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ITRODUCTION

The increase in numbers of combine harvesters in
lichican is a factor to be considered by those interested in
the agriculture of this state. According to Sauve (19%" .nd
1931), in 1927 there were seven coubines in use in licii:ang
by 1928 this number had been increased to thirty-three; 1929
to fifty-four; 1930 to eighty-nine and 1931 the total had
reached one hundred aznd seventeen.

The use of the combine under suitable conditions
signifi cantly reduces the cost of hervesting small srazirs,
Calculated on a basis that two hundred acres of orain will be
cut each year, the harvesting costs for a combine are aip=-
roximctely 32.50 per acre conpared to an exzenditure of about
+4.,00 for cutting, binding and threshing (Sauve 1930). 4s a
cenerazl rule, the harvesting costs of the combine and the
binder-thresher are about equal for an area ran-ing from one
hundred to one hundred and fifty acres,

The combine, as has been the case with many other
modern.implements, has broucht up new. problems, Under averace
conditions, eicht to fourteen days elapse from the time the
grain mey be horvested with the binder, until it mey safely
be harvested with the combine and put into storace,

During this period the grain riust resist lodsing,
crinkling and shattering if it 1s to naintein as hich a yield

as could be secured by use of the binder,



Early experimenters were primerily concerned with
soil &nd climatiec factors in relation to the time end dureation
of the harvest period, but investigctions carried on in nore
recent years have demonstrated that metlods of culture, und
varieties of grain grovn, must be considered as meterially in-
fluencing the method, tire and duration of hervest.

The work of investigators in the past tvo years has
tended to show somewhat of a variaetion between varieties
and their ability to maintain a maximum yield over the duration
of the combine period,

This problem was then inaugurated to determine,
under Michigan conditiorns, the effect of delayed harvest on
the yield of certain varieties of oats and tarley adapted to

this state.
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HISTORICAL

Changes occuring in the conmposition of

the kernel durinz the ripening periode.

Although this problem is concerned largely with
the effect of delayed harvest on the yield of grain, the chunges
that oceur in the composition of the oat, barley and wheat
kernel as they approach maturity are of considerable importance
end are briefly reviewed here,.

Kedzie in (1882) and (1893) was one of the first to
publish data of this kind., VWorking with Clawson vheat, he
found the carbohydrate content to increase gradually reaching
its maximum vhen the kernels were in the hard dourh stage and
then remaining constant. The crude protein content decreased
to a minimum in the milk stage, with little changce thereafter,
The emude fiber reached its minimum in the latter vart of the
hﬁrd Qough stage, with 1ittle chance afterwards. The fat
content remained fairly constant throuczhout the ripening
period.,

Le Clerc and Breazeale (1908) in studying the effect
of rain and dew on plants found that as the plants ripened,
the salts held in the seap of the plants have a tendency to
migrate from the dying to the living tissue, The salt exuded

on the surface of the plant 1s then washed off and back into
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the soil by rain, They also found this migration to be
upward and not downward, there being, in fact, little
evidence to show excretion throuch the roots into the soil,

Brenchley (1912), working with the development of
the grain at Rothamsted, found the weight of the whole plant
to increase steadily until desiccation sets in about three
weeks before harvest, after which a fall in weight is evident,
The nitrogen, ash and phosphoric acid content increase until
e maximum is reached about the time at which desiccation begins,
Then while the nitrogen and phosphoric acid remain fairly
constant, the ash decreases somewhat in quantity. The long
growing period of barley gave a prolonged period of desiccation,
during vhich certain maturation changes were evident.

Keitt and Tarbox (1912), studying the oat plant as
it approached maturi ty, found that the increase in the total
dry matter was very rapid during the first few days of the
maturi ty of the plant, previous to that time the inorease was
regular, but not rapid. The protein in the seed increased
until the milk stage, after which time the decrease was quite
rapid, The water remained high and rather constant during
the bloom stage, decreasing suddenly at the beginning of the
milk stage, and remaining very constant until the oat start-
ed to mature, when there was another decrease in moisture
content, The percent of sugar decreased during the milk
stage, but increased slightly as the plant epproached matur-
ity.

Harlan (1920), studying daily development of the
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barley kernel from flowering to maturity, found the in-

crease in dry matter in the kernel to be very uniform through-
out the period of growth, The percentage of water decreased
uniformly from flowerins to maturitye. During growth carvo-
hydrates increased most rapidly and the ash least rapidly.

