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ABSTRACT: Selenium was recognized as an essential nutrient in the 1950’s. A deficiency of the trace mineral is associated with several diseases, which include abnormal growth or mortality. There are several methods by which Se can be provided to animals in areas where deficient. The most popular methods are the use of injectables and or trace mineral supplementation. Less is known about providing Se as a fertilizer amendment. Therefore, this trial was conducted to compare supplementing Se to beef cattle via forage fertilization with a traditional oral salt-mineral Se supplementation. Pregnant mature cows were assigned at random to two groups: Se supplementation via salt-mineral supplement with 55 ppm Se (mineral), or conserved forage that was previously fertilized with 10 g/ha Se  (forage). All cows consumed diets deficient in Se from June to December. In December 1999 all cows were assigned to conserved forage diets that reflected the above Se supplementation strategies. Conserved forage was analyzed for Se level and blood samples were analyzed for whole blood Se. Conserved forage Se levels were 0.061 for the non-Se fertilizer forage and 0.262 ppm for the Se-fertilized forage. Blood samples collected from the cows in December were similar (P > 0.05) 0.097 and 0.093 ppm Se for mineral and forage, respectively and below the normal range. January 2000 blood levels were higher (P < 0.01) for cows fed forage from Se fertilized fields, 0.165 and 0.468 ppm Se for mineral and forage, respectively. Blood samples collected from newborn calves within 24 h of birth (taken in February and March 2000) were higher (P < 0.01) for cows fed Se fertilized forage compared with cows provided traditional Se trace mineral salt, 0.183 and 0.528 ppm for mineral and forage, respectively. Our data suggest Se fertilizer is an effective way to improve the Se content of forage, which can be used as a supplemental Se source for late gestation beef cows and their calves.
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Introduction

Selenium has been recognized as an essential nutrient since the 1950’s (Muth, et al., 1958, Schwarz and Foltz, 1957).  A deficiency of the trace mineral is associated with several diseases which include “ill-thrift”, 
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 a condition where young animals fail to grow normally; and “white muscle disease”, a myopathy that affects heart and skeletal muscle.

There are several methods by which Se can be made available to animals in areas of Se deficiency.  Selenium can be injected, given in feed or mineral premixes or in ruminants it can be given in ingenious heavy pellets that dispense over time (Wilkins and Hamilton, 1980).  More recently it has been shown that Se deficiency in forage can be overcome by the addition of Se to fertilizer (Watkinson, 1983, Gissel-Nielsen, 1986 and Ekholm, et al., 1991).  This practice is both effective and safe and is widely applied in New Zealand and Finland.  This trial was conducted to compare supplementing Se to beef cattle via forage fertilization or oral salt-mineral Se supplementation.

Materials and Methods

Forty-three pregnant mature spring-calving cows from the Oregon State University Soap Creek herd were randomly assigned to two groups.  Se was removed from the salt-mineral supplement that the cows normally receive in May of 1999 to provide cows a diet deficient in Se. A Se deficiency is known to exist at Soap Creek and this period was to allow the condition to be expressed.  The salt-mineral supplement was formulated at 55 ppm Se and fed to be consumed at 56 grams per day.  Blood samples were collected from the cows on December 6, 1999.

Following the December blood collection cows were provided with Se supplementation via the salt-mineral supplement with 55 ppm Se added (mineral) or conserved forage that was fertilized with 10 g/ha Se (forage).  Each group received conserved forage produced on the Soap Creek ranch as part of the winter feeding program.  Six fields were harvested and the forage conserved as silage or hay for subsequent feeding to the late gestation cows.  Four of these fields were fertilized with Se at 10 g/ha with two conserved as silage and two as hay.  Two fields not fertilized with Se were conserved as silage or hay.  The mineral group received non-Se fertilized conserved forage and the salt-mineral supplement containing 55 ppm Se added to the wintering ration (Table 3).  Blood samples were again collected on January 27, 2000. In addition samples were collected from newborn calves within 24 h of birth.

Conserved forage was analyzed for Se levels and blood samples were analyzed for whole blood Se (Brown and Watkinson, 1977). Data was analyzed as a completely randomized design using the GLM procedure of SAS.

Results and Discussion

The conserved forage Se levels (Table 1., Figure 2.) averaged 0.061 and 0.262 ppm Se respectively for the non-Se fertilizer and Se-fertilized forage.  This increase in Se content of feed has also been demonstrated in New Zealand.  Stephen et al., 1989 increased the Se content of wheat by applying 10 g/ha of sodium selenate.

