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INTRODUCTION
Objective of the Study

The objective of this study is to develope moisture absorp£ion profiles,
as indicated by each of three different electrical moisture meters, for dif-
ferent small grains showing (1) the rate of water absorption using one temper
and (2) the rate of water absorption using two tempers,

Problem Statement

Throughout the history of milling a difference of opinion has existed
regarding the tempering time required for proper conditioning of grains prior
to the beginning of the grinding process. The majority of claims made were
based on the fact that millers designed for mill construction on the‘exact
time required for complete absorption of the water by the grain kernel,

Several studies have been performed on the rate of water venetration into
several wheats, With the World food shortage proﬁleﬁ becoming a realitv, the
milling industry is expanding into milling areas other than wheat, If the
miller of grains, other than wheats, is to operate at a profit, he mast be able
to eﬁtract the maximum amount of high grade material with the least amount of
cost. In this study penetration profiles for several different grains denotins
the rate of water penetration are presented showing where temperiné times may
vary between grains, and even among varieties of the same type grain.

The primary objective of conditioning is to have the moisture distribnted
in such a way that the bran is toush enough to resist attrition and abrasion
and vet be clearly separated from the endosperm, and to mellow the endosnerm
so that it reduces easily in the reduction svstem with the least amount of

pressure and to release the maximum amount of quality flour with a mjpimom



consumption of power., In this study an attempt was made to show how fast
the added water is picked up and absorbed by the kernel during the first

three hours after adding the required amount of water for proper milling,



LITERATURE REVIEW

During the early history when millers began to make flour bv the gradual
reduction roller svstem, it was quickly found that many of the harder vari-
eties of wheat were very difficult to grind satisfactorily. The kernels
splintered into irregular hard portions because they were so hard and hrittle.
This made it very difficult to reduce the endosperm.to flour with smooth rolls,
and the branny particles cut off by the break rolls became powdered diring the
reduction oprocess, causing the flour to be coarse and specky. The hard, hrittle
kernels also made it impossible to get high extraction rates and caused the
flour to be unfinished (44).

Numerous investigators (39), (43), (50), (55), (61) have presented the
objectives of conditioning. Kent (39) found £hat as the moisture content of
grain increases, the bran becomes tougher and less brittle, the endosnerm be-
comes mellower and more friable; but cohesion betwean the bran and endcsperm
becomes stronger, so that the endosperm is less easily detached from the hran,

There is an "optimum" grain moisture content ﬂhich will give the best
milling results: high enough to mellow the endosperm and toughen the bran
adequately, but not too high to hinder satisfactory cleaning of the bran and
sieving of the stocks (49).

Miller (43) felt it was necessary to apply more water than was required
for the middlings of wheat, and allow the wheat mass, after a number of hours,
to come in contact with drying air-currents, to insure an even distribntion
of moisture throughout the berry, The purpose of the dry air-currents was to
cause the bran to re-absorb some of the moisture from the outer part of the

endosperm, which was thousht to be wetter than the innermost part of the

floury endosperm.
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Bradbury, Cull and MacMasters (7) felt that successful temperine of the
frain was related to the structure of the various layers covering the endosperm,
because toughness of the bran and mellowness of the endosperm were dependent
upon the entrance and the proper distribution of the added moisture.

Pence and Swanson (48) found it necessary to define the words adsorb and
absorb early in Rate of Water Penetration discussions. The definitions were
taken from the New Century Dictionary: Adsorb means to pather on the surface
_of the molecules in a condensed layver, while absorb means to take up bv chem-
ical or molecular action. In evaluating the definitions, they found that ab-
sorption takes place when the water penetrate& the wheat kernels,

Factors Affecting the Rate of Penetration

Several investigators (7), (12), (26), (30), (33), (35), (L6}, (58), (59)
have studied the entrance of water into the wheat kernel with repard to tem-
pering and conditioning of the grain for milling. Bradbury, Cull and MaclMasters
(8) felt that it was essential to have comnlete knowledpe of the kernel struct-
ure because it had a direct influence on the absorption of moisture.

It was reported by many investigators (6), (125, (33), (45), (53), (56),
(59) that entrance of waﬁer into the kernel was first and most abundantly
thrpugh the germ end. Eusﬁace (20) indicated quick absorption at the merm end
was because the germ had no cuticle covering it. There are also manv inter-
cellular spaces in the parenchyma tissue, allowing for quick passape of water,

Fritsch (27) found water entrance into the kernel to be slow, because
(1) the outer germ tissue quickly imbibes until full and forms an equalizing
water reservoir, and (2) there occur in the water-conducting capillaries
microscopically small air bubbles that set up a strons resistance to the

-

water movement,



The moisture, after leaving the germ.area, travels upward throurh the
pericarp toward the beard end in the area of thin-walled cells., Another area
for quick movement of water is the intercellular spaces among the intermed-
iate, cross, and tube cells located over the lower part of the germ and alonn
the dorsal surface of the kernel (7).

Ugrimoff (59) found that water, in much smaller amounts, is absorhed into
the kernel equally through the entire kernel surface. He found also that
absorption oceurred where the kernel was in direct contact with the water.

While the structure of the pericarp accounts for the rapid initial pick-
up of water by a wetted kernel (7), (33), (52), it is the nature of the seed
coat that helps to explain the subsequent slow absorption of water. Bradbury
(7) and Grosh (29) found that breaks in the outer layers of kernels, which occur
during tempering, provide a pathway for quick movement of water into the endo-
sperm, However, Grosh (29) found that in tempering soft or mealy kernels, the
cracking phenomenén was of no significance because the evidence of cracking
could not be found. He also felt that hard vitreoug kernels absorb water
faster because of the cracks being formed allowed for faster moisture distri-
bution. Becker (3) found that absorption of liquid water by the wheat kernel
proceeded by a heterogeneous mechanism, there being a very rapid initial
absorption in which the pericarp was saturated by capillary imbibition,

Neumann (45) reported that in glassy wheat the entrance of water into the
kernel begins later and goes on more slowly; with soft wheats absorbing water
more guickly.

Farrell (22), Fraser (26), and Herd (32) found soft wheats absorbed less
water than did hard wheats and that moisture equilibration was reached sconer

in soft wheats.,



Borg (5), Bradbury (8), Fraser and Haley (26), and Hart (31) found that
smaller kernels absorbed water slightly faster than did laree kernels. This
finding was attributed to the larger absorbing surface of the small kernels,
Nuret (46) also established that kernel size influenced the amount of water
absorbed as well as did immersion time.

Several investigators (7), (45), (52) found absorption of water throurh
the bran to be limited by the hvaline layer. Hinton (33) felt the rate of
inward movement of water was slowed by the testa rather than the hvaline laver,
The testa was also found by Hinton (33) to limit the water taken up by wheat
during washing to that which could be absorbed by the pericarp.

Campbell (15) found that penetration of water to the endosperm near the
periphery of the cheek within the crease and to the cheek center of wheat was
as much as one~third the rate of the remaining endosperm. In ordinarv moist-
ened grain, the endosperm near the crease was among the last areas to reach the
final level df moisture content, Joﬁes (35) stated there was no entry of water
near the crease,

The softer varieties of wheat usually have an open crease. Tempering
water usually finds its way directly into such a crease, coming in contact
with the very bottom almost at once. The endosperms of such wheats are less
compact than are those of the vitreous kinds, requiring much less time for
water to reach the innermost portions of the berry (42).

Most hard wheats have creases which are virtually closed where the cheeks
of the berry meet., To reach phe center of the berry, water will have to pass
through the bran-coat which forms the sides of the crease and be carried
there by capillary attraction (42).

Campbell (13) also determined that anv increase in rate of water pene-

tration in scoured wheat was confined to the endosperm near the bran alons



the back of the grain, In this area it took five hours to reach moisture
equilibrium as against fifteen hours in unscoured wheat.

Fraser and Haley (26) listed time, temperature and variety of a particular
grain as factors that affected the rate of moisture penetration.

Pence and Swanson (hB)ldrew four conclusions as to rate of water
penetration:

(1) The kernel is not enclosed in a non-permeable membrane, but absorbs
water freely through the entire bran surface.

(2) The bran coat has a greater affinity for water than does the
endosperm,

(3) Temperature influences the rate at which water may enter the kernel,

(4) At 64L°F or above, the water had penetrated the wheat kernel in two
hours, and was evenly distributed throughout the endosperm.

Pence and Swanson (48) also found upon testing that wheat immersed in water
absorbed water rapidly at first, thereafter as the length of time increased,
the amount of water absorbed gradually decreased. Earrell (22) had similar
results to those found by Pence and Swanson (48) while working with wheat.
These test results tend to indicate that as wheat becomes filled with water,
the. rate of absorption diminishes.

Farrell (22) found that different wheat classes absorbed water at dif-
ferent rates. He found that difficulties arise when soft and hard wheats are
blended because soft wheat absorbs preater amounts of water faster, having
more moisture, and the hard wheat having too little for best milline,

Sehafer (53) found individual grains to be the controlling factor in
water-absorbing ability of wheat differences according to variety.

Fisher and Jones (24) found bv testing that rate of moisture penetration

was dependent upon dryness and not to hardness, It was necessary to wet and



whizz dry durum wheats several times at intervals in order to raise moisture
content from 8-10% to 16-17/5. It was impossible to raise the moisture con-
tent in one whizzing, because the surface of the kernel could not retain the
required amount of water to raise the mixture to desired moisture level.

It was discovered by Forster (25) that dirty and impure grains would not
take up water at the same rate as clean; polished grain. He foﬁnd that force
of attraction between the water and grain itself or the force of adhesion
affected the amount of water adsorbed and time required for its adsorption.

In short tempering, it was necessary to first remove all dirt and impurities
from the grain in order to control the water distribution throughout the
berry in a given period of time.

Moisture Determination

Tt was stated by Amos (1) that moisture testing as a means of determining
the state of wheat in either the natural or the conditioned state is quite an
established feature of the flour mill. In testing raw wheat for the per cent
of moisture, the results obtained should govern the treatment of that grain,
The difference of one or two per cent, would naturgily alter the treatment
and the cost of preparation for milling.

Measuring moisture electrically has been a problem for many years. The
electrical properties of grains vary throughout the countrv, and thus register
different results when tested. These electrical properties also vary from
day to day. The main cause of electrical-property variation is probably due to
the water distribution within the grain, "Free" and "Bound" water are related
to moisture measurement with electrical type meters. "Bound" water is water
which is tightly linked within the molecular structure of starech, protein, and

other components of grain to such an extent that it is essentially a part of the



physical structure, although not the chemical structure, of the molecules (17),
The dielectric constant of "bound" water is essentially the same as that of
the molecule with which it is associated; and since it is not capable of dis-
Solvingrmineral galts while so bound, it is a nonconductor of electricity (L7).
"Free" water is defined as water which is capable of acting as a solvent and
is found in the interstitial spaces between the larger moleculeé. Since this
water contains Qissolved salts, it can conduct electricity. 1Its dielectric
constant is close to the value of 80 for pure water when it contains verw
little dissolved matter (16).

The determination of moisture is by no means simple as stated by Kent,
Jones and Amos (38). The moisture would seem to be combined with varying de-
grees of affinity. Hence, different methods of determining moisture tend to
indicate in the same sample different moisture contents.

Christensen (16) found that great differences in dielectric value exist
between the Motomeco and Steinlite moisture meters even though both measure
"free" and "bound" water. The great differences in dielectric value of these
two types of water may introduce errors in measurement, when the ratio of the
two shifts. Christensen (16) found the Motomco to be decidedly less influenced
by electric variations, constantly showing less deviation from the oven method
valﬁe than any other electric meter tested.

Test conducted by Geddes and Winkler (28) found the Tap-Heppenstall very
useful for moisture content determination of pground wheat even théunh it was
designed for use on whole grain.

Working (60) found the Tag-Heppenstall moisture meter to have two rectifier
circuits which fulfilled current requirements, one of which permitted adijnst-

ment of its output voltape over a wide range.
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It was discovered by Coleman (1£) that the Tag-Heppenstall moisture meter
could not determine accurate moisture content of low moisture, low temperature
grain., Grain covered with ice or snow also offers resistance to aeccurate test-
ing because of the free moisture present on the surface of the grain,

Coleman (18) found that grain moisture estimation by conductivity measure-
ments depended upon the variation in electrical resistance with fhe change in
moisture content of the grain., The measurement of resistance is based on Chm's
Law, which states that the strength of a current equals the electromotive force
divided by the resistance,

It was discovered by Sair and Fetzer (51) that the Official Brown Duvel
method underestimates the moisture in corn by values ranging from 1.475 to 2.1%.
They also discovered corn values were underestimated 1.2% to 2,35 when tested

with the Tag-Heppenstall moisture meter,
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MATERTALS AND METHODS
The samples of pgrain used in this study were:
(a) Hard Red Winter Wheat; several varieties from different
areas of the country,
(b) Durum Wheat,
(c¢) Western White Wheat,
(d) Soft Red Winter Wheat,
(e) Red Grain Sorghum,

(f) Yellow Corn,

(E) Qats,
(h) Rye,
(i) Barley.

Bach of the different grains were cleaned on the Carter Dockage Tester
(Plate 1) using the proper riddle, screens, feed rate and air settins as rec-
ommended by the manufacturer. The grain, after being cleaned on the dockare
tester, was passed through the Kice Aspirator (Plate 1) in order to remove all
dust and fine foreign material, The feed rate and.air valve for the aspirator
were adjusted by trial and error so as not to remove anv of the prain,

The moisture meters used in the test were:

(a) Official Brown Duvel,
(b} Motomeo,

(¢) Steinlite,

(d) Tag-Heppenstéll.

Each of the moisture meters operates by a different principle. The Official
Brown Duvel (Plate 3) uses the distillation method. The Mqtomco (Plate 3) oper-
ates by the principle of capacitance, The Steinlite (Plate 3) operates b7 the

impedence principle and the Tag-Heppenstall (Plate 3) uses the conduectance

principle,



The Official Brown Duvel was used as the basis for offiecial check of ald
test made, It was used to determine the dry moisture content for nge in the
tempering of the grain. It was also used for determining if the prain was
raised correctly to the desired moisture content after adding the required
amount of water. |

Operation for each of the moisture meters was taken from tﬁe operator's
manual furnished by the manufacturer; exeluding the Official Brown Duvel
which used the AACC Method. The schematie circuits for the Motomco, Stien-
lite and Tag-Heppenstall are presented in Plates 4, 5 and 6. An operational
diagram for the Official Brown Duvel is presented in Plate 4,

Each test included a one-temper stage and a two-temper stage, whereby
rate of water penetration of the two were compared graphically. The one--
temper method consisted of raising the dry grain to the milling moisture con-
tent. The two-temper method consisted of raising the drv grain to 12, 5% mois-
ture: holding for one week in a sealed container; and then raising the erain
finally to the desired milling moisture content. The moisture added to the

grain, for each method, was calculated by the following formula:

(100 - M) .
xWy =W +B
(100 Mé)
My = Per cent of original sample that is water.
My = Per cent of tempered sample that is water.
Wy = Total weight of original sample.

B = Weight of the water to be added.
The water was added to the grain in a rotating drum (Plate 7). Fifteen
minutes were allowed for the mixing of the water with. the erain. Then after

fifteen minutes of mixing in the rotating drum, the wetted samnle was nlaced
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in a plastic bap, tied and sealed in a metal can. The required weirhed amount
of grain was removed from the sealed can at each predesipnated time irterval
and the moisture content determined. Time zero was the time the rrain was
placed in the plastic bag and sealed in the can.

For the test in which the wheat was scoured the Forester laboratorv scourer
(Plate 1) was used. The grain was passed through the machine once at an oper-
ating speed of 2150 RPIM prior to passage through the dockage tester.

The Miap Laboratory Wheat Conditioner (Plate 2) was used to heat the wheat
used for the cold versus hot wheat test., The conditioner was preheated miior
to placinr the wheat sample into the heatins drum. The sample remained in the
conditioner until the prain reached 110°F, The heat was conducted to the
wheat from electric heating elements located in the rotating drum.

The water waé added to all samples, except for the hot water treatmeht,
directly from the tap at a temperature of 72-75°F, The water for the hot
water treatment was heated to 110°F in a rlass flask.

The test weirht per Winchester bushel was deteqmiﬂcd on an aoproverd arma-
ratus (Plate 1) by the method prescribed by U.S.D.A. Cirenlar No, 971.

The method used to evaluate the actual rate of water penetration wes
based on the principles of operation for the moisture meters, When freshly
tempered grain was placed either into ﬁhe test cells of the Motomeo and Stein-
lite or passed between the rolls of the Tag-Heppenstall, the current passed
easily across the grain givinﬁ a hipher moisture indication; if not hevond its
reading capability. Then as the water penetrated into the kernel, the ease of
current flow was decreased; thereby piving a lower moisture indication until
finally one of the meters gave a reading which was within 0.25% of the deaired

moisture content.
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FLATE 1

Carter Dockapge Tester
Kice Aspirator
Forester Laboratory Scourer

Test Weight Apparatus
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PLATE 2

Miag Laboratory Wheat Conditioner
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PLATE 3

Official Brown Duvel Moisture Tester
Motomeco Moisture Meter
Steinlite Moisture Meter

Tag-Heppenstall Moisture Meter



A

PLATE 3
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PLATE 4

A, Official Brown Duvel Operating Diagram

B. Tag-Heppenstall Schematic Circuit Drawing
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PLATE 5

Motomco Schematic Circuit Drawing
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PLATE 6

Steinlite Schematic Circuit Drawing
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PLATE 7

Rotating Mixing Drum
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RESULTS AND DISCUSSION

The experimental results for the different grains are presented in
Tables 1 through 124.

From the experimental results, rate of water penetration graphs were
drawn where one stage tempering and two stage tempering results were compared
(Figures 1 through 53). The Tables and Graphs vary in mwnmber of readings
because moisture determinations were taken only until one of the three moisture
meters read within 0.25% of the desired moisture content for a testineg series,

The following is a break down of the time readinss:

Time Reading Actual Time of Temper
0 15 min.
1 30 min,
2 45 min.,
3 60 min,
4 75 min.
5 90 min.
6 105 min,
7 120 min.
8 135 min.
Q 150 min.

10 165 min.
11 180 min.
12 195 min.
13 5 hrs.
14 Q9 hrs,
15 21 hrs.

Each test was duplicated with the data of each evalnation being statis-
tically analyzed to establish that each test reading did fall within a 95%
confidence interval about the mean test reading. Upon éxamining'each of the
tables, it was observed that no test reading fell outside the 95% confidence
interval band.

The test weight per Winchester bushel was determined just prior to ad-

dition of temper water., The test weight results are presented on each of the



Fipures., It was determined by testing that the test weipht (T¥) for the two
temper grains was less than the test weight for the one temper prains., It
was discovered by Pence and Swanson (48) that test weight decreased with ad-
dition of moisture; even with different ﬁrotein contents, Their test showed
that wheats wetted and redried to the original moisture content would not
regain the oripginal test weight.

It was also observed upon examining most of the Tables that a positive
sign (+) was placed by the moisture readings at the beginning of temper. The
(+) sign denoted that the moisture (as determined by each moisture meter oper-
ation principle) was beyond the meters' moisture determining capability, The
graphs depicted this graphically disregarding the (+) sign, As the water
penetrated into the grain and the moisture reading fell within the capability
of the meter, the bars of the graph became shorter in length, 1In some cases
the bar was graphically shown to be greater in length than the maximum capa-
bility moisture meter reading due to temperature corrections and/or test
weight corrections. These findings are presented in Fieures 2, 5, 6, 8, 9, 14,
17, 18, 20, 21, 26, 29, 32, 33, 37, Lk, 46, 47, and 52. The temperature cor-
rections were required for the Motomco, Steinlite and Tag-Heppenstall and the
test weight corrections was required for the Steinlite,

Hard Red Winter Wheat. Results in testing Hard Red Winter Wheats from differ-

ent areas of the country and at different dry moisture contents are nresented

in Tables 1 through 47. A test was conducted for each of the tested moisture

meters for each type grain to show the relationship to one another. Fipgures 1
through 18 show the one temper versus two temper for each moisture meter

for each type prain,
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For each series of test made and for each type moisture meter the two
temper stage of tempering had a greater initial rate of water penetration,

For the dryer grains the degree of difference between the one temper and the
twe temper were even more detectable,

It was reported by Fraser (26) and Swanson (59) that a longer temver
was not needed to effect water distribution uniformly throughout the kernel,
They found that a uniform distribution of moisture was effected in one hrur's
time., But this finding did ﬁot preclude the possibility of the water affect-
ing other changes in the endosperm, As can be seen from viewing the graphs,
the water is not uniformly distributed throughout the kernels after cne
hour's temper. The dry, harder kernels still have most of the water on the
outside of the kernel.

