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1. Fruit and Nut Acreage Saapling Project

The fruit and nut acreage sampling project consisted of

the construction and evaluation of a specialized area sampling

fraae for esti.ating current fruit and nut crop inventories.

The sampling units of the frame were basically sections of

land with fruit and/or nut acreage. For each saaple unit there

was an abundance of very detailed supplemental data on fruit and
nut acreages in recent years. The availability of a specialized

frame with detailed supplemental data suggested an opportunity

for saapling efficiencies in estimating detailed and current
inventories of tree and vine crops.

Before 1 go into more detail on this project, allow me to

briefly acquaint you with the present system of collecting fruit
and nut acreage data in California. The present system is, of

course, the one for which this project was designed to seek an

alternative.

The present system, the regular fruit and nut acreage

program, consists of census type surveys, performed county by

county, with a complete cycle covering the entire State about

once every five years. As a result, the survey output never

provides a current inventory at a given time. Estimates of

inventory change in the interim between censuses are provided

by the county agricultural commissioners. However, the
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job they do in reporting new plantings and removals 18 very
incoaaistent from county to county. Their effort is funded
by the counties so that neither the State Department of
Agriculture nor the California SSO has any direct control.
Becau••• ost of the lag in the fruit and nut iaventory is .ade
up of recently planted (non-bearing) trees and vines, it has
little effect on est~ted production. The lag for aany counties
ia not fully reduced until the cenaus of the county is conducted.
Thia can be zero to five years after planting for an individual
county or an average of about two and a half years at the State
level.

During fiscal 1971 priority waa given to evaluation of
the coapleted portiou of the fruit and nut acreage sapling
frae, which vas constructed during the two preceding years.
The frae was constructed by s~rizing data froa the regular
fruit and nut prop-a by s••ple units .pecified as part of the
fr•••• In regular land grid area. an A.D.P. prograa sU8aarized
data from the .ost recent county census by section, t0VD8hip
and range nuabera. IIIother areas aerial photographs and
descriptions of the road location of blocks of fruit and nuts
wer. uaed to coaatruct aaple units of approxta&tely 640 acres.

The evaluation waa Haited to single county to allow a
.ore detailed study of the utility of the fraae for e.ttaating
fruit and nut acreage. San Joaquin County was selected
becau•• of it. taportance in the production of fruit and
nuts. The ••aluation conaisted of three phases.
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ADaly.i. of tbe fr••• ba.ed upon the 1967 data fro.
which it .a. con.truct.d.

na.e II. Sillulati01lof "ariou. alteruti"e s••pling desips
u.ina the 1967 fr••e to •..,le data collected by
the late.t regular fruit acreage enuaeration in 1970.

Pha.e III. Utilization of the fr••• to test the efficiency and
••••ibility of a proai.i08 •••ple de.ign by con-
ductiag a pilot .urvey.

Pba.e I iDYol".d frequency di.tribution. of total fruit and
nut., indi"idual crop and "ariety acreage. The frequency
di.tribution. vere caapleted for all •••ple units, •••ple unit.
by total fruit and Bat acreage .trata (four of thea), and
_pl. units by total fruit and nut acreage and cherry acreage
.trata (11 of thea). This provided s~ insight into the fora
of the total acreage, indi"idual crop acreage and individual
variety acreage population. and how they were affected by
variou. type. of .tratification. Also, an acreage correlation
aatrtx vas c~uted for 10 .ajor crops and total fruit and nuts.
The frequency di.tribution. and correlation .atrix were useful
in indicating efficient type. of •••ple de.ign. and e.tillators
for e.t1llatiag San Joaquin County fruit and nut acreage.

