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Plant before June 1 for best yields and quality, 
and to improve chances for a September harvest.

Control weeds to improve acre yields, to utilize 
fertilizer efficiently, and to reduce storage 
problems caused by wet weed seed.

Do not rely on field drying grain to a safe storage 
moisture content. Have some means of artificial 
drying ready at harvest time.

Plan on September harvest to utilize the best 
chance of favorable field drying conditions, and 
to reduce shattering losses.

This report was made possible 
by the assistance of the Mata- 
nuska Valley Farmers Cooperat
ing Association, and all farmers 
who volunteered information. 
Advising in the study were Roscoe 
Taylor and Charles Marsh. Protein 
analyses were by Margaret Blom. 
Data were compiled by Lee Allen 
and Don Pollock.
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GROWING AND STORING GRAIN IN ALASKA'S MATANUSKA AND TANANA VALLEYS 
1957 and 1958 ............................ .................. ....

A major advance in the development of Alaska's economy took place 
in 1957, when the Matanuska Valley Farmer’s Cooperating Association 
built a grain drying and storage facility in Palmer. The first struc
ture of its kind in the State, this construction marked the beginning of 
a commercial feed industry. In 1958, grinding and mixing machines were 
installed. Then the storage capacity was enlarged to 41,000 bushels. 
Dairy, swine, and poultry feed are manufactured and distributed from the 
plant which serves the Matanuska Valley. By 1959 locally grown cereals 
were supplying 56 per cent of this commercial feed industry, at the rate 
of 24 tons a week.

This same period also saw an expansion of on-farm drying and storage 
facilities in both the Matanuska and Tanana Valleys. CCC loans for 
constructing farm driers became available in 1958. Crop loans on grain 
were being discussed by ASC Committees, with the thought that more 
credit might further stimulate grain growing and reduce cash outlays for 
imported grain. Some of the on-farm structures were intended primarily 
for producing seed, others for processing and storing feed.

There is still considerable opportunity to expand grain plantings, 
providing the on-farm price for grain continues to yield an adequate 
cash income per acre. Grain growing will expand only because this form 1 
of land and labor utilization is as efficient as growing potatoes, 
truck or dairy roughage. An improved prospect for a military milk 
market promises further stimulation of efficient cereal feed industry, 
since it will also enlarge the grain market.

The recent inc 
and Tanana Valleys 
yields and on- 
farm cash value. 
Matanuska Valley 
plantings nearly 
doubled in 1958, 
while Tanana 
Valley plantings 
went up about 10 
per cent.

Wheat plantings 
remain small be
cause wheat does 
not yield as much 
feed per acre as 
barley and oats.
A little wheat is 
made into flour.

rease of oat and barley plantings in the Matanuska 
is reflected in the table at the right, which inclu'des

Barley and oat plantings, yield and value during 
the 1957 and 1958 crop years, from Alaska Farm 
Production Statistics, AAES and ADA

I tem
Matanuska
Valley

Tanana
Valley

1957 1958 1957 1958
Barley planted acres 830 1,360 300 525
Barley produced tons 584 1, 183 203 370
On-farm value $1,000 52.2 106. 5 22.3 35.1

Oats planted . . acres 750 876 176 320
Oats produced. . tons 505 670 115 195
On-farm value •$1,000 50. 5 60.3 12. 6 17. 5
Wheat planted.. acres 16 66 37 29
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Fairly large and widespread grain plantings provided for the first 
time a chance to evaluate farm production practices, harvest methods, 
to devise yield predictions, and to explore cereal quality on a scope

never before possible' at
1958 sampling of Matanuska Valley grains the experiment station 

farms. Through the court
esy of the MVFCA, and with 
the assistance of several 
growers, a method was set 
up to systematically take 
samples of all deliveries 
to the Palmer elevator. 
Farmers were also asked to 
give supplementary inform
ation about cropping hist
ories of their grain fields/ 

fertilizer practices, planting and harvest dates, lodging, shatter, har
vest methods, and acre yields. Weed seed contamination was measured by 
the Alaska Department of Agriculture to give an index for price dockage.

