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PREDICTING YIELDS FROM OBJECTIVE COUNTS AND MEASUREMENTS

Rapid chan;;eé in agriculture and related industries during
recent years have brought about a very ‘critical need for
a.ccurate , current predictions of final crop yields during the
groving season. Predicting yields from objective counts and .
measurements is & new technique being developed by the Department
to mprove;its predictions of crop yields. Predictions for
nearly a century have been based almost entirely on mailed repc_orta'
submitted by farmers wio voluntarih appraise crop prospects
duﬂng~the growing season. The predictions and estimates generated
from mail surveys have generally been good over the years. B
However, the marked incréases in crop yields, greater speclal-
ization and larger sized farm units are but.a few of the factoré
tbét have reduced the ability of a non-probabi.‘i.ity sample t;o'
supply accurate information about crop prospects. This

development has led the Department of Agriculture to initiate

a limited program of surveys based upon probability samples, the

_ limitation being imposed by relative lists and available resources.

Preseutly the Department is conducting two general purpose
probability sample surveys each year based upon an area sampling ‘.

frame. The i’:lrst, centered about June'l, is to obtain planted

acreages, farm numbers, livestock inventories ,' poultry and dairy

statistics, farm labor and various items of economic information

associated with the farm headquarters. This survey provides an

early season base for, planted acreages of crops, farm numbers,
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and livestock inventories, as well as a listing of crops by fields
that can be used for the random selection of fields in which to
make o'bjective yield .counts and measurements for several crops.
The second general purpose survey is conducted a‘b'o:ut December 1
and is similar to the June Survey‘ except emphasis. is placed upon
‘harvested acres, .production and livestock inventories. In '
conjunction with these two surveys objective yield surveys are

conducted during the growing season, usually at monthly intervals,

for corn, cotton, wheat, soybeans, tobacco, and for a number of

tree crops which include oranges, iemong ’ peaches, pears, sour
cherries, walnuts, filberts, and almonds.
Techniques for estimating and predicting yields have been
developed which are based upon actual field: counts a.nd mea.sure- .
ments rather than grower Aappraisals. Predicting yields by objective
counts and measurements has many advantages ovexr those based ‘
upon Jjudgment estimates of c}op condition or probable yield.
The various fruit counts and rfzaturity data collected from a probability
sample provide a more precise picture of crop conditions and J
progress through the entire growing season. Pronounced changes
in crop prospects due t0 improved varieties , cultural practices, e
- and more favorable weather tend to be reflected more accurately
by objective rather than subjective appraisals particularly in
a year followin.g a below average yleld. With the final harvest
estimate obtained from the objective yield survey the actual predicting |

error can ‘be measured. ) Too , the estimate of yield a.long with
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the acreage estimate based on the Enumerative Survey provides
an estimate of production with known precision. Objective ;
measures of yield, however, are much more expensive to collect
than subjective.

The predicting models established to date for most crops
are generally still in their infant stages. This is a new field
of endea.vor and many new relationships are yet to be discovered
that will serve to improve current forecasting procedures. The ,
principal disadvantage is that these pret_licti.ng models cannot
forecast the weather for a season. They merehr reflect what can
be expected on the everage. ‘Consequently abnormal freezes,
droughts, or wet seasons occuring after the monthly i)z;ediction,
vhich was the case with the August 1, 1962 prediction of large
bolls, can only be accurately evaluated as they happen or after
they have occured. Axiother deficiency is that the precision of
| the prediction ca.nnot be measured at the time each month's prediction
is made. Most of the work to date in the field of ob:jective
counts and measurements has been of the very simplist ty'pe and has
served only to lay the' foundation for a future program that will
enable the Department to more accurately appraise crop prospects
during the growing season.

When any crop is mature’and ready for harvest estimating yield |
is principal]y a sampling problem. The harvesting and weighing
of the final crop production at harvest time, from a well designed
sample of suitable sized sampling units, can prociuce estimates

of yield that are as precise as desired provided biases associated

N
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with small plots can be controlled. Experience to date in making
obJec£ive counts and measurements indicates that most of these
inherent biaseé can be contr;1led effectively by well defined
field procedures and by intensive enumerator tfaining, supervision,
and quality checks. The following table indicates the size of samples
(allocated to produce both State and national estimates) and the |
standard error, at the obtained level, for the four field cr&pa

included in the program.