Harlan and Anthony, in the same year, found the
increase in dry matter of both normal and clipped spikes to
be continuous throurhout the period of growth, althougch the
clipped spikes had a lower welght and smaller volume than do
the normal spikes,

Harlan end Pope (19¢23), working with the water content
of barley kernels during growth and maturation, found the
average water content of the ovaries at flowering time to
be avbout eishty per cent and that the per cent of water in the
growing kernel decreases uniformly day by day until the
average of a spike is about forty-two per cent, when all deposit
of dry matter is interrupted and the kernels dry with great
rapidity. This is the average of &ll kernels on the spike
eand not an exact point,

Bracken end Dailey (1928), in a study of the weight,
volure znd density of Kanred Wheat harvested at ten day periods
after ripe, show that the weight of a kernel does not change
when dried to a uniform moisture content after wetting.

Wilsie (1930), in liicliigan found the moisture
content of wheat to decrease gradually up to the time of
maturity. Kiesselbach (1931), WOrking in INebraska confirmed
these results, 3Burnett end Bakke (1930), found the same to

be true under Iowa conditiornis,
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The effect of premature harvest,

A large amount of informetion has been published
in regard to the effect of prerature harvest of wheat, oats
and barley.

Ceorgeson and Cottrell of Kansas (1890), working
with oats made three different harvest cuttings, nanelys;
doush stage, hard dough stage and ripe. They obtained the
hichest yield and weight per bushel when the grain was in the
ripe stage. ‘lorking at the same station in 1891 Ceorgeson, et
al, obtained the lichest yield in the doush stage, a contra-
diction to the previous years results, heavy rainfall at
maturity probavly accounting for the variation.

A continuation of the studies published in 1894 by
Ceorgeson, et al, gave results comparable to 1890, tending to
show that results may vary frou year to year with varying
climetic and environmental conditionse.

Bedford of Canada (1890), working with two wheat
varieties, obtained the hichest yield when the grain was in the
ripe yellow stage. The weight per bushel was also correspond-
ingly hichest at this stage,

Arny of Hinnesota (1926), in studying the influence
of time of cutting on the quality of the crop, found a larpge
number of factors must be considered. Among these are yield,
quality, weather conditions at harvest time and differences
in cliratic and soil conditions in various locations. Ile

states that harvestins crops grown for grain or seed before
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they have reached approximately full maturity does not in-
prove the quality of the product.

Arny and Sun (1927), found in experiwments with the
premature harvesting of wheat and oats that the hirhest yield
was obtained wvhen the grain was mnature, Lower weight per
busliel resulted from premature cuttinz,

Zavitz of Canada (1927), in reporting work carried
on with wheat for twenty-nine years, states thoet it is ad-
visable to allow the crop to becoie fully ripened in arder to
secure the hishest yield of grain., Cuttings of grain made
when fully ripe wlso gave the highest wei hts per bushel,

Wilson end Raleigh (1929), studying the effect of
prenature harvest on llarquis wheat and Viectory oats, found
tint both the quality and quantity of grain were greater
when the plants were allowed to mature., Straw yields de-
creased toward maturity.

Kiesselbach (1931), summarizing eleven years work
on wheat and ten years work on the premature harvesting of
oats, states that the highest yield of wheat was obtained
vhen the grain was in the ripe stage. The hichest yield and
test weisht of oats were also obtained vhen the grain was
ripe.

licDowell of Nevada (1895), working with vwheat
cutting at different dates, found that the maximum yield was
obtained when the grein was in the hard douch stace. EHe
sucsests cutting in the stiff dough stace when the yield is

()

nearly to the maximum that was obtained in the hard dough stace.
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The effect of delayed harvest,

Schwantes, et al, (1930), carried on experiments
vith the combine harvester to settle questions regardirng the
ebility of the different crops and recommnended varieties of
each crop to withstand lodging, crinkling and shattering, for
varying periods after becoming dead ripe. The experiments
were condueted at three different stations in lMinnesota. The
results secured at the different stations were not the same
and their findings seemed to show that under linnesota cone
di tions there was little difference between the varieties of
grain used in their ability to meintain a maximum yield
trough a delayed harvest period.

Wilsie (1931), working with the effect of delayed
harvest on American Banner wheat, at the lichigen Station,
found the yield to decrease as the harvest period lengthened,
this loss in yield being largely due to shatteringe.

