DISCUSSION TOPIC VIII

COLLECTION OF FORAGE YIELD DATA

By W. R. Frandson

The problem of collecting reliable forage yield data has received considerable attention at previous National Range Workshops. The San Jose Workshop developed Administrator’s Memorandum No. 88 and 89 which stated Service policies regarding the kind of yield data to be collected, and how it is to be used in assisting ranchers to plan and apply ranch conservation plans,

The Denver Workshop developed a standard outline and example for guidance in developing Technical Range Site Descriptions. Yield data for such site descriptions was requested to be indicated in terms of total herbage produced in pounds per acre on each site in climax condition during favorable and less-favorable years.

The Great Falls Workshop gave this subject further consideration and developed the following “Recommended Procedures for the Determination of Herbage Yield.”

Introduction

Over the years, the Service has made a substantial number of herbage yield determinations, many of which have served a useful purpose locally. In many cases, however, variations in the methods used in collecting and recording such data have seriously limited their value. To assure maximum efficiency and most usable results from the time and effort required to make herbage yield determinations, the following standardized procedures are recommended.

Purpose

Herbage yield data are used by the Natural Resources Conservation Service to

1. Provide incentives to landowners and operators to stimulate more rapid application of range conservation practices.

2. Serve as a field working tool in ranch planning and follow-up work.

3. Provide a basis for forage yield comparisons.

4. Aid in evaluating stocking rates.

5. Compare production levels for range sites, and for varying range conditions within a site.

6. Serve as one of the criteria used in testing the validity of site differentiation.

7. Provide information needed for hydrological evaluations in watershed programs.

8. Provide data for publication, including the yield sections of soil survey reports.

Procedures

1. Collection of yield data should include a determination of total herbage yield, express in pounds per acre.

2. Clippings should be made at the approximate ground level for all herbaceous plants.

3. Yield of browse species should be based on current leaf, twig, and fruit production within reach of grazing animals.

4. Yield data should be based on air-dry weights.

5. Yield determinations should be made after the major portion of the current year’s growth has been completed and before there is serious deterioration of the herbage. This will be near, at or shortly after the end of the growing season.

6. Plots may be square, circular, or rectangular in shape.

7. To facilitate ready conversion to pounds per acre, plots should encompass 9.6 square feet or a multiple thereof, depending on the character of the vegetation and the intensity of the sampling desired.

8. Herbage yields should be made of the current year’s growth. A reasonable effort should be made to exclude plant residues from previous year’s growth.

Records

Plot data collected should be recorded and filed in a systematic manner with a consolidated file of such data maintained at the work unit office concerned. Minimum records should include:

1. range site and condition

2. species composition – weight estimate in percent

3. estimate of current season growing conditions

4. pertinent notes on plant cover and soil conditions

5. herbage weights of current yield

6. average annual precipitation

7. location, date, and examiner

Forms

A sample for recording herbage yield data is attached. This form may be modified to meet local needs (It is recognized that yield determinations that do not meet these minimum standards may also have valid uses. Those may include (1) on-the-spot clippings with individual ranchers, (2) clippings made in connection with field tours, and (3) other special purpose clippings where continuity and comparability of data is not a primary consideration.

Training in Yield Determination Techniques

Field training in herbage yield determination techniques is necessary to assure uniformity of methods and comparability of results. Range conservationists should give such training in workshops and in connection with individual on-the-job training activities.

Administrative considerations

The need for and value of yield determinations must be clearly understood by administrators if satisfactory progress in the collection of such information is to be made. Time and personnel needs for this work should be reflected in the plans of operation.
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Apparently, total herbage is not considered by all of us to represent a practical expression of yields for each range site and each condition class. Proof of this lack of agreement can be found in the various kinds of yield information used in Technicians’ Guides to Range Sites and Condition Classes and in Range Management Sections of Soil Survey Reports. 

Before this group enters into a discussion of the Great Falls National Range Workshop recommended procedures, it is suggested that we examine the statements regarding forage yields that are found in Administrator’s Memoranda No. 88, 89 and 47, and Soil Survey Memorandum No. 9 regarding the kind of yield data to collect, how it should be shown and used, and on what units of land it should be based. (The following paragraphs are quoted form the above cited memoranda to aid in this review.)