TABLE l; OBJECTIVE YIELD AND MEASUREMENT SAMPLING INFORMATION
FOR WINTER WHEAT, CORN, SOYBEANS, AND COTTON

Approximate: : Total : Standard erroxr
size of : Number : aggregate : of the
sariple area: estimated

Crop sample plots: of
per field : fields :to be harv. yield -
(acres) (number)  (acres) '
Winter Wheat .00021 2,300 A48 .25 bu.
Corn .00L55 3,300 ©15.02 .70 bu.
Soybeans .00085 1,900 "1.62 .30 bu.
Cotton . .00300 2,600 7.80 7.50 1b. lint

The number of fields in this table represents an objective yield

program that is expected to be in operation by 1966. The yield of - -,

winter wheat produced in the nation's 33 million acres will be
estimated with a coefficient of variation of less than 1l percent
by the sample of plots aggregate areas of which are less than
1 an acre. For the 57 million acres of corn, the same'precision

is obtalned from a sample of 3,300 corn fields (from which about

15 acres of actual corn would be harvested). - Likewise, for cotton

and soybeans the indicated sample size will result in.a comparable

sampling exrxor for the yield of those crops. Estimates produced .

o
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fér most of ﬁhe individual State yields as an intermediate step
in deriving national estimates have sampling errors of 3 to 5
percent for most crops. These yield per acre estimates at harvest
time for the various crops and the probability survey dafa for
aéreages provide unbiased estimates of production &hat have measures,
of precision and reliability. The final objectivﬁ coﬁnts and
measurements from sample plots at harvest also serve to measure
the accuracy of predictions that were made for the unit during
the growing season and to determine relationships between early
season plant characteristics and the final yield components.
Predicting yield for a crop during the growing season,

before it reaches maturity, is a more difficult task than

- estimating yield at harvest time. Since the final yield has not

" materialized it is necessary to discover plant characteristics

which may be used to predict the components of yield. The

‘develorment of objective yield predicting formulas for yleld

components, mst be based upon observable plant characteristics and

a comprehensive kmowledge of the fruiting behavior of the plant.

These equations must translate plant characteristics observed on

any date into accurate indications of various yield componeﬂﬁs.
Predictions currently being made can be divided into two

categories, (1) tree crops and (2) field crofs. Forecasting

yield for tree crops is different Trom field cfops in that.by

the date of the first forecast for iree crops, the bloom has

; occurred and all fruit for the season actually set. The

predicting problem is then confined to estimating the fruit

present and predicting droppage and sizing. However, for many
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field crops the first forecast is often’ made before all the
young fmit is set which requires forecasts for additional .
components. To illustrate this difference, Florida citrus will

be used as an example of a tree crop and cotton as an example

of a field cxop. -
PREDICTING CITRUS PROIUCTION -

Florida oranges bloom in February or March. There 1is
a heavy drop the following June, and sometimes an additional
bloom in June. - Eaﬂy varieties begin to ripen in late
September or early October with later maturing varietles
ripenihg as late As March of the following year., The first
forecast of production, for which yield per tree is needed,
is mad;a October 1. Fruit numbers are estimated by a sample
survey conducted each year in August and September. The sample
consists of about 4,000 randomly selected trees in 1,000 '
orchards. One of the more difficult tasks with objective fruit
counts is that of counting fruit on the sample trees. Counting
fruit on a sub-sample of limbs for the sample tree is a; technique
recentiy developed that is efficient and precise. Sample
limbs a.nd rb‘.;ranchee are selected on sample trees by a random
' process 1 whiéh the probability of selection of a limd or branch -
is governed by size. The practical application of the technique
is fairly simple. First the primary dbranches of the tree are

" assigned probabilities of selection based upon their cross-sectional
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areas and one of these branches selected at random based on the
probabilities assigned. The secondary branches emanating from the-
branch selected by the above method are treated in the same W
fashion, and the process is repeated until a branch of suitable |
size for counting 1s reached. The prbcess of éelec;ting a sample
branch ends when a branch representing close to 10 perceht of
the total tree is reached. All fruit on the selected branch
are then counted. An unbiased estimate of the total fruilt on the
tree is given by multip],ying the number of frult counted on the
selected branch 'bj _the reciprocal of the product of the proba_bilitiea
assigned at each stage of the branch selection as shown in formula (1).

l . .
(1), - c

xi a Egtimate of number of fruit for ith tree

Pp

= Probability of selection for primary limb ith tree
i ‘ A

Py = Probability of selection for secondary limb ith tree .-
i A .