Variance., .taadard errors and coefficients of variation
were calculated for 19 crop cla.ses for each of 10 different
•••pli08 design •• All co.putations were based on a .ample of 62
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of the 625 a..,le unita in the county. Stratification by total
fruit and nut acrease cOllpared to a simple randoa desi81l greatly
incre••ed the precision of esttaated acrease for ~8t crops,
but the indicated precision of e.tiaated cherry acreage .as
unacceptably low. Becaus. San Joaquin County produces the
.ajority of California's cherries, it was necessary to increase
the precision of the .attaate for the county, ao that it would
be coapatible with the precision needed for a State estiaate.
This .aa the basic reason for stratification by cherry acreage.
Proportional allocation conaiated of the saae s••pling rate
(10%) for each strat••• The individual opttmua was the allocation
best s.ited to eattaating for each individual crop, but not
necessarily suited to esttaating other eropa. Total fruit and
nut optiaua esttaated the total best, but, of courae, that esttBate
is of doubtful value. The eOllproaise allocation was a
eoaprOlliae of the individual allocations of almonds, English
walnuts, aable grapes, wine grapes and cherries. It seemed
to provide esttaates for .ost more tmpDrtant cropa with
preeiaion cOllparable to their individual allocations. The
c~rOllise - optiaua allocation for the 11 strata appeared to
provide the .ost precise eattmate for .ost major crops.

Phaae I involved indicationa of the precision attained
with various s••plin8 designs based upon sampling of a population
with a fr••e containing supplemental inforaation which was
coapl.tely current. Thia is a aOllewhat artificial situation,
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but .o.a provide a valid ••ana of coaparing alternative a••pling
deaiana. Phaae II (aiaulation of yarioua alternative a••pling
d.aisna uaias the 1967 fr••• to a..,le data collected by the
latest reaular fruit acre••e cenaua in 1970) provided indication8
of how chanaes oyer tiae affect the efficiency of variou8

,also,
a••pling deaip8. Phue I~ provided indications of the
efficiency of uaing variou8 typea of syatematic 8••plias.
Seven different a..,lias deaisna were aiaulated by aelectina
five independent a••plea of 62 s••ple units for each deaign.
One a..,le was a syateaatic a••ple with the saaple units
arrayed in a..,le unit order. Because a••ple units geoaraphically
n.ar to each other are also nuaerically close, systeaatic
a.lection f.rcea a desree of g80araphic diapersion in the a••ple.
The other six deailns were variationa of a••ple allocations and
aethoda of a••ple selection within atrata for a stratified
a••ple by total fruit and nut acrease and cherry acreale
(11 atrata). Three deailns involved proportional allocation
and three utilized the coaproaiae-opttaua allocation developed
in Phaae I. Por each type of allocation, one deaign involved
randoa aelection within atrata. The other two de.ilns involved
ayat.atic •..,ling within strata; one with frame ordered by
s••ple unit nuaber and the other with the fraae ordered by
total fruit and nut acreale. Coaproaise-opttmua allocation
appeared to provide the greatest precision for .ost crops,
eapecially the aajor crops. It vaa not clear, however, which
type of selection within strata provided the .ost precise

eatiaates.
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Phaae III (utilization of the fr••• to test the effieieney
and f.aaibility of a proaising a••ple deaign by conducting
a pilot aurvey) wa. carried out for a .u1tip1e-atratified
a••ple (12 strata) with coapromise-optt.aB allocation and
ayat••atic aelection of a••ple units arrayed Iy total fruit and
nut acreage. The 11 atrata are those previously discussed.
Th. 12thstratua vaa co.posed of a..,le units enumerated as
haying sOlIefruit anclnut acreage in 1970, but none in 1967.
This stratua accounts for fruit and nut acreage not on tbe
original fr••e which needs to be identified prior to sample
auryeya so tbat tbe cOllpletepopulation can be covered. The
population sampled includ.d 670 units, and accounts for all
fruit aDd nut acreage in the county in s••ple units enuaerated
as baving fruit and nut acreage in 1967 and/or 1970. The sap1e
included 67 s••ple unita (a 10 percent _p1e).

Collection of data for the pilot auryey vas cOllpleted in
tbree weeks durinl Jun•• Aerial pbotographs were uaed for
.oat •••ple units. Eacb operation within a a••ple unit vas
accounted for by drawing off ita boundaries on the photo after
ita fruit and Dut inventory had been reported. This provided
a feasible ••ans of insuring tbat all fruit and nuts were
reported in each s..,le unit. Detailed orchard record data
vaa obtained for each operation. OWner and/or operator's
n••• and addreaa, property location, total acres in the operation,
and for each plantius; crop, variety, planting year, planting
ayat••, planting apace, nuaber of trees (or vines) and acres
were obtained. Pie1d enuaerators had no difficulty in locating
s••ple units and boundariea vere easy to deteraine in .ost ca.es.
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The pilot survey also provided cost data indications. In-

dicated average cost per sample unit including salary of

enu.erator •• travel and office eosts ($5 per .ample unit)

were: $24. $33. $33. $35. and $38 for •••ple units with 1967
fruit and nut aereage of zero. 0.1-100.0, 100.1-250.0, 250.1 to

500.0 and more than 500.0, respectively. This indicates a cost

of about $31,000 for a 10 percent sample of fruit and nut areas

of the State. This would not include costs of preparing or

updating the sampling frame. Periodie enumeration of counties

and/or ewri*l photography coverage might be neeessary to maintain
a sufficiently current sampling frame.