Administrator’s Memorandum No. 88 (page 5, 5th paragraph) – Guidance to Range Operators on Stocking Rates: “The Service does not establish grazing capacities in its program of assistance to rangeland operators. Neither does it require an agreed upon stocking rate in ranch conservation plans. However, it does have the responsibility for providing ranchers with adequate information on stocking rates applicable to different range conditions and to point out how such information will enable them to make sound decisions on grazing use. Therefore, ranch planning technicians need to be well versed on stocking rates applicable to the various sites and conditions of rangeland in the locality. THE SERVICE ENOURAGES RANCHERS TO PLAN LONG TIME OPERATIONS ON THE BASIS OF CONSERVATIVE USE OF FORAGE PRODUCTION, AND TO MAKE ANNUAL OR SEASONAL ADJUSTMENTS IN GRAZING USE AS NECESSARY IN ACCORDANCE WITH THE FORAGE PRODUCED AND THE CONDITION OF THE RANGE.”

Administrator’s Memorandum No. 89. (page 5, 5th paragraph) – “Technician’s Guides to range sites and condition classes should contain a narrative site description and such data on the composition, forage yield, kinds of soil, potential improvement and estimated stocking rates as essential.”

(page 8, 2nd paragraph) Recommended stocking rates based upon range site and range condition:  “A statement of stocking rates in ranch plans is not required by Service policy. However, ranchers frequently call upon Service technicians for recommended stocking rates and technicians should know the stocking rates applicable to local range sites and conditions.

“Service technicians should make it clear that any stocking rates recommended are for use under present range and climatic conditions and are not ‘carrying or grazing capacity’ estimates. When the range condition class changes, or temporary fluctuations in forage production occur, recommended stocking rates should be adjusted accordingly.”

Administrator’s Memorandum No. 47 (page 12, 5th paragraph) – “As the work progresses, an interpretation of each mapping unit should be made which includes basically the alternative system of management together with yield estimates and the effect of alternative systems of management on long-time productivity. These materials are basic for capability groupings and other groupings of the soils (such as range sites). The descriptive legends should reach this stage as soon as any important use is made of the maps by anyone other than trained soil scientists.”

(page 17, beginning with 2nd paragraph):  Soil Survey Interpretations and Reports: “Basic to interpretation of soils is the synthesis of available research and experience so that for each kind of soil we know the adapted crops and probable yields under physically defined systems of management, and the effects of these systems on long-time productivity”

(page 17, last paragraph) “In making predictions about the behavior of specific soils under defined use and management, we are particularly concerned with:

1. The yield and quality of crops, grasses, and trees from specific soils under defined management, and the effects of such use on the soil.

2. The behavior of water on and within a soil, and also on and within the soils that make up a watershed or other land management unit.”

Soil Survey Memorandum No. 9 (page 6, 2nd paragraph) “The basis for sound soil survey interpretation work is an organized body of specific information related to specific kinds of soil in the nationwide system of soil classification. Yield estimates of adapted crops (including forage and trees) under defined systems of management, research data from laboratories and experimental fields, and the recorded experiences of professional workers and others concerned with the soil, need to be assembled by named soil types and phases. This orderly information forms a basis for making predictions about the behavior of individual soils and for grouping soils into capability units and in other ways for various purposes..” Herbage yield data gathered or expressed by(11) taxonomic units (2) soil mapping unit (3) range site.

(page 7, 2nd paragraph, 2nd sentence) “where available, soil research data and other important interpretive soil information should be recorded as they relate to forestry, range, hydrology, and soil mechanics, as well as to soil and water conservation practices with field and horticultural crops. It is important to record significant laboratory data as well as yields and other field data.”

(page 7, 4th paragraph) “ less formal interpretive soil information such as yield estimates and others, although valuable, should be recorded separately from actual research data.

(page 9, 3rd paragraph) “After synthesis of the results of field and laboratory observations and other data bearing on the responses of soils to management, the soil scientist and other appropriate technicians and specialists make predictions about each kind of soil in the area, including specifically:

1. Yield and quality of crops, grasses, and trees under defined systems of management and the effect of such systems on the soil.

2. Behavior of water, air, and plant roots within the soil

3. Physical behavior of soils in relation to such engineering structures as small earth dams, terraces, and ponds

4. Alternative combinations of soil and water management practices for conservation.”

Summary of statements in Administrator’s and division memoranda regarding the need for and use of forage yield data.

Administrator’s Memoranda No. 88 and 89 require forage yields to be obtained for each range site and for each condition class.

Administrator’s unnumbered memorandum dated May 17, 1956, calls for herbage yields to be shown in technical range site descriptions. This describes the site in climax condition and expresses herbage yields (based on plot clippings and weights) in pounds per acre for favorable and less favorable years.

Administrator’s Memorandum No. 47 requires forage yield data to be obtained for each mapping unit (page 12, 5th paragraph) and for each kind of soil under physically defined systems of management (page 17, 2nd and last paragraphs).

