ESTIMATING CALIFORNIA ALFALFA HAY PRODUCTION

L. Odell Larson
Statistician in Charge
California Crop and Livestock Reporting Servicel

A) Qverview

The California Crop and Livestock Reporting Service is part of a network of 44 field
offices, serving the 50 States, through cooperative agreements between USDA and State
departments of agriculture or State universities., These State Statistical Offices
(Ss0's) regqularly survey thousands of operators of farms, ranches, and agribusinesses
who voluntarily provide information on a confidential basis. Statisticians consolidate
these reports with field observations, objective yield measurements, and other data to
produce State estimates. These estimates are forwarded to the USDA's Statistical
Reporting Service (SRS) headquarters in Washington D.C., where they are combined and
released at the national level. States, in turn, publish and release information at
the State level.

This report is intended to provide the reader with an introduction to the statistical
concepts that sample surveys employ and the techniques used to translate facts gleaned
from surveys into crop and livestock estimates, in specific alfalta hay production
estimates. The data collection section describes in practical terms how SRS personnel
conduct surveys and process information into published reports.

Statistical Reporting Service reports provide broad coverage of agriculture, including
about 120 crops and 45 livestock items. The annual cycle of crop reports begins with
estimates of the acreages that farmers intend to plant, and continues with estimates of
planted acreages, acreages intended for harvest, probable yields, and potential
production. Estimates of acreages harvested, actual yields, and production are made at
the end of the season. Livestock inventory numbers are published annually. Seasonal
details on hog production, cattle on feed, and production of eggs, milk, and meat are
issued during the year in monthly and quarterly reports. Estimates of manufactured
dairy products and cold storage holdings of agricultural commodities are also published
regularly.

The Agency statistics apply to a variety of additional subjects vital to agriculture.
These include fertilizer, number and size of farms, farm labor and wages, prices
received and paid by farmers and associated indexes, grain stocks, mink, catfish
processed, and weekly weather and crop bulletins.

B) Publication:

State estimates of both alfalfa and gother hay are published concurrently and begin the
season with the February intended acreage for harvest. This is followed by the June
acreage report of harvest acres. The first production estimate is released in August,
followed by a second forecast of production in October. The end of season production
is issued in February of the Following year in addition to the first hay stocks report.
The second stocks estimate (old crop) is released in May.

The following table displays the data that will be published by month for the calendar
year 1986:

1Cooper‘ative Agreement between USDA Statistical Reporting Service and California Department
of Food and Agriculture.



1986 ALFALFA AND OTHER HAY RELEASE DATES

1

1986 1
helease Dates Alfalia Other Hay
Feb. 10 Hay Stocks and Harv. acres, yield, prod., (1985)
Harv. acres, yield, prod., (1985}
Feb. 18 Intentions (Harv. acres) Intenkbions (Harv. acres)
May 9 Hay Stocks (old crop)
| June (26) Acres for harvest. Aores for harvest.
Aug. 12 Harv. acres, yield, production Harv. acres, yield, production
Oct. 10 Harv. acres, yield, production Harv. acres, yield, productien
C) Sampling and Estimating Methods

Most of the information published is based on data gathered through a system of sample
surveys. The Agency regularly surveys sample farms and agricultural businesses in
order to make statistical inferences (estimates) for a total population.

The alternative to using a sample survey would be to make a complete enumeration, or
count, of the entire population. Both cost and timely results favor the sample survey.
Information must be gathered quickly to provide timely data fordecision making
purposes. Many estimates are published only a few weeks after a survey begins. This
kind of timeliness would be impossible to achieve if complete enumeration of a
population was necessary. A well-designed sample survey is much more cost-efficient
than a complete census, and may even be more accurate.

Nonprobability surveys rely on responses to questionnaires sent to lists of crop
reporters or other respondents. This traditional survey method still provides same of
the basic data used by California Crop and Livestock Reporting Service. The more
recent probability surveys usually employ enumerators who gather data from a small
sample that is randomly selected from an entire population.

Sanpling Frames
Sample surveys use two kinds of frames, the area frame and the list frame. The concept

of area-frame sampling is simple. The land area to be surveyed (California) is divided
into small blocks, called segments, with unique and identifiable boundaries that can be
delineated on aerial photographs or maps. The segments must cover the land area
completely. No segment will have more than one chance of being selected. The sample
is then a random selection of these small segments. The primary advantage of area-
frame sampling is that it provides a complete frame; that is, every segment of land,
and thus all land, has a known chance to be selected, so all items being surveyed have
a chance of being selected by their association with a unique segment. An area frame
does not grow out of date in terms of coverage of the population, but it can become
inefficient as the characteristics of the population change. California utilizes 911
sample land areas (segments) in the State. The average segment is approximately 640
acres in size. All farm operators are interviewed to collect basic data regarding
crops and livestock being produced within the segment boundaries.



Data Interpretation

The assumptions that must be made to prepare estimates from honprobability survey
indications are factors that 1imit survey reliability. Several methods most frequently
used for minimizing or interpreting the inherent biases should be mentioned.

Weighted Averages. One procedure for minimizing response bias is to summarize the data
by geographic or size group strata. Known or estimated weights are used to weight
stratum averages to State estimates. The effect of a poor distribution in sample
response is minimized, providing respondents have characteristics similar to others in

the same stratum. For example,
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A list of farm operators or agribusinesses can also constitute a sampling frame. This
list sampling frame contains names and addresses along with control data that identify
the relative size of the items being surveyed. The list frame has several advantages.
It pemmits the use of data collection by mail and telephone, which is a more efficient
sampling methods, especially for items grown on a small percentage of farms or where
there is extreme variability in size of operation. California currently maintains
approximately 55,000 names of farm operators for use in list sample selection. A basic
disadvantage of a list sampling frame is that it is nearly impossible to maintain a
list that covers the entire population of interest or is completely up to date. In
addition, maintaining a list frame with current names, addresses, and control data for
sampling purposes is costly.