Burnett and Bakke (1930), carried on a very
coriprehensive study of the effect of delayed harvest on the
yield of wheat, oat and barley varieties, Of the barley
varieties studied, none seemed to have a sufficient length of
harvest period to warrant a recormendation for combine harvest-
ing under Iowa conditions, With the oat crop, varietal
characteristics appeared to be among the chief factors con-

trolling the time and length of the profitable harvest period.
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EXPERIITIITAL

Barley end Oat Varieties Used.

rour barley varieties wnd four oat varieties, either
established or being tested for rvossitle use in lLiichiifan, were
selected for the test on delzyed harvest., In order to present
a clearer picture of the effect of delayed hervest on yield,
a brief history and description of each of the varieties in

the test 1s given below.

Spartan Barley,

Spartan barley which, according to Rether, et al,
(1929), was developed from a cross between llicihican two-row
end lichigan 3Black Barbless, is white, two-roved, smooth-
awned, stiff-strawed, and early in maturity. Its smooth beards
thresh off the kernels easily, During the 1931 season a
prenium was paid for Spartan barley by commercial firms using
it for mmlting purposes and the rmnufacture of other bparley
products, It is susceptible to loose smut and net blotch,

but somewhat resistant to stripe and scab.

Wisconsin Pedigreed Barley i0. 9.

Wisconsin Iedigreed barley o, 9 (Leith 1930),
a strain of llanchurian, wes found growing on the University
Farm at lladison, Visconsin in 1900 under the nume l}andscheuri.,
It gives a hirh yield, is six-rowed and stiff-strawed, and

has good maltinc qualities, This variety is now being
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replaced by Fedigreed No. 5 (Oderbrucker) which is the sane
as No., 9, except that Oderbrucker is slichtly more resistant
to stripes The mein ceriticism of this variety, &s shown in
this test, is thet the heads crinkle over and, as the combine
harvester period lengthens, break off and fall to the ground,
resulting in a considerable decrease in yield. The straw of

VWisconsin llo, 9 was the weakest of the varieties in the test,

Glabron Barley.

Glabron barley, as reviewed from Arny and Wilson
(1930), was developed from a cross made at the liinnesota Station
between a smooth-awned selection and kanchuria, Glabron
barley is six-rowed, hulled, smooth-awned and stiff-strawed.

It is susceptible to scab and loose smut,
‘iisconsin Pedigreed No, 38,

isconsin Pedigreed barley No. 38 (Leith 1931), is
a selection from a hybrid mmde at the Wisconsin station in
1926 between Oderbrucker and Lecorrynchum black, smooth barley.
Repeated selections have brought forth No. 38, which is six-
rowed, smooth-awned, bearded and white, It is very resistant
to stripe disease, somewhat resistant to scab and susceptible

to loose smut,
Wolverine OQats,

The Wolverine variety of oats (Down 1931), which was

developed as a plant selection from an unknown variety, is a
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tell, erect, stiff-strawed, open panicle white oat, Though
a typical mid-season oat, it usually matures a few days
earlier than most varieties of its class. The Wolverine variety

is adapted to the upland soils of liichigean,

Worthy Oats.

The Worthy variety of oats (Down 1931), which was
developed as a plant selection from American Janner, resembles
Wolverine in appearance, with the exception of a slightly
coarser and stiffer straw, It is best suited to the heavy
mineral soils of Michigen where lodging is a factor to con-

sider,

Markton Oats,

The lMarkton oat, as described by Stanton, et al,
(1924), originated as a pure line from an unnamed oat (C. I.
No. 357) at Oregon in 1911, It is a common type, mid-season oat
with yellowish white grain and a large, open, drooping panicle.
The straw of this variety is midlong and as illustrated in this
experiment not quite as stiff as the Wolverine and Worthy
yarieties. The outstanding characteristic of the liarkton oat
is its high degree of resistance to covered smut and varies

from the other three oat varieties of this test in thet respect.

Iogold Oatse

The Iogold oat, according to Burnett (1928), is the

result of a single plant selection from the Kherson variety
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made at the Iowa stetion in 1911, It is an early, short,
erect, open-panicle, yellow oat vith a stiff strew end a
notable resistance to stem rust. This characteristic was very
roticeable in 1931 vhen the Markton, Worthy end wolverine
varieties growing beside Iogold suifered severe infections of
stem rust, whereas Iorold was unaffected,s This was probably
one factor that gave Iocold the advantage in yield. The Iorold
oat (Churchill 1931), is recormended for use in the Uprer
Peninsula of llichiran where stem rust attccks are cormon and

quite severe,

Ceneral Experirental Procedure.