Jones and Campbell (36) and Scott (54) reported moisture to be still
moving through the endosperm after seven hours becoming stationary after twentv-
six hours when tempered at ordinary temperatures. This report was in contrast
to Fraser (26) and Swanson (59) who reported that water penetrated to all parts
of the grain in one to three hours. Their test probably reflected onlv the
departure of moisture from the bran into the endosperm as a whole, as it can
be- seen from the moisture profile graphs that water is still moving after
three hours of temper, Millar (41) reported it was only possible to wet the
outside of the bran, and as it was required to have the moisture distributed
evenly through the berry, the grain had to lie in a bin for the water to soak
through into the inside of the berry.

Tables 37 through 48 were tested only by one temper to show how water

nenetrated Hard Red Winter Wheat either of a different variety, or from a
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Table 1. California Hard Red Winter Vheat raised from 6.8 to
16.0 per cent moistnre indicaterd by Motomeo.

TIME MEAN TEST 1 TEST 2
Q 24,00 24,00+ 24,00+
1 24.C0 20,00+ 24,00+
p 24.C0 24.C0+ 24,C0+
3 24 .00 24,00+ 24.00+
4 24.C0 2400+ 24,00+
5 2‘1.‘:0 24-(;0" 2".00"‘
¢ 22 .53 22.48 23.39
7 21.76 21.60 21.61
8 21.06 21.C8 ; 21,03
< 20.08 19.69 20.46

1€ 18.7G 18.72 18,67
11 18,12 17.54 18.29
12 17. ¢4 17.46 17.81
12 16.17 16.C1 16.32
14 16.C1 1'5.'34 16.08
1% 15. 16 15.81 15,71

AN ASTRIK IS PLAGED AT ANY TEST READING WHICH COES
NOT FALL WITHIMN A 55% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
DFF THE SCALE.

Table 2. California Hard Red Winter Wheat raised from 6.8 to
12.5 to 16.0 per cent moisture indicated by Fotomeo.

TIVE ME AN TEST 1 TEST 2
0 2G.S7 20.48 21.35
1 16,57 19.78 20.16
2 1G6.11 19.01 19.20
2 18, 32 18.22 18.41
4 17.23 17.C4 17.42
5 16.54% 16. %4 17,04
é 1£. 84 16. B4 16-8"
7 16 .50 16.55 lé.44
€ 16444 16.4%
9 16.44 16.44 16444

1C 1644 16.44 lé6.44
11 16,35 16.35 16.35
12 16425 1€.25 1€.25
12 16.11 16.11 1é,11
14 l6.11 16. 16 1€.C¢
15 15.83 15.82 15.€64

AN ASTRIK IS PLACED AT AMY TEST READING WHICH DOES
MOT FALL WITHIM A 95% CUNFICENCE INTERVAL ABCUT TEHE
MEAN TEST READING.

A PLUS TS PLACED AT ANY TEST READING WHICH WENT
NFF THE SCALE,
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Table 3. California Hard Red Winter Wheat raised from 6.8 to
16,0 per cent moisture indicated by Steinlite.

TIVMF ME AN TEST 1 TEST 2
0 2770 22.70+ 22+ 1C+
1 22+70 22. 70+ 22.7C+
2 22.70 22.70+ 22.7C+
3 22.70 22.70+ 22.7C+
4 22. 70 22.7C+ 22.TO+
5 22.10 22.70+ 22.7C+
6 22.70 22.70+ 2270+
7 22.10 22.70+ 272.70+
a 22.70 22-?[}“‘ 22-70"’
S 23.57 23.85 23.28

10 22.41 22.25 - 22.47
11 21.19 2l.42 20.5E
12 20,54 20.E7 20.21
13 18-3" 18-34 18.3“‘
14 17.84 17.96 17.71
15 17.¢4 17. 67 17.61

AN ASTRIK IS PLACED AT ANY TEST REACING WHRICH COES
0T FALL WITHIN A 95% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST RFADING.

A PLUS IS PLACED AT AMNY TEST READING hﬁICH WENT
NFF THE SCALE.

Table 4. California Hard Red Winter '/heat raised from 6. to
. 12,5 to 16,0 per cent moisture indicated by Steinlite,

TIVME MEIN' TEST 1 TEST 2 .
¢ 22.70 22. 70+ 22.70+
1 22.40 22.86 23.94
2 21.(4 /le4d 21.R0
3 20.’*6 20-34 20.68
4 19,42 15.¢2 15.21
5 19.00 13.99 15.00
€ 18,75 18,71 18.75
7 le.71 18.57 19.84
F 17.45 18.41 18.49
9 18.33 18.24 1E.42

10 1f.28 18.34% 18.21
11 18.14 17.¢6S 16.28
12 18.C3 17.52 12.14
1A 17.80 17.83 17.7¢€
14 17.€1 17.€5 17.57
15 17 .47 17.46 17.48

AN ASTR K IS PLACFD AT AMY TEST PEADING WHICH DNES
KT FALL WITHIN & S5% CCAFICENCE INTERVAL AECUT THE
PEAN TEST READIMG.

A PLUS 1S PLACFD AT ANY TEST READING WHICH WENY
AFF THE SCALE.
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Table 5, California Hard Red Winter Wheat raised from 6.2 to
16,0 per cent moisture indicated by Tag-Henpenstall.

TIME MEAN TEST 1 TEST 2
0 24.10 24.1C+ 24410+
1 24,10 2he 104 24,10+
P 24,10 24,10+ 244 1C+
3 244,10 244,10+ 24.1C+
4 24.10 24,10+ 24.10+
) 24,10 24.10¢ 24.10¢
€ 24.10 21N+ 24,10+
T 2,10 24,10+ 24,10+
A 24410 24,10+ 24.1C+
S 2410 244104+ 24.10+

14 24.10 24. 104 24410+
11 23.62 23,62 23.¢6C
12 2252 2253 2250
12 18.38 18.28 18.47
14 17.36 17434 17.37
15 17.09 1l€.58 17.19

AN ASTRIK 1S PLACED AT ANY TEST READING WHICH COES
NOT FALL WITHIN A S5% CCNFIDENCE INTERVAL ABCUT THE.
MEAN TEST REACING.

A PLUS IS PLACED AT ANY TEST READING RHICH WENT
OFF THE SCALE.

Table 6. California Hard Red Winter Wheat raised from 6.8 to
12,5 to 16,0 per cent moisture indicated by
Tar-Heppenstall.

TIME MEAN . TEST 1 . TEST 2
C 24,10 24.10+ 24410+
1 24.10 26.1C+ 24410+
2 24410 24. 104+ 24.10+
3 23.16 22.81 23.51
4 21048 21.28 21.(.‘8
5 21.03 20.38 2l.c68
t 16.61 15.F4 1G.617
7 19 .49 19.50 15.417
g 19,23 16.23 15.23
S 13.08 18.E0 18,65

1C 18.65 18.¢€5 18.€5
11 18. 60 18.%0 1R.50
12 18,20 18.10 18.30
12 17.53 17.53 17.53
14 17.C8 17.12 17.03
15 17,02 17.C2 17.01

AN ASTRIK 1S PLACED AT ANY TEST READING WHICH DOES
MOT FALL WITHIN & 957 CCNFICEMCE INTERVAL ALCUT THE
MEAN TEST READING.

A PLUS TS PLACEN AT ANY TEST PFADING WHICH WENT
OFF THE SCALF.



ILES

Li.

RC

a.

Ll

MOBISTUR

— U
i
CI-
3 L
L =
T
a J
O (T
— (0
C]|_..
= C
——
&
¢ il
T |
T
<
o,
(A

BU.US AT 6.2 11.C,
58.03 AT 12,54 .0,

TW=
TW-

-
(.

o
l‘__
(U B
o

—t

1
2

L9
0

5(52-& ‘%{ ;\7«" \’,<(
L\\\i\\g SRS

.....

m\\\\\\\\\\~ R s\o X &\\\\\

- W N
[ - RERERDRRECRN NN \‘:\\

R R RLRR

[‘:‘T:\\ \\ \?\‘ o \\\\\ \\\\\\- \\ \-\‘ S \\\A\\\\\\ \

R
b\\\\\\\\\\‘k\\\\\\\ N \\\:\‘}\\\ NN \J

R R TR
NW\\‘\\‘\\\\\\\\\\\\\ NN

E%: 123 ,‘C:y/v\xxx «

\‘%\\\\ \N\*&@ *\:‘::‘; SR
SN

AN

AN
AL »,v?,.;\,,}\w:\\\ SRR

¢ ‘- FALI
SRR \ﬁx\ RN %1\\\
M@Q RO NN

AW ﬁ\‘\\\ SRR Y\\ \\\\Y\i\\

SN

e SRS
\\.\\;\\\\\\\\\.E\l}"\ x:.“ ri\\\\,.\\}_\\\\ 4
"—MLL O ’ '-—J}Wm'”
ﬂw o ™ ' . L
o) e - ;

,?Hﬂ TETOW INADN A

e

\§x£\ “Cty\vtxx
ﬁ\\m\\i\\\\\\\\\\\ % NN

/
i

A

ed Hnter iTheat one temper verses twe termer b

Tap=Teonenstall,

California Hard

34



Table 7. California Hard Red Winter Wheat raised from 8.25 to
16,0 per cent moisture indicated by Motomeo.

TIME MEAR TEST 1 THST 2
0 24400 24,004 24,0C+
1 24.00 24,00% 0 24,00+
Z 24.C0N 24 .07+ 24,.0C+
3 24.00 244004 24.704
4 24. €O 24, Md+ 24 .00+
5 21,130 21,18 2le41
6 20.640 20.73 fl.12
7 20,26 20,17 20.54
8 19.19 18.80 15.57
S 1P.31 18.472 1R.20

10 17.70 17.59 17.41
1) 17.50 17.43 17.57
12 17.20 17.15 17.79
13 15, &0 16,42 16.75
14 16421 16421 16,41
15

16.117 1€.16 16.17

AN ASTRIK IS PLACFEN AT ANY TEST QEADTAG WHICE LO=S
NAT FALL WITHIM A 95% CCONFINENCE TMTFRVAL ARCHT T
MEAN TES5T PEANING,

A PLUS TS PLACED AT &MY T&ST READING WHICH hFﬁT
NFF THE SCALF. ‘

Table 8, California Hard'Red Winter Wheat raised from £.25 to
12.5 to 16.0 per cent moisture indicated by Motomco.

-

TIirE YIAM TEST | TTST 2
C 19, GR 1G. 872 2.12
1 1G 00 T TYLRG. TRy
2 1764 17.61 17.G4
2 17.24 17.23 17.14
4 , la.75 16.75 16.75
5 16 55 16.54 1556
[ 16.75 16454 lé.16€
7 16.26 16.35 1A.1F
g 16,20 16.23 16.15
G 16.1% 164172 1¢.1¢

Ll Llhel5 164173 €18
11 16,13 16,12 1£.172
12 l6a13 1612 l1f.12
12 16.18 16117 16,18
14 16.C2 16.072 ' 1£.C3
| 15.66 15.92 - 15.55

AN ASTRIL IS LACED AT ARY TEST PFANING BHICE °7FS
NAT TALL WITRIHN & G657 PEAFIRCMNOE JRTERYVAL ARCOT THT
MFAN TFST RFATIMNG,

A PENS 1S PLACTS AT AMY TEST BEARING WHICH WENT
NEFE TEe SCALT .
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Table 9. California Hard Red Winter Wheat raised from 8.25 to
16.0 per cent moisture indicated by Steinlite,

Tire MITAN 108y ]_ TFRET 2
0 22470 22,70+ P2 104
1 22.10 P2 70+ 22,70+
2 2r. 10 S 22.7C+ 22.7C+
3 27.10 272,774 22.7C+
4 22.10 22,79+ 22.704
5 22410 27.704¢ 22,70+
@ 23,60 23 RR 23.91
7 2%,1% 23,27 21.CH
R 72.C8 22.17 27200
S 20.50 2064 20,62

11 16.25 13.57 15.52
12 16,28 16,33 16,472
13 18,53 18.60 16,45
14 18.11 18.21 17.9)
15 18, (4 18.09 1P.C7

AN ASTRIK 1§ PLACED AT AMY TEST BTADING WHECH LFES
NGT FALL WITHIN A §5% CONFICTNCE THTERVAL APCUT ThE
MEERYN TEST PEATIMG,

A PLUS 1S PLACED 8T ANY TEST REALINE Wh[CH KEWT
CFF THE SCALT.

Table 10. California Hard Red Winter Wheat raised from 8.25 to
12.5 to 16.0 per cent moisture indicated by

Steinlite.

TINF W AN . TEST 1 TEST 27
n N 22,41 26,37
1 21.54 21446 21.66
z 20,17 20.23 16.96
3 15. 88 19.67 1S, 4
4 10,33 19,34 16,22
€ ' 15.E° 16.7% LR.ON .
6 19,77 18,81 18.067
7 18,79 1876 18,81
£ 18,70 17,56 18.91
Q 1969 18.56 18. ¢l

10 16, 6% 18,64 18,60
1 18,410 18,25 18,54
12 17,5m 18.59 - 14680
13 19,50 17,64 17.41
14 16435 18,06 18,04
15 19,74 11,29 19,18

—l
ol

AM ASTLI® 1S PLACED AT ANY TEST fLPOING WHICH NOCS
GAT CALL WITHIN A GHY CORRINCNOE JATERVAL AFCUT TEF
MEAN TEST READING, )

A BLUS TS PLACEN AT ANY TEST SEANTAG BHICH WokT
OFF THEY SCAL T, ;
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Tahle 11. California Hard Red Winter Wheat raised from 8,25 to
16.0 per cent moisture indicated by Tag-Heppenstall,

TIPE M AN TEST 1 TEST

0 ?4.10 24104 ?4-Iﬂ+
1 24,10 2b.10% 7 24,10+
2 24410 244110+ 24610+
3 24,10 240 17+ 24419+
4 ?4.10 . 24, 1C+ 24,104+
5 24410 ) 24,104 24410+
& 24,10 244104+ 24.10+
7 24.1C 24,104 74.1C4+
8 24,10 24,14+ 244104
S .24, 10 244 10+ 204+
10 23,72 22.72 . cl.72
11 21089 Zl.q?. 2].8()
| Zl.CC 2 EH 21413
13 13.22 1R, 16 12,28
14 16,€% l6a€5 16.73

15 1¢.C9 16.C5 16.13

AN ASTRIK 1§ PLACFD AT ANY TEST READILG wHICH (nfg
NOT FALL WITHIM A S52 (CMFIRENCE THNTYEE VAL ANCUT T
MEAN TEST PEAMTNG,

A PLUS TS PLACFD AT ANY TEST REANIMG WRATCH WEHNT
NEF THE SCALE. d

Table 12. California Hard Red Winter Wheat raised from 8.25 to
12,5 to 16.0 per cent moisture indicated by

Tag-Heppenstall, -
TINVE ME AN . TEST 1 o TEST 2
“-’ . 2“1.10 -?4'1{!"' Z“:!.lr!-
i 2h .48 2h,t1 o 2h.41
¢ 37.97 22463 2,90
3 £1.2% Z1.4n 21,1°
4 20,29 2047248 20,22
& 16. €7 16.7% 19,60
& 19.r8 19.r% 19.CE
7 ]dlf"% l_Rnfl- " 18.4{]?
8 14,22 ‘ 1B, 272 1R 20
g9 17 .38 18,171 17.7%
| 17. 17 17.78 17.75
11 17.57 - 1781 11,657
12 17.38 17.34 17.7%8
12 1h, B8 16,3 16,87
14 16443 16435 | N
15 16.20 lo.23 TeabE

AN ASTETK 1S PLACED AT AMY TIST READRJMG WHICH ©ncs
NIT FALL WITHIN A 652 CONSTEPNGT INTRoval APCHT THE
MEAN TEART RDEANBING,

A PLUS 1S PLACED AT ANY TEST PEANIAG WHICH WIKT
NFF THE SCALY, .
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Table 13. Montana Hard Red Winter Wheat raised from 8.35 to
16.0 per cent moisture indiecated by Motomeo,

TIVE MIEAN 17 1 TeERT 2
C 24.00 2401+ 24.CN+
1 ?."10[:0 2‘!.‘7“1"’ 24.’]0“'
2 24,00 24,004 24.CC+
3 24.019 24.N0+ 24004+
4 24.CG 2h.CCH 2heCC#
5 21.21 ' 21.11 Z1.3C
¢ 1<, E? o 1e.17 16.56
7 18.42 1P.f1 149,73
5] 1801 12.01 ol
G 17.%59 17,42 17.74

10 17.#0 17.67 17.62
11 17.4C 17.46 17.33
17 17.24 17.272 17.14
13 1756 16.5¢ 1€.5¢€
1% 1he 20 16,28 |

AN ASTYTX 1S BIACED AT ANY THST READINMG WHICH L7o€
MOT FALL WITHIE A 963 CONFIOCHAE IMTEEVAL 20007 THE
ATAN TI5T RCALING,

A BLUS 15 PLACEY AT ANY TEST 20ACING WEVCH WEMT
CEF THE SCALFE,

Table 14. Montana Hard Qied Winter “heat raised from 8.35 to
12,5 to 16.0 per cent moisture indicated by Motomco.

TIME prEAN TEST 1 T 8559
0 24.C0 24.70% DL CCH
l ].';-("ﬂ ?n-"ié l")‘ﬁ"iq

2 1n.r1 1451 1d.76 *
3 17.52 18,173 17.71
4 17.18 17.33 17.72
E ! ].(."l ca? R ]?- \]2 1"&(;.)
£ 1heR8 16,52 lb.F4
7 1% 772 16.73 16,772
8 16,73 16.77 1673
(} IF“?? ‘.6.’% ]lrJo-’ﬂ
1n 16 €1 16, 1€ 16,51
i 1€« 51 16.51 164,51
12 1£.%1 1. 51 1¢.51
12 lf."? 1('0{‘7 l’?o‘!T
14 Lhelfs G 1€.2¢
1€ 16.CS 14,19 15.99

AN ASTEIK TS PLACER AT ARY TEST READING WHICH 1075
MOT OPALL WITHIN A G982 CONFIDFNCE INTERVAL ARCNT THE
MEAN TFEST REACTHNG, .

A PLMS TS PLACEN AT ANY TCST PEANTAG WHIGH WEMT
NEr TRe SCaLs, & : .
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Table 15. Montana llard Red Winter Wheat raised from 8.35 to
16,0 per cent moisture indicated by Steinlite.

TI“E ?FAN TEST | TEST 2
0 224,110 22.704 2270+ N
1 272.1C 224704+ 22.7C+
2 22,10 22,70+ - 27.7C+
3 22470 22.70+ 22,704+
& 22.10 22,10+ 22,10+
5 27210 22.70+% . 224704
[ 21.57 21.14 22.00
E 20.16 ?2N.33 19.6°
9 19,2% 19,¢2 ts.an

10 14,30 1R.E7 16,13
11 16. 24 . 19.23 19.25
12 16,272 19,23 15,22
13 1R.43 19.50 1R. 3¢
14 1R, 19 18,21 17.66
15 17.54% 18.09 17. 88

AN ASTRTK [€ PLACTE AT AMY TEST REANTAG WwiICH LU¢
NAT FALL WITHIN A 953 CCRFIDFNCE 1RTERVAL APCHT s
MEAN TEST REANING,

A FLLS 15 PLACER AT ANY TZ€T RTANTIG WHICK wEMT
OFF THE SCALT . -

Table 16, Montana Hard Red Winter Wheat raised from 8.35 to
: 12,5 to 16.0 per cent moisture indicated by

Steinlite,
TIvE wEAN , TEST | TFST 2
n 272.710 L2247+ 22,704+
1 23.55 23.94 J3.1¢
? 21.67 ?1.57 21,27
3 20,01 AN ©15.4C
4 19.54 19.726 16,72
5 15,5¢ 16, £4 la,7n
6 19 .38 19.°¢1 19,74
7 15.29 154727 15,38
f 15,30 19,27 16,7
9 19,19 19.09 19.2¢
10 17.¢6 16, C4 12.6h
11 15.14 19.11% - 15414
12 18, ¢8 19,17 18,74
13 16,78 17.54 | A
14 18 .AT 18.74 1E.SC

€ 14, €23 1R, GR LR SR

AN OASTZIN 1S PLACEN AT ARY TEST RFANTAG WHICH AT
ST FALL WITHIM A G857 COAMTINTHCE TRTERVAL APCUT 7o
vept TIST BEACTNG,

A PLUS 1S PLACEND AT ANy TEST pUARIMG WHICH WERT
NEF TIE SCALT,
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Table 17. Montana Hard Red Winter Wheat raised from 8.35 to

16,0 per cent moisture indicated by Tap-Heppenstall.

