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Presenter
Presentation Notes
Forage crops are a significant component of ruminant livestock production generally being the sole feed source from weaning until finishing or some other form of production. Dairy rations are typically about 50% forages and, while for many years forages composed only about 10% of beef cattle finishing diets, things are changing such that forages are making up a larger proportion of those rations.
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Average composition of feeds
Price/ton
10-MayFeed source Ca, % of DM P, % of DM Ca:P

Cowpea, common hay, sun-cured 1.36 0.34 3.94:1 $103.00

Corn, yellow dent, grade 2 0.02 0.34 0.06:1 $130.00

Cottonseed meal (CSM), 41% CP solvent extracted 0.17 1.30 0.13:1 $170.00

67-28-5% Corn-cowpea-CSM finishing ration 0.61 0.39 1.56:1 $124.44

Presenter
Presentation Notes
Forage crops are generally high in Ca and low in P. The ratio is usually between 1:1 and 7:1, which is considered safe for ruminants, but the optimum is between 1:1 and 2:1.
Forages are generally low in energy and so a grain is added. These are generally high in P and low in Ca, which helps balance the Ca:P ratio compared to the forage alone, but they’re also low in crude protein and so a protein concentrate, like cottonseed meal, is added.
Here are book values for calcium and phosphorus for selected ingredients that compose a very simplistic example of a finishing ration that maintains a highly desirable Ca:P ratio. While this is a simple example, rations can get very complicated, increasing costs significantly.
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Presenter
Presentation Notes
These graphics depict a condition called rickets, which can be caused by any one or a combination of vitamin D, calcium or phosphorus deficiencies or an incorrect Ca:P ratio in the diet. Generally, as mentioned, the amounts of Ca and P are not as critical as their relative proportion in the feed.
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Presenter
Presentation Notes
The previous example used cowpea hay. Cowpeas, which can be grown for edible fresh or dried beans or forage. They are very susceptible to micronutrient deficiencies, which are readily noticeable when grown in the calcareous soils that are fairly widespread in the western USA. These micronutrient deficiencies may impact the nutritive value of the cowpea forage and consequently livestock rations.



Plant & Environmental Sciences Department
Agricultural Science Center at Tucumcari

Redona FSL
Canez FSL

Quay FSL

Presenter
Presentation Notes
New Mexico State University’s Agricultural Science Center at Tucumcari has a fairly wide range of soil types, or at least a wide range of evident plant response to soil type and some previous research indicated an impact of soil type on cowpea forage nutritive value. You can see some of this response by other crops in this aerial photo.
The data I’ll be discussing was conducted across these three soils as part of a larger study in 2008 and 2009.
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Soil type

Variable Canez Quay Redona P-value LSD, 0.05

pH 8.25 8.25 8.25 1.0000 NS

Salts, mmhos 0.35 0.38 0.30 0.0755 NS

OM, % 1.40 1.20 1.15 0.0455 0.18

P, ppm 18 19 19 0.9643 NS

K, ppm 224 136 313 0.0230 83

S, ppm 16 25 12 0.2311 NS

Zn, ppm 0.55 0.31 0.69 0.1539 NS

Fe, ppm 2.65 1.80 3.95 0.0050 0.47

Mn, ppm 4.10 3.10 4.55 0.2034 NS

Cu, ppm 0.26 0.19 0.45 0.0279 0.14

Ca, ppm 3830 3588 3366 0.1826 NS

Mg, ppm 293 252 338 0.3030 NS

Na, ppm 35 40 35 0.8445 NS

B, ppm 0.19 0.19 0.30 0.0629 NS

WHC 1.5 1.0 2.0

Presenter
Presentation Notes
Here are results of soil tests during the study years. I’ll have to get help from a soil scientist to explain how these differences may have impacted the forage nutritive value results and I’ll get a ruminant nutritionist to help explain how the results could impact the livestock industry.
As you can see there are differences in availability of some micronutrients and potassium, which can influence plant Ca and P uptake.
The difference in OM surprised me because Redona has considerable higher water holding capacity based on the soil survey manual.
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Soil type SPAD Ca, % of DM P, % of DM Ca:P K, % of DM