Other samples and additional information was obtained from several 
Tanana Valley grain farmers, permitting some evaluation of the grain 
production potential of this large area.

Item Barley Oats

Total production . . tons 1, 183 670
Sampled for moisture . tons 353 247
Samples collected . .number 98 55
Sampled for protein. . tons 214 179
Samples collected . .number 62 39

PLANTING DATES and Several farmers planted their grain in mid-April,
VEGETATIVE GROWTH most of the acreage was sowed from the middle of

May to mid-June. One or two were delayed in plant
ing until the end of June. In a few places favored by adequate soil 
moisture, the grain emerged in late May, and made rapid growth until lack 
of moisture halted vegetative processes. Many fields planted after the 
onset of the normal spring drought failed to germinate until rain fell 
in late June. In one or two fields early heading grain failed to tiller 
and so gave very low yields. In others, second growth, or late tillering 
gave a second crop of heads which improved yields but delayed harvest
and detracted from quality.

An extremely cloudy and damp August delayed maturity and especially 
field ripening, so that many fields failed to dry when standing. At the
College Experiment Station Farm, nearly 60 per cent of the heads in an
Edda barley field were from second growth due to delayed tillering.
These did not ripen before the onset of freezing weather. Field shock
ing offered no particular advantages over combining, since both shocked 
barley and oats sprouted before drying.

Nearly all growers used recommended fertilizer practices. A variety 
of carriers were used, ranging from complete mixes such as 10-20-10 to 
home mixes based on ammonium nitrate and treblesuperphosphate, to forti
fied 11-48 ammophos. Plantings on newly cleared fields generally gave 
poor yields of inferior grain. Plantings on fields previously m  
potatoes or vegetables yielded better crops of good quality grain. This 
was probably due to a carry over of fertilizer.
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Although the season for vegetative growth was about 110 days long, 
some grain crops were cut as early as 85 days after planting. Others 
remained in the field as long as 165 days after planting. Better quality 
generally was associated with early planting and a long growing period.

WEEDS Weather conditions during 1958 again favored weed infestations.
Dry soil surfaces during pre-emergence detracted from the effic

iency of soil herbicide sprays, which had no chance to form a complete 
surface film. Post-emergence herbicide sprays were more effective. What
ever the reason, a great improvement was noted in that the weed seed con
tent of grain delivered to the Palmer elevator in 1958 was less.

Weed seeds are a great nuisance in both commcrcial and farm drying 
of grain. Common weed seed are small. They occupy spaces in bulk grain 
that otherwise would be empty and through which air circulates. Weed 
seed concentrate in the bin directly under the elevator discharge where 
they plug the pore spaces and prevent air movement. Weed seed are usually 
wetter than grain. Sometimes grain kernels may contain no more than 20 
per cent moisture while weed seed may contain as much as 35per cent. A 
high content of weed seed thus hastens heating and spoilage in the bin.

In 1958 the Alaska Department of Agriculture measured the quantity 
of weed seed in 158 loads^of grain brought in by 75 Matanuska Valley 
growers. An average of 1.49 per cent weed seed by weight was found in 
these samples— chiefly lambsquarter and mustard.

The weediest sample in 1958 contained only 7.2 per'cent weed seed. Ih 
1957 many samples contained 10 to 12 per cent weed seed, and one sample 
contained 23 per cent by weight.

A price dockage system in 1958 encouraged clean grain. Grain 
prices are now docked in direct proportion to their content of weed seed. 
Since weed seed must also be dried, and drying costs are assessed on the 
gross weight of deliveries, weedy grain is expensive on two counts.