C{ ‘= Count of fruit on sample limb for the ith tree

This proceduré from a 4,000 tree sample produces an estimate
of fruit per tree wit,h.e,.s‘tandard error of about 2 percent.

A fruit ‘size and droppage survey to collect information for
‘pro.jecting size a.ﬁd droppage to da.té of harvesi; is conducted
monthly from October 1 thm_ﬁfgh the following May in about 600
randomly selected orchards with 2 sample trees per orchard.;

There 1s evidence that frult growing on the south side of a tree

[
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tends to mature first. TFor this reason, it is important that
the point omn the circumference of the tree where fruit is
selected for measurement be chosen at random, or at least in
such a manner as to give the sampler no opportunity to introduce
a bilas by letting him select the fosition by Judgment. For the
" size measurement survey, which is made to provide a basis for
projecting harvest sizes, the 10 closest fruit to a predetermined
point on sample trees are calibrated to establish circumference
and then converted into spherical volux'nes and analyzed. The
relative Increase in frult size between September 1l and harvest
has been surprisingly constant from year to year. Since the v
growth rate is of interest, size data are plotted against time
on a semi-logarithmic scale. That curve provides a good basis
for projecting fruit size a;t the time of measurement to size at
barvest when the stage of maturity of the fruit at the time of
measurement is taken into account. From fruit size measurements
obtained from packing house bins, a x*elationéhip ﬁas worked out
between the size of fruit and the number of fruit per box, and
this re}ationship is used to convert projected size at harvest’
to the expected numbfar of fruit per box.

For ﬂiei droppage’ ;stima.te sample limbs are chosen, in a
‘manner similar to those for estimating fruit munbers » that represent
about 2 percent of the total tree. Sample limbs are tagged and

the fruit '6n these counted monthly during the growing season.
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Total droppage to harvest is projected from the droppage data :
collectied to date each month.

The estimate of fruit per tree in texrms of boxes is given

by formula (2) below.
" (2) : Y=-X(l.0-d)x%'—

Y = Estimate in boxes per tree
X = Average mumber of fruit per tree in September limb count

d = Estimated droppage rate from September through harvest -

N = Number of fruit required per box based on September or
later size projected to a harvest size N !

This estimate Y (boxes of fruit per tree) vhen mltiplied by
numoer of trees of bearing age gives an un'biased estimate of
'bota.l‘ production. A ratio estimate which relates the current
counts and measurements to & base (usually from the previous year)
and is expanded by production from the base year, has prbvided
good predictions of final production. New research work continues
anmually with the citrus objective counts to find more effective
ways of translating these measurements and counts into moxe

precise predictions.
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PREDICTIG COTTON YIDLDS

Predicting cotton yiclds by ovjective counts and.

~ucasurements 1s a more difi‘i'cul‘c task than naking Diuit predictions.
Predictions of the cotton yield rust be made Auzust 1, September 1, '_
and October 1. At the time of the ;‘;Lrst prediction (August 1),
cotton in many areas has just tegun to set young fruit and neither

of the two components waich determine final yield are present for

paling projections of survival and development. These two components

are (1) the number of mature bolls per acre and (2) tue average
weight per boll, both of waich can only be measured accurately at
narvest time. Two prediciing models have been developéd » to project
:E‘ruit.inc patterns that migh‘g énable these components té' oe
predicted. Refinements in these models are - made annually

as addivional inforrmation has become avallable. ;'his papex wil_l.‘
discuss the developuent a_u';d techniques used for only one of these
models., 'I‘h'i.s model, termed "The Rate of Fruiting Model," makes use
‘oi‘ Imown fxruiting characteristics of the cottoh plants and permits
plant observations collec‘ce(_i' during the growing season to ve

translated into indications of Tinal yield in logical fashion.