Although the pilot survey was not designed to provide adequate

precision at the eounty l•• el, five indications of acreage

for 21 erops and erop groupings were computed. Also, variety

acreages Were estimated by direct expansion. The indications

were the direet expansion, 1971/67 ratio estimates by crop and

by total fruit and nut aereage and 1971/70 ratio estimates by

crop and by total fruit and nut aereage. Also, June enumerative

segments in San Joaquin Coutny (49) were expanded to provide

an indepeadent estimate. The esttaates, while reasonably

consistent. cannot be compared with know t~als as the 1970

siaulated esttmates were. The esttmates for grapes were

compared to results of a special grape acreage survey. Totals

by types and some by individual varieties were in close agreement.

However, as might be expected, for some varieties the acreage

estimates were far apart.
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Oae of the .ain benefit. of this project wa. the develop-

••nt of procedure. for .electing an efficient and feasible
•••plina desian utili.ins a s••pling fr••e which can be
initially constructed fro. the present .ystem. If funding
can be obtained for con.tructins the fraae, it was recOBaended
that conver.ion to a •••ple survey est~ting progr•• be
initiated by region. of the State. Any •..,le survey cannot
feasibly provide as detailed an inventory record •• the present
proar••• but will provide current e.t~tes with sufficient
detail and Teliability for regions of the State and at the
State level.
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2. Special Grape Acreage Survey
The Ipecial grape acrease lurvey val another alternative

or luppleaent to the relular fruit and nut acreage program.
An effort began in early February to for.ulate alternative
aethode of estt.atina Irape planting. and removals on a aore
current ba.i. than provided by the relular prolr••• A series
of alternative planl were prepared as a basis for discussion
vith the Wine Advilory Board. They ended up providing balf
the funds under the aatching fund program. These plan.
ranged fraa a caaplete census enuaeration of .ajor Irape
growing counties to a s••ple aailing and non-response of
grape and other fruit operation. on tbe regular program list
cQabined with a non-overlap area s••ple. Following discussions
of thele alternatives a general approach vas fo~lated. The
lurvey vas to provide reliable est1aatel of acreage for all
Irap.s, vine grapes, table Irapes, raisin grapes, .ost varietie.,
and by year. of planting on a county level for the aajor grape
Irovinl countie•• Also, estt.ated acreage of varieties by
year of planting should be quite precise at the State level.

To develop rec~ndationl needed to deteraine allocation
of resources for the survey, various analyses utilizing
orchard record data provided by the reaular fruit and nut
acreage prolr•• vere -.de. Five counties were selected to
reprelent different areas and types of operations. Variances,
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•tandard deviation. and population coefficient. of variation
were c~puted for .elected varieties planted in 1968 and in
1969 in the countie•• The data were al.o u.ed to st.ulate
the proportion of annual planting. and total inventory accounted
for by operation. CD the late.t orchard record. The st.ulation
va. perforaed by consi"ring 1967 a. the year of enuaeration.
That i., acreage reported by growers bavinl plantings tn 1968
and/or 1969 only was as.u.ed to be not covered by tbe list of
grover. froa a 1967 en.eration. Thie provided an approz1llately
two year old record, about the aver••e age of the actual orchard
record for ••jor grltpegrowing counties. For naple in Bapa
County, there were 466 grape grovers. Of these,24 had no grapes
planted prior to 1968, but for Cabemet Savvilnon they had 103
out of 289 acres planted in 1968, 49 of 154 acres planted in
1969 aDd 152 out of a total inventory of 2,00& acres.

leco.aendations suglested by the analy.es were:
1. A purely •••ple suryey is iapractical becau.e planting and

~.-oval of gr.pe-••••• in a liven year is a relattYely
rare occurrence. A ••tIed reque.t for inforaation to all
grape growers is .ullested. Variance of 1968 and 1969
plantings for various grape varieties indicates that a
very large •..,le would be required to estiaate annual
planting. with .ati.f.ctory preci.ion.
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2. The current orchard record will provide a .ai1ing list of
operators and ovner-operators which will cover a .ajor
portion of new grap. p1antinaa and nearly complete coverage
of vine r_~a1s.