Soil survey division memorandum No. 9 requests yields be obtained for:

1. specific kinds of soils (page 6, 2nd paragraph)

2. soil mapping units (page 8, last paragraph)

It appears that the above quoted statements are conflicting to the extent that considerable confusion and disagreement is arising in the field between range conservationists and soil scientists. It is, therefore, recommended that the memoranda quoted be re-examined and the statements be brought into agreement either by revision or by appropriate explanatory statements.

How yield data for each range site are expressed in various groups of states in the NRCS:

1. Technical Range Site descriptions show yields for each range site in climax condition in pounds of herbage produced per acre in favorable and less favorable years in an attempt to emphasize how forage production varies with climatic variations.

2. The Northern Great Plains States express expected forage yields for each range site and each condition class in Animal Unit Months per acres. These yields appear in their Technician’s Guides to range sites and condition classes as recommended stocking rates.

3. The Southern Great Plains States indicate herbage yields for each site and. As available, for each condition class. Technician’s guides for range condition indicate safe starting stocking rates.

4. The Southeast express available yield data by range site and condition class and pounds of air-dry forage per acre.

5. Western states express yields for each range site and each range condition class in terms of pounds of usable forage per acre per year at the top and bottom of each condition class.

Pounds of forage per acre and initial stocking rates in approximate acres requied per animal unit month appear on the range condition guides for each range site.

It is important to note that technical range site descriptions emphasize the fact that climax vegetation varies 100% or more in herbage production between favorable and less favorable years. During prolonged periods of severe drought, there may be no growth of vegetation at all.

Technician’s Guides to range site and condition classes or Range Condition Guides, however, show recommended or initial stocking rates by sites and condition classes in some locations of forage per acre, that may be expected during average or normal years. Narrative statements accompany these expressions of yearly forage production to point out the variations in forage yields that result from yearly climatic variations. The need to adjust livestock numbers and amount of grazing use to each year’s forage crop to obtain proper range use and maintain or improve range condition is also emphasized.

In spite of the above precautions, it is my feeling that our normal or average year guides to stocking will be interpreted by ranchers and technicians from other agencies as ‘grazing (or carrying) capacities’.  This is most apt to occur where recommended, suggested, or initial stocking rates, or pounds of forage per acre are indicated for specific kinds of soils or for each range site and condition class in soil survey reports or in other publications.

The above poses a real problem to NRCS technicians who do not believe in set “grazing” (carrying) capacities based on normal or average years or on 25%, 35% or 50% below average production years. How then can we meet this problem in a practical way?

The following is suggested as one method of meeting the above problem in such a way that our yield information cannot be misinterpreted:

It is recommended that we follow the pattern set up in our Technical Range Site Descriptions and show forage yields for favorable and less favorable years for each range site and each condition class. This should be done on Technicians’ Guides to range sites and condition classes and in published soil survey reports. By doing so, it is believed that the accompanying explanatory statements which show the need for and how to make yearly adjustments to obtain proper range use, would carry more weight. It is also believed that this would greatly reduce the possibility of misinterpreting as “grazing capacities” our suggested recommended or initial stocking rats, or pounds of forage per acre. 

This should not involve more work on the part of the range conservationist. Care would have to be exercised, however, to avoid cluttering our guides and reports with crowded and excessive information. If yields were shown for favorable and less favorable years, we would be meeting the problem ‘head on’, and we could emphasize the NRCS technicians and ranchers the need for carefully keeping livestock in balance with the yearly or seasonal feed and forage supplies.

You will recall that the procedure developed at the Great Falls National Range Workshop recommended that herbage yields be obtained for each range site and each condition class. These recommendations are being followed in Technical Range Site Descriptions which show herbage yields for favorable and less favorable years for individual range sites in climax condition.

It is also possible that the Southeast and Southern Great Plains States use herbage yields to show production in their Technicians’ Guides to Range Sites and Condition Classes.

In the Northern Great Plains and Western States, however, yields are shown in Technicians’ Guides to Range Site and Condition Classes for each site and condition class in”

1. Animal unit months (AUM) per acre (Northern Great Plains)

2. Acres required per AUM (Western States)

3. Pounds of forage per acre (Western States)

Guides for rancher and technician use are expressing yields by range sites and condition classes in acres required per AUM acres/AUM for a given grazing season, or in pounds of forage per acre.

Herbage yields apparently are not acceptable to part of the country and must be converted to terms more directly usable by ranchers and technicians in ranch planning and application work. This poses a need for developing a practical guide for converting herbage yields into forage yields and, ultimately, into safe stocking rates; such as AUMs/Acre(s)/AUM, if desired.