TIME HEAN TEST TEST 2
C 2a.10 2halNt 2h. 10+
1 24410 L2410+ 24.1C+
Z 24.10 24,10+ . 24.,1C+
3. 24,10 24.104+ 24,10+
4 24,10 24,10+ 29.10C+
5 24.10 Phe It 24.10+
& 24,10 2401”4’ 24%.1N%
) 2h.48 24440 24,58
8 22.72 722.42 23.02
S 21.33 721.88 Z1.13

lo 20,27 20.28 20,25
11 15,78 15.76 16.580
12 19.51 16, %1 1€, 51
13 17.71 17.62 17.°70
14 16,35 16426 16.41
15 16.15 16.15 16415

AN ASTRIX T€ PLACED AT ANY TRST REANIAG WHICH DEFS
NAT FALL WITHIN A 962 CONFIDEMGE INTERVAL ABQUT TH¥
TEST BEANING,

MEAN

A PLUS TS PLACEY AT ANY TEST REANIAG WEICK weNT
REF THE

SCALE .

Table 18, Montana Hard Red Winter Wheat raised from 8.35 to

12,5 to 16.0 per cent moisture indicated by

Tag~Heppenstall. .
TIwE NE AL TFST 1. TEST 2.
o 26,10 PhL1r+ P2h ll+
1 2a.10 244104+ ZhalC+
? 23,48 2,0 22,63
3 21.72 2233 2l1.1°
t 20.35 2 BN 20.20
£ 1G. F€ 1€.82 16.4%
o 19,11 i 15.CR ' 1e,e?
T 1A, 53 17.€63 18.43
H 16,22 1R, 47 18,23
a 17,64 19.03 17.81
10 17.0G¢ 17.75 1757
11 17.%3 17.57 T lT7.08
12 17.3R 17.% 17.28
12 17.01 . 1Fa €5 . T 1lT.T6
14 1£ .40 16 .48 1€.45
1% 16.15 16,73 L1Hhe14

AN ASTGTK 1S PLACEN AT ARY TIrST PEAPTNG WHICKH [ s
Nt EALL HITHIN A QRT CAPEIRCHCTE FRTEPYAL fRoNT Tl
MEAN TEOT RPEATING, ‘ ‘

A PLUS 15 PLACED AT AMY TEST PEADING #HTICH WENT

e

TiF

conlt .
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Table 19, California Hard Red Winter Wheaﬁ raised from 8.8
. to 16.0 per cent moisture indicated by Motomeo,

TIME MEAN TEST 1 . TESY 2
¢ 24.C0 24,00+ - 24,00+
1 24.00 2’!-00"‘ 24.00+
2 24.C0 24.C0% 24.00+
3 22.586 22.15 22.37
4 21.03 20.83 21.22
5 19. 56 19.29 19.82
6 18.60 18.21 14,89
7 18.04 17.98 18.09
g 17.23 17.13 17.32
9 17.11 1€.54 17.27

10 164 €0 16.50 16.69
11 1€.21 1e. 131 16,21
12 16.12 16.12 l1€.12

AN ASTRIK 1S PLACED AT ANY TFST READING WHICK DGFS
NGT FALL MITHIN A ©5% CCNFICEMNCE INTERVAL ARCUT THE
MEAN TEST READING,

A PLUS IS PLACED AT ANY 1EST REACING WHICH WENT
OFfF THE SCALE.

Table 20. California Hard Red Winter Wheat raised from 2.8
to 12.5 to 16.0 per cent moisture indicated by

Motomeo.

TIME - MEAN TEST 1 TEST .2
0 19.91 19.81 20.00
1 18426 18.43 18.08
2 17.19 17.20 17.C9 *
3 16.51 16451 16,51
4 16,30 16.30 16.30
5 ' 16411 16.11 1€.11
& 16.C8 16.C8 16.C8
7 16.08 16.C8 l€.CE
8 16.07 16.CR 1€.,C5
5 16405 16.C5 16.05

10 16.C5 164C5 16.C5
11 16.04 16.05 16.C3
12 16463 16.C3 16.03

AN ASTRIK 1S PLACEC AT ANY TEST RFADING WHICH CGES
NOT FALL WITHIN A §5% CONFIDENCE INTERVAL ABCUT THE

MEAN TEST READING.

A PLUS IS5 PLACED AT ANY TEST READING WHICH WENT
NFF THE SCALE.
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Table 21, California HNard Red Winter Wheat raised from 8.8
to 16.0 per cent moisture indicated by Steinlite,

TIME ME AN TEST 1 TEST 2
0 22,170 22.70+ 22,70+ .
1 22.70 22.70+  22.7C+
2 22.10 22,70+  22.70+
2 22.70 22,70+ 22.70¢
4 22,70 22.7C+ . 22.70+
5 22.90 22.68 23,12
3 21.78 21.%8 21.517
7 20.51 20.39 - 20.€2
g 19.31 19.29 19.32
S 19.29 19.40 19.17

10 19.31 19.17 19.45
11 18.79 '18.63 18,54
12 18.€5 18.63 18.€6

AN ASTRIK IS PLACED AT ANY TEST READING WHEICH CCES
NOT FALL WITHIN A 95% CONFIBENCE INTERVAL ABOUY THE
MEAN TEST READING.

A PLUS IS FLACED AT ANY TEST REMIING WHICH WENT
OFF T+E SCALE.

Table 22. California Hard Red Winter VWheat raised from 8.8
to 12.5 to 16.0 per cent moisture indicated. by

Steinlite.

TIME ME AN TEST 1 . TEST 2'
C 22415 23.26 $22.24
1 22 .66 20.94 24434
2 19.C4 19.08 18.99
- 19.24 19.34 ‘19, 14
4 18,73 18.93 18,52
5 12.34 18. 30 18,38
6 18.10 18.C¢ 18.14
1 18. 17 18.27 18.07
8 i7.81 17.18 17.84
9 17.717 o 17.69 17.84
10 17.173 17.62 17.84

11 L7.60 17.38 17.81
12 17.60 17.59 17.¢0

AN ASTRIK 1S PLACED AT ANY TEST RFADING WHICH DOFS
NOT FALL WITHIN A €5% CCMFIDENCE INTERVAL APCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE. | :
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Table 23, California Hard Red Winter llheat raiséd from 8,8
to 16.0 per cent moisture indicated by
Tag-lleppenstall. :

TINME MEAN TEST 1 TEST 2

¢ 24.10 24,10+ 24410+
1 24410 24,10+ 24,10+
2 24.10 244104 24,10+
3 24,10 24,10+ 24,10+
4 24.10 24,10+ 24.1C+
5 24410 24,10+ 24410+
¢ 24419 24.19 24,19
7 22,66 22.66 - 22.6&
8 21.16 21.16 21.16
S 20,53 20,26 120480
10 20,02 19.58. 20.C6
11 15,55 19.43 19.66
12 16,22 15.21 19,43

AN ASTRIK 1% PLACED AT ANY TEST READING WHICH COES
NOT FALL WITHIN A 95% COCNFIDENCE INTERVAL ABOUT THE
MEAN TEST READING.

A PLUS 15 PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.

Table 24. California Hard Red Winter Wheat raised from 8.8
to 12.5 to 14.0 per cent moisture indicated by
Tag-Heppenstall, :

TIME ME AN TEST 1 TEST 2.
e 24410 24,10+ 24,10+
1 24.10 24,10+ 24,10+
2 22.84 22.€4 22,84
3 21.34 21.24 21,34
4 20.42 20.71 20413
5 19.81 15,87 19.75

6 19.39 19.39 19.39
7 19.C6 19,13 18.58
g 1€.74 18, €2 1E. €5
9 18,44 18.50 18.38

10 18.18 18,25 18.10
L1 18,00 18, CC 18.00

12 17.83 17.77 17.89

AN ASTRIK IS PLACED AT ANY YEST READING WHICF DOES
NAT FALL WITHIN A 5% CONFIDENCE IhTERVﬂL ABCUT THE
MEAN TEST READING.,

A PLUS IS PLACED AT ANY TEST READ!NC HHICH WENT
OFF THE SCALE.
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Table 25, Texas Hard Red Winter Wheat raised from 2,8 to
16.0 per cent moisture indicated by lMotomeo.

TIME NEAN TEST 1 TEST 2
0 24.00 24.C0+ 24.0C+
1 24.C0 24,00+ 24,00+
2 2C.E3 20.E3 2C.83
3 19.39 19.49 16,29
4 18.33 18.33 18.33
5 17.54 17.54 17.54
6 16-93 % 16-94 lbqu
1 16. E4 16.74 16.54
8 1€.74 16.74 1&6.74
g 16.65 16.55 16.74

10 1l6.45 16.25 - 16.55
11 l6.46 16.3¢€ 1€.55
i2

16.3¢ 16.36 ‘16236

AN ASTRIK IS PLACEC AT AMY TEST REANING WHICH COES
NOT FALL WITHIN A 5% CONFIDONCE INTERVAL AECUT THE
MEAN TEST RFACING.

A PLUS IS PLACED AT ANY TEST REACING WHICH WENT
CFF THE SCALE.

Table 26. Texas Hard Red Winter lheat raised from ¢.8 to
12,5 to 16.0 per cent roisture indicated by lotoimeo,

TIVE ° MEAN.  YEST 1 - TEST 2
C 16, C4 19.23 18,85
1 17.70 17. €9 17.50
2 17.10 IT.21 1&,R%
4 1€ €0 16.70 16.89
4 16.€5 l6.€8 1é.4%G
5 16449 16.49 1é.49
& 16,48 16446 16.49
7 16.46 t6.46 1€, 4¢
8 1be4b . Lé.46 16.56
] 16.27 16.27 16,27

10 16.27 16.21 16,27
11 16,27 16.27 16.27
12 16.C8 16.(8 1t.C8

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DCES
NCT FALL WITHIN A 55% CCNFIDENCE INTERVAL ABCUT THE
MEAN TEST READING. '

‘A PLUS IS PLACED AT ANY TEST READING WHICH WENT
NFF THE SCALE,
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Table 27. Texas Hard Red Winter Wheat raised from 9.8 to
16.0 per cent moisture indicated by Steinlite,

TINE VEAN TEST 1 TEST 2
0 22.170 22,10+ 22.7C+
1 22.170 22.7C+ 22.70+
2 23, El 23.59 " 24,03
3 22.24 22.23 22.25
4 20.5{? 20-‘!3 20-65
5 19.C4 1R, 81 1%6.21
6 19.53 19.38 19,67
1 19.29 19.25 19.32
g 15.01 18.9¢0 1S.11
q 18.94 18.1¢ 19.11

10 18.64 18.57 18.50
11 18.£6 18.24 . 18.%7

AN ASTRIK IS -PLACED AT ANY TEST READING WHICH DOES
NOT FALL WITHIN A 95% CCNFICENCE INTERVAL ABCQUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE. s

Table 28, Texas Hard Red Winter Wheat raised from 9,8 to
12.5 to 16,0 per cent moisture indicated by

Steinlite.

TINE VEAN TEST L - TEST 2
c 21.€0 21.€1 21,59
1 19.51 19.81 19.21
2 19. 22 19.22 16.42
3 19,02 18.61 . 15,12
4 18.47 18.75 18.16
5 18.30 18.40 18.1¢9
& 18.25 18.37 18.12
7 19.20 18.37 18.02
8 18.13 18.23 18.02
9 18.C2 18.02 18,02
10 18.02 10.02 18.02
11 17.88 . 17.68 17.E8

AN ASTRIK TS PLACED AT ANY TEST READIAG WHICH CCES
NOT FALL WITHIN A 95% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.
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Table 29, Texas Hard Red Winter Wheat raised from 9.8 to
16.0 per cent moisture indicated bv Tag-Heppenstall,

TINME MEAN TEST 1 TEST 2

0 24,10 24,10+ . 24,10+
1 24410 24.10+ 24,10+
2 24.10 24,104 24.1C+
3 21.87 21.€2 22412

4 20. 44 20.29 20.59

5 19.E5 19,72 15.58

& 19.33 19.27 15.38

7 18.79 18.71 18.8¢

8 18.41 l18.41 18.41

S 18.C1 18.01 18.01

10 17.€4 17,56 17.71
11 - 17.56 17.5¢ 17.56

12 16.38 16.38 16.28

AN ASTRIK IS PLACEC AT ANY TEST READING WHICE CrES
NOT FALL WITHIN A S5% CCNFIDENCE INTERVAL ABCUT THE
MEAN TEST REANING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.

Table 30. Texas Hard Red Winter lheat raised froh c.8 to
12.5 to 16.0 per cent moisture indicated by
Tag-Heppenstall. .

TINE MEAN . TEST 1 " OTEST 2 ¢
G 24.10 24,10+ 24410+
1 21.¢82 22.27 2l.31
2 21.322 20.19 . 22444
3 15. €7 19.¢&7 19.67
4 18464 19.01 18.8¢
5 18.56 1B.56 18.56
€ 18.27 18.123 18,41
L 17.72 17.¢38 17.7¢
g 17.53 17.5n 17.56
9 17.31 17.21 17.321

10 17.19 17.25 17.13
11 17.13 17.13 17.13
12 16.54 16454 1€.54

AN ASTRIK TS PLACED AT ANY TEST REANING WHICH BCES
NNT FALL WITHIN A §5% CCNFIDENCF INTERVAL ABCUT THF
MEAN TEST READING. '

A PLUS IS PLACFN AT ANY TESY READING WHICH WENT
OFF THE SCALF, .
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Table 31, Kansas Hard Red Winter Wheat raised from 10.8 to
16,0 per cent moisture indicated by Motomco.

LI!PE MEAN TEST 1 TEST 2
c 24,00 24.C0+ 24.00+
1 20,73 21.01 20.44
2 - 20e 44 20.62 2025
2 19.39 19.66 169,12
4 18455 19.22 . 18.48
5 18.4¢ 19.C1 17.91
T 17.34 17.54 17.14
E 17.25% 1. 44 17.C5
9 1713 17.14 17.12

10 17.05 17.C4 17.05
11 17.C5 17,04 17.05
12 17.C5 17.C4 17.C5
12 16.82 16,68 16.G6
14 16.58 16.53 1€.€3

AN ASTRIK IS PLACED AT ANY TEST REARING WHICH DCES
NOT FALL WITHIN A 99% CCNFINDENCE INTERVAL ARBOUT THE
MEAN TEST READING. -

A PLUS IS PLACED AT ANY TEST REAGCING WEICH WENT
OFF THE SCALE.

Table 32, Kansas Hard Red Winter Wheat raised from 10.2 to
12,5 to 16,0 per cent moisture indicated by

Motoneo.

TINME FEAN O TEST 1 TFST 2
a 20.€6 20.%0 2C.B1
1 19.48 192.70 19.25
2 18.47 19.03 17.90 *
3 18,29 18,72  17.8¢
4 , 17.88 18.14 17.£62
5 17.¢1 17.92 17.25
6 17.50 17.62 "17.C8
g . 17.C9 17.13 17.C5
9 16.99 16.94 17.03

10 17.C2 - 17.10 16.94
11 17.01 17.C8 16.54
12 17.C1 ) 17.C8 - 16454
13 1674 16654 16.53

14 16.68 16.87 1€.48

")

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DOES
NOT FALL WITHIN A 95% CCNFICENCE INTERVAL ABCUT THE
MEAN TEST READING. :

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.
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Table 33. FKansas Nard Red Winter Wheat raised from 10.8 to
16.0 per cent moisture indicated by Steinlite.

TINE ME AN TEST 1 TEST 2
0 22.70 22,70+ 22.70+
1 22,65 22.84 23,05
Z 22.33 22,71 21.54
3 20.90 21.29 20,5C
4 20049 21.Ce 15,89
5 19.78 19,67 19.68
¢ 19.40 19.49 19.10
1 18.15 18.£6 18.63
8 18.75 18.€3 18.66
S 18.55 18.56 18.54
10 18.30 18.:29 18,21

Lt 18.32 18.21 18,42
12 18,32 18.21 18.42
13 17.92 17.89 17.54
14 17.87 17.58 17.7¢

AN ASTRIK IS PLACED AT ANY TEST READING WHICE DOFS
NOT FALL WITHIN A $5% CONFICENCE INTERVAL ABCUT THE
MEAN TEST READING. .

A PLUS 1S PLACED AT ANY TEST REAODING WRICH WENT
OFF THE SCALE.

Table 34. Kansas Hard Red Winter Wheat raised from 10.8 to
12.5 to 16,0 per cent moisture indicated by

Steinlite.

TINE ME AN TEST 1 . TEST 2
0 22.96 22.88 23.C4
1 20. €2 20,31 20.62
2 19.E1 19.C1 20.GC1
3 19.30 19.19 16441
4 19.03 18.E2 19.24
5 18 . 47 17.99 18.S4
& 18.09 17.86 18.32
7 17.66 17.12 18.19
8 17.91 17.62 18,19
S 17. €0 17.42 17.77
10 17.73 17.53 17.52

11 17.58 L7850 17.£5
12 17.58 ) 17.50 17.65
13 17,46 17.18 17.74
14 17.41 17.23 17.58

AN ASTRIK IS PLACED AT ANY TEST READING WHICH CCES
NOT FALL WITHIN A S5% CCGNFIDENCE INTERVAL ARCUT THE
MEAN TEST READING.

A PLUS 1S PLAGED AT ANY TEST READING WHICH WENT
OFF THE SCALE.
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Table 35.. Kansas Hard Red Winter Wheat raised from 10.8 to
16,0 per cent moisture indicated by Tag-Heppenstall,
TIME MEAN TEST 1 TEST 2
¢ 24.10 24.10+ 2410+
1 24.10 24.10+ 24,10+
2 24410 24.10+ 264,10+
3 24451 25.12 23.50
4 23.23 23.51 22.%4
5 21.91 22.48 21.34
(3 20480 21.40 20,20
7 20.22 20.€62 16.£2
8 19.84 20.33 19.34
S 19. 39 19,82 18.56
1C 18.93 19.37 18«46
11 18.65 19.02 18.217
12 18.21 1B.£4 17.177
13 16.57 16, €5 1E.48
14 16. 19 16.20 16.18

AN ASTRIK IS PLACEC AT ANY TEST READING WHICK DCES
NOY FALL WITHIN A S5 CONFIDENCE TNTERVAL ABCUT THE
MEAN TEST REACING.

A PLUS TS PLACED AT ANY TEST READING WHICH WENT

OFF THE SCALE.

Table 36,

Kansas Hard Red Winter Wheat raised from 10.8 to
12,5 to 16.0 per cent m01sture indicated by
Tag~Heppenstall,

TIVE MEAN TEST 1 TEST 2 .
c 24,10 24.10+ 24410+
i 24,10 24,54 24445
2 23 .65 24.54 22415
3 22.26 22.E1 21.70
4 21.43 21.61 2C.55
5 20.57 20.98 20.15
¢ 20.02 20.44 19.59
T 19.37 19.70 19.04
g 19,01 19.40 18.¢1

10 18.30 18.15 17.85
11 18.(5 18.42 17.67
12 17.809 18.19 17.58
13 16.54 16.70 " 16.38
14 1634 1€.43 16.25

AN ASTRIK IS PLACED AT ANY TEST READING WHICH OCES
MAT FALL WITHIN A S5% CONFIDENCE INTERVAL ABCUT THE

MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT

OFF TRE

SCALE.
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different area of the country. These wheats were not received in sufficient
quantities to evéluate the one temper versus two temper testing.