3. A acreenina aurve,. to identif,.operations p1antiDg grapes
which are not on the latest orchard record is necessary.
The st.ulated anal,.sis considering 1967 as the latest year
of eDUmeration indicates that an i.portant portion of new
plantings are ••de by operations not growing grapes in the
year of the lateet en_eration and thus not on the orchard
record for grapee. Most of these operations also are not
on the record for an,.other fruit and nut crops.

4. lecause of the failure of SOll8 grape operations to respond
to a .ailed inquiry, a non-response a••p1e surve,. is
required. EYer,.effort should be made to promote a
aaxtaua rate of reaponse. The .-al1er the non-reaponse,
the ••a11er will be the a••ple required to attain the
desired preciaion in esttllating plantings and reaova1s.
Th. fruit and nut group developed the details aroand these

general rec~endat1oae. Liets of growers .aking recent planting8
were provided by a pre-surve,. of vintnere, count,.c~188ioner8,
fara advisors, Irape stake suppliers and others. Lists from
theee sources vere reduced to a basic list and checked for
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duplication. This netted a ••all, but iaportant, list of
grovers which vas added to the regular orchard record list.
Al.o, all grovers identified a. bavina recent plantings were
contacted in the non-response follow-up if they did not
re.pond by aail.

All arape grovers from the regular fruit and nut acreage
list and those gleaned by the screening operation were mailed
a questionnaire. An intensive public relations effort in
cooperation with the Wine Advisory Board encouraged a large
aail response. The non-response survey involved contacting
by telephone or field enuaeration all DOn-respondents
identified .s having recent plantings or having 100 or aore
grape acres on the record and a one-half s••ple of the rest.
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3. Strawberry Yield Surveys
Strawberry yield aurvey aethodology wa. reviewed in early

1971. Priaary .phuia of the r..,ievva. upon deteraination
of tbe telative precision of the grower indicated yield
estfaate for alternative •••pling deaigua.

The a••plin8 deailn utilized in past years involved
atratification into large and •••11 op~ation •• Larle opera-
tiona vere aelected with probability oue and a .ysteaatic
a••ple of •••11 operationa arrayed by counties was selected.
The aystematic _ple of •••11 operationa provides a type of
atratification by counti.s. The survey is not a probability
survey becau.e inforaation is not obtained froa non-respondeuta
in eitber the large or •••11 strata.

The est~ate. of grower indicated yield are read on various
relression chart. against Board yield for indicationa of
the State yield. The regression charts are utilized to
rednce any consiatent bias in grower indicated yield. This
biu ••y be affected by aeveral factors such a.; grower yield
i. for harve.ted and unharvested portions of the crop. g~~
tend to undereattmate yield, only growers responding are
available for uae in coaputing iudicated yield and other
factora. For the regression charts to remain valid, changes
in the aethodololY for obtaini•• the estt.&te of grover
indicated yield auat be aactewith caution.
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Data froa the July 1, 1970 .urvey were used in an analysis
of the preci.ion expected by various type. of .tratified •••pling.
Por each of eiiht typea of atratification both proportional
ancl optf••• a.ple alloeations vere developed. Por each allo-
cation and atratification coabination the standard error aDd
coefficient of variation of estiaated .trawberry yield ••s CQa-

puted for a a.ple of 8ize 100. The 100 was used onl1 for
co.parati.e purpo.es aDd •••• of calculation. The types of
.tratification and coefficient of variation. vere:

Ron. (siaple rand•• aple)

Horth aDd South Area.
Coaties

Varieties

Varieties and North and
South Area.
Year of planting
Year of planting and North
aDd South Areas
Varieties and year of
planting

- 3.4% (allocation does not
appl1)