’
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In crop scasons waen cotion is late and Trulting is. nov well advanccd
4ais model is generally moxe reliable. Wien fruiting is well advanced
on Ausust 1 the second model based on the "Rate of Swrvival" is
usually vettier.
On August 1 the cotton plant is setting firuit rapidly and
a substantial paxrt of the fruit is still to be set. Thus it

1s necessary to predict the Iruit to come. TFortunately the fruiting -

pattern of the cotton plant follows an orderly procedure. Waen the

plant is three to four weels old it begins to set fruit. The

Truit firsv appears as a bud or square whicih in about three weeks
will ‘Gevelop into & bloom. ATter several days the petals  ary
up and drop from the plant and the bHud besc:r;;’s & emall boll. It then takes
about two and a hall weecks nore for the small Dboll to atiain
naxiran size. In wmost arcas it takes a fruit bud avout six weeks
to recach its maximum size and then another three to four weeks to
pature. TFor the "Rate of Fruiting Modfel" ‘the observed fruit on
tae plant at any time is expresced as a fraction of the ma.dmum
waich tiae plant will cariy. Tails is then related to tae lengtn of
vine whic:h has elapsed since squaring started. Chart 1 illustrates
the nature of this relat?i.bnship as shown by vthe dashed curved line.
The siraignv so).id line represents the gpproximavion %o this curve
walch 15 used in practice. Thils curve siows thav the appearance
of tue Tirst square coasvitutes tic starting of the fra:tixmg_cuz*ve
at the zero point, thea 3 wecks later we have our {irst ‘olo;x;x and

at this time about half vie masciimn fruit load. At the end of about .
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51l weells we expect our Tircst larie poll o adscar av waicn tine

tae plent has set the pmaxitmun fiuit load waicha 1% will caxry.
CIARD 1

In oxder to use this maxirun fiuit load relationsaip, tue Ifruit '
counts mist be made and the Truit present classified into several

categories to devermine the staze ol development Tfor cach sample

field. ObJective counts and ncasurements are curvently being

nade in avbout 2,100 sample fields in 10 étates. Tae sanpling - e
unit foxr cotion consists ot ﬁ plot 2 rows wide and 10 fcef long.

Two such plois are layed out in a sample field. A typical cotton

tate will have about 200 randomly selected sample fields chosen
with probability proporvional to size. The sample plbts'are randomly
located in each field in late July, the time of the first visit.

The fruit are counted for each set of sample plots by the
i RN

following types.
X ;;Large bolls | R - , .
X5 = Small bolls | | | | |
X3 = Ploons

X), = Squares

‘

To be classified as a large voll a ©ooll rmst measure one inch

’ i

or moxe in diameter, small Dolls aere fruit for wailcia two or

more cays have elapsed sincé blooning but wihose dianeter is less

. .
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than one inch. Blooms consist of one and two day old flowers.
Squares are fruiting buds, whose triangular shapes have reached
a minimum size of 1/8 inch at the base. |

After the fmit for the sample plots have been counted and
classified according to type, each sample field is classiffed

into one of the following categories:

Category 1 20 or more bolls per 4O feet of row

Category 2 Small bolls or blooms present but less
than 20 large bolls per 40 feet of row

Category 3 S‘qures only fruilt present

Category 1& Fruiting has not started

Categoxry 1 represents fields in which fruiting has been going
on for six weeks or more. Tae reason for requiring 20 or more
large bolls to classify the field into Category 1 is that on
the average about one-half the plants would have at least one
lz;rge boll. Category 2 represents fields that have been fruj.ting
for three weeks or more but generally less than si:é weeks.
Category 3 consists of fields that have sta.'rted frulting but have
not been setting fruit for three weeks. Category 4 is comprised
of fi'elds where frulting has not started. and no fruit is present
to be counted. |

Having classified each sample field into one of these four

. categories, the average fraction of a maximum load can be determined

’
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for each category. Those fields on the left hand portion of
Cha.rﬁ 1 with no fruit present have sét none of their maximum fruit
load. Fields vhich have squares but no other fruit are at some
point between zerov and three weeks of age and for a large number
of fields are assumed to have been fruiting on the average, about
one and a half weeks and have about one-fourth the maximum load.
Similarly for C;.tegory 3 (fields with small bolls or blooms and
fewer.tha.n 20 large bolls) over a large number of fields it is
assumed @t will have an average age of about four and a half
weeks which implies about three-fourths of the maximm load.
Finally for the more mature category (those fields with 20 or
more large bolls) .their,maxinnm load has already been reached.

To arrive at an average fraction of a maximm load (AMFL) each

of the fractions of a maxinnnn load is multiplied by the fraction

of fields in the corresponding category as shown by formula (3).
(3) AMFL = 1.00F; + .75Fp + .2553 + .00F),

Fi = Fraction of fields in the ith maturity category

1=1,2,3,_‘&

s <

With the average fraction of fruit load derived and the
fruit counts determined, an actual maximum fruit load (MAXF) can

£

e computed. IR L o e e i




(5) S = 0.Fy + 1/6 (Fp + F3 + F)).

