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SUMMARY OF SRS SORGHUM RESEARCH

By DougFenley

statistical Reporting Service ~sored sorghumresearch during 1959-
64 to collect information for objective yield procedures. Workwas carried
on during 1959-64 in Iowaas cooperative Statistical Reporting Service and
Iowa State University projects. A separate study was conducted in Oklahoma
in 1964.

Ia.lA STATE WORK

The f'irst problem considered was the estimation of' the numberof' ker-
nels per sample sorghumhead. Three methodsof estimation were tried. (1)
The first was the numberof' kernels counted on a randomlyselected branch
times the numberof' branches on the head. This methodgave a very poor es-
timate since there was a large difference in sizes of' branches. (2) The
second methodinvolved stratifying branches into three strata and counting
kernels on two branches from each stratum and multiply1ng by the numberof'
branches in that stratum. Thensumthese three totals and divide by two.
This seemedto be a goodestimation. (3) The third methodused was the
average weight of' two samples of 200 kernels divided into the total weight
of' all kernels multiplied by 200. This estimate was f'oundto be as goodas
method2 and easier to use.

Optimumplot size was the next consideration. Onthe last visit, two
heads were harvested from each of' f'our adjacent 25 ft. by 3 row plots.
Plants were counted in each of' these plots. The optimumfound was 80 feet
by 3 rows.

The 1960 study looked into the problemof' optimumplot size (f'or esti-
mating weight per head) f'or completely harvested plots. Onthe last visit a
six foot plot was set up. Eachwas divided into two f'oot subplots. The
computedoptimumplot size was f'our f'eet by two rows.

Anotherproblem considered was the estimation of harvesting loss. It
was determined that a f'our row :tarvester leaves moregrain in one.row center
than the three adjacent centers. The row centers were stratif'ied and a sam-
ple taken of both heavy and light center6. The estimate ot loss had a C•• ~
of' l~. It was stated that the stratification was l~ moreefficient than
a simple randomsamplewouldhave been. About 3~ of the total loss was
accounted f'or by loose' kernels. Thebig problem found in this portion of' the
study was hawto pick up and weight loose kernels. The methodused was to
sweepup loose kernels and necessarily sane dirt and trash. ThePrOcess of'
picking up individual kernels wouldbe extremely time consuming. An attempt



vas madeto separate kernels from f'oreign matter, with metallic sieves.
The sieves did not do a good job.

}.fultiple linear regress was used to attempt to predict average dry
kernel weight per head. Someresults are summarizedin tables 1 and 2.

TABLE1. -- Correlations of Independent Factors With

Dry'kernel weight using Y= Y. + i lh (~h - Xh)

Au~st Se'Dtember
Variable r '- r

Height of' plant .42 .38
Diameter at plant base .75 .68
Diameter at head base .41 .53
Length of head -.35 -.59
Circumference of head .40 .49
Eye estimate of no• of branches .39 .46
Eye estimate of no. of kernels .57 •23

No• of plants in row -.34 -.33
No. of heads in row .02 .31
Multiple R2 .69 .52

n (August) = 35

n (September) = 43

2



}.bre methods of estimating the number of kernels per head were exam-
ined. These were (1) Eye estimation~ (2) Weight estimation and (3)
Count estimation. Eye estimation involved visually comparing a head with
a knownnumber of kernels and the head to be estimated. Weight estimate
invo+ved weights of two samples of 100 kernels compared to the weight of
all kernels on the head. Count estimate involved counting the nUr.1berof
kernels in a three gram sample. The weight estimation was good after-
the first visit ~ but even a combination of weight estimator and count
estimators did not do very good on the first visit.