- both 3.4%
- both 3.1% (county variances

were assumed to be equal)
- optiaua 3.2% - proportional

3.3%

- both 3.2%
- both 3.4%

- both 3.4%

- opttaaa 3.1% - proportional
3.2%

laco.aendation ba.ed on the review were:
1. Continue to .tratify strawberry growers into large and saall

groups. Obtain a report for all large operations, if
possible.
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2. Continue to select a sy.teaatic •••ple of small operations
arrayed by counties either within variety .trata or for
all ••all operation •• Arraying by county provide. a type
of .tratification by countie ••

3. Stratify ••all operationa by variety cla8s if the cost in
ttae and other resource. is •••11. Proportional •••pling
for variety strata will produce a •••11 gain in precision
for mst years aDd will provide protection against years
when difference8 between variety yields are great.
Optlllua allocation is not rec~nded. It would provide
a ••all gain in preci.ion if the optlllumvere actually
attained. Because est1llates fro. only one survey are
available of variance. within the variety 8trata and the
response rate may vary between strata, attempted optlllua
allocation could produce a les. precise estiaate than
proportional allocation.

4. Data for _all operations should continue to be obtained
only for _11 re8pondents. This is necessary so that
regres.ion charts will be valid for the grower indicated
estillate. Average yield reported by large operations
by aail aDd phone or other contacts should be cQBpared
to detemine if there is a significant difference between
aail respondents and others in the large stratua.
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4. Potato Stocks Surveys

Methods of estimating potato stocks on December, January,

February, and March 1st were investigated with emphasis upon

problems of non-cooperation in the Tulelake-Butte Valley fall

potato area. Of the 129 storage operations in the area in
the 1970-71 season, a December stocks report was obtained for

only 73. The remaining operations consisted of 42 non-cooperators

and 14 who could not be contacted. The sample for the three sub-
sequent surveys was apparently selected from only those who

reported in December. An attempt is made to read-out any bias

introduced by the method of sample selection for the ratio to

capacity estimate. However, the regression charts utilized

indicated that the bias has not been consistent from year-to-year.
----- --- --Potato stock record cards were grouped by type of c~operation and

optimum strata boundries were determined for each group based

upon storage capacity. Three strata were formed for cooperators

and two for non-cooperators. A sample of 50 operations was

allocated to the strata in proportion to the product of the

number of operations and standard deviation of capacity divided

by the square root of cost per report. The principle was to con-

sider obtaining reports from non-cooperators as possible, but

more costly than obtaining a report from a cooperator. Cost per

report was assumed to be $3 for cooperating storage operations,

$60 for smaller non-cooperators and $50 for the larger non-
cooperators. This procedure indicated a sample of eight non-

cooperators and a coefficient of variation of 4.1 percent for
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the direct expansion estimate of capacity. Precision of esti-

mated stocks in each of the four surveys should be similar to
that of estimated capacity inasmuch as (1)stocks are strongly

related to capacity and (2) stratification by capacity, groups

data on stocks in relatively homogeneous strata.

This exercise using the previous year's data provided an

illustration of three alternative methods. All contained the

concept of obtaining stock data for operations classed as non-

cooperators, but recognized the additional cost of obtaining

that data. The plan selected by the vegetable group was to

completely enumerate all cooperating storage operations for the

December 1 survey and to sample both cooperating and non-cooperating

storages with known probabilities in January, February, and March.

Information on ownership, tenure, management, capacity, and future

likelihood of cooperation had to be ascertained for each storage
operation before a probability sample could be selected.

The vegetable group visited the area in late October to obtain

information for most non-cooperators and obtained information on

all remaining operations while conducting the December 1st survey.

The information was utilized to stratify the population of storage

operations, allocate the sample and compute the expected precision

of estimating total capacity. This was done in the same manner as

the illustration on 1970-71 data. The coefficient of variation

of the direct expansion estimate of capacity was 3.7 percent.
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The vegetable group did an excellent job obtaining infor-

mation on the 1971-72 storages and also reduced the number of

non-cooperating operations. This resulted in fewer non-cooper-

ating storages being sampled than was anticipated. The attitude

toward the concept of obtaining good reports for the sampled

non-cooperators was reasonably optimistic.

I was able to assist with field work for the January 1st

survey. This was the first survey sampling non-cooperators.

It was a very worthwhile experience and provided an opportunity

to further illustrate the feasibility of the methodology employed.