Matz (AC) found that it was necessary to temper in successive steps since
it was difficult to add more than a few per cent of water at ohe time. This
statement is supported whén observing the graphs for all of the tested mrains
and not just for wheat.

Figures 19, 20 and 21 show that wheat which has been scoured does in-
crease in rate of water penetration., This was evident for all three moisture
meters. The one temper (scoured) wheat waé faster in rate of water penetration
than was the two temper (unscoured)‘wheat. The graphs (Figures 19, 20 and 21)
also show the two temper to have a faster rate of water penetration than for
the one temper,

Soft Red Winter Wheat. Results in testing the Soft Red Winter Wheat are pre-

sented in Tables 55 through 60. The one temper versus the two temper are
shown in Figures 22, 23 and 24. The two temper had a significantly preater
rate of water penetration than for the one temper for each of the moisture
meters.

Durum Wheat. HeSults in tésting the Durum Wheat are presented in Tables 61
tnrough 66. The one temper:versus the two temper are shown in Fipures 25, 26
and 27. There was a significantly greater rate of water penetration for the

two temper over the one temper for each of the moisture meters. .

Western White Wheat. Results in testing the Western White Wheat are presented
in Tables 67 through 72. The one temper versus the two temper are shown in
Figures 28, 29 and 30. The two temper had a significant increase in rate of

water penetration for each of the moisture testers.



Table 37. Hard Red Winter Wheat (Cajeme) raised from 7.1 to
16,0 per cent moisture indicated by Motomco.

TIVE ME AN TEST 1 TEST 2
0 24.00 24,00+ 24.00%
1 24.C0 24.,C0+ 24,00+
2 24.C0 24.CC+ . 24.CC+
3 24..00 24,00+ 24.0C+
4 24.00 24.C0+ 24.00+
5 24.C0 24 .CC+ - 24.00+
6 22 .47 21.69 22498
1 21.22 21.€1 20,82
8 20.24 20.24 20,24
9 19.16 18.88 19.44

10 18.58 18. €7 18.48
11 18.00 18.10 17.89
12 E 170 20 —— 17131 -~'77_.A—L11{]9,__._ .
12 16.44 16.37 1€.51
14 16.26 16.28 16.23
15 16. 20 16.23 16.17

AN ASTRIK 1S PLACEC AT ANY TEST READING WHICH DCES
NCT FALL WITHIN A 95% CONFIDENCE TNTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACEC AT ANY TEST REACING WHICH hENT
GFF THE SCALE.

Table 38, Hard Red Winter Wheat (Cajeme) raised from 7.1 to
16.0 per cent moisture indicated by Steinlite,

TIME ~  MEAN TEST 1 . TEST 2
¥ 22. 70 22.70+ 22.70+
1 22,70 22.70+ Z2.7C+
2 27.170 22.704 22.70+
3 22.710 2270+ - 22470+
4 22.70 22.70+ 22.7C+
5 22.70 22.70+ - 22.70+
& 22.70 22.7C+ 27.70C+
7 22.70 22.70+ 22.7C+
e 22.70 22.170+ 22,70+
g 23.67 23.¢13 23.71

10 22 .65 22.704 22460
11 21.37 - 21.21 21.52
12 20.21 19.58 20.44
13 18.72 18.99 18,44
14 18,17 18. 29 1754
15 17.99 18.17 17.81

AN ASTRIK 1S PLACFD AT ANY TEST READING WHICH DCES
NOT FALL WITHIN A 95% CCNFIDENCE INTERVAL AECUT THE
MEAN TEST RFADING.

A PLUS 1S PLACED AT ANY TEST READTHG WHICH WENT
OFF THE SCALE.



Table 39. Hard Red Winter Wheat (Cajeme) raised from 7.1 to
16,0 per cent moisture indicated by Tag-Heppenstall,

TINME VEAN TEST 1 TEST 2
0 24.10 24,10+ 24,1C+
1 24.10 24410+ 24.10+
-2 24.10 24. 104 24410+
3 244,10 24,10+ 24,10+
4 24.10 24.10¢ 24.10+
5 24.10 24,10+ 24,10+
£ 24.10 24.10+ 24.10+
i 24. 10 26,10+ 26,10+ °
8 24.10 24,104 24.1C+
S 24.10 24.10¢ 24,10+
10 24.10 24, 104+ 24.1C+

11 24.10 24,10+ 24.10+
12 22.21 22.E4 23.57
13 19.35 16,45 19.25
14 17.75 17.86 " 1764
15 17,27 17.28 17.25

AN ASTRIK IS PLACED AT ANY TEST READING WHICH CQES
NOT FALL WITHIN A S5% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF T+E SCALE.
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Table 40, Hard Red Winter Wheat (Texas) raised from 10.0 to
16.0 per cent moisture indicated by lMotomeco.

TINE MEAN TEST 1 TEST 2
o] 24,C0 24.004 24.00+%
1 24.CC 24.C0+ 24.CCH
2 21 .71 21.71 2l.71
3 20.74 20.15 20.73
4 19,95 19.96 19.53
5 19.26 ' 19.54 18,57
[ l8.67 1€6.58 18,75
7 17.97 17.79 18.1%
B 17.57 17.57 17.57
9 17.48 17.38 17.57

10 17.28 17.19 17.3¢€
11 17.3¢6 17.36 17.26
12 17.17 17.17 17.17
13 17.05 16.71 17.38
14 - 16.74 [6.T4 1¢. 74
15 = 1l6.83 16.81 1&.84

AN ASTRIK 1S PLACED AT ANY TEST READING WHICH DOES
NGT FALL WETHIN A 95% CGNFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

.

A PLUS TS PLACED AT ANY TEST REAUING wHICH WENT
OFF THE SCALE. '
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Table 41. Hard Red Winter Wheat (Texas) raised from 10.0 to
16.0 per ccnt moisture indicated by Steinlite.

TIME MEAN TEST 1 TEST 2
0 22.70 22,70+ 22.70+
1 22.7170 22,70+ 22.T704+
2 22.70C 22.70+ 22.7C+
3 24.21 24.46 23,.6¢
4 23,19 23.%51 - 22.87
5 21.50 22.16 21.€4
6 20.4R 20.69 20.28
T 19.51 19.56 19.45
8 19.77 20,03 15.5¢C
S 19,856 20.00 19.72

10 19.56 19.17¢C 16,42
11 19.55 19.40 15.7¢
12 16.45 19.40 19.45
12 19.C5 18.¢5 19.44
14 19.11 18.92 19.29
15 18. 86 18.¢€2 18.80

AN ASTRIK IS PLACEC AT ANY TEST READING WHICH COES
NGT FALL WITHIN A 95% COMFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH HENT
CFF THE SCALE.

Table 42. Hard Red Winter Yheat (Texas) raised from 10.0 to
16.0 per cent moisture indicated by Tag-Heppenstall.

TIME . MEAN TEST 1 _TEST 2

o 24410 24.10+ 24.1C+
1 24.10 24.1C+ 24410+
2 24410 24410% 24410+
Z 24,10 24,10+ ° 24,10+
4 . 24410 24.10+ 24.10+
5 23.37 23.72 23.02

€ 22.16 ZZ2e42 21.85

7 21.03 21.19 20.8¢

8 ¢0.22 20.42 20.02

9 15,85 19.91 15.79

10 16.43 19.57 19.28
11 18.%8 168.68 . 18,58
12 18.76 18.83 18.¢€8
13 17.45 17.31 17.58
14 17.16 17.16 L7.1¢

15 16.72 16.10 16,173

AN ASTRIK IS PLACED AT ANY TEST READING WHICF DCTS
MOT FALL WITHIN A 95% CCNFIOENCE INTCRVAL ABQUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING wHICH WENT
OFF THF SCALE. ‘



Table 43. Hard Red Winter Wheat (Inia) raised from 8.0 to
16.0 per cent moisture indicated br Motomco,

TINE ME AN TEST 1 TEST 2
c 24,00 °  24.00+ 24,00+
1 24,00 24,004+ 24,00+
2 24.€0 24,00+ 24,00+
3 22.61 22, ¢C 22.81
4 21.92 22.C4 21.8C
5 21.30 21.22 21.37
6 20.82 2C .46 21.11
7 19.72 20.02 19.42
€ 18. €2 18,82 18,82
s 18.04 17.66 18441

10 17.65 17.86 18.C2
11 17.€3 17.45 17. €1 .
12 1T.44 17.26 17.61
12 16. 89 16.89 1£.89
14 17.02 17.C4 16456
15 16.38 16438 16438

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DOES
NCT FALL WITHIN A S5% CCNFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.

Table L4. Hard Red Winter “Wheat (Inia) raised from 8.0 to
16,0 per cent moisture indicated by Steinlite.

TIFE  NEAN TEST 1 TEST 2
0 22.70 22.704 22.70+
1 22,70 22,70+ 27.7C+
2 22.70 22.7C+ 22.7C%
3 22.70 22.70+ 22.704+
§  22.70 22,10+ 22.70+
5 22.70 22.704 22.7C+
6 22.70 22,70+ 22,704
1 23.18 22459 23.37
a 22.09 F1et2 22.5¢
3 21.29 20.92 21.66

10 20,65 20.78 20.62
11 19.53 19.66 20.19
12 19.45 19.21 19,66
13 19417 18.89 19.44
14 18,67 18.90 18,84
15 18.26 18.217 - 18425

AN ASTRIK IS PLACED AT ANY TEST READING WHICKF DCES
MOT FALL WITHIM A 95% CCNFIDENCE INTDRVAL ABCUT THE
MEAN TEST READING.

A PLUS 1S PLACED AT ANY TEST READING WHICH WENT
NFF THE SCALE. ’



Table 45. Hard Hed Winter Wheat (Inia) rdised from £.0 to
. 16.0 per cent moisture indicated by Tag-fleppenstall.

TIVE MEAN TEST 1 TEST 2

0 24410 24.10+ 24.10+
1 24010 24,10+ 24. 10+
2 24.10 24410+ 24,10+
3 24.10 24104 249.1C+
% 24410 2410+ 24.10+
5 24410 2410+ - 24.1C#
& 2410 24.10+ 24410+
1 24.10 244104 24+.10+
g 23+ 54 23.54 23.54
g 22.23 22.24 22.21
1C 2] 43 21.34 21.%51
11 2047 2C.41 20.E53
12 20.12 20.13 20.10
13 18.C8 17.¢1 18.19
14 17.37 17.27 17.36
15 16.86 16 .86 1€.8¢

AN ASTRIK IS PLACED AT ANY TEST READING WHICF DOES
NCT FALL WITHIN & S5% CECMNFIDENCE IATFRVAL ARCUT THE
ME AN TEST READING.

A PLLS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.

Table 46, Hard Red 'linter Wheat (Idaho) raised from 10,0 to
16.0-per cent moisture indicated by Motomeco,

TIME MEAN TEST 1 TEST 2

0 24,00 24.00+ 24,00+
1 22.54 22,64 23.03
2 21.87 22.C4 21466
3 21.18 21.¢6 20.70
4 15.€8 15. €8 16, 86
5 19.21 19.49 18.92
€ 1P, €2 18,53 18.70
7 1B.40 19,51 16,29
e 18.20 18410 18.25
S 17. €2 17.52 17.71
10 17.¢€2 17.71 - 17.52
11 17.37 17.52 11:22
12 17.31 17.21 17.21
13 17.01 16,59 17.C2
14 17.14 17.04 17.24
15 17.22 17.C9 17.34

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DCES
NCT FALL MITHIN A 65% CCNFICENCE INTERVAL AUCUT THE
MVEAN TEST READING.

& PLUS TS PLACED AT ANY TESY READING hHICH WENT
OFF THE SCALE.
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Table 47. Hard Red Winter Wheat (Idaho) raised from 10.0 to
16.0 per cent moisture indicated by Steinlite,

TIVME MEAN TEST 1 TEST 2
c 22.70 22.7C+ 22.70+
1 22.70 C 22.10¢ 22.70¢
2 24410 24.16 24.03
2 é32.16 23.18 23.13
4 22.13 22.317 21.88
g 21.19 21.47 20.90
6 20.07 20.1¢ 16.58
7 15.45 19.49 16.40
8 19.57 2C.CO 16.62
9 19.79 19.94 16.¢€3

1c 1. 70 19.70 19.69
11 19.14 18.67 1G.¢1
12 16.71 19.62 15.76
13 15.C4 1B. €5 16.22
14 18.7¢ 1B.€2 18.89
15 18.€0 18.53 1B.€7

AN ASTRIK IS PLACED AT ANY TEST READING WHICH COES
NOT FALL WITHIM A S5% CCAFIDENCE TNTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST REACING WHICH WENT
DFF THE SCALE.

Table 48. Hard Red Winter Wheat (Idaho) faised_fron 10,0 to
16,0 per cent moisture indicated by Tag-Heppenstall,

TIME MEAN TEST 1 TEST 2
C 24.10 24410+ 24410+
1 24410 24.10+ 24,104
2 24410 24.1C+ 24,104
3 24410 24,10+ 24.10+
4 22,3 23, €6 22.5¢6
5 2211 22.76 21.E¢
€ 2C. €5 21.16 20.53
7 20411 20.25 19.56
£ 19462 19.73 19.51
S 19.10 19.25 18,95

10 18.80 18.65 18465
11 16,51 18.60 18.42
12 18.22 18,22 18.22
13 17.05 16.55 17.15
14 16. 14 16.74 1€.74
15 16.€2 16.59 16.€4

AN ASTRIK TS PLACFD AT ANY TFST READING WHICH CCES
NOT FALL WITHIN A S5% CCAFICENCF INTERVAL ABCUT THE
MEAN TEST READING. ’

A PLUS IS PLACED AT ANY TEST RCADING WHICH WENT
OFF THE SCALF.
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Table 49. Kansas Hard Red Winter Wheat (Scoured) raised from
10.31 to 16,0 per cent moisture indicated by

Motomeo,

TIME ME AN TEST 1 TEST 2
4] 24.CO 24.CQ0+ 24.00+
1 20.59 20.76 o 21.21
2 20.18 20.18 20.18
3 19. 26 18.497 19.74
4 18649 — 1857 —— —1E8.4C =
5 18.19 17.99 ‘1e.38
6 17.¢9 17.¢%8 17. 80
7 17.29 17.39 17.18
8 17. 20 17.10 17.29
S 17.C5 17.10 17.C0

10 17.10 17.19 17.00
11 17.19 17.19 17.19
12 17.10 17.19 17.CC
13 l6.64 16.81 l6a4¢
14 16.6¢ 16.15 16.5¢
15 16.48 16.48 16.48

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DOES
NOT FALL WITHIN A S5% CCNFICENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST REAGING WHICH WENT
OFF THE SCALE.

Table 50. KXansas Hard Red VWinter Wheat (Scoured) raised from
10.31 to 12,5 to 16.0 per cent moisture indicated
by Motomco.

-

TIME MEAN TEST 1 TEST 2

0 19.52 15.44 1S.€0
1 18.561 lg.81 19.00
i 18.14 18. 24 . 1€.C4
3 17.55 17.63 17.47
4 17.326 17.24 17.47
5 17.15 17.C5 17.24
6 17.C0 16.54 17.C5
7 16. 54 16,54 16.94
8 16.88 16.81 16.54
S 16.61 16.61 l€a451
1o 16.61 16.61 16.61
11 16.91 - 16461 16.51
12 16.51 16.61 16.G1
132 16.67 16.€6 16.48
14 16.55 16.56 1€.E3
15

16. 59 1654 16.63

AN ASTRIK TS PLACEC AT ANY TEST READING WHICH CCES
NNT FALL WITHIM A $5% CGNFIDENCE INTERVAL ABCUT THE
MEAN TEST READING. ;

A PLUS IS PLACEND AT ANY TCST READING WHICH WENY
OFF THE SCALE.
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Table 51, Kansas Hard Red Winter Wheat (Scoured) raised from
10.31 to 16.0 per cent moisture indicated by

Steinlite,

TIME MEAN TEST 1 TEST 2
0 22. 10 22.70+ 22704+
1 24,.C8 24,24 23.81
2 22.41 22.55 - 22426
3 2l.23 21.72 20.74
4 20.12 20.54 16.69
5 16.75 19.66 .. 19.82
& 19,45 16.¢é5 19.24
1 18.77 18.¢1 18,63
£ 18.50 18.176 19.00
9 18.€3 18.€1 18.¢5

10 1. 66 18.61 18.71
‘11 18,65 18.€1 18.68
12 18.55 18.59 18.51
13 18,21 18.15 18.26
14 18.C7 18. 15 17.G¢
15 18.06 17.88 18,22

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DOES
NOT FALL WITHIN A S5% CCNFICENCE INTERVAL AECUT THE
MEAN TEST READING. : o

A PLUS 1S PLACED AT ANY TEST REACING WHICH WENT
DFF THE SCALE.

Table 52. Kansas Hard Red Winter Wheat (Scoured) raised from
10.31 to 12,5 to 16,0 per cent moisture indicated
by Steinlite,

TINE MEAN TEST 1 . TEST 2
0 21.68 21.¢7 21.6E
1 15.63 19.61 20.24
2 18. €0 18, 56 19.C4
4 18.C¢ 18.C4 18.08
5 17.66 17.73 17.56
é 17.58 17.56 17.59
7 17. 55 17.53 17.57
8 17.40 17.46 17.32
5 17.42 17,32 1751

10 17.45 17.52 17.3¢
11 17.37 17.3¢ 17.37
12 17+ 28 17.29 17.%6
12 17.20 17.22 17.14
14 17.34 17.35 17.33
15 17.24 17.33 17.15

AN ASTRIK IS PLACED AT ANY TEST READING WHICK CCES
NOT FALL WITHIN A S$5% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST REALTING.

A PLUS [S PLACED AT ANY TEST READING WHIC!H WONT
OFF THE SCALE.
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Table 53. Kansas Hard Red Winter Wheat (Scoured) raised from
© 10,31 to 16.0 per cent moisture indicated by
Tag-Heppenstall,

TIVE ME AN TEST 1 TEST 2
0 2410 24.1C+ 24,104
1 24.10 24,10+ 2‘1-101‘
2 24.10 - 244,104 24.10¢
3 24.21 24446 23,96
4 22.E7 22.56 22,38
5 21.51 .21.73 21.28
€ 20.48 2C. 69 2C.2¢
T 19,80 19.52 15.68
8 19.23 15.40 16,25
9 18,85 18.65 18,175

10 18.58 18.75 18.40
11 . 18.10 18.10 18.10
12 17.92 17.592 17.92
13 16.95 16.95 1655
14 l6,40 16.38 16,41
15 16.03 1£.03 16,03

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DCES
NOT FALL WITHIN A 95% CCNFICENCE INTEPVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WICH WENT
OFF THE SCALE. ) : '

Table 54. Kansas Hard Red VHnter Wheat (Scoured) raised from
10.31 to 12.5 to 16.0 per cent moisture indicated
by Tag-Heppenstall,

TIME -MEAN TEST 1 TEST 2,
0 244,10 24,10+ 24.10+
1 23.14 22.59 23.26
2 22.28 22.44 22411
3 21.10 21.C1 - 21.1S8
4 2035 20.21 20.48
5 16.81 1S.€7 19.74
& 19.C7 19.13 19.01
7 1B8.58 18.58 18.58
8 o 18.12 . 18410 1813
g 17.€3 17.83 17.83

10 - 17.55 17.%55 17.55
11 17.46 17.46 17.4¢
12 17.2¢& 17.25 17.27
13 l6.51 1€.51 1€.51
L4 16.17 le.23 16.10
15 15.65 15. 61 15.68

AN ASTRIK 1S PLACEL AT ANY TEST READING WHICH CCES
HOT FALL WITHIN A 65% CONFINDENCE IMTEFVAL ABTUT THE
MEAN TEST READING.