Two known methods in use by NRCS technicians to convert herbage yields into forage yields and suggested stocking rates are listed below for the consideration of the group:

Method known to be in use in the Southern Great Plains

Species clipped from 9.6 square feet plots are grouped into forage and non-forage groups and weighed in grams. Both green and air-dry weights are obtained. Air-dry weights are usually used to show herbage and forage yields. The sum of the air-dry weights of the two groups multiplied by 10 expresses herbage production in pounds per acre. One-half the air-dry weight of the group of forage species multiplied by 10 expresses the approximate pounds of forage produced per acre.

Method used in the Western States

Species clipped from 9.6 square foot plots are kept separate or placed into groups with similar grazing use factors. The total air-dry weights in grams of all species multiplied by 10 expresses pounds of herbage produced per year. Pounds of forage produced per acre are determined by multiplying the gram weights of the individual species or groups by their locally determined grazing use factors and totaled to determine the grams of forage produced. The sum of the gram weights of forage produced by individual or groups of species multiplied by 10 expresses the approximate pounds of forage produced per acre.

Conversion of forage yields, expressed in pounds of forage per acre, to stocking rates is being attempted by various agencies through the use of pounds of air-dry forage requied per AUM. Examples of AUM air-dry forage requirements in use are:

1. 600-670 pounds per AUM is used by some USFS Range Experiment Stations (taken from Morrison’s Feed and Feeding).

2. 900 pounds is used in some localities by USFA+S administration.

3. 800 pounds is being used in the Western States by NRCS technicians.

4. 750 pounds is used by Oregon. This amount was obtained from The Union Station Experiment Station records.

Pounds of available forage produced per acre, determined by the two methods described, and converted to AUM of grazing through any of the above monthly feeding requirements, have proven to be dangerous and unreliable guides to proper stocking. There are several problems affecting the reliability of such figures. The major one is the fact that forage yields obtained through plot clipping weights represent a degree of precision in grass (forage) harvesting that is seldom, if ever, attained by grazing animals.

Grazing animals progressively harvest the forage crop over a long period of time during which they trample down considerable forage, leave numerous patches ungrazed, and otherwise waste a considerable portion of the forage crop. A major portion of the forage is also harvested during the dormant season after part of the herbage has been shattered, blown away, leached by wetting and drying action of rain and sunshine, and used to some extent by rodents and wildlife.

Attempts have been made to compensate for the loss of forage and the lack of uniformity in forage harvesting by grazing animals through a compensating increase in the pounds of forage shown as required per AUM. The previously cited conversion figures do not appear to make adequate allowances for these. It is believed, however, that accurate conversion allowances can be developed that will adequately allow for the forage lost through trampling, weathering, and uneven utilization by livestock and that these allowances can safely be used to convert pounds of forage produced per acre to safe stocking rates. 

This can be done through analysis and comparison of the forage production estimated and recorded on range site and condition surveys with utilization surveys that are analyzed to indicate the pounds of herbage and forage utilized by the livestock or left after grazing ceases.

Our studies on the LU Projects, and with cooperating ranchers in the Northwest, satisfied us that this could be done on selected representative range pastures and used as accurate guides to proper stocking. We discovered, however, that our pounds of forage per AUM allowances had to be adjusted to the size of pastures grazed and to the length of time required by grazing animals to properly use the forage.

For example, our quantitative analyses of the utilization checks on the Central Oregon LU Project pastures showed the following:

1. The livestock utilized an average of about 25% of the herbage, or 50% of the available forage on pastures grazed season long.

2. Rotation-deferred grazing on 640-1280 acre pastures resulted in a weighted average utilization of 45-47% of the herbage and 90-95% of the available forage.

3. A weighted average utilization of 40% of the herbage and 80% of the available forage was utilized on the groups containing 2000-3000 acre pastures, and

4. A weighted average utilization of 35% of the herbage and 70% of the available forage was attained on the 10000 acre pastures.

We interpreted the 50%, 90-95%, 80%, and 70% as grazing efficiency factors that were generally applicable to the various sized pastures and specific systems of grazing. These factors affected the previously mentioned pounds per AUM requirements in the following manner: 800 pounds per AUM is used as an example.

Season long grazing 

(8 months grazing season: 800 X 2 = 1600 pounds per AUM

Rotation-deferred grazing on 640-1280 acre pastures

(800 (90%) X 100 = 889 pounds per AUM or 890 pounds per AUM

(800 (95%) X 100 = 840 pounds per AUM

Rotation-deferred grazing on 2000-3000 acre pastures


(800 (80%) X 100 = 1000 pounds per AUM

Rotation-deferred grazing on 10000 acre pastures


(800 (70%) X 100 = 1143 pounds per AUM