The plats were planted April 9th, on & very uniform
area of Conover loam soil, The seed bed was compact and very
well fitted before planting. Two hundred pounds per acre,
of a 2-12-2 fertilizer was applied broadcast and worked into
the soil,

The oat varieties were sown at the rate of tvo
bushels per acre., Clabron, Wisconsin Pedigreed barley lloe. 9
end 38 were sovn at the rate of one and one-helf bushels per
acre and Spartan et the rate of two, The rate ofs eeding
Spartan was increased when a count made on the number of kernels
per bushel revealed Spertan to have about twenty-five per cent
less kernels than eny of the other three varieties. The
approximate twenty-five per cent increase in rate of seeding
for Spartan should then place all the varieties on the same

basis in regard to rate of seeding,
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The planting was done with an eleven hole drill
leaving an &l ley=-way of fourteen inches between each plat,
Fach variety was replicated three times to decrease inter-plat
competition to & minimum. (Fig. 1) ‘/hen the varieties were
nearing maturity the three replications were divided up into
three series, as illustrated in Fig. 2, makinz in all, eleven
replications on each date of harvest for each variety.

The grain was harvested at intervals of four days,
conditions permitting, An area of fourteen square feet was
harvested on each date, making a total of one hundred end
forty-eight square feet for each variety on the six different
dates that cuttings were rnade, The plat technigue followed
in making the harvestings is shown in Fig. 3. At the time of
harvest, material for moisture determinations was taken from
each replication, The harvested grain from each replication
was capped with a heavy paper sack end shocked, as shown in
Fig. 4, to avoid eny further loss in handling. The first date
of harvest for all the varieties was made when, from observa-
tion, the grain was considered to be in the hard dough or
binder harvest stage,

lioisture determinztions on each date of hearvest
was determined from the composite sample tzken at the time of
cutting. A Brown-Duvel moisture tester was used for the
determination. The results are shown in the folloving tables,

After capping and shocking, the grain was allowed

to stend until after the last date of harvest, it was then
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threshed with a small experimentel plat thresher and the
yield in grams was recorded for each replication of a variety,
on the six di fferent dates of harvest, loisture determina-
tions were also made at this time for each date of harvest
on all varieties, The yield from each replication was kept
separate in order that the probable error micht be determined.,
The final yield in bushels per acre was determined fronm the
mean of the eleven replications, The yields, as presented
in the following tables, are czlculated on a twelve per cent
moisture basis,

The probable error of each date of cutting was

determined through the use of the following formulas:

Stendard Deviations = |fX? - Nif°
N -1
P. E. of Meanr = «6745 x Standard Deviation

Jﬁ'

The probeble error of the mean was determined in
E. of lean

llean
rer cent of the mean was determired. The probable errors as

grams and, by the formula P

, the probable error in

reported in the following tables were then calculated by multi-
plying the probable error in per cent of the mean by the mean
yield in buchels per acre,

All data are presented in the following elarts and
tavles., The various tables show the yield, in bushels per sacre,
moisture content in per cent amd the test weight in pounds

per bushel, on any particular date of harvest, The reliability
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of the yields are indicated by thelr probable errors.

The relationship between yield, moisture content and
date of harvest is presented graphically on the charts,

‘olsture content is shown by connecting up the
moisture percents on various dates of harvest in the form of
a "curve".

Yields per acre are presented by & straigcht line
of best fit as determined from the "law of averagces", The
maximum yield of each variety was used as a basis for the start
of the trend line, V'hen the maximum yield did not fall on the
first date of cutting or binder harvest period, the result has
been a break in the trend line, The maximum yield is taken to
be the point where the superiority of the yleld obtained is
not due to chance alone, As a result, the highest yield for
any particular variety was not always considered to be the
maximum yield for that variety, "Breaking®" the trend line at
the second date of harvest, in the case of Spartan and Wisconsin
Pedigreed barley No., 38, mey draw some criticism, but in view
of the fact that the bresk is so apparent 1t was deemed

advisable to do this in the proper analysis of the data,
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Table 1, 1!foisture, yield a..d test weight of Spartan
barley on different dates of harvest,

oisture Bu. per Acre Test
Harvest Date Percent Yield Teleght
July 9, 1931 3345 47,0 £ .74 47.2 1bs
14 20,9 51.8 &+ ,73 46,9 "
17 14,0 50.3 & ,77 47,1 "
21 15,9 48,4 £ 74 47,3 "
25 10,8 44,6 21,05 47,0 "
29 10.2 47,1 & ,50 46,8 "
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Chart 1., Showing the relationship between moisture and
vield of Spartan barley to date of harvest.
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Table 2. loisture, yield and test weight of Wisconsin
Pedigreed 'o. 9 barley on different dates of