A PLUS 1S PLACED AT ANY TEST READING WHTCH WENT
OFF THE SCALE.
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Table- 55, Soft Red Winter Wheat raised from 11,8 to 16,0
per cent moisture indicated by Motomco,

TINE VEAN TEST 1 TEST 2
0 16.42 19,13 19.7C
1 17.69 17.79 18.18
2 17.03 16.E4 17.21
4 16.13 16.C3 16,22
5 1€.C3 16.C3 16.03
6 16.03 16.C3 1£.03
1 15. 97 15.54 16,00
8 15.82 15.€2 15. 81
S 15.81 15,80 15.81

) 15,72 154 €1 15.62
i1 15.£€3 15.63 15,€2
12 1562 - 15461 — — 15,62 "

AN ASTRIK IS PLACED AT ANY TEST READING WHICH CDES
NOT FALL WITHIN A S5% CCAFIDENCE INTERVAL ARCUT THE
MEAN TEST REALCING.

A PLUS [S PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.

Table 556. Soft Red Winter Wheat raised from 11.8 to 12,5 to
14.0 per cent moisture indicated by Motomco.

TIME MEAN TEST 1 TEST 2
0 17.44 17. 34 17453
1 16419 16.19 1€.16
2 15.84 15.89 15.79.
3 15.59 15.59 15.58
4 15.57 15.518 15.55
£ 15. 46 15.36 15455
€ 15.56 15.56 15,55
7 15.51 15.46 15,58
g 15.44 15.43 15.44
S 15.25 15.324 15.15

1€ 15.16 15.16 18.15
11 15.15 15. 14 15.15
12 15.14 1%.1% 15.13

AN ASTRIK IS PLACED AT ANY TEST READING WHICH COES
NOT FALL WITHIN A 95% COCNFIDENCE INTERVAL ABCUT TRE
MEAN TEST REACING,

A PLUS IS PLACED AT ANY TEST REANDING WHICH WENT
DFF THE SCALE. '
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Table 57. Soft Red Winter Wheat raised from 11.8 to 16,0
per cent moisture indicated by Steinlite.

TIVE ME AN TEST 1 TEST 2
c 22.70 22.39 23.00
1 20.77 20.33 2l.20
2 18.95 18.51 16.33
2 18.30 18.25 18435
4 17.E3 17.66 17.5%
5 17.66 o 17.72 17.60 y
& 17.€0 17.£9 17.60 4
7 1752 17.45 17.58
8 17.33 - L7.15 17.51
S 17.28 17.29 o 17.18
10 17.37 17.3¢6 17.37
11 17.C2 16.94 17.C9
12 17.C2 1£.54 17.€9

AN ASTRIK IS PLACED AT AMY TEST READING WHICH CGES
NDT FALL WITHIN A S55% CONFIDENCE INTERVAL ABOUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.

=

Table 58. Soft Red Winter Vheat raised from 11.8 to 12.5 to
16.0 per cent moisture indicated by Steinlite.

-

TIVE ME AN TEST 1L . TEST 2

e 15. 50 19.46 19.53 ‘
1 17.¢5 17.57 i7.73

2 16.86 16.91 16.8C

3 16463 16,61 - Llb6.E4

4 16.82 16.79 164 €F

& 16.46 1651 16.4C

¢ 16453 16,27 16.68

7 16.38 16.28 16447

g 16436, 16420 . 16452
9 16433 16,20 16.45
10 16426 16.20 1€.31

11 16,22 16412 16.31
12

16.15 16.C1 LG.ZB

AN ASTRIK IS PLACED AT ANY TEST READING WHICH CCFS
NGT FALL WITHIN A 95% CONFIDENCE INTERVAL ABCUT TFE
MEAN TEST READING,

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.
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Table 59.  Soft Red Winter Wheat raised from 11.8 to 16.0
per cent moisture indicated by Tag-Heppenstall.

TIME MEAN 7 TEST 1 TEST 2
¢ 22.50 22.50¢" 22.6C+
1 22 .50 22.90+ 22.90+
2 22.€4 Z2.35 22.53
3 21.00 20.67 21.32
4 19.59 19.50 19.68
€ . 18485 ‘184 50 18.8C
6 18.07 18.C7 18.C7
7 17. 62 17.518 17.66
8 17.26 17.19 17,32
9 17.05 17.05 17.C5

10 16.84 156,75 16.93
11 16.75 16.75 156.75
12 16,63 16.50 16.15

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DODES
NOT FALL WITHIN A 95% CCNFIDENCE INTERVAL ARCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALF,

Table 60, Soft Red Winter Wheat raised from 11,8 to 12.5 to
16.0 per cent moisture indicated by Tag-Heppenstall.

TIME MEAN TEST 1 . TESY 2.
0 22.90 22.904 22.50+
1 22.26 22.18 22433
2 2017 20,17 20.17
3 18.62 18-(‘2 18.€2
4 17.15 17.€9 17.8C
5 17.18 17.18 17.18
€ 16,171 16.70 - 16472
i 16.58 16,51 = 16.64
8 16.24 16 .34 16434
S 16.17 16.17 16.17

10 16.G8 1£.59 16417
11 15.94 15,88 15,99
12 15.79 15. 74 15. 84

AN ASTRIK Is PLACEB-AT ANY TEST READING WHICH LCCES
NOT FALL WITHIN A S5% CCNFIDENCE INTERVAL ABCUT THE
MEAN TEST READING. :

A PLUS TS PLACTD AT ANY TEST READING WHICH WFNT
OFF THE SCALE.
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Table 61, Durum Wheat raised from 10.1 to 16,0 per cent
moisture indicated by Motomco,

TIVME MEAN TEST 1§ TEST 2
o 22.55 2255+ 22 .55+
1 2l.41 21.49 21.32
2 19.87 20.C7 19.67
3 18.58 19.32 18,63
4 18.37 18.€3 18.11
5 17.19 17.34 17.04
6 16,77 1€.5C 17.C4
T 16.94 17.02 1€.€5
8 16.58 16.50 16.65
S 16.48 16,48 16.48

10 16.39 16.30 16,48
11 16,30 16,30 16.30
12 16.30 16.30 1€.320

AN ASTRIK IS PLACED AT ANY TEST READIANG wWHICH COES
NOT FALL WITHIN A 95% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WEICH WENT
OFF THE SCALE. .

Table 62, Durum Wheat raised from 10.9 to 12,5 to 16.0 per cent
moisture indicated by Motomco.

TIVE ME AN TEST 1 TEST 2
0 15. 48 19.74 19.22
1 18.36 1826 18.36
2 17.31 17.31 17.21°
2 16,76 - 16.76 16.76
4 16.20 16432 16.C7
5 16.16 16.24 16.C7

& 16,10 16424 15.5¢&
7 15.97 16.C7 15.€67
g 1557 16wClo15.87
g 15.€67 15.56 15,67
10 15485 15.E4 15.€5
11 15. €4 15.€3 15.65
12 15.84 15.64 15.£3

AN ASTRIK IS PLACEN AT ANY TEST READING WHICH CCES
NNT FALL WITHIMN A 95% CCNFINENCFE INTFRPVAL ARCUT THE
MEAN TEST READING.

A PLUS 1S PLACED AT ANY TEST REACING WHRICH WENT
OFF THE SCALE.



PR

"OUWG]0L] AQ Jsdivoqg oM} StSIaA Jadlrel QU0 qraly UNINg  *CF SaniTi

5 OdWIL

21 - R
I XL odsn e B k| T T
817 s o
@ SR
%7
051

0" 1¢

S10W INIIYd

JHNie

"0 4°FT IV SHTBS -ML  00°91 DL 0S°21 0L 06°01 [ s
“0%H ST°OT 3V 06°19 -ML 00°91 0L 01°01 ¥ - 07se

SNH3IW 15214123373 B
18 03LBJIONI SH 5z
S371404d 3HNLSTONW ,




fie

Table 63, Durum Vheat raised from 10.1 to 16,0 per cent
moisture indicated by Steinlite,

TIME MEAN TEST 1 TESY 2
c 23.82 23.82+ 23.82+
1 23.€2 23.82+ 23.82¢
2 23.70 23.75 - 23.¢€1
2 22 .43 23.00 21.E5
4 21.C2 Z1.39 2C.£4
5 19.80 20.13 1641
€ 18.E8 16.G2 18.73
1 18.E5 18.68 18.72
£ 18.80 18.82 18,77
g 18.€1 18,66 18,56

1c 18.,€5 18.59 18.70
11 18.51 18.52 18,49
12 - l8.47 18.55S 18435

AM ASTRIK IS PLACED AT ANY TEST REACING WHICF CCES
NOT FALL WITHIN A 95% CCNFIDENCE INTERVAL ABGUT THE
MEAN TEST PEADING.

A PLUS IS PLACED AT ANY TEST READING WHICHK hENT
OFF THE SCALE.

Table &4, Durum Wheat raised from 10.9 to 12.5 to 16.0 per cent
moisture indicated by Steinlite.

TIVE ME BN TEST 1 - TEST 2
c 24445 24,26 24454
1 21.57 21.¢€2 2huS2
2 19,56 19.42 19,69
3 18.7¢6 18. €2 " 18.9C
4 18.€5 18,58 18.71
5 18. 46 18437 18.55
6 18.28 17.63 18462
7 18.24 18.07 18441
8 18. 10 18.28 17.92
9 17.52 18.00 17,63

10 18.C8 18.18 17.57
11 17.56 17.57 17.65
12 17.95 17.55 17.95

AN ASTRIK 1S PLACED AT ANY TEST READING WHICKH CODES
NOT FALL WITHIN A 95% CCAFICENCE INTERVAL ABCUT THE

MEAN TEST REANING.

A PLUS 1S PLACED AT AKY TEST READING WHICH WENT
OFF THE SCALE.
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Table 65. Durum Vheat raised from 10,1 to 16.0 per cent
moisture indicated by Tag-Heppenstall.

TINE VEAN TEST 1 TEST 2
0 25.40 . 25440+ 2%.4C+
1 25.40 25.40+ 25.40+
2 2%.40 €40+ 25.4C+
3 24467 24482 24.52
4 22.42 22.£2 22.02
E 21,62 777 721499 T2l 24—
& 20.49 20.66 20.21
T 19.81 20.C6 16.56
8 19.12 19.26 18.58
S 18.78 18.83 18.73

iC 18443 18.53 18.33
11 18.11 18.18 18.C2
12 17.S¢ 17.68 17.53

AN ASTRIK IS PLACED AT ANY TEST RFADING WHICKH COES
NDT FALL WITHIN A 65% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST REALCING.

A PLUS IS PLACED AT ANY TEST REACING WHICH WENT
OFF THE SCALE.

Table 66, Durum VWheat raised from 10.9¢ to 12,5 to 16.0 per cent
moisture indicated by Tag-Heppenstall,

TIVE MEAN TEST 1 TEST: 2
¢ 25.40 25.40¢ 25.40+
1 25.46 25449 25.43
2 22.81 23.C8 22,53

3 2C.78 20.55 20.60

4 1S, €5 19.70 15,60

5 18.95 18,50 19.0C

€ 18,39 18,48 18.30

7 18.C9 18.18 18.00

8 17.€4 17.68 17.60

S 17.48 17.48 17.48
10 17.13 17.C0 17.25
11 16+ 99 17.00 16.58
12 1€.63 16,53 16.93

AN ASTRIK IS PLACED AT ANY TEST REACING WHICH CCES
NOT FALL WITHIN A 95% CCANFIDENCE INTERVAL ABGOUT THE
MEAN.TEST REANING.

A PLUS IS PLACED AT ANY TEST REACING WHICH WENT
OFF THE SCALE. ’
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Table 67, Western White Wheat raised from 10.0 to 16.0
per cent moisture indicated by Motomco.

TINE ME AN TEST 1 TEST 2
0 24.31 24,714 24,21+
1 24431 244314 24,31+
2 21.59 22,28 © 21.¢S
3 20.13 2C. 51 15.74
4 18485 19.35_  18.35
5 18. 14 16.16 18411
[ 17.66 18.01 17.91
7 17. 12 17.172 1772
8 17.53 17.53 17.53
S 17.41 17.30 17«52
10 17.20 17. 30 17.3C
11 17.30 17.20 17.30
12 17.11 17.11 17.11
13 17.C5 17.24 1&.€5
14 16.50 16.50 16.50
5 ‘164 84 17.03 16.64

AN ASTRIK IS PLACEC AT ANY TEST READING WHICH CCES
NOT FALL WITHIN A .95% CONFIDENCE INTERVAL ABCUT THt
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF "THE SCALE.

Table 68. Western White VWheat raised from 10.0 to 12,5 to
16.0 per cent moisture indicated by Motomeo,

TIME ME AN TEST 1 TEST 2
T

¢ 20454 20,44 20.63
1 19.C7 19.(8 19.C6
2 18.27 18.48 18.C4
2 17.49 17.68 17.29
4 17.09 17.CS 17.09
5 16,68 16.90 16.85
-6 16.E5 16. €5 16.£5
7 16.75 16.66 16.83
8 164 ¢4 16464 16.64
3 16463 16.€4 16.61
1¢ 16456 16451 16.61
11 16.56 16451 16.61
12 16,56 16451 16.€1
13 16437 16.27 16,47
14 16432 16422 16,32

LS 16.45 16,45 16.45

AN ASTRIK IS PLACED AT ANY TEST READING WHICH DRES
NCT FALL WITHIN A 95% CCAFICENGCE INTERVAL APQUT THF
MEAN TEST REANING.

A PLUS IS PLACFD AT ANY TEST READING WHICH WENT
OFF THE SCALE.
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Table 69, Western White Wheat raised from 10.0 to 16,0
per cent moisture indicated by Steinlite,

TIME MEAN TEST 1 TEST 2
0 22.10 . 22.10+% 22.1C+
1 22.10 22.10+ 22.10+
2 23.C2 ©23.(8 22.56
3 21.52 21.56 21.08
4 20.06 20.32 19.79
5 19,30 19.42 19.1¢6
& 16.11 19.14 16.08
7 18. 88 18.90 18.86
8 18.79 18.70 18.68
q 18.58 18.50 18.65
1 18.¢2 18.50- 18.53

11 18.44 18.35 18.53
12 18.42° IR35 18448 — .
13 18.22 18.38 18.05
14 17.83 18.C5% 17.¢1
15 17.56 18.18 17.74

AN ASTRIK IS PLACED AT ANY TEST READING WHICH CCES
NOT FALL WITHIN A S52 CCNFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF TFE SCALE. '

Table 70, Western Vhite Wheat raised from 10.0 to 12.5 to
16.0 per cent moisture indicated br Steinlite.

TIVE ME AN TEST 1 . TEST 2.
C 22.£61 22.59 22.1%
1 2C.€7 2055 20.38

"2 19.23 19.4% 18.97
3 18.¢6 18.78 18.53
4 18.35 1B.42 1€.28
5 18,29 18.34 18.23
& 18.C4 18.C4 18.C3
7 18.08 18.C9 18.C¢
£ 17-65 17.85 17.84.
S 17.83 17.E5 17.81
10 17.F2 17.82 17.81
11 17. 82 17.82 17.A1
12 17.¢5 17.€2 17.47
13 1T.47 17.53 17.40
14 17.33 17.23 17.32
15 17.50 1727 17.€2

AN ASTRIK IS PLACED AT ANMY TEST READING WHICH DCES
NOT FALL WITHIN A 95% CCAFICENCE INTERVAL ABGUT THE
MEAN TEST REANING,

A PLLS TS PLACEN AT ANY TEST PEACTING WHICH WENT
OFF THE SCALE.
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Table 71l. Western White Wheat raised from 10,0 to 16.0
per cent moisture indicated by Tag-Heppenstall,

TIVE MEAN TEST 1 TEST 2
0 24430 24,30+ 24,7304+
1 24430 24,304 24,30+
2 24430 24,20+ 24.3C+
3 23.75 23.87 23,62
4 22.24 22.21 22.21
5 20,83 21.C1 20. 4
6 19.83 19.83 16.83
7 19.27 19,35 19.19
8 18.78 18.€3 18.72
S 18430 18.33 18.27

1 17.54 17.51 17.9C
11 17.77 17.69 17.84
i2 17« €4 17.62 17.65
13 16. 82 16.82 1&.02 -
14 16.46 16.51 16.40
15 16436 16,40 16,31

AN ASTRIK IS5 PLACED AT ANY TEST READING WHICH CRES
NGT FALL WITHIM A 95% COMFIOENCE INTERVAL ABCUT THE
MEAN TEST REACING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.

Table 72. Western White.Wheat raised from 10,0 to 12,5 to
16.0 per cent moisture indicated by Tag-Heppenstall,

TINE.  VEAN TEST 1 . TEST' 2
) 24.30 24,30+ 24,30+
1 24430 24,30+ 244204
2 22.40 22.56 21.83
3 20,53 ] 20.23
4 19.53 15,77 15.28
€ 18466 1B. 66 18.66
6 18.24 18.3¢ 18.12
7 17.83 17.84 17.81
8 17,42 - “1T58l———17sF2 -
9 17531 17.32 17.25

10 17.10° 17.16 17.03
11 16456 17.€3 16. 85
12 16.86 16.89 164472
12 16.22 16,22 16,22
14 15.99 15.59 15.68
15 15463 15.93 - 15,92

AN ASTRIK TS PLACTD AT ANY TFST READING WHICH nnNrs
NOT FALL WITHIN A G5% CONFIDUNCE TATERVAL ABCUT THE
MEAN TEST REAEING.

A PLUS 1S PLACEND AT ANY TEST REACING WHICH WENT
OFF THE SCALE.
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Hard Red Spring Wheat. Results in testing the Hard Red Spring Yheat are nro-

sented in Tables 73, 74 and 75. Test were only made for one temner becanse
an insufficient amount of the material was received. The rate of wrter nrnae-

tration was equal to Hard Red Winter Wheat (See Tables 31, 33 and 35),

Red Grain Sorghum. Results in testing the Red Grain Sorghum are presented

in Tables 76 through 84. The one temper versus the two temper are shoun in
Figures 31, 32 and 33, The one temper graphically shows a pgreater rate of
water penetration over the two temper. Test showed that the water wonld not
move inte the endosperm area with the second phase of temperine bw the two
temper system. The indicated moisture content for each of the three moisture
meters was one to three per cent above the desired 16.0% moisture content with
the two temper system.,

Tables €2, 83 and 84 show test results when tempered to 17.05 moisture,
The rates of water penetrations are equal to the rates of water penetration
when tempered to 16.0% moisture.

Yellow Corn., Results in testing the Yellow Corn are presented in Tables 25
through 88. The one temper versus the two temper are shown in Fisures 34 and
35, The two temper graphically showed an increased rate of water penetration
over the one temper.

Brekhe (11) discovered that adding moisture in increments when temper-
ing corn had tw§ effects. With less moisture added in any one step, less
stress was created within the kernel and fewer kernels developed stress cracks,
And secondly, because corn swells when it absorbs moisture, corn at 15.55%

moisture level is less dense and thus'possiblv absorbs water more ranidly than

corn at lower moisture levels.
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Table 73. MHard Red Spring Wheat (Montana) raised from 11.25
. to 16.0 per cent moisture indicated by Motomco.

TIVE VEAN TEST 1 TEST 2

c 24456 24+ 56+ 24.56+
1 22.40 22.40 . 22.40
2 20.€1 20.€1 20.61
3 16.39 19.29 19.3¢
4 18,99 18.99 18.99
5 18.C4 17. 80 18,27
6 17.86 17.58 18.14
7 17.€5 17.75 17.55
8 17.35 17,35 17.35
9 17.15 16.G5 17.35
10 17.C4 16.€5 17.13
11 17.C3 16.63 17.13
12 16.5%3 16.93 16.93
14 l6.€0 16.¢0 16.€C
15 16.48 16.58 16.38

AN ASTRIK TS PLACED AT ANY TEST READING WHICH COES
NOT FALL WITHIN A S5% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.

Table 74. Hard Red Spring Wheat (Montana) raised from 11.25
to 16.0 per cent moisture indicated by Steinlite.