After some explanation of the job we were trying to do, listening

with real interest to their complaints and impressing upon them

our desire that they assist us in making the best estimate we

could; half of the non-cooperators sampled gave a willing report.

The other half received the attention corresponding to the cost
assumptions. We believe a good report of their potatoes in

storage was also obtained.

The direct expansion and ratio expansion for January 1 were

quite consistent. The estimated coefficient of variation of the

direct expansion estimate was 5.7 percent. The survey data

supported five estimates of 50,000 cwt. increments within a one

standard error interval and outshipments check data pointed to

one of those. We are of course interested in how the February

and March surveys will perform. Aside from the survey estimates,
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it will be of interest how contacting non-cooperators affects

their longer term performance.
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5. Honey Production Estimates

Because of changes in the honey estimating program, strati-

fication, sample allocation and expected precision of estimated

number of colonies were investigated. The cumulative square

root of frequency procedure indicated optimum boundaries for five

strata based upon recorded number of colonies. Stratification

was subject to the constraint that beekeepers with 300 or more

colonies (commercial) be in different strata from those with

fewer colonies. Two strata were defined for the smaller operations

and three for commercial beekeepers.

Expected variance, standard error and coefficient of variation

were computed for the direct expansion estimate of total colonies

for each type of allocation and sample size. The estimates of

precision were developed for all colonies, commercial colonies

and others. For proportional allocation to individual strata

samples of size 500 and 400 were considered. For optimum
allocation samples of 500, 400, and 300 were used. The estimated

coefficients of variation ranged from 1.3 to 6.6 percent for

estimated total colonies, 0.7 percent to 7.5 percent for com-

mercial beekeeper's colonies and 7.5 to 13.5 percent for non-

commercial group. Optimum allocation was superior to proportional,

but sample size was largely dependent on the time available to

collect the data.
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6. Field Crop Acreage Research Project

The field crop acreage research project was initiated to

study the utility of a list as a sampling frame for estimating

field crop acreages. The objective of the project is to study
step-by-step the utility of the California Agricultural Disability

and Unemployment Insurance (DI-UI) list as a sampling frame for

major field crop surveys. The project consists of three phases:

Phase I. Identify the agricultural coverage of the DI-UI list

as represented in the 1971 June Enumerative Survey.

Phase II. Analyze the relationship of various supplemental

information on the DI-UI list to field crop data

for crops with reasonably complete coverage.

Phase III. Study and evaluate the efficiency of various sample

designs utilizing information from the list frame.

Establish procedures for and conduct a pilot survey

to test the efficiency and feasibility of the design

in a major field crop survey (March Intentions, June

Acreage, Early A&P and Late A&P).

To investigate the possibility of conducting probability

field crop acreage surveys, it is first necessary to determine

the availability of a suitable sampling frame. A suitable frame

must be reasonably complete in its coverage of the population of

interest. The level of completeness of a frame may indicate any of
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three conclusions: (1) the frame is not sufficiently complete,

(2) the frame is sufficiently complete to provide an efficient

sampling design when coupled with an area frame in a multiple

frame type surveyor (3) the single frame provides nearly complete

coverage of the population of interest. To minimize cost, it is

desirable that the frame be one for which the majority of data

can be obtained by mail.

The DI- UI list seems to be a good candidate frame for

estimating crop acreages. The insurance code requires all

agricultural employers to file for disability insurance for their

employees if they paid wages of more than $100 in any calendar

quarter. They may, also, elect unemployment insurance coverage.

Once an employer has filed, he must report quarterly for the

current calendar year and the following calendar year even though

wages may not exceed $100 again. The quarterly report includes

all wages paid and workers employed during pay periods ending

nearest the 12th of each month. In addition to employment data,

the list has the advantage of being classified by industry codes

(field crops; fruit tree and vegetables; livestock, general farms

and so-forth).
To provide a preliminary evaluation of the list, a special

data listing of all resident farm operators with cotton in the

1971 June Enumerative Survey was obtained. Operations on the

list were identified in four classes based on June Enumerative

questionnaire answers about DI..ui-list membership. Farm

expansions of cotton planted and operations planting cotton were
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computed for each class. Operations filing a DI-DI application

form accounted for 88 percent of acreage and 68 percent of cotton

operations. Operations not filing, but paying more than $100 during

a calendar quarter (legally they should have filed) represented

8 percent of acreage and 7 percent of operations, the remainder was

accounted for by operations hiring agricultural workers, but

paying less than $100 and not filing and by operations not hiring

workers. Based upon uncertain list membership for those reporting

they paid more than $100 but did not file, completeness of the list

is 88 to 96 percent for cotton acreage and 68 to 75 percent for

operations planting cotton.