AN
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. 1=1
(%) MAXF —REL
xi' = Number of fruit of the ith type

AMFL = Average fraction of a maximnm fruit load

Having obtained the maximum fruit load the next step required ‘ \‘
is to calculate an average slope from the fruiting curve shown ', \ |
in Chart 1. The average slope, of course, is the average rate | o '_‘; :
at which fruit are being added to the plant. Those fields which R
have not aéarte& to {ruit have a slope zero. Trom the time

squaring begins until large bolls are set (or for about six weeks) |

the glope 1s siuply the heigat of the curve, which is one, divided

by tie length of time frulting has been going om, which is six

weeks. Ience, the slope for this interval is 1/6. After a

suméle field bas reached the large boll maturity category, the - - .
slope is then again zero. Tov arrive at an average slope formula o
(5) 18 uae_»éd; wiich weights the slope for each maturity category -

by the fraction of samples falling into each category,

F{ = Fraction of fields in ith category " - | . '

S = Average alopé ‘ | ' '

Sample fields with no fruit set have been placed at the - S
zero point on the curve since by late J‘u],y squaring is genem].l,y - .

ready to start or may have already atarted but the fruit wag o
-01 L. B :

* i
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sﬁed. Waen thexre are very few fields 'in this category, this scems i
to e the most valid assumption to make'. If a laxrge fraction‘ of
the {ields were in categoxry 4 then it could not dbe a;;sumed that
thesc fields are reacdy to ctart fruitinc but that they nre likely
a week or so gmqy from fruiting and should be treated as though . )
+he rate of fruiting 'was ZeX0.
| To convert the averare rate of fruiting or average slope
fron a relative value to an absolute total the average slope l(s)-
is multiplied by the derived muximum fruit load (MAF), This R '

_converts the rate to a‘bsolute numbers of fruit termed, "Weekhr

Rate of Fruiting" (WRF). ' . K L

(6) WRF = S x LAXF A
llaving obtained the weekly rate of fruiting (or the rate at
wviaich fruitiis being added as of August 1) *;.he model makes use
of tae fact that if pla.nts arc adding i‘ruit at a rapicl. mte ..han |
it is lﬁ\ely they will continue to do so, and will i‘om J.arc,e |
volls in the next few weeks. The number of bolls addea after
August 1 has dbeen related to the weekly rate of fruiting (WRF)
as a neans of predicting—the additional bolls that arve to be ’ .
_adqed to tne plant after Aus'ust 1 and which can be e.:pected to . “

mature 1n the manner shom in Chart 2 ‘pelow.

CIART 2



‘ -'.171."
The estimated bolls to be added (EPA is a linear {unction
of the weeXxly rate of fruiting as follows:
(7 EBA = b1 + o, (WRY)
EEA = Eotirated bolls to be added

_‘ol » la.o* « .

by & 1.6k0%
Uith an estimate for the muber of bolls to be added established,
the prediction of total tolls expected (TEE) at harvest ;time is - ‘
made using formula (8). ' , Coooh
(8) TEE =Xy +Xp+Xg+EBA o
B TEE = Total bolls expectéd — .
i Xy = Count of large Lolls - |
Xp = Count of small bolls : R o
X3 = Count of bloous .
EBA = Estimated number of bolls to be o,dued
On Ausust 1 :bhe large bolis present have not begun to T:‘o:,pexl and
consequentiy cannot be picked and weig‘ned._ Hence, the predicted'
boll weight used at that time is the historic avera.gé over a
period of about 5 years. Tais has proved to be a reasonable
assunption in t‘n;a.t theu'l;etween year boll weigat variation over
~a group of States is generally less than 2 pe'rcenf. llaving thé '
second c‘omponent needed in %he model established, a net yield

prediction can be made by tiis model using formula (9).

% Paraneters developed from data collected from'1956-1962.