Canez 48 3.63 0.43 8.58:1 2.22

Quay 39 3.70 0.38 9.72:1 2.19

Redona 68 2.79 0.49 5.70:1 3.04

P-value 0.0072 0.0001 0.0069 0.0006 0.0003

LSD, 0.05 16 0.26 0.06 1.46:1 0.43

Artesia, NM cowpea data (wet chemistry) ------- 2.54 0.46 5.52:1 2.91

Presenter
Presentation Notes
We took SPAD readings from the area within each plot to be sampled and then collected all the topgrowth to ground level. Samples were dried at 65°C for 48 hours and ground to pass a 1-mm screen before sending them to the lab for standard forage nutritive value analysis by NIRS, which included mineral evaluation.
The SPAD meter indicated a difference that could be used to identify soil type boundaries. Here you can see the distinct color differences.
None of these forages would be suitable as the sole source of livestock feed. For Canez and Quay soils the Ca:P ratio is too far out of kilter. While ruminants can tolerate a Ca:P ratio up to 7:1, the maximum tolerable limit for potassium is 3%.
This analysis was done using Near Infrared Spectroscopy, which is a very rapid relatively inexpensive method. I’ve included some wet chemistry data for the same variety of cowpea from another location to show how comparable the two types of analysis can be.
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Soil type Ca, % of DM P, % of DM Ca:P
Price/ton
10-May

67-28-5% Corn-cowpea-CSM, Book values 0.61 0.39 1.56:1 $124.44

67-28-5% Corn-Cowpea-CSM, Canez 1.04 0.41 2.54:1 $124.44

67-28-5% Corn-Cowpea-CSM, Quay 1.06 0.40 2.65:1 $124.44

67-28-5% Corn-Cowpea-CSM, Redona 0.80 0.43 1.86:1 $124.44

Presenter
Presentation Notes
OK, here’s the original ration using the book values and here it is using cowpea forage from each of our soil types. Because of much higher forage calcium levels, the resulting Ca:P ratio for Canez and Quay are less than optimum. The ratio for Redona is not perfect, but it is acceptable.
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Average composition of feeds Price/ton
10-MayFeed source Ca, % of DM P, % of DM Ca:P

Cowpea, common hay, sun-cured 1.36 00.34 3.94:1 $103.00

Corn, yellow dent, grade 2 0.02 00.34 0.06:1 $130.00

Cottonseed meal (CSM), 41% CP solvent extracted 0.17 01.30 0.13:1 $170.00

Monoammonium phosphate (MAP), 71% CP 0.00 24.00 ---- $1,115.00

Finishing rations

67-28-5% Corn-cowpea-CSM 0.61 00.39 1.56:1 $124.44

67-28-4.25-0.75% Corn-Cowpea-CSM-MAP, Canez 1.04 00.58 1.79:1 $131.53

67-28-4-1% Corn-Cowpea-CSM-MAP, Quay 1.06 00.62 1.71:1 $133.89

67-28-5% Corn-Cowpea-CSM, Redona 0.80 00.43 1.86:1 $124.44

Presenter
Presentation Notes
Here again are the ingredient book values with associated costs. I’ve added monoammonium phosphate as a prospective phosphorus concentrate to balance out the Ca:P ratio.
Here’s what happens when we replace some of the cottonseed meal with the P concentrate. The rations using cowpea forage grown on Canez and Quay soils have acceptable Ca:P ratios, but there was a 5-8% increase in the cost. That may not sound like much but it adds 3 cents per pound to the cost of gain at a feed:gain efficiency ratio of 7:1 (7 lb of feed to make 1 lb of beef). That will have an even greater impact at the grocery for those of us who are not vegetarians.
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Soil type SPAD Ca, % of DM P, % of DM Ca:P K, % of DM

Canez 48 3.63 0.43 8.58:1 2.22

Quay 39 3.70 0.38 9.72:1 2.19

Redona 68 2.79 0.49 5.70:1 3.04

P-value 0.0072 0.0001 0.0069 0.0006 0.00

LSD, 0.05 16 0.26 0.06 1.46:1 0.43

Presenter
Presentation Notes
While SPAD indicated the soil differences and could be used for mapping, I’m not sure a producer needs to get one for cowpea forage. I think he could simply swath, bale and stack the hay in separate lots based on crop color. He then could use his forage quality analysis as a marketing point based on mineral content in addition to digestibility and crude protein.
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Presenter
Presentation Notes
Some fields aren’t as readily divisible when using hay equipment. So, maybe some day precision agriculture will break into the forage crops and we can get a good-looking young guy like Raj to help address the within field variation in fields like this in which soil type can lead to differences in forage nutritive value that affect feed cost and possibly human nutrition.
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