harvest.
lloisture Bu. per Acre Test
Harvest Date Fercent Yield Welgzht
P.E,
July 11, 1931 27,0 44,3 £ 1,49 40,4 1lbs
15 15,9 41,2 £ 1.00 38,2 "
18 13.2 41.6 2 ,93 39,5 "
23 10.3 30.3 2 1,18 39,1 "
27 10,3 29,3 & 1,47 36,9 "
31 10.7 29,5 £ 1,26 38,8 "
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Chart 2. Showing the relationship between moisture and

yleld of Visconsin Pedigreed Lo. 9 barley to
date .of harvest,
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Table 3. !olsture, yield and test weight of Tisconsin
Tedigreed Yo. 38 barley on different dates of

harvest.,
l.oisture Bu. per Acre Test
Harvest Date Percent Yield Welght
P .E L ]
July 13, 1931 3369 54,4 £ 1,26 40,0 1lbs
17 15.8 59.4 £ ,98 40,4 "
21 14.9 53,9 £ ,84 39.9 n
25 10.0 56,1 ¥ 1,02 39,8 "
29 9.4 51.7 * 1,30 39,2 "
Aug. 1 11.5 53,0 £ .70 39,1 "
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Chart 3. Showing the relationship between moisture and
yield of Visconsin Pedigreed lio. 38 barley to
date of harvest.
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Table 4. 'oisture, yield and test weight of Clabron
barley on different dates of harvest.

Loisture Bu., per icre Test
Harvest Date Fercent Yield weleght
PCEO
July 11, 1931 337 52,3 ¢ .84 42,0 1lbs
15 17.9 50,1 ¥ ,74 42,0 "
18 14.4 53,5 ¥+ 1,31 42,3 "
23 1l.1 46,9 £ 73 40,9 "
27 11l.0 46.3 2,73 39.6 "
31 10.6 42,5 £ ,72 40,7 "
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Table 5. Moisture, yield and- test weight of Wolverine
oats on different dates of harvest.,

Moisture - Bu. per Acre Test
Harvest Date Percent Yield Weight
P.E.
July 21, 1931 26.7 90.1 % 2,28 32.1 lbs
25 12,0 82,4 * 1,59 3l.1 "
29 9.8 76,7 2 2,35 31,9 "
Aug. 1 13,9 78.,6 2 2,59 31.5 "
6 13.1 76,1 * 2,46 30,7 ™
10 14,8 70,1 # 2,51 30.7 "
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Chart 5. Showing the relationship between moisture and

yleld of 7Wolverine oats to date of harvest



Table 6.

Toisture,

25,

yield arnd test weight ol Torthy
oats on different dates of harvest,

yield of ‘orthy oats to date of narvest.

ILloisture Bu. per lcre Test
Farvest Date rercent vield Teich
e o
July 21, 1¢31 27.2 8l.0 £ 2,17 2l.9 1bs
25 12.6 76.8 £ 1,46 51.5 "
29 9.3 71.9 2 1,72 32.5 "
Aug. 1 12.6 72.4 £ 2,20 2.4 "
6 12.4 63,0 £ 1,51 30.6 "
10 14.4 59.,7 £ ,G3 30,6 "
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Table 7, !'oisture, yield and test weight of Iogold

oats at differe..t dates of Lharvest.

loisture BU. peTr Acre Test
Harvest Date ~Percent Yield Vielsht
F.Z.
July 15, 1931 2447 1C0.4 2 2,08 31.5 1lbs
18 1.2 100.,2 * 1,19 sl.0 "
23 11.9 90.4 2 1.31 3l.1 0"
27 l2.2 g2.1 £ 1,16 31.7 "
31 10,0 84,7 £ 1.50 30,8 "
AUu8. 4 14.2 83.6 ¥ 1,38 30.0 "
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Table 8. lolsture, yield and test weight of Ilarkton
oats at different dates of harvest,

l.oisture Bu. per Acre Test
Date of Harvest Percent Yield ei~sht
I:. E.
July 19 ,1931 24,6 83,3 £ 1,22 31l.4 lbs
23 10.6 8l.6 £ 1,59 3l.2 "
27 10.6 80.9 ¥ 2,22 31l.0 "
31 8.8 85,1 ¢ 1.82 31.8 "
!&ugo 4 1400 82.4 I .95 29.2 R
7 14,0 82.2 ¥ 1,51 26,2 "
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DISCUCSION

The following discussion gives the relative merits
of the varieties in regard to shattering, crinkling and
ladsing, and the increase or decrease in yield during the various

harvesting periodse.

The effect of delayed haorvest on the yield of the

barley varieties tested,

Spartan Barley.

