 mo of age.  Sixty-seven percent of heifers, on a standard growth regimen (0.7 kg/d), were pubertal by 12 mo of age (Lammers et al., 1999). In the present study, 44% (7/16) of heifers grazing JTW reached puberty by 12 mo of age while 75% (12/16), 50% (8/16), and 69% (11/16) of heifers grazing JTWA, K, and KA, respectively, reached puberty by 12 mo of age (Table 1). Mean concentrations of IGF-I were 130.8 ± 17.1 ng/mL for pubertal heifers and 123.3 ± 17.1 ng/mL for non-pubertal heifers (P > 0.10). Jones et al.  (1991) reported increased IGF-I concentrations in beef heifers before puberty.  Similarly, decreased concentrations of IGF-I were associated with delayed puberty in heifers fed low-quality hay compared with heifers fed hay plus grain supplementation (Granger et al., 1989).  None of the heifers in the present study were nutritionally restricted, and all heifers were gaining an average of 0.74 kg/d.

Implications

      Data suggest that perennial grasses grazed with or without alfalfa provide adequate gain (0.70 to 0.79 kg/d) to develop replacement dairy heifers. The goal of breeding heifers by 12 mo may be achieved with heifers utilizing grass-legume pastures.  Observed ADG in the present study indicate optimum BW at 24 mo of age may be accomplished with the utilization of grass-legume pastures.  Subsequent milk production of heifers grazing grass-legume pastures must be evaluated to determine developmental effects of the mammary gland.  Further research is necessary to determine other grass-legume mixtures capable of developing replacement dairy heifers.  
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     Figure 1. Dry matter availability (kg) from May thru November for jose tall wheatgrass (JTW), jose tall wheatgrass + alfalfa (JTWA), kleingrass (K), and kleingrass + alfalfa (KA). 

Table 1. Average daily gain (ADG), body weight gain, final hip heights, and percent pubertal by 12 mo of age for Holstein heifers grazing jose tall wheatgrass (JTW), jose tall wheatgrass + alfalfa (JTWA), kleingrass (K), and kleingrass + alfalfa (KA) pastures
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         Pastures










Item





JTW

JTWA

  K

  KA



No. of heifers




  16

  16

  16
         16

ADG, kg/d




    0.79

    0.76

    0.71
           0.70

Body weight gain, kg



153.0a

145.2b

134.4b         134.3b

Final hip height, cm



123.2c

121.8d

123.9ab        123.6bc

Puberty by 12 mo, %



  44

  75

  50
          69


abMeans within row with different superscripts differ (P = 0.12).

abcdMeans within row with different superscripts differ (P < 0.05).
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