TIME MEAN TEST 1~ TESY 2
¢ 23.10 23.10+ 23.10+
1 23.30 23.15 23.44
2 21.67 21.%3 . 21«80
3 20.55 20.¢60 20.49
4 20.C4 20.01 20.C6
5 19.84 19.€8 19.99
& 19.39 19. 21 1647
7 19.18 19.04 16.32
8 19.03 18.83 19.22
S 18.G5 18.€6 19.04

1¢C 18.77 18.79 18.74
11 18.76 18.70 18.82
12 18.€2 18.€¢ 18.58
13 18.36 18.21 18.¢1
14 18. 27 18.44 18.29
15 18635 18.22 18,417

AN ASTRIK IS PLACED AT ANY'TEST REACING WHICH CCES
NOT FALL WITHIN A 95% CCAFIDENCE INTERVAL ARACUT THE
MEAN TEST READING. '

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
CFF YHE SCALE,
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Table 75, Hard Red Spring Wheat (Montana) raised from 11.25
to 16,0 per cent moisture indicated by Tag-Heppenstall,

TINE MVEAN TEST 1 TEST 2
C 24.30 244,20+ 24,30+
1 24.30 24.30¢ 24,3C+
2 24.30 24.30+ 24.30+
3 22.93 23.23 22.63
4 21.€1 21,43 21.18
5 20.79 20,82 20,176
6 20.03 20.C4 20.C1
1 19.52 19.52 19.52
8 18.49 19.C7 168.950
9 18.54 18.%4 18.54
ic 18.13 18.14 © 18.11

11 17.58 17.99 17.57
12 17.E6C 17.62 17.57
12 16.65 16.%5 16,95
14 16.81 16.84 l1€.78
15 16.30 16.20 1€.30

AN ASTRIK IS PLACEQ AT ANY TEST READING WHICH COES
MOT FALL WITHIN A S52 CONFIDENCE INTERVAL ABOUT THE
MEAN TEST READING.

A-PLUS 1S5 PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE.
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Table 76, Red Grain Sorghum raised from 10.68 to 16,0
per cent moisture indicated by Motomco.

TIME MEAN TFST 1 TEST 2

¢ 22.46 22444 22444
1 1944% 19.50 19,78
2 14.05 19.C4 16.1n5
3 18.41 1R, 40 18.41
4 17.58 17.72 18,23
5 18,CS \1R, 04 18.C5
6 1TQ7G 17.':3 I?CE?
7 17. 44 17.5%3 17.3%4
8 17.20 17.CH 17.34
9 17.06 17.0& 17.C¢
10 17.€6 17.¢6 17.CA
-1t 17.04 17.0¢4 17.06
12 16.63 16.€7 1A.R4
12 16e R4 16,673 16,75
14 1649 16449 16445

18 1648 16,319 1f.58

AN AST2TX TS PILACED AT AMY TFST LeADINSG WHICH T70S
NOT FALL WITHIYN A §G8% COMNFIDFNGD INTERVAL AHCUT THE
MEAM TEST REATING.

A PLUS 1S PLACEL AT AMY TEST READIANG WHICH WENT
OFF THE SCALC.

Table 77. Red Grain Sorghun raised from 10,45 to 12,5 to
16.0 per cent moisture indicated by Motomco.

TIVF LA TEST 1. TEST 2,
y} 1G5. 24 15«24, 1G.24
1 18,78 18,78 LE. 18
? 18.35 18+19 189.60
3 18.C7 18. 1. 1&a03
] 17.493 . 17.61 17.49%
5 17.58 17.57 17.5%
£ | 0 17.%7 17.56
7 17.¢€2 17.57 17.64
2 17. 54 174G 17.59
9 L7T.54 17.49 17.59

e 1T.48 17.34 17.57
1] 17.47 17. 38 17.M6
12 17.41 17438 17.655
13 17437 17.3A 17.2¢%
14 17.C2 17.07 17.02
15 17.01 17.572 1H.56%

AN ASTIR TR 15 PLAFEN AT AKNY TEST #EANIMG wHICH O0 g
NOT FALT WITHIS A 953 CONFINFNGE IRTERVAL ACCHT 14
MPAN TEST READTHG.

A PLLS TS CLACED AT ANY TEST DEANTRNG wh 106 Wiy
QEYoTpn SO AT,
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- 58.065AT 10.68% M.C.
58.25AT 12,5% 14.C,
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Table 78. Red Grain Sorghum raised from 10.68 to 16.0
rer cent moisture indicated by Steinlite,

TINE MF AN TEST 1 TEST.?
0 22,54 272.554 22.G5+
} 22.¢5 22.55+ 22.55+
z 22.61 22,68 24,13
3 cl.71 21.48 21.S63
4 2C. 85 20,65 21 .04
R 16,41 1¢.75 16,67
(.7 19-1’r IRQ(“Z 19.36
7 19.C6 1B.%% 19,18
8 19.0? 1A.E8 16,15
S 1R.88 18,183 14, AR

10 18.€5 18,67 16.72
Il. 18-?1‘ I.ﬂ.r;!l 18.“";
12 1F.43 18.21 14449
12 1R, 17 18.1) 18,24
14 17,78 17.¢4 17.9?
15 17.73 17,63 17.82

AN ASTEIK IS PLACER 8T ANY TRST RFADING WHICH [ %5
NCT FALL WITHIN A 982 CONFIDERCE INTERVAL £b0UT ThE
MFAR TEST REACING.

A PLLIS IS PLACEND AT AMY TEST CEANTRG WHICH prNT
CFF THE SCALF. ‘

Table 79. Red Grain Sorghum raised from 10.45 to 12.5 to
16.0 per cent moisture indicated by Steinlite.

TIVE WE AN TFEST 1 TEgT 2
'l" ??-Q') ?2.("5“' ?2-9‘)"‘
1 2334 23,06 27,589
2 22.08 22451 21.61
3 20, A 21,49 20,50
4 . ?7.33 20,74 16.91
5 19,87 2008 15.5%
& 19,57 16,15 1%, 2F
7 17439 10, 64 19.12
g 1925 - 15,45 15, iV4
9 15.77 19,75 16,89

10 13.54 19.07 18,91
11 19,61 14,00 16,05
12 13,91 18,56 C18.8%
13 17,10 19,04 19.11
14 VE, TR 1R. 82 1F.177
15 18,84 18.56 18.71

WNOASTE M TS DLACTD AT AMY TEST b anIpG wHif e S
MT FALYE WITHIIE p GHEY CUNFTILFROT IMTEEVAL A00CHT Y HT
ALAE TPST 2RARTNG.

A PLUS 1S PLACED AT ANY TEST BEFARTAC WHICH wFHT
NEF T SCALL .



MOISTURE PROFILES

INDICATED BY

ELECTRICAL MEANS

Hao
7 10.68 TC 15.00

58.065 AT 10,627 11.C.
59.25 AT 12,5% 1..C.

TH-
THW-

B 10.45 10 12.50 70 16.00
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Table 80, Red Grain Sorghum raised from 10.68 to 16.0
per cent moisture indicated by Tag-Heppenstall.

TIMF MEAN TEST 1 TEST 2

0 21.2n 21.20% 21.73C+
1 21,30 21,39+ 21.30+
2 ?l."ﬂ 21.?(‘,"‘ 7 ?ln:‘n‘f‘
3 21.52 21.55 21.48
4 21,32 21,78 2138
5 20,47 20.30 20,63
& 16.98 19.60 15.E5
7 19.47 19,47 16.50
8 19.07 18.912 16,70
9 1R.£]) 1R.68 1F, €32
16 1R.53 1. €8 1F.3R
1t 14,21 14,73 19,18
12 17. GF 17.5%8 17,93 ———
12 17.0% 17.C3 17.07
14 1645% 16.52 l€.53

AN ASTEIK IS PLACED AT ANY TFET GEARING WHICH [DES
MOT FALL WITHIM A S5% CORMFINENCE INTEDRVAL AFCUT THt
MEAN TEFST PEANTNG.

A PLUS IS BLACED AT ANY TEST REANING WHICH WENT
OFF THF SCALFE.

Table 81. Red Grain Sorghum raised from 10,45 to 12.5 to
16,0 per cent moisture indicated by Tag-Heppenstall.

TIME 4 F AN TEST 1 ' TCeT 2.
G 21.30 2130+ 24304+
1 21.730 21.3N+ 21.3C+
2 21.48 21.49 .21.58
3 20.E4 20,65 21.013
4 20.28 20.03 &l B3
5 1G. £4 19.63 204,05
& 16. 24 19,772 19,45
1 19.C7 189.73 15420
f# 18, 84 18,13 14.95
9 1807 1R.53 18,80

10 “1R.37 - 1n.2n 18.513
11 1Ha 23 18. 10 14,35
12 13.13 18.€5 18,2C
12 17.45 17.35 1755
14 17.12 17r.00 17.725
15 16.57 16.93 17.CC

AN AST? K IS PLACFP AT ANY TFEST RFAPIMG WHICE DOV S
NAT FALL WITHID A 96 COLETRINCT INTERVAL ARCUT THE
MEAN TOST READIMG,

A PIUE 1S PLACER AT ANY TFET POANING WETCH WENT
nry THi SCAL B,
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Table 82, Red Grain Sorphum raised from 13.7 to 17.0 per cent
moisture indicated by Motomco,

TIME MEAN TEST 1 TEST 2
c 18.79 18.87 18.71
1 18.¢3 18,71 18,55
2 18,22 18.23 18.21
3 17.56 17.70 18,21
4 17.87 17.70 18.04
5 17.79 17.70 17,67
¢ 17.€9 17.790 17.68
7 17.€8 17.68 17.68
g 17.¢8 17.68 17.68
5 17. €0 17,68 17 uhl
10 17.40 17.68 17.51
11 17.60 17.68 17.51
12 [ 2807, =~ Teah— P b e
13 17.32 17.32 17.22
14 17. 34 17.34 17.34

AN ASTRIK IS PLAGCER AT ANY TEST READING WHICHK CODES
NOT FALL WITHIN A S5% CONFIDENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AY ANY TEST READING ®HICH WENT
OFF THE SCALE.

Table 83. Red Grain Sorghum raised from 13,7 to 17.0 per cent
moisture indicated by Steinlite,

TINE MEAN TEST 1 . TEST 2.
0 22413 22.25 22.01
1 21.22 21,51 20,93
2 19.56 20.24 18.88
2 19.46 16.58 19.34
4 19.04 15.16 18,62
5 18.88 18.68 19.07
6 19.Cé 19.12 19.C0
7 18.91 18.92 18.€9
g 18. €0 18.€3 18.77
S 18, €2 18 .65 18.56

10 18.65 18.59 18470
11 18,65 18.£3 18,77
12 18.62 18.59 18.€5
13 18.47 18.41 18.53
14 1e.15 18,21 17456

AN ASTRIK 1S PLACED AT ANY TEST RFADING WHICK CCFS
MOT FALL WITHIN A 95% CCNFIDENCE INTERVAL ARCUT THE
MEAN TEST READING.

& PLUS 1S PLACED AT ANY TEST READING BHICH WENT
OFF THE SCALE.
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Table 84. Red Grain Sorghum raised from 13.7 to 17.0 per cent
moisture indlcated by Tag-Heppenstall,

TIME MEAN TEST 1 TEST 2
0 Z1.€3 21.€4 21.61

L 2144 £1.55 21.33

2 2C.77 21.13 20.40

3 20.10 20.20 19.50C
4 19.€3 19.80 19.45

5 19.18 19445 18.90

€ 18.€7 18. %€ 1£.83
7 18.28 18.38 18.18

g 17.58 18.C8 17.88

- S L7.€6 17.73 17.5¢
1cC 17.51 17.58 17.43°
i1 17.38 17.48 17.28
12 17.23 17.28 17.1¢8
13 16. €6 16.68 16.€3
14 16.18 16,15 1é€.2C

AN ASTRIK [% PLACED AT ANY TEST READING WHICE DUES
NOT FALL WITHIN A 95% CCNFICENCE INTERVAL ABCUT THE
MEAN TEST READING.

A FLUS IS PLACED AT ANY TEST READINC hHICH NEMT
OFF THE SCALE.
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Table 85, Yellow Corn raised from 12,8 to 21,0 per cent
moisture indicated by Motomeo.

TIivF MEAN TEeT 1 TEST 2
C 2487 ?4'9?"' 24.FT+
1 24.E17 2 ET+ 2h.ETH
2 2276 22.7& 22.T¢F
2 226 36 22.7317 22435
4 72446 22.37 2255
5 22435 22437 272.23
6 22.34 22,35 22.33
7 ele%5 21.456 2154
8 21 .55 21456 21.6G4
S 71.G¢% £1.€6 21.5G4

10 21 .03 2leS4 2l. 11
11 214713 2l.74 21.71
12 z1.53 21.35 2l.71 °
13 21.43 71.35 21.%1

AN ASTRIK IS PLACED AT ARY TEST Z{ARING wHiICp frtc
MAT FALL WITHIN & S5% CTRFIDENCE [MTERVAL ARCHT THF
ME AN TSST REACTMG,

A PLYUS 1§ FLALCEN AT ANY TEST REATING WhRICH WEMT
NFF TEE SCALE. :

Table 86. Yellow Corn raised from 12,8 to 15.0 to 21.0
per cent moisture indicated by Motomco,

-

TN VE AR TEST 1} TECT 2 TERT 3
0 22.6‘5 ?2.33 ??.(.(; 22:‘:"‘
o1 22444 21a61 2206 272,72
2 22.11 22,10 22,100 72.11
3 21.92 21.91 21.171 22.113
4 71. 11 21.1M 21.71 21.71
5 ¢ 21.71 21.71 21.71 2l.71
£ 21.66 21.51 21.71 21.71
7 21.32 21.12 214122 ?1.51
] 21432 21412 21.32 2l.51
g 21.32 - 21.12 21,732 2l.51
1o 21.71 Zl1.10 21.37 © 21.%1
i1 21 .74 71.10 21.1? 71.%1
12 21. 18 21,10 21.17 21.32
13 20.61 20,52 20450 20,67

AM O OASTRIY IS PLACEE AT ANY TFFT READING WHTCH! LLrES
NOT FALL WITHIN A aSh COMEIACNCE INTE2VAL APCUT THE
MEANM TUST REAOTNG,

A PLUS TS PLACER AT ANY TOSYT PEANTNG WHICH WENT
NFEF THM SCALF .
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Table 87, Yellow Corn raised from 12.8 to 21.0 per cent
moisture indicated by Steinlite.

TIME MEAN TEST 1 TFST 2
¢ g, 71 3T, 13 3L.€6G
1 32.03 ?8.43 AB. €2
2 28.¢1 21. €1 T29.06]1
3 28467 284158 26416
4 ?Ta12 28,75 2€.€5
5 2€.710 26413 27.2¢€
& 27 .C4% 2604 2T.54
7 26405 266G 25410
e 26421 26484 25.5¢%
q - 2607 25.93 2he71

10 25.1¢ 265,60 24,42
i1 25.00 24414 2ELEE
12 23.62 2257 2442€
13 22.44 Zl. %8 23.30C

AN OASTRIK 1S PLACED AT ARY TEST REANING WHICKE Cf -4
NOT FALL WITHIM A G5% CONFIDFMCFE INTFRVAL. ARCLT THE
MEAN TEST REANTHNG.

A PLUS 1S PLACER AT ANY TEST REANING WMICH WENT
AFF THE SCALE,

Table 88, Yellow Corn raised from 12.8 to 15.0 to 21.0
per cent moisture indicated by Steinlite.

TINME WEAN TEST 1 . TEST 2 TESY 3
n 23.17 28.49 27418 23,2%
| 27 40 27.22 2hel? 29,80
2 26-?‘9 ?7-?? ??-(-'T 2'{1.?‘f'
3 5.6 28.7C . 25.0¢ 2haR)
4 24,95 25454 - YA 25.0F
5 23,59 23,30 22,64 20,74
6 23,3P 23,46 73,54 23,14
7 23-C3 ??.K;q 22-0‘% :?3.1{1'
8 22,46 22,14 272,68 24,76
5 23.09 23.14 272.74 23,74

10 23429 723.10 27.GR 23,70
11 72.61 22462 22.6548 ?23.14
12 22.51 2262 27487 23,40
12 21.54 21.04 21,60 22..02

AM ASTETK IS PLACED AT AMY TFRT PEARIAG WHICH PTES
YAT FALL WITHIN A G5Z CONFINNNCE INTEFVAL APODYT T4
MEAH TEST PSACTNG,

A PLUS 1% OLACEN AT ANY TEST BPFARING WHICH WEMT
r_]F" T“F <fi'|L5 1] o
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Cats. Results in testing the Oats are presented in Tables 89 throush 4. The
one temper versus the two temper are shown in Figures 36, 37 and 38. The two
temper had a greater rate of water penetration over the one temmer,

Rve. Results in testing the Rve are presented in Tables 95 through 100, The
one temper versus the two temper are shown in Figures 39, 40 and ﬁl. The two
temper had a greater rate of water penetration over the one teﬁper.

Barley, Results in tesiing the Barley are presented in Tables 101 through 106.
The cne temper versus the two temper are shown in Figures 42, 43 and L4, The
two temper had a significant increase in rate of water penetration over the
one temper.

Several investigators through the history of milling have reported that
variation in tempering from the normal cold water being added to room temper-
ature grain would alter the tempering time required for proper milling. Jones
and Campbell (37) found that temperature affected rate of moisture penet;ation.
By raising the temperature 12°C between 20°C and £3.5°C, the rate of moisture
penetration was increased threefold. This discovery led to three tempering
variations being tested,

Heated Grain. Results from testing Heated Kansas Hard Red Winter Wheat (Sage)

are presented in Tables 108, 110 and 112. The wheat was heated to a temperature
of 110°F prior to adding temper water from the tap., Test were made with one
temper and compared to nofmally tempered wheat (Tables 107, 109 and 111) graph-
" ically (Figures 45, 46 and 47). The rate of water penetration of the hot wheat
treatment was only slightly greater than the normally tempered wheat for the
Motomeo. The Steinlite and Tag-Heppenstall had relatively the same rates of
water penetration. Haltmeir (30) and Jones'and Campbell (37) found that mois-
ture equilibrium could be reached more quickly in the heated szmnles than in

trose kept at room temperature, These tests did not supnort their Tindings.



Table £9. Oats raised from 9.8 to 16.0 per cent moisture
indicated by liotomco.

TIME VEAN TIreT 1 TEST 2
¢ 2569 25.FG+ 26,664+
1 25.68 25.6G+4 L.€G+4
é 259.37 P 25.38
3 24.11 24.€68 22.5
4 22.87 23.59 Zla1¢
5 2l.41 ddw 3C 71.%1
& 21.0% Zl.%1 20460
1 20445 20,737 2J.60
8 16.¢3 16.62 16.63
9 19.48 1G9.48 1648

10 1548 16.4R% 19-48
11 19.48 19.48 16.4E
12 16,25 19.25 16.2E%
1.2 18479 18,39 1£.35
14 18.600 18.E0 1Ea€ECR
15 19. 17 18417 18417

AN ASTRIK 1§ PLACFT AT ANY TFEST REATING WHICH TORS
NGT FALL WITHIN A S5%2 CONFICENCE TRTEEVAL APCET Th{
MEAN TES1 RFACING.

A PLUS 1S PLACED AT ANY TEST REACING WHICH WEANT
OFF THE SCALF.

Table 90. Oats raised from 9.8 to 12.5 to 16.0 per cent
moisture indicated by iotomeo.

TimE MEAN ' TEST 1 . TEST 2
c 23.65 2%.33 24.C¢
1 22.71 73,14 22.2¢
2 21.t1 2778 21.7¢
3 2C. 57 2r.61 21,73
4 20,60 16,77 2¢.23
5 19.55 19.55 16.¢¢
& 19,72 16.5 16,78
7 jE 19,08 16.C¢
8 18.84 19.C6 18.¢2
5 16.73 18. 83 16,62

10 18.62 16.¢1 16,62
11 16428 18,34 18.31
12 18.16 18.1¢ 18.16
13 17485 17T.74 17.6¢
14 1£.4] 19,41 18,41
14 18.10 1€.19 . 18416

ANM ASTQEK TS PLACTT AT AMY TEST REAUIAG WHICH LfHF
MAT FALL WITHIN A gh? (CLFICENCE IMTEOYAL LRI T
MEAN TERT & ANTAG,

A FLUS TS PIACTDY AT AfY Tr ST DLATIRA WHICE WIKY
AFF Tk: SUALT .
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Table 91, CQats raised from 9,8 to 16,0 ber cent moisture
indicated by Steinlite.