-~ .
. . . o .
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(9) I = -i(g}_g)’(l&o 15 - 1L

Y = et yield at narvest time (pounds of lin% per acre).
A = Square feet per acre = 1:3,560 . )
TEE = Tota.l bolls expected
Gm Pox.mds of lint cotton per pound of 'seed cotton
B = Average boll veight in grems -
GP = Gré.ms per pound = 453.99
]S = Average row space
HL, = Estimated harvesting loss
Waen the above constants are inlserted. the equation reduces to:

- ghg,g@)(a&%gmz)(mz) o ot 2088 (TEE)(BW)
w 53.99 RS = RS HL

The following table gives a comparison of the ‘August 1 pre-

dictions for the two components and the final estimate made at harvest

time for 1962 and 1963.

TABLE 4: COMPARISONS OF COMPOWENTS PREDICTIONS OIf AUGUST 1 FOR
RATE OF FRUITING lODEL AND FINAL HARVEST ESTIMATE FOR
OBJECTIVE YIELD 1962 AND 1963

1 Ttem Aucust 1 Prediction Final Estimate
' - 1962 ;1963 s T19%2 ;1963
" Jumber of bolls 375 . 361 , 336 376
Average boll weight L.92 .89 4,82 L.9h  "3

In general. the August 1 prediction has had. a forecast error of

L to 5 percent over the past 3 years.

Lt s .




~ planting in the drill as today's average row width is only .03

BY PRODUCE DATA GENERATED BY NEW PROGRAM

The obJective counts and measurements made during the
growing season for use in the predicting models for the various crops
should be of considerable value in numerous other areas of Agriculture
such as Economics.,' Agronomy, Agriculturﬁl Policy, ‘a.nd Regulatory '
Work. For exampie corn yields in the South have been changing
quite rapidly during recent years and ha.we increased about 28 pez"cent
during the past 5 years. The following data gathered in making
objective counts and measurements during this period pfovide a
good picture of some of the changes that have occurred. ' During
this period farmers have increased the number of stalks per acre
from about 6,800 to é,hoo, an increase of 24 percent. The number
of ears harvested per stalk has increased from 1.07 to 1.1l. An
average ear of corn today can be epxected to yield about .322
(South) pounds of grain at 15.5% moisture. This ear characteristic
has been almost identically the same over the S‘year pexriod,

The increased stalk population has been the result of closer

of one foot nmarrower. Gleanings from harvested fields indicate
that close to 8 percent (or more than 3.5 bushels per acre) of

the crop produced is 168t or missed in harvesting. TIarmers in

- the South on the average applied 60.9 pounds of nitrogen (M),

34.9 pounds of phosphate (PQOS), and 37.1 pounds of potash (X 0)
to each acre of corn in 1963. This represented increases of 9.6,

0.8, and 2.6 pounds per acre from the previous year for nitrogen,
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phosphate, and potash, respectively. Similar type information
is available for most crops for which objective counts are being
wade. There are also many other possible uses for information
gathered on the final visit to sample fields. During the final
pre-harvest visit to samples to make o'bjiective counts and met;xaurementa,
wahich 18 usually a ﬁek to 10 days ahead of actual harvest, small
amounts of grain,. cotton, etc., are harvested, weighed, and used
for certain laboratory determinations. These small amounts could
yield very important information about erop quality prior 'to
fermer harvest. These are but a few of the residual uses that
can be made fron; the data the Department is currently collecting
for use in strengthening predictions of yie]'.ds during the growing
season. ‘ -

Our experience with objective yields so far has been
encouraging. That precision sample estimates of yield Jﬁat \
prior to harvest can be obtained by relatively small samples has |

been demonstrated. Early season predictions of yield based upon

" the forecasting procedures in their present state of development.

The propsects for further improvement seem good, but with the

degree of precision that seems desirable at this time, there

‘appears to be little prospect of any substantial reduction in

sample size or the costs ass;ciatedeith collecting the objective
observations. Data ;::ol_lection costs are a severe limit;atioxl to

the applicability of these methods and their use is likely to

be restricted to important or high-valued crops for which accurate.

supply information is needed. ; For crops of lesser importsnce, —

‘

- counts and measurements have been fairly sitisfactory even with - ! \ /



D] -
prodictions of yicld will continue to e based updn grover estivstes
ottoined by the less cootly mailed SUrvey . For all erops catimated
Ly SRS, the matled curvey'vill coﬁinue to ploy ab. foportant paxt in
cutabliching yiclds for States end locsl wress. However, workable
rovhods based updan objeciive cqmﬁs and maéurcmnta have tcen devised
and perhaps the mcats.m'mpoae@ Yy costs moy be overcame and a

vider opplication result.
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