The first phase of the project is underway. A program has been

written to identify 1971 June Enumerative Input I records by classes

based upon answers recorded on Input II punch cards. The classes

identify operations as those (1) filing a Dt~utapplication,

(2) not filing, but paying more than $100 during a calendar quarter,

(3) not filing or paying more than $100, but hiring agricultural

workers, and (4) those not hiring agricultural workers. Another

program is now being written to expand all Input I commodity items

by each class. Closed segment items will be adjusted to the weighted

farm level before expansion. The completion of Phase I will yield

an estimated range of completeness for each Input I commodity item

as of June 1971. This will provide a basis for evaluating the

utility of the DI-UL list as a sampling frame with respect to various

crops and other commodities and survey groupings.
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7. Grape Objective Measurement Forecast Survey

A review of the grape objective measurement forecast survey

was begun with a review of the basic literative on grape growth

and cultural practices. This was followed by some preliminary

study of the current status of the grape yield forecasting program.

The performance of the program as evaluated against final Board

yield for the years 1940-58 and 1959-70, indicated some improvement

from the objective measurement indications which began to affect

statist estimates in 1959. The improvement, however, was not so

marked as to make one complacent about the need to improve the

accuracy of the estimates. Correlation coefficients of grower

reported percent of full crop and Board yield and production for

the 1959-69 period indicated that the grower survey is of

considerable value.

Three areas of potential improvement of the forecasts were

chosen as having the greatest promise. Briefly described they are:

1. Heat summation data may be useful in adjusting objective

measurement data for year-to-year variation in timing of the

survey relative to the stage of development of the crop.
2. Grower-reported yield per acre could be very useful in

the evaluation of new objective measurements for which a historical

series has not been built up. This would facilitate the testing

of potentially valuable measurements without burdening the survey

with relatively useless observations for a series of years.
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3. Because southern California (mainly Coachella area) table

and raisin grapes are excluded from the objective measurement survey

sample, but the area's production and acreage are included in

Board yield, the regressions may be less precise than they could

be and might be biased. Coachella area table and raisin grape

acreage and production should be excluded from the computation of

yield for use in the regressions.
Progress on this review has been limited to assembling basic

data for 14 items from which a total of approximately 30 items

potentially related to yield will be developed. One of these
items is heat summation. Heat summation is defined as the sum

of mean temperature minus 500F. for each day, that mean temperature

exceeds 500F. Approximately 20 weather stations have been selected

in grape growing areas to reflect (hopefully) crop development on

selected dates. Heat summation data will be associated with each

block based on area and the data block data was obtained. This

will provide an average of heat summation "degree growing days" for

all sample blocks at the time of the survey.
After computing heat summation data for 1971 for most stations,

it appears that for ~rap~sheat summation data should be started
March 1. This avoids picking up earlier warm periods which are

not sustained enough to start development. Ideally, one might

like to begin cumulating heat summation at the date of blooming.

If this heat summation approach proves useful, we will belnterested

in its application to other objective measurement surveys.
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8. Earth Resources Technology Satellite (ERTS) and the
California Proposal

In early 1971, a request for data and imagery from the simulated

ERTS high flight and ERTS satellite program was made through the

California Department of Agriculture. The project that we initiated
at that time was to be a study of the utility of ERTS photography for

agricultural uses in cooperation with two other Bureaus and

County Agricultural Commissioners. Potential uses of ERTS data

and imagery to be investigated were:

1. General uses.
2. Identification of land use.

3. Measurement of identified areas.

4. Forecast of crop yield potential.
5. Evaluation of plant damage due to episodes and epidemics.

All of these uses involve some comparison of ERTS data and

ground data.
Subsequently, our proposal was included in a State of California

proposal submitted to NASA in late April. Potential uses to be

investigated were not changed, but imagery requested was generalized

to the needs of the nine departments involved in the p~oposal.

To date we have not been notified whether the proposal has been

approved by NASA.
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