TIME MEAN TEST 1 TEST 2
C 21.&6 ?1-66+ 21!&6+
1 21.79 21.79 21.78
2 21.05 2C.57 21.13
3 20,60 2C.55 20.€%
4 20,59 20.52 2Ce£E
g 20.46 2052 2C.3¢
6 20.01 eta11 15.61
7 16. €8 19.58 15.76
g 16.¢65 19.£9 16.7¢
S 19,44 T 19.39 15.45%

1C 15.41 16,726 1G5.4¢
11 12.20 15,21  1%5.15%
12 19.20 19.21 i1
12 18,69 18,51 - 18.87
14 18,30 18.0€ 18,54

15 17.76 17.76 1775

AN ASTRTK IS PLACEC AT ANY TEST READIM: WEICH CLES
NOT FALL MWITHIN A S5% COMFIDENCE INTERVAL AHCUT THF
MEAN TFST READINC.

A PLUS 1S PLACFED AT AMY TEST QEADING WHICH WEAT
OFF THE SCALE,. ;

Table 92, Oats raised from 9.8 to 12.5 to 16.0 per cent
moisture indicated by Steinlite,

TIVME MEAN TEST 1 - IEST 2,

C 21 &7 22.81 2C.52
i - 20.20 2N 21 2C.CH
2 19¢99 IGUQQ . 1Q-gq
3 16. 50 16.€63 "1%.36
4 19.36 19,42 19.3C
5 19.14 16.21 19.C¢
€ 19.€5 19, C¢ 16.C4
7 19 .00 16.58 19.01
g 18465 18,65 18.5H
S 18,73 18,64 18.€1
10 18.70 18.72 19.€8
11 18,48 18.72- 18.24
12 18.27 10,321 18.24
13 17.87 18.05 17.¢E
14 17.€8 17. &4 17.62
15 17.£63 17.78 17+4E

AN OASTRIK TS PLACFL AT ANMY TP ST BPADRIHG WOECH s
NCT FALL wlTHIN A 5% COAFINERCE INTERVAL AvCUT THT
MEAN FEST READTMNG.

A PIUS 1S PLACED AT ARY TEST RUADING WIHIOH WENT
OFF TPL SCALE.
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Table 93. Oats raised from 9.8 to 16.0 per cent moisture
indicated by Tag-Heppenstall,

TIMT ME AN TEST 1 TFET 2
0 2411 21,6 72.¢5
1 2le%h ?l.81 21.07
2 2CatC L E4 20. 1%
L) 23,18 FNe4N 15.5%
4 1G6.¢5 1€.¢€5 15.65
¢ 17.82 17.75 17.98
R 17.281 1773 17,88
G 17.€1 17.72 17.68

1cC 17.%4 17.73 17,75
11 17.74 17.73 17.75
12 17.47 17.20 17,52
12 16,74 16.74 1l€.74
14 16.3% Te o 17 | PR
1€ 15.77 1877 15,17

AN ASTRTK IS PLACTL AT ANY TIST RELCTNG WRICKH [17¢
NET FALL WITHIN & S5% CFRFIDENCE IRTSRVAL aBCUT 7ev
MEAN TEST RFACING.

A PLUS IS PLACED AT ANY “EET RFANTAG WHICH WEMT
CFF 'THE SfALE.

Table ©4. Oats raised from 9.8 to 12.5 to 16.0 per cent
moisture indicated by Tag-Heppenstall.

TIMF ME AN TIST L - ST 2
C ?E. F? ?1-?5 :'!_nc'q"q
11 16.717 16,7% 1€, 14
2 16437 16,23 16.¢1
2 135,61 15.C5 T1ELTE
4 18 .47 10,45 16,45
€ 18,01 17.93 P19
£ 17.67 17.87 17,91
7 17.80 17,71 17.76
p 17.34 174% 17.%4
S 17,32 17.372 17. 34

1“ 1702“’* * l?-?r) 1?.1&
11 17.Ch 16,54 1714
17 16 oG 16.54 1£454
12 Lo .43 16.52 15,15
}lt 15.£C; l‘-’nr:q l‘:lcf:
15 15,68 15.68 15,67

Ah ASTE TR TC PLATIE AT AMY TLST SFATIng prrw redss
MET FALL WITHIE £ 6%% CONPIFENCE TET vwal fo0iT Tk
MEAR TEST TTARINC,

A PILS 1S PLaneT AT ANY TUST EFATINE bHICE witT
JF THE SCALL .
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Table 95, Rye raised from 12,0 to 16,0 per cent moisture
indicated by Motomco.

TINE MEAN TEST 1 TEST 2
o 19,29 19.3¢C 19,47 -
1 18.12 18.29 17.54
2 17.17 1743 16,50
3 16.54 16439 l6. €8
4 16,60 16.51 16,68
& 16.35 16,18 le.51
1 164.18 16,18 16.18
8 16,18 16.18 16,18
9 16.01 16.01 16.01

10 16.C1 16.C1L 16.01
11 15.93 15.84 16.01
12 15.84 15,84 15.84

AN ASTRIK 1S PLACED AT ANY TEST READING WHICH [CO0ES
NOT FALL WITHIN A S5% CCNFIDEACE INTERVAL ABCUT THE
MEAN TEST READING.,

A PLUS IS PLACED AT ANY TEST REACING WHICH WENT
OFF THE SCALE.

Table 96, Rye raised from 12,0 to 12,5 to 16.0 per cent
m01sture indicated by Motomeco,

TIME - MEAN TEST 1 . TEST 2
c 17.62 17.79 17.45

1 16.7¢ 16.76 16.76

2 16.39 16.329 1€.35

3 16.21 16.21 | 1€.21

4 1¢.04 16.C4 16.C4

5 15.97 16.04 15.9C
€ 1562 15.54 15.50

1 15.62 15.63 15.6C

8 15,91 15.€1 15.50
.S 15.80 15.60 15.7¢C
10 15.80 15.%0 15.7C
11 15. %4 15.55 15.53
12 15.54 15.54 15.53

AN ASTRIK IS PLACED AT ANY TEST READING WHICH (CES
MOT FALL WITHIN A 95% CCNFIDENCE INTERVAL ABCUT TRF
MEAM TEST READING.

A PLUS IS PLACEDR AT ANV.TEST READING WHICH WENT
OFF THE SCALF.
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Table 97. Rye raised from 12,0 to 16,0 per cent moisture
- indicated by Steinlite,

TIME MEAN TEST 1 TEST 2

¥ 20.16 19.27 2l.C0
1 18.57 18.77 1€.37
2 17.50 17.78 18.01
3 17.42 17.322 17.¢€2
4 17.29 17.21 17.27
£ 17.12 17.21 17.03
€ 17.C3 16.84 17.22
7 16.4R 16.35 1¢.€61
E 16.50 16.47 16.82
9 16.48 16.49 Clé.41
10 l6.34 16.28 1€.40
11 l6.34 16.28 le.4C
12 16.52 1€.35 16.€8

AN ASTRIK IS PLACED AT ANY TEST READIMG WHICH DCFS
NGT FALL WITHIN A S$5% CCNFICENCE JNTERVAL ABGUT TKF
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICF KENT
OFF THE SCALE.

Table 98, Rye raised from 12.0 to 12,5 to 16,0 per cent
moisture indicated by Steinlite.

TIVE . MEAN TEST 1 TEST 2

0 19.10 159.41 18.79 '
1 17.70 17.79 17.61
2 17.45 17.24 17.55
3 17.25 17.25 17.14

4 16.£8 17.20 16.5¢&

5 1657 16.74 16.40

€ 16.50 16.46 1¢.54
1 16.26 16.32 16.19
8 l6.C1 15.50 1€6.12
9 16.36 le.67 16,05
10 16.C8 16.C4 1e€.12
11 15.88 16.18 15.58
12 1¢6.C8 16,18 15.68

AN ASTRIK IS PLACFC AT ARY TEST READING WHICK EOFS
HOT FALL WITHINM A S5% CONFIDIENCE INTERVAL ABCUT THF
MEAN TEST PEALING. -

A PLUS IS PLACED AT ANY TEST-REACING WHICH WFNT
N7 THE SCALE.

aS]
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Table 69. Rve raised from 12,0 to 16,0 per cent moisture
indicated by Tag-Heppenstall.

TINME ME AN TEST 1 TEST 2
o 23.55 231,56 Z23.58
1 2?2 .80 22.91 22,178
2 21,12 20. 87 21.31
3 19.61 19.8¢ 16,35
4 19.24  1B.11 1B.36
5 17.67 17. 50 S I %
6 1714 17.C8% 17,29
7 16461 16460 16.71
8 16446 16.52. 1&.4C
] 16434 16.28 16,40

10 16.C1 1é.01 16,01
11 15.83 15.88 15.78
12 15.¢5 16,64 15.66

AN ASTRIK IS PLACED AT ARY TEST PEADING AHICE [rES
NOT FALL WITHIN A G5% CCNFIDENCE INTERVAL ARCUT THE
MEAN T3ST REAGING.

A PLIJS 15 PLACED AT ANY TEST 2CADING WHI{H WErY
OFF THt SCALE.,

Table 100. Rye raised from 12,0 to 12.5 to 16,0 per cent
moisture indicated by Tag-lieppenstall.

TINVE MEAN TEST 1 TEST 2
C 23.C4 23,15 272.93
1 21 .23 21.05 21.40
2 15.75 16. &6 - 19,64
2 18,32 18.49 18.14
4 17.53 17.53 17.£3
£ 17.(8 17.C8 17.C8
6 16.55 16.55 16.55
7 16.31 16.31 16.31
8 15.88 16.C4 15.72
9 15.68 15.€69 15.67

10 15, €7 15.69 15.65
11 15.51 15.45 15.5¢&
12 15.51 15.45 15.56

AN ASTRIK IS PLACFD AT ANY TEST READING WHICH DCES
NOT FALL WITHIN A $5% CCNFICENCE INTERVAL ABCUT THE
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WFNT
OFF THE SCALE. - . _
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Table 101. Barley raised from 9.0 td 16,0 per cent moisture
indicated by Motomeo.

TIME MEAN TEST 1 TEST 2
0 29,28 2%.28+¢ 29.26+
1 29.28 25,28+ 29,28+
2 29.78 29.28+ 25,28+
3 25.28 29.2R+ 25.28+
4 26,28 29, 26+ 29,28+
5 29.28 29.28+ 26.28+
€ 29.28 26,28+ 25.28+
7 26.E6 26.86 26486
e 26443 264473 26.43
s 25.57 25.58 25.56

1c 24.51 24.29 24,12
1k 23.76 23,45 23.87
12 22,13 23.C2 22,23
13 19.92 20.C2 16.81
14 18.56 19.17 . 18.75

AN ASTRIK TS PLACFr AT ANY TEST READING WHICH COFS
NOT FALL WITHINM A 65% CONFICENCE INTERVAL ABCUT THE
MEAN TEST REACING.

A PLUS IS PLACED AT ANY TEST REACING WHICH WENT
DFF THE SCALE. )

Table 102, Barler raised from 9.0 to 12.5 to 16.0 per cent
‘moisture indicated by Hotemco,

TINE ME AN TEST V. TEST 2.
G 24 .54 25.04 24.83
1 23,87 24.19 23.55
2 22.76 22.28 23.23
3 21.%4 22.26 21.62
4 21.41 21.41 21.41
5 21.30 21.41 21.16
(3 2N. €6 20.75 20.506
7 20,11 20.11 20.11
€ 19.46 19.50 16,47
S 19.C5 19.0G% 16.C5

10 18.95 19.C5% 18.E4
11 18, €4 18.£84 18.E4
12 18. 74 18.¢4 18.63
12 17.15 17.75 17.75
14 17.43 17.53 17.22

AN ASTRIK TS PLACER AT ANY TFST REANING WHICH [NFS
NOT FALL WITHIIN A& 6§52 CONFINFNLCF INTIRVAL ABrUT THE
MEAN TEST RIAPING.

A PLUS 1S PLACFD AT ANY TEST RTADING WHICH hFNT
OFF THE SCALFE.
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Table 103. Barley raised from 9.0 to 16.0 per cent moistire
indicated br Steinlite,

TIME MEAN TEST 1 TEST 2
¢ 23.CR 23.C08+ 23.08+
1 23.(8 22.08¢ 23.CE+
2 23.(C8 23.CR+ 23.CE+
3 23.(8 23.(C8+ 23.08+
4 23.08 23.03+ 22.CE+
5 23.08 23.0R8¢+ 23.C8+
& 23.(C8 23.CE+ 23.(8+
7 23.08 23.C8+ 23.C8+
g 22.CR 23.C8¢ 23.08+
G 23.C8 23.(B+ 23,C8+

10 23.08 23.08+ 23.C84+
11 23.C8 23.C8+ 23,08+
12 23.C8 231.08+ 23.C8+
13 272 .65 22.75 22.55
14 20.47 2C. 517 20. 36

AN ASTRIK TS PLACED AT ANY TEST PEADINC WHICE CrES
NOT FALL WITHIN A 95% CONFIDENCE INTERVAL ARCUT THF
MEAN TS ST REACING,

A FLUS IS PLACED AT ANY TEST READING WHICH WENT
NFF THE SCALE.

Table 104, Barley raised from 9.0 to 12.5 to 16.0 per cent
moisture indicated by Steinlite.

TIME.  MEMN TEST 1 TEST 2

¢ 22.(8 23.08+ 23.08+
1 23.08 23.C8+ 23.C08+
2 23.C8 23,08+ 23.08¢+
3 23.C8 23,08+ 23,084
4 23.08 23.08+ 23.08+
£ 22. 18 22.510 22.66
¢ 22.217 é24325 22.16
1 22.C3 22.38 21.7C
g 21. 55 21.66 2143
S 20.61 21.23 2C. 45
i€ 20.59 21.C7 20,10
11 20.24 2C. 19 16.¢€8
12 20.02 20.10 16.62
12 1G.48 15.54 15.42
14 18.1¢ 18.40 17.61

AN ASTRIK [S PLACED AT ANY TEST READING WHICH CCES
NCT FALL YITHIN A 95% CCAFIDENCE INTERVAL ABCUY Thi
MEAN TEST REAGING.

A PLUS 15 PLACED AT ANY TEST REAMING WHICH WENT
CFF THF SCALFE,
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Table 105. Barler raised from €.0 to 16,0 per cent moisture
indicated by Tap-Heppenstall,

TINE MEAN TEST 1 TEST 2
C 21,52 . 23.82+ 23.E2+
1 23,82 23.82+ 23.82+
P4 23. 82 23,E2¢ 23.024+
2 22,82 22,62+ 23.82+

4 23,62 23.82+ 23,82+

"5 23.E2 23.82+ 23,82+
6 24,00 24.C0 24.0C
8 22.€1 22.€1 22461
9 - 20.18 22.19 - 22.16

B 21.20 21.20 21,30
12 2C.87 - 20.87 20.817
l4 16.52 17.C9 1€.75

AN ASTRIK TS PLACEG AT ANY TEST READIAG WHICH ECES
CNDT FALL WITHIK A 95% CCNFICENCE TNTERVAL ARDUT ThE
MEAN TEST READING. _

A PLUS IS PLACED AT ANY TEST QFQUINF WHICH WENT
OFF THE SCALE .

Table 106. Barley raised from 9.0 to 12.5 to 16,0 per cent
; molsture indicated by Tag-Heppenstall,

TIME MEAN YEST 1 - TEST 2
c 22452 22.31 22.77
1 22.10 22,21 21.89
2 21.45 71445 21,45
3 20,99 20.59 20.59
4 20,49 20.59 2C. 3¢
5 19.66 20,16 15.1¢
¢ 15. 29 19,67 15410
7 1950 18.5¢C 18.5C
& 1840 18.63 18417
9 19,20 18,17 18.23

10 18.12 18.23 18.0C
11 17.80 18.00 17.7¢
12 17.50 17.5C 17.5C
13 16.56 16456 L€, 5€
14 1.5 15.67 15,93

AN ASTHIK 1S PLACFD AT ANY TEST READING WHICK (0OFS
MOT FALL WITHIN A G65% CONMFIDFMCE TNTFPVAL AWCUT it
MEAN TEST REACING.

A PLUS IS PLACED AT ANY TEST READIAG WHICH WENT
OFF THE SCALT.
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Table 107. Kansas Hard Red !Ainter Wheat (Sape at nor-
mal room temperature) raised from 10.2 to
16,0 per cent moisture indicated by Motomco,

TIMF ML AN TEST 1 TEST 2
0 24.00 24,004 24.004

1 22,02 22.£9 21 .3%

2 2C.07 1€.57 20.16

3 19.37 19.27 16.31

4 18.24 1R.38 18.19

5 17.69 17.81 1€.17
'E 17.¢9 17.79 17.59
7 17.47 17.56 17.37

8 17.37 17.27 17.27

S 17.37 17.37 17.37
1€ 17.1° 17.18 17.1E
11 16.99 16.69 1€.5S
1e 1€.69 16.59 16.99
13 1€.C3 16.C3 1€¢.C2

AN ASTRIK IS PLACEND AT ANY TEST READING WHICK CEFS
NAOT FALL WITHIN A G652 CCAFICENCE INTERVAL ARCUT THE
MEAN TEST RFACING.

A PLUS 1S PLACED AT ANY TEST REANING hEICH WENT
OFF TKE SCALE. -

Table 108, Kansas Hard Red Winter Wheat (Sapge heated
to 110°F) raised from 9.8 to 16,0 per cent
moisture indicated by Motomco.

TIVE NEAN " TEST 1 TEST 2
c 20.62 Z1.26 2058
1 19,14 15,48 18.FC
z 17.62 180,27 17.5¢€
3 17.¢8 17.70 17.4¢
4 16.55 17.C7 lé€.82
6 16.16 16.€9 1€.£2
? 1(};67 léoéq 16cfff
9 16.52 16.54 1&.45

1C 16444 1€.56 16,22
11 l16.28 16,21 1€.35
12 16.21 16.21 le.21

12 16.17 16,17 1€.17

AN ASTRIK IS PLACED AT ANY TEST REANING WHICH CCES
NOT FALL WITHIN A §%% CONFIDENCE INTERVAL ABOUT THF
MEAN TEST REATING,

A PLUS IS OLACED AT AMY TEST READING WHICH wWFNT
CFF THE SCALE.
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Table 109, Kansas Hard Red VYinter Wheat (Sare at nor-
mal room temperature} raised from 10.2 to
16.0 per cent moisture indicated by Steinlite,

TIME MEAN TEST 1 TesT 2
c 2210 . 22,70+ 27 T4

i 23.82 23.,6¢ 23.€1

2 272+41 22.¢1 22.72C

3 2C«F9 £1.21 2C. 56

4 19,63 19.67 19.76
.- 19, 34 1G.4¢ 16.21
(4 1¢.18 19.2Q 15,15

7 18,710 18.82 18, %4

g 18.47 18.¢0 1§.28

< 19.506 12,48 1B.¢2
1¢ 18.49 18.48 18.45
11 18,19 18,132 18.25
12 1. 14 19.112 1R. 14
13 17. 18 17.78 17.78

AN ASTRIK IS PLACEL 2T ANY TEST RFACING WHICH [CES
MOT FALL WITHIN A §5% CCNFICENCE INTERVAL AECUT THF
MEAN TFST REALING,

A PLUS TS PLA(E” AT ANY TEST REACING WHICH WENT
OFF THE SCALE.