Spartan barley held its yield fairly well over the
entire harvest period of twenty days and gave promise of being
a variety adapted to combine harvesting. An increase of three
bushels in yield was secured from the time the grain was in the
hard dough or binder stagce to the time when the grain con-
teined about fourteen per cent moisture. At tihidis point it is
considered that grain may be safely combined and stored. A
loss of fTive bushels occurred from the fourteen per cent moist-
ure stage to the end of the delayed harvest period.

The straw of Spartan barley withstood lodring better
than any other variety. (Tigs. 5 and 6) Iicht days after the
first date of harvest the straw bvecan to crinkle at a point
twvelve to fifteen inches below the head., The heads, hovever,
did not breaix off, but remained supnorted by the other plants.
The heads remaired in this position during the renainder of
the harvest pcriod and could be corvined with very little loss

twenty days after the hard dough or binder harvest period.
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Wisconsin Fedigreed o, 9 barley.

“he maximum yield of V/isconsin Pedigreed I'o. 9
barley was obtained vhen it was cut at the start of the binder
harvest period, end a loss of seventeen and one-half bushels
occurred from then until the end of the delayed harvest period.
4t the fourteen per cent moisture stage the yield had decreased
about five bushels from th~t of the first cutting. The loss from
the fourteen per cent rmoisture stace to the end of the delayed
harvest period was about tiw’elve bushels.

The straw of Wisconsin o, 9 barley was the weskest
of the varieties tested, (Fig. 6) The straw crinkled badly
at a point Jjust below the head, ond shortly after the binder
stage the heads began to drop olf resulting in a material

decrease in yield.

wisconsin Pedigreed l'o. 38 berley,

The variation in yield during the entire hearvest
period of Viisconsin lio, 33 barley wes cuite similer to thzt of
Spartan. 4n increase of three and one-hzlf bushels was secured
from the binmder harvest period to the fourteen per cent noist-
ure starce.s A lcss of about seven bushels occurred from the
faurteen per cent moisture stage to the end of the delayed
harvest period.

In strength of straw .isconsin llo, 58, as shown in
Ffige 5, is sliphtly weaker than Spartun, The straw has
somewiat of a tendency to crinkle at tle heud in a fusiiion

similer to Viisconrsin Ilo. 9. The crinkling, hovever, was not
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as pronounced and the heads did not break off and f«ll %o the
ground as in Visconsin Iio. 9, If cut with a binder under very
dry conditions the chances are that there would be quite a

loss in shocking and handline preparatory to threshing. The
combining loss would, under the same circumstances, be decidedly

less,

Glabron Barley.

Glabron barley decreased about thirteen bushels in
yield durineg the entire harvest period with a decrease of
about four bushels from the binder to the fourteen per cent
moisture staze. The loss that took place from the fourteen
per cent moisture staze to the last date of cutting was about
nine bushels, and can only be traced to shattering in the head.

In strength of straw Glabron is quite similar to
Spartan, possessing a fair amount of stiffness and lacking the
characteristic head crinkling of the Tisconsin barleys. (Fig. 7)
If it would be possible to combine a grain as soon as 1t
reached fourteen per cent moisture, Clabron would be a very
cormendable variety for the combine user, It is necessary at
times, with weatlier conditions we cannot control, to postpone
combining for quite a number of days after this point has
been reached, It is during this period that the yield of

Glabron vould decrease.
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The effect of delayed harvest on the yield of

the oat varieties tested,

Ylolverine Qatse

The decrease in yicld of wolverine oats after the
binder harvest stage was quite rapid. At the fourteen per
cent moisture period a loss of three bushels had occurred over
the maxirmum yield secured at the binder harvest stage, and on
the final date of cutting a loss of about seventeen bushels was
recorded., The loss occurring from the fourteen p<r cent
moisture period to the end of the delayed harvest period was
fourteen bushels, The rapid decrease in yield is considered to
be due primarily to shattering.

In strength of straw, Wolverine is slightly inferior
to Worthy. (Figs. 8 and 9) The difference in lodging,

however, was quite small this season.

Worthy Oats,

The loss in the yield of Torthy oats over the entire
harvest period was greater than Volverine, the total decrease
amounting to twenty-one bushels. The decrease from the binder
harvest period to the fourteen per cent moisture stage was
also slirhtly greater, amounting to about four bushels, The
loss from the fourteen per cent moisture period to the end of
the period was seventeen bushels.