Additional analyses of optimumplot size~ number of plots~ and
number of heads were completed. Plots of two rows by 20 feet were laid
out. These were divided into sub-p1ots of one row by 10 feet. Various
combinations of the 1 X 10 plots were studied. Optimumplot size was
found to be 1 X 10. The analysis indicated five was the optimumnumber
of plot a• For predicting. dry' kern4!l, weight per head the optimumnumber
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TABLE2. -- Correlation of Independent factors with dry

kernel weight using Y = Y + E ai (Zih + Zh)
1

August September Mid Oct
Variable r r r

Height of p1ant .04 .17 .44
Diameter of base of plant .23 .52 .75
Diameter of base of head .22 .55 .78
Length of head .14 .49 .62
Circumference of head .19 .45 .77
Eye estimate of no. of branches .06 .48 .67
Eye estimate of no. of kernels .32 .49 .82
No. of plants in row -.42 -.35 .36
No of heads in row -.21 -.33 .36
Width of head .21 .48 .80

"

Wet head weight .37 .59 .89
Wet kernel weight .38 .58 .90
Dry kernel weight .35 .48 . ~-
Ml1tiple R2 .32 .42 .81·1-
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of heads was two and for estimating the optimumnumberof heads was three.
Thebest estimator of heads was the Septemberplant count. TheAugust
plant count was not 8S good since there was a problem in makingexact
plant counts. Soughumwas not very well headed and volunteer corn and
foxtail looked muchlike the sorghumplants on August 1.

Twoplots of four (18 foot) rows were randomlyselected. The first
three rows of each plot were sub-divided into six foot sub-plots. The
fourth rowwas sub-divided into nine foot sub-plots. The analysis of
variance is based on poundsper .acre (obtained by numberof heads times
dry kernel weight times expansion factor). This analysis indicated
that the six foot unit gave a smaller variance of the meanper bead
(this assumes an equal cost per head under the different sampl:llngplans
and an equal numberof heads).

Someworkwas done on dry kernel weight Prediction. Variables con-
sidered were:
(1) Augustplants per foot

(2) Augustper cent heads

(3) Septemberheads per foot

(4) August dry kernel weight per head

(5) Augustpercent dry matter

(6) August dry kernel weight times August percent dry matter

(7) Septemberdry kernel weight

(8) Septemberpercent dry matter

(10) Septemberdry kernel weight X Septemberpercent dry matter
The highest multiple R2 obtained for Augustwas .66 With 44 observations.
The highest multiple R2 obtained for Septemberwas .73 with 26 observations.

1963
,.

Plots were four rows by 15 feet with each row subdivided into 5 foot
subrows. Tworows were observed only once in August and September, and
October)•

The following table gives the simple correlation of someselected
variables with the harvested dry kernel weight per hear (For years 1961,
1962 ,1963) •
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TABLE3. -- Correlations of Independent Variables with dry

kernel weight

Variable 1 1

August plants per foot -.3994 .6650 - •7234

August 1, heads .4244 .4243 .3467

August DKWper head .5167 .6310 .4445

August 1, dry matter .2746 .3476 -.0324

August DKWX1, dry matter .4222 .6289 .3414

Septemberheads per foot - .3820 -.5547 -.7641

SeptemberDKWper head .7198 .7593 .7449

September1, dry matter .2025 .3098 .0995

Se tember DKWX matter .6071 .7082 .66 7

The above variables and an estimating equation were used to predict
dry kernel weight. This prediction overestimated the actual average by
l7tf,. The prediction of numberof heads br using August plant counts
was very close to that estimated at harvest (5.29 comparedto 5.30).

In 1963 sorghumseemedhead early and it turned dry the last part
of the growing season.

A gleaning study conducted produced no important results.

1964

The results of work completed in 1964 was very similar to those for
1963. A prediction of numberof heads at harvest using August plant
counts was very good. The prediction of dry kernel weight still left
muchto be desired. A gleaning was again performed but no advancemerlts
in methodsof obtaining to the samplewere implemented. It was re-
commendedin this report that any future workbe undertaken in a state
producing more sorghum. The poor results of the equation for predicting
dry kernel weight mayhave been due to the wide range of planting dates
and the short Iowa season.

OKLAHCJ.iA STUDY

A sample of three, subjectively selected farms with four observation
units was used. Each unit was two rows by 15 feet and the unit was divi-
ded into su~its of one row bY'five teet.

Ananalysis of optimumplot size, comparingplots 1 x 15, 2 x 15,
1 x 5 and 2 x 5 was performed. This analysis indicated that two rows by



five feet is the optimumplot size using a specified cost function.
Of the characteristics measured, length of head and diameter of'

culm ( one and one-half inches below the head) had the best corre-
lations with f'inal head weight.
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