 The May removal of Se from the salt-mineral supplementation resulted in similar (P > 0.05) December cow blood levels of 0.093 and 0.097 ppm Se for forage and mineral cows respectively (Table 2., Figure 1.).  Whole blood Se levels are generally considered normal at 0.2 ppm and deficient at 0.06 ppm.  The January blood levels were higher (P < 0.01) than the December levels at 0.468 and 0.165 ppm for the forage group and mineral group respectively (Table 2. and Figure 1.).  The forage cow whole blood levels were above and the mineral cows were near the normal range of 0.2 ppm Se.  Whole blood levels from calves born in February and March were higher for the forage group calves (P < 0.01) at 0.528 and 0.183 ppm Se respectively for the forage and mineral calves (Table 2., Figure 1.).

Summary

The May to December removal of Se from the normally provided salt-mineral supplementation resulted in mature cow blood levels below the normal range of 0.2 ppm Se, but somewhat higher than 0.06 ppm which is considered deficient.  After receiving Se supplementation for 50 days, January whole blood levels were higher with the forage group, and above the normal range of 0.2 ppm Se.  The mineral group increased blood Se but it still remained below normal.  This increase in blood Se levels from feeding Se fertilized forages is similar to results in Western Australia (Whelan and Barrow, 1994, and Whelan et al., 1994).  Working with sheep they maintained plasma Se concentration at adequate levels using an application of selenized fertilizer at a rate of 10 g Se/ha.  Whole blood levels for newborn calves were higher than the respective group brood cow levels.  Calf levels were 0.528 and 0.183 ppm Se for the forage and mineral groups, respectively.

Implication

Selenium supplementation via fertilization of forage subsequently fed to pregnant cows or provided in a salt-mineral supplication increased whole blood Se levels.  Forage supplementation appears to increase Se blood levels to a greater extent than the mineral supplementation method.  Whole blood levels from calves born to cows in the respective groups were well within normal or near normal for the forage and mineral supplemental groups.  Blood Se of both cows (and calves born to cows) supplemented with Se via fertilization of forage was higher compared with cows supplemented via salt-mineral.  It appears that Se fertilization of forage is an effective method of supplementing Se to late gestation beef cows and subsequent newborn calves.
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Table 1. Forage composition (DM basis) of silage and hay fertilized with 10 g /ha Se (Se), and no Se fertilizer  (  ) applied

Conserved Forage
DM%
CP%
ADF%
Se ppm

Silage Se
29.7
12.5
34.0
0.191

Silage Se
30.7
9.7
36.9
0.255

Silage
36.3
9.1
37.1
0.021

Hay Se
78.1
9.3
35.2
0.101

Hay Se
87.3
9.5
35.4
0.502

Hay
84.6
9.5
35.9
0.044

Se fertilized average

10.25
35.4
0.262

No Se fertilizer average

9.3
36.5
0.061

Table 2. Concentration of whole blood Se (ppm) in late gestation beef cows and newborn calves fed conserved forage fertilized with 10 g/ha Se (forage) or salt-mineral mixture containing 55 ppm Se (mineral) at three dates

Class of livestock, group
December
January
February-March

Cows forage
0.093a
0.468b


Cows mineral
0.097a
0.165bc


Calves forage


0.528d

Calves mineral


0.183e

a,b,c,d,eWithin column and row means without common superscript letter differ P<0.01)

Table 3. Feed type and average chemical composition of wintering diet fed to late gestation beef cows DM basis

Feed type
Diet % DM
CP%
ADF%
NDF%
TDN%

Hay
84
9.4
35.5
58
62

Silage
10
10.4
36
53.2
65

Bakery product1
6
14.9 
-
-
89

Total ration 
100
9.7
-
-
64

1Bakery product contained urea added at 2% and the salt-mineral supplement at 0.5% by weight. Salt-mineral contained: NaCl 20%; Ca 15%; P 10%; Mg 5%; S 0.5%; Zn 5,500 ppm; Cu 1,250 ppm; Fe 200 ppm; Mn 100 ppm; I 90 ppm; Co 20 ppm; Vitamin A, 2000,000 I.U.; Vitamin D 50,000 I.U.; Vitamin E 200 I.U. Mineral cows received salt-mineral and 55 ppm Se.
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Figure 1. Concentration of whole blood Se (ppm) in late gestation beef cows and newborn calves fed conserved forage fertilized with 10 g/ha Se (forage) or salt-mineral mixture containing 55 ppm Se (mineral) at three dates
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Figure 2. Forage Se composition (DM basis) of silage and hay fertilized with 10 g/ha selenium (Se), and no selenium fertilizer (  ) applied
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Figure 1.
Selenium Forage Levels
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