The straw of Vorthy oats was the rost resistant to
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leodzing of 211 varieties tested, and would be a desirable
variety for combinirg in this respect. (Fige. 8) The rarid
decreese in yield, as in the case of .iolverire oats, was due

rrimarily to shattering,

Iorold Oatse.

Togold oz ts decreased five bushels in yield from the
tinder harvest period to the fourtcen pcer cent rnoistuwre stace,
The totzl loss for the entire period was nearly seventeen bushels,
The period was, however, about two days loncer for Iorold than
for Wolverine or worthy, Tie decrease from the fourteen per
cent molsture stege to the end of the delayed harvest period
was twelve bushels, the loss being attributed to shattering,.

In lodging resistance, Iogold (Fig. 8) is about r:id-

way between Tolverine and Worthy,
Llarkton Outs,

Markton oats geve surprisirng results, in thet prac-
tically the same yield as obtcined at the binder harvest period
wes maintained throughout the combine stage and through the
remainder of the delayed harvest period.

From the standpoint of maintaining a maxirum yield
over a delayed harvest period, llarkton is a very promising
variety, Hovever, when stiffness of straw is cmsidered, l.urk-
ton literally fell by the way-side, as it lodged severely.,

Tig. 9 clearly demonstrated the one drawback of lLiarkton oats as

a combine variety, It is realized, hovever, that the experimentel
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plats were located on a very productive soil favoratle to
lodging, and that Llarkton oats growvn on different soils amd
under different conditions misht not lodce as badly as it c¢id
in this experiment.

Deing sorevhat in the nature of a variety test, the
problem has raised a very pertinent cuestion in rercard to pnlat
technique used in variety testing work at the present time,

It is a cormon plat practice to harvest a variety test usually
viien the latest varieties in the test are rature., Let us then
assume that we are conductinsg a test on the relative merits

of Wolverinre and Iocold oats in recerd to yield. ‘e harvest
the plats when ‘olverine, vliich is about six days later in
lensth of growing season than Iojold, is mature. DBy a survey
of the charts on pages 24 and 26, wve see that the yield of
Wolverine at raturity is approxiinately ninety bushels and the
yield of Iofold on the same date, as shown by the trend line,
is about ninety-five bushels, Illowever, if we look back to

the time vhen Iogzold was in a roture state we find the maximum
vyield to be one hundred bushels, Zy this method of harvesting
the ten per cent advantace thaet Iozold had over Wolverine vwas
decreased to five per cent. This discrepancy in variety testing

work seems worthy of further study.
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SULLARY AND COIICLUSIONS

In the study of the effect of delayed harvest, a
variation was noted among the oat and barley varieties in
their ability to maintain a maximum yield over the delayed

harvest period,

This variation is associated with the amount of

crinkling and shattering of each variety,

The straw of Spartan and Glabron was rmost resistant

to lodging of the barley varieties,

Wisconsin Pedigreed barley No., 9 crinkled very badly
at a point just below the head; these broke off and
resulted in a decided reduction in yield during the delayed

harvest period.

The yield of Spartan end Wisconsin lio. 38 barleys
decreased least of all varieties over the delayed harvest

periode.

The quite raplid decrease in the yield of Glabron
barley auring the delayed harvest period is attributed

to shattering in the head.

Of the oat varieties tested Tlorthy was the rost
resistant to lcdging, Its variation from Wolverine and

Iozold, in this respect, was smll,
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Be Thoush lMarkton oats lodged very badly in this
experiment, this characteristic mey vary under different

soil end seasonal conditionse.

9. The yields of Wolverine, worthy and Iogold oats
decreased rapidly during the delayed harvest period., The
decrease amounted to approximately twenty-two per cent for
Yolverine, twenty-six per cent for Worthy and seventeen

per cent for Iogold,.

10. Illarkton oats maintained practically the same yield
through the delayed harvest period. In view of its

decided tendency to lodge the results were surprising,.

11, Before final recommendations can be made in recard
to the proper oat and barley varieties for combine harvest-
ing under Michigen conditions, the experiment should be
conducted over a period of years, cnd under varying

clinatic and environmental conditionse.



41,

LITERATURE CITZID

Amy’ -A. C.
1926. The influence of Time of Cutting on the (uality
of Crops. Jour, Amner, Soc, Acron.,, 18:684~=703,

and Sun, C. P,

1927, Time of Cutting Wheat and Oats in Relation to
Yield and Compositione. Jour, amer. Soc. AZION,,
19:410-439,

Bedford, S. A.
1893, The Cutting of Vheat at different Stages of Ripe-
ness., Cent, Exp. Farm (Canada) Rpt:234.