Multiple-frame sampling is a survey technique that uses ljst and area frames in
combination to gain the advantages of both., The list frame is extremely efficient for
large operations and operations that produce rare items. The area frame ensures
complete coverage and can be used to estimate the incoimpleteness of the list frame.

All three of these survey techniques (list, area, and multiframe) are use to produce
separate indications for California's alfalfa acreage and production.

The list sample is still the primary method use for estimating alfalfa production.
Some 6,000 farm responses are summarized from the June Acreage Survey where information
is collected on all crop acreages grown on the farm including alfalfa and other hay.

Estimation Methods
Nonprobability Surveys:

Nonprobability surveys are voluntary mail surveys based on incomplete frames.
Nonprobability surveys tend to be selective, employing operators known to have had the
commodities of interest. Operators who are willing to cooperate are asked to supply
data relating to their own famms as well as data relating to agricultural conditions in
their locality.

It is not possible to obtain accurate direct estimates of population totals with
nonprobability surveys because of incompleteness of the list frame used to collect the
data plus we have no control over who responds and whether they are representative of
the population of interest. Therefore, most survey indications are relationships
estimated from the survey data which can be applied to some assumed known base. Brief
descriptions of some of the cammonly used nonprobability survey indications fol low.

Matched Reports. Estimates of survey-to-survey changes are made by matching reports
from the same farm for two successive surveys (current to previous year). This
indication is commonly called the “current/current" (C/C) ratio. Indications are
developed by applying survey changes to the previous estimates. Care must be taken in
the matching process to assure that the reporting units are comparable between surveys.
The procedure does not permit new operating units to be included in the tabulations.

Ratjo to Land. The sample total acreage for a specified crop is divided by the sample
total farmland acreage or total cropland acreage. This provides a measure of the
proportion of farmland acreage used for that crop. The relationship of any two items
on the questionnaire can be estimated in this manner.

¥ield Indjcatjons. Mail surveys have retained much of their usefulness for estimating
and forecasting crop yields. Indications for forecasting yields are based on reports
of condition or probable yield. Reported condition consists of evaluations by growers
and crop reporters of the size of the current crop expressed as a percentage of a
hypothetical full or normal crop. Expected or probable yield is likewise a subjective
judgment of crop prospects, but is expressed directly as yield per acre. At harvest,
actual yields can be derived by obtaining harvested acreage and comparable production
data.
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1951
1952
1953
1954
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1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966
1967
1968
1969
1970

1971
1972
1973
1974
1975

1976
1977
1978
1979
1980

1981
1982
1983
1984
1985

(000)

963
1,002
1,062
1,094
1,082

1,206
1,170

1,135

1,146

1,192

1,204
1,120
1,131
1,176
1,176
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1,020
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6.00
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6-00
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6-00
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6.70
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6.50
6.40
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7.188
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6,608
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6,669
5,941
6,300

6,592

6,615
6,432
6,080
6,630
6,592




EXAMPLE OF AN AREA SEGMENT
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CROP AND LIVESTOCK
] REPORTING SERVICE
US DHI'Y OF AGRICUL TURE und

CALI DEFT OF 100D & AGRICUL TURE
PO Bur 1238 Saciemenre. Calidums 95400

Flease gorpect any crrors tn label information.

Dear Meporter:

The information asked for in this survey is used in
preparing estimates of crops, acresges, and livestock
numbuers for 1985, Response to this survey is voluntary
and not required by lav. However, your report will be
very helpful in representing your locality.

Plesse return promptly in the enclosed eavelope, which
dues not require s stamp.  If exact acreage is not
known, please give your best estimate. Your report
will be kept confidential,

Respectfully,
’

druk\

L. ODELL LARSON
Agricultural Statistician in Charge

—

FARN GRAIN STORAGE CAPACITY .. % :}

What is the total whole graln storage
capacity located on the land you

operatel (Do not Include storage
only used for mixed feeds or sllage)

Tons

|_ LIVESTOCK OM THhIS FARM OR :I.J.Htﬂl:
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PLEASE SEE DTMER SIVE
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CALIFORNIA CALTFORNIA ACREAGE SURVEY
1985

Form Approved
OHB Rumber'535-0033
Expiration Date 8/31/86

C.E. 02-9774

CALEFCRNIA

2-TEL 3-INT
7-1R 8-1R

CORN for all purposes
(not sweet corn) . . . .

SORGHUM for all purposes
(exclude crosses with sudan) .

SUGAR BEETS for sugar .
COTTON . . . . . .. . ..

DRY EDIBLE BEANS:
a. Large Lima . . ., ., ..,

b. Baby Lima . . . . ... ..
c. Other than Lima . . . , , .
RICE . . . ... .. ....
SAFFLOWER . . . . . . . . ...
SOYBEANS . . . . . . ., . ...
POTATOES, "lrish™ . . ., ., , .
VEGETABLES and MELONS . , . |

OTHER CROPS (

Nowe of Crap

n

,
. —

ELK

i

EETY

WAY CROPS -

e A " N
thcres Tn 19854
0 Lt s
s

If you would llke tu receive a report of the
results of this survey, please check here . I '

998