Table 110, Kansas Hard Red Winter “Wheat (Sare heated
to 110°F) raised from .8 to 14,0 per cent
moisture indicated by Steinlite,

TINME ME AN TEST 1 TEST 2
C 22.50 22.07 21.52
1 20.62 2l1.14 20.06
2 18,90 19.51 18.2¢€
3 TH.43 18.47 1#.739
4 1r.39 18.E4 17.54
5 13.50 18,39 18.¢10
¢ 18,34 18.76 18,2¢
7 iR.23 i8.19 16.248
8 17.88 17.60 17.8A
S 17.79 18,.(S 17.4%

10 17.82 17.451 B R
11 17. 74 17.657 17.54
12 171.57 17.€2 17.¢%2
13 17.%4 17.31 17.5¢4

AM ASTRTIK IS PLACFD AT ANY TIST PEAPING WHRICK D00 g
NOT FAEL WETHIN A 68% LPAFINENCE TATERVAL APCUT Tht
MEAN TIST REAQIMNG,

A PLUS TS PLACFDY AT ANY TCLST REATIAG WHICK WEAT
OFF THE SCALE.
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Table 111. Kansas Hard Red “Winter YWheat (Sare at nor-
mal room temprrature)} raised from 10,2 to
16.0 per cant rnisture indicated br Tap-Heppenstall,

TIVMFE AN LI TEST 2

¢ 24410 Zhel b4 24.10C+
l ?‘i.]c ?('oir.‘{ 2"-1{“"
2 24.10 24,104 2hJlC+
3 22.06 72.81 21,11
4 i0.%3 1T 20,728
£ 19.56 19.¢61 16.%51
[ 18.09 16, 2R 1%.90
7 1H.81 1F.€7 18435
8 14.90 18.07 17.62
9 17.€% 17.77 17,52
10 17.44 17.44 17.44
11 17.2% 17.25 17.25
12 17.07 171.07 17.017
13 1€.22 16.22 1le.22

g
AN ASTRIK IS PLACED AT ANY TEST REANING WHICH [rec
NCT FALL HITHIN A S52 CCNEICENCE TATERVAL ABDUT TERE
MEAN TEST PEALING, '

A PLLS IS FILACFED AT ANY T1EST REACING WHICH WENT
OFF THE SCALE.

Table 112, Kansas Ha'rd Red "inter 'Wheat (Sape heated
to 110°F) raised from 9.8 to 16.0 per cent
moisture indicated by Teg-Heppenstall,

TIME MEAN TFST 1 TEST 2
a 24.10 244104 24,10+
1 £2.37 22.FR 21.76
é 15.57 20. 117 1R.S7
3 1P.72 19.0% 18,41
4 18.C32 18.26 17.40
5 17.45% 17.71 17.2¢
4 17.10 17.26 16,972
1 1r. €2 14, F9 1€.74
S 16444 16,54 16.29

ic ¢, 3¢ 16.49 16,22
11 lé.14 16.20 leaC7
12 16.106 16.13 16,06
132 15.84 15.€4 1E.E3

AN ASTRIK 1S PLACED AT ANY TEST PEANDIANG WHICK [FFC
CNOT FALL WITHIN A 95X (CCAFICFNCE INTERVAL ARCUT THT
MEAN TFST R ADING,

A PILS TS PLAGED AT AMY TEST BFARING Wb JCk WINT
OFF Tk SCALE.' :
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Heated Water. Results from testing Kansas Hard Red Winter heat (S3are) with

heated water are presented in Tables 114, 116 and 118, The water was heated to
110°F prior to tempering the grain., Test were made with one temper and con-
vared to normally tehpered wheat (Tables 113, 115 and 117) graphically (Firnres
L&, L9 and 50). The rate of water penetration was sipnificantly rreater for
the heated ﬁater treatment than for the normalitap water treatment. Dedrick
(1¢) found that wheat treated with’warm.water would absorb moisture or water
more rapidly than when treated in the same manner with cold water.

One-Half Grain Treatment. Results from testing Kansas Hard Red “Winter lheat

(Sage) by adding the total calculated amount of water to only half of total
required grain with remaining grain being mixed in are presented in Tnbles.
119, 121 and 123. The total calculated amount of required temper water was
added to only half of the grain with the remaining half being slowlr mixed in.
Test were made withlone temper and comvared to normally .tempered wheat (Tables
120, 122 and 124) graphically (Figures 51, 52 and 53). There was a significant
increase in rate of water penetration for the one-half prain treatment over the
normally tempered grain, Fairbrother (21) discovered earlier that when wet
and dry grains were mixed in equal quantities and allowed to lie topether,
moisture was transferred from the wet to the dry., He did find by careful
analysis that equality of moisture was not attained thourh, with there beinr

a final difference of about 2.0% between the mixed wheats.



Toble 113. Xansas lard Red Winter Wheat (Sase) raised
from 10,2 to 16.0 per cent moisture with
room tempcrature water indicated by Motomeo.

TIMF MEAE TEST 1 TEST 2

0 ?ﬁ.i)ﬂ 24-0”* 2“-0(:‘.‘
1 22.02 22.£5 21.38
2 20.07 16,57 2C.1¢
2 19.37 16,27 1537
4 18.29 1R, 28 18.1%
5 17.99 17.41 1f.17
€ 17.€9 17.71%9 17.59
7 17.47 17.% 17.37
g8 17.37 17.37 17.37
S 17.37 17.37 17.37
ic 17.18 17.18 L7. 1€
11 16.59 16.59 1€.95
12 1£.59 16.69 1645¢
13 l6¢.03 16.C3 1¢.C3

AN ASTRIK IS PLACED AT ANY YEST FEADIMNG WHICH DCLS

NOT FALL WITHIN 8 §%5% CONFIDENCE INTERVAL ABPTUYT THE

MEAWN TEST READIMG,

A PLUS IS PLACEN AT ANY TEST READIAG WHICH WENT

OFF THE SCALF.

Table 114, Kansas Hard Red Winter Wheat (Sape) raised
from 9.8 to 14,0 per cent moisture with
110°F water indicated by Motomco.

TINE MEAN TFST 1 TEST 2
0 2?2.¢t1 PZ.E1 22461
1 2C. €7 21.017 20.26
2 15.19 16. 29 16,08
3 18,78 19.C8 1B.47
4 18440 16.71 17449
5 17.30 17.240 17..2¢C
<] 16.87 17.C8 1é.6€
7 16.€¢ 1£.€4 le, 66
8 16.£6 1&. ¢4 16.6¢
9 16.¢¢ 1ta A l6.€6¢€

1€ 16.57 l6.¢€6 l€.41
11 16450 16,52 16,47
12 1[’1050 !6052 16u‘(f7
12 16.18 . 16.22 le.12

AM ASTRIK 1S PLACRD AT ANY TEST READING WHICH LCrs
A 95% CONFICFNCE INTERVAL ABGHT Thi
MEAN TFRST REALCTING.

NOT FALL WITHIM

A PLUS 16 PLACFD AT ANY TEST QEADING WHICH WFNT

OFF THE SCALE,
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Table 115, Kansas Hard Red Winter Wheat (Sape) raised
from 10.2 to 16.0 per cent moisture with
room temperature water indicated hy Steinlite,

TIVE MEAN - - TFST- 17— TEST 2—
0 22.70 22.7C+ b o
l 25'?2 ?3.96 23057
2 22.41 22.€1 22.210
3 20.89 2l.él 2C. 56
4 19.€3 19.67 16.26
5 19,34 1. 46 15.21
¢ 17.18 19.29 16.1¢%
1 1E.70 18, €3 19.5¢
8 18.4? 1?.6(1 IE.ZE
9 18.50 18 .48 1R.¢2

1o 1Re 45 18,48 18.49
1l 18.19 18.13 18.25
12 18.14 14,11 18.14
12 17.18 17.78 17.7€

AM ASTRIK IS PLACED AT ANY TLST READING WHRICH TCES
NOT FALL WITHIN A& §5% CCAFIDENGE INTERVAL ARCLT TE
MEAN TFST REALING,.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
CFF THE SCALE.

Table 116, Kansas Hard Red Winter VWheat (Sage) raised
from 9.8 to 16,0 per cent moisture with
110°F water indicated by Steinlite.

TINE MEAN TEST 1 TEST 2
C 22.7C 22.70+ 22.7C+
1 23.4% 22.5¢ 23.14
2z 21.72 22.10 Z21.73
3 2Ca3% 2La57 16,72
4 19.25 16.€7 18.¢€2
5 18.80 1£.48 19.11
& 13,82 18.,¢7 18.71
7 18.¢€0 18,70 le.t50C
8 1”-43 168.56 18.25
S 1£.,29 . 18.28 18.25

1¢ 18.79 18.28 18.26
11 18.22 . 1R, 78 1E.15
12 17.73 17.7% 17.¢¢

13 17,46 17.49 17.42

AN ASTRIK 1S PLACFD AT ARY TEST REAPING WHICH CCFS
NDT FALL WITHIN A SS5E COMFIDENCFE INTERVAL ABCUT THE
MEAY TEST QFARING.

A PLUS IS PLACFD AT AMY TEST FEACIAG WRICH WORT
OFF THE SCALE.
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Table 117, FKansas Hard Red 'Hnter Wheat (Sare) raised
from 10.2 to 16.0 per cent moisture with

room temper dure water indicated by Tap-Hernenatall.

TINME MEAN TFET 1 o TFRT ?
C 24.10 24410 ¢ L 24,104
1 24.10 24,10+ 24. 104
2 24.10 . 24. 104 24.1C+
3 22.06 272.€1 21.21
4 20,53 eC.tn 20 3¢
[ 16.56 19.41 15.%1
& 16.C9 19.28 18,50
7 18.51 18,67 168.38
8 1B.C0O 18.C7 17.62
g 17.£€5 17.77 17.53

1n 17 .44 17.44 17.44
11 17.25 17.25 17.25
12 17.C7 17.C7 17.C7
12

16.22 16,22 16.22

AN ASTRIK 15 PLACEC AT ANY TFEST PEADING WHICH I'CFS
NGT FALL WITHIM A 652 CORFICENCE TINTERVAL ARCHUY TkF
MFAN TEST READING,

A FLUS IS PLACER AT ANY TEST REACING wWHICH WENT
NFF THE SCALE.

Table 116, FKansas Hard Red Winter Wheat (Sase) raised
from 9.8 to 16.0 per cent moisture with
110°F water indicated by Tag-Heppenatall.

TIVFE MEAM TEST 1 TEST 2
0 24410 24104 Z4.1C+
1 24,10 24,10+ 24,10+
2 22.26 23.42 22.(58
3 21+55 22.09 z1.01
4 2Q.C3 2CaE65 15.4¢
5 19.22 19.46 1E.GE
[ 18.56 18.€60 14,132
1 18.13 18,32 17.63
B 17.70 17.62 17.41
S 17.38 17.55 17.2C

1C 17.11 17.29 1€.52
11 16.52 17.01 1€.F2
12 16.72 16,813 1€.€1
13 16.02 18.¢17 16.C7

AN ASTRIK IS PLACEDR AT ANY TFST REANING WHICH BCTS
NGT FALL WITHIN A 68F CFANFINFACE INTEEVAL ARCUT Thr
MIAN TP ST READING,

A PLLS TS PLACED AT ANY TEST ROANING WhICH W7
OFF T+F <CALF.
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Table 119. Kansas Hard Red Winter “heat (Same) raised from
10.2 to 16.0 per cent moisture showing efiect of
one halfl weipghed wheat guantity receivinr temper
water with remaining one half mixad in indicated
br Totomco,

TIVE FEAN TFST 1 TEST 2
0] 20.96 20.77 21415
1 19.23 15.42 19.04
? 18445 - 1Be46 ~ 18,43
3 17.75 18.05 17445
4 1¢aS€ 16. ET 17.04
5 16.79 l16.74 164 €4
& 1645 1l6.46 1€a44
T 16.35 1€.25 1. 44
8 16,22 16.22 1€.22
S 1¢.727 1¢.22 16422

icC le.22 1€ .22 1£.22
11 l¢.C8 16.03 1e.13
12 16.C3 16.C3 16.03

AN ASTRIK IS PLACEC AT ANY TEST REACING WHICH DCES
NOT FALL WITHIN A §5% CCNFIDENCE INTERVAL &ABCUT THE
MEAM TEST REACIMG.

A PLUS IS PLACED AT ANY TEST READING wHICH WENT
CFF THE SCALF.

Table 120, ZXKansas Hard Red Winter Wheat (Sage) raised from
10.2 to 16.0 per cent moisture indicated by

lotomco.

TIME MEAN JEST 1 TEST 2
C 24,00 24.00+ 24,00+
1 22.02 22.65 21«35
2 20.C7 19,57 20.16
E] 15.237 19,27 19.37
4 18429 18.38 16.1%
5 17.59 17.81 18.17
& 17.€5 17.7%9 17.5%
T 1747 17.56 17.37
g 17.37 17.37 17.37
9 1737 17.37 17.37

10 17.18 17.18 17.18
11 16.%9 16,5 16.5S
12 16.99 16,55 16.59

AN ASTRIK IS PLACED AT aNY TEST-READING WHICH DNFS
NOT FALL WITHIM A& S5% CCNFICENCE INTERVAL ARCUT THF
MFAN TEST READING.

A PLUS TS PLACED AT ANY TEST READIAG weICH WINT
OFF THE SCALE. '
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Table 121, Kansas Hard Red Winter Vheat (Sare) raised from
10.2 to 16,0 per cent moisture showing effect of
one half wa1phed wheat quantity receiving temper
water with remaining one half mixed in indicated
by Steinlite.

TINME ME AN TEST 1 TEST 2

0 23.72 23.7C 23.74
1 22.00 22.07 21.92
é 2C. E3 20.81 2C. €4
3 19.16 19.62 18.69
4 18. 173 18. 17 18.69
5 18.12 18.25 - 17.99
€ 17.59 1755 17.¢2
7 17.34 17.27 17.41
B 17.37 17.29 17.45
S 17.48 17.43 17.52
10 17.C5 16.72 17.38
11 17.11 17.C6 17.15
12 17.03 17.66 16.99

AN ASTRIK IS PLACED AT ANY TEST READING WHICH CCES
NOT FALL WITHIN A 55% CONFIDENCE INTERVAL ABCUT THF
MEAN TEST READING.

A PLUS IS PLACED AT ANY TEST READING WHICH WENT
OFF THE SCALE. '

Table 122. KXansas Hard Red Winter Wheat (Sage) raised {rom
10.2 to 16.0 per cent moisture indicated by

Steinlite,

TIME ME AN TEST 1 - TEST 2
] 22«70 22.10+ 22.70+
1 23.82 23.67 23.%6
2 22 +41 22.20 22.€1
3 20. €9 20.56 S 21.21
4 19.¢3 19.29 19.57
5 19.34 19.21 19.4¢
& 19.18 19.15 ' 19.20
T 18.70 18.56 18.82
8 18.47 18.28 18.66
g 1B8.56 18.€3 © 18.48

10 18.49 18 .49 18.48
11 18,19 18.25 18,13
12 18. 14 18,14 R 18.13

AN ASTRIK IS PLACED AT ANY TEST READING WHICH LCCGES
NCT FALL WITHIN & $5% CONFIDENCE INTERVAL ARNUT THE
MEAN TEST FEADING.

A PLUS IS PLACED AT ANY TEST REAGCTIAG WEHICH WFENTY
OFF THE SCALE.
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Kansas Tiard Red ‘inter “heat (Sage) one half weiphed wheat grantitv receivine temper
water with remainine one half mixed in versrs tots) qrartitr terrer b~ Steinlite,

Ficure 52.
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Table 123. Kansas Hard Red “Winter Wheat (Sage) raised from
10,2 to 16,0 per cent moisture showing effect of
one half weighed wheat gquantity receiving temper

~water with remaining one half mixed in indicated
by Tap-Hepvenstall,

TIVE MF AN TEST 1 TEST 2
¢ 24410 24.104 24.1C+
i 24.10 24410+ 24410+
Z 22.21 22,57 22.E4
3 21.38 2114 21.01
4 15.99 20.13 19.84
g 18,58 "19.13 184 £3
6 18.32 18.53 18.10
7 17.73 17.€5 17.80
g 17.30 17.35% 17.2¢
9 16.93 1€.568 16,68

1C 16,77 16,77 16,117
11 1¢.44 16.44 l€.44
12 16,22 16.22 16.22

AN ASTRIK IS PLACETN AT ANY TEST READING WEICKF CTES
NOUT FALL WITHIN A 65% CCNFICENCE INTERVAL ABCUT THE
MEAN TEST FEACING.

A PLUS IS PLACFD AT ANY TEST REACING WHICH WENT

CFF THE SCALE.

Table 124, Kansas Hard Red Winter Wheat (Sage) raised from
10.2 to 16.0 per cent moisture indicated by
Tag-Heprenstall.

TIME ME AN TEST 1 TEST 2-
c 24410 24.10+ 244,10+
1 24410 24. 10+ 24,1C4+
2 24.10 24.10+ 24.10+
2 22.C6 21.31 22.81
4 2C.53 2C.38 20.68
5 19.56 19.51 15. &1
€ 15.€9 18,50 19.28
7 18.51 18,35 18.€7
8 18. 00 17.52 18.C7
G 17.65 17.53 17.17
10 17 4% 17 .44 17.44
11 17.25 17.25 17.25
12 17.07 17.C1 17.C7
AM ASTRIK TS PLAGFD AT ANY TEST READING. WHICH CGFS

NOT FALL WITHIN A 95% CONFIRENCE TATERVAL AROUT ThP

MEAN TEST READING,

A PLUS IS PLACED AT ANY TEST REANING WHICH WEINT

OFF THE SCALFE.
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SUMHARY AT'D COMCLUSIONS

It was the purpose of this investipation to develone moistire profiles
for different small grains as indicated by each of three different moistirre
meters. Two tempering procedures were compared for each type of rprain to
show different rates of initial water penetration into grain, These two
procedures were: tempering of the grains in one temper and temberinﬁ of the
grains in two tempers, The different grains were tempered to desired millin~
moisture for most miils which did deviate from 16,0% for some of the tested
small grains,

The series of experiments were performed, using the Motomeco, Steinlite,
Tag-Heppenstall and Brown Duvel meisture meters. 1In each series the cali-
bration of each instrument was checked according to the manufacturers mamal,

Drawing conclusions from the observations under the conditiors which the
experiments were performed it was established that the two temper srstems rave
the greater rate of water penetration with the second temper over the one
‘temper system. The rate of water penetration varied for the different tymves
of grains and among the different varieties of the same typa grain.,

At this stage of testing, concluding that either the one temper or the two
temper system would yield better milling results is impossible. Milling data
woﬁld need to be taken in order to make such a conclusion. But in conszidering
the possibility of ha&ing water movement within rest bins due to gravitr, it
can be concluded that under the conditions under which the eXperiments were
performed the two temper system would probably be the more preferable means

of moisture addition.
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SUGGESTIONS FOR FUTHRE WORK

Possibilities for future work mar include the contination of this
research with emphasis on the following:

1% The_two temper system showed an increased rate of woter peretratinn,
Milling results shenld be evaluated to determine if there is a .sn'r-'rﬁ,f“inrnt
difference lLetween the tempering systems, |

2). Comparison of mi]liﬁﬁ results ohtained b wvarving the te rer Liie
of the second phase of the two temper system. This analysis mirht introduce
the possibility of a commercial mill using the two temper method without

altering their present tempering system,
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Small rrains differ in size, shape and ease of mpermeahilitv. This dif-
ference is of great importance in the area of milling. Not only does a miller
desire a hipgh total yield of pood quality patent flour, but also to set this
desired result with the minimum amcunt of power consumption nossible.

The objective of this study is to show how fast the added water durine
the tempering of grain is picked up and absorbed during the very early hours
after adding the required amount of water for milling.

It is shown graphically that the rate of water pénetration is increased
by the two temper stage rather than one temper;-especially in the verwr dry,
herd vitreous grains.

The grain could be raised to 12.5% moisture content (except for corn
which was raised to 15,0%) with the first temper and held indefinitly without
any occuring damage to the grains in question; to be raised to the final de-
sired milling content with the second temper.

Tempering time should also be less when using the two temper stapge. If
the water‘can enter the kernel faster; then it can mellow the endosperm faster.
Tests have shown that the mellowing phase is required in order to properly
reduce the endosperm easily in the reduction system with the least amount of
pressure. |

Cornicluding that either the one temper or the two temper system would vield-
better milling results is impossible., Milling data would have to be taken in
order to make such a conclusion. But in considering the possibiiity of having
water movement within rest bins due to gravity, it can be concluded that under
the conditions which the experiments were performed the two temper system

would probably be the most preferable means of moisture addition.