Burnett, L. C.
1928, Iogold Oats. Iowa Agr'l Exp. Sta. Bul. 47,

Burnett, L. C. and Bakke, A, L,
1930. The Effect of Delayed Harvest Upon Yield of Grain,
Iowa Agre. Expe. Stae. Res. Bul. 130,

Bracken, A, F, and Bailey, C. H.
1928, Effect of Delayed Harvesting on (uality of Yheat.
Cereal Chemistry., 2:128-145,

Brenchley, Winifred, E,
1912, The Development of the Grain of Barley. Ann. Bot,
26: 903-928,

Churchill, B. R.
1931, Investigations with Qat Varieties and Diseases in
the Upper Peninrsula, Mich, Agr'l Exp. Sta. Spece.
Bul., 213 °

Down, E, E,
1931, Information on Oat Varieties in llichigan. Private
Cormmunicati one

Georgeson, C. C, and Cottrell, L, S,

1890. Experiments with Oats, Kansas Agr. Exp. Sta,

Bul. 13,
y Burtis, F, C, and Shelton, W,

1891. Experiments with Oats. Kansas Agre. Zxp. Sta.

Bul, 29,
R , and Otis, D. H,

1894, Experiments with Oats. Kansas Arr. Exp. Sta,.

Bul, 54,

Harlan, H. V.
1¢20 Daily Developrent of Kernels of Hannshen Barley
from Flowering to llaturity at Aberdeen, Idaho,
Jour. Acr. Res, 19:393-430,



and Anthony, Stephen,

1920,

Development of Barley Kernels in lNormal and
Clipped Spikes end the Limitations of Awnless
and Hooded Varieties., Jour. Acr. Res, 19:431=-
472,

end Pope, Ll, N

1923,

Kedzie, R. Co.

1893,

Water Content of Zarley Kernels During Crowth end
LKaturation, Jour. Agre. Res. 23: 333=360,

Composition of the Grain and Straw of Wheat at
Different Periods c¢f Ripening. Liich. Exp. Sta,
Bul. 101.

1882,

Keitt, T. E.
1912,

Kiesselbach,
1931.

Le Clerc, J.
1908,

Leith, Be D.
1931,

l’cDovell, R.
1895.

The Ripening of ‘theat. Rpt. Michigan St. Bd.
Acr. 1:233-239,

and Tarbox, F. C.

Changes in the Composition of the 0Oat Plant es

it epproaches maturity. South Carolina Agr. Expe.
Sta. Bul, 163,

T. A
Lffect of Harvesting Vheat and Oats in Different
Stages of llaturity on Yield. Private Corunication,

A. and Dreazeale, J. T
Plant Food Removed from Crowing Plents by Rain or
Dew, U. S, Dept. igr. Yearbook: 389-402,

Inforration on Barley Varieties in 'isconsin.
Private Comrmunication.

He
Wheat Cutting at Different Dates. Illev., Agr.
Exp. Sta. BU.l. 30.

Rather, H., Coy Down, E, E., Drown, H. ll,, and Clark, F. I,

1930,

Sauvé, E. Co
1930,

Barley for Liichigan I'arms. Mich. Agr'l Exp.
Sta. Bul., 29,

Combine HHarvester Thresher in liichigan. Jiche.
Agr'l Expe. Sta. Spec. 3Bul. 198,

1931.

Information on the Increase of the Combine IHarvest-
er in l7lichigan. Private Communication.



-



Schwantes, A, J., Pond, G. A., Arny, A. C., Balley, C. H,
Black, R. Je, Reynolds, L. A., and Ilumphries, V. Re
1929, The Combine Harvester in llinnesota. Iiinn,
Agr, Exp. Sta. Bul., 256,

Stanton, T. R., Stephens, D. E., and Gaines, E, F,.
1924, l'arkton, An Oat Variety Irmune from Covered
Smut, U. S, Dept. AT, Cir. 324,

Wilsie, C. Po.
1930. Test Effect of Declayed Harvest on wWheat. Liich,
Agr. Exp. Sta., Quart. 3Bul. 13:87-89.

Wilson, H. K+ and Raleigh, S, 1,
1929, Effect of Harvesting ‘heat and Oats at Different
Stages of Maturity. Jour., Anmer. Soc., Agron.,
21: 1057-1078,

and Arny, A. C,.

1930, Small Grain Varieties in llinnesota, 1liinn, Azr.
EXP. Sta, Bul, 264,

Zavitz, C. A.

1927. Forty Years'! Experiments with Grain Crops.
Ontario Agr. Col. Bul., 332,