YIELDS Although not an especially favorable year for grain, farm yields 
were a little over the 5-year average. Barley yields were 

greater than in 1957. Most important of all factors limiting harvested 
yields were (1) lack of moisture in May and June, and (2) field losses in

Matanuska Valley cereal grain yields, commercial and experimental

Grain Commercial production- 
1954 1955 1956 1957 1958

Aver
age

Matanuska
1952-1958

Cbllegg
average

Oats . .. ; • 51 
... .. 40

Bushels per acre 
47 41 53 53 
33 40 33 45

49 : 
38

92
67

74
51

Wheat .... - - 36 32
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fall, primarily due to 
breaking off of overly 
ripe heads during windy 
weather while waiting 
for second growth heads 
to ripen and dry before 
cutting. Shatter loss 
up to 10 per cent was 
noted in several fields. 
Smaller losses in some 
shocked fields were 
caused by sprouting in 
the shocks.

MOISTURE

Stored grain must be reasonably dry or it heats. When grain heats 
it is damaged by fungi and bacteria which reduce palatibility and also 
destroy sugars, starches, and sometimes protein. Both moisture and heat 
are necessary for the growth of these organisms. Adequate drying elim

inates both of these factors.

Rapid winter temperature 
changes are common in the Mata
nuska Valley. These changes set 
up thermal differences in stored 
grain which in turn cause moist
ure to move from one part to an
other. Local wet spots develop 
and spoilage is initiated. All 
stored grain must be inspected 
periodically to see if it needs 
to be aerated or moved to equal
ize its moisture. Deep bins 
must have some mechanical means 
to shift grain or a forced aer
ation system.

Feed grain can be stored in 
farm bins when it contains 17 
per cent or less moisture. Seed 
grain will not keep unless drie d 
to 15 per cent or less. These 
limits for Alaska are somewhat 
higher than the recommended 12 
percent limit for safe storage 
in warmer climates. They apply 
only to clean grain in unheated 
farm storages where it is stored 
not over six feet deep. There 
is no advantage in drying grain 
to less than 14 per cent. Dry

Tons received 
per year £-.24% median 

BARLEY

16 22 28 34 40
Moisture content in per cent

IRRIGATION Irrigated cereals germinate and 
tiller early. This hastens vegetative growth 
and improves acre yields. Better yields may 
return a profit on investments in an irriga
tion system, especially if it can also be used 
on other crops. A half inch of water after 
sowing may advance maturity and ripening to 
favorable drying weather in September. Better 
surface moisture in the spring enhances the 
effectiveness of pre-emergence herbidices.
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grain absorbs moisture from the air. An equilibrium seems to be reached 
between 15 and 18 per cent.

Seed grain fails to germinate after being stored at 20 per cent or 
more moisture. Whether this failure is caused by the freezing of moist
ure itself or whether the moist environment aids the growth o f des t ruet- 
ive organisms is not known. The fact that high moisture and low temper
ature reduces germination has, however, been verified in numerous tnals.

Grain containing a lot of weed seed is especially difficult to dry. 
The wetter weed seed encourages heating and spoilage because it is a 
source of moisture and because it plugs air spaces between kernels in 
which air might otherwise circulate. Local spoilage in bins is apt to 
be severe in bins containing more than 5 per cent weed seed.

FIELD RUN All grain received at the MVFCA elevator in Palmer has
MOISTURE been sampled for moisture. In 1958, some 600 tons were

studied, representing about a third of the total barley 
and oat crops in the Matanuska Valley. A study of 153 moisture samples, 
each representing an average truckload of a little less than four tons, 
supplemented a similar analysis of the 1957 crop.

During the 1957 and 1958 crop seasons, as many tons of barley were 
harvested containing over 24 per cent moisture as there were containing 
less. The: median moisture content of field run barley for a two year 
period is thus 24 per cent. A similar figure for oats is 21.8 per cent. 
(See chart to the left on page 6)

About a sixth of the 1958 crop contained 18 per cent moisture or 
less when harvested. This is dry enough to store for feed in most 
unheated farm bins. In neither year did oats or barley fall below 14 
per cent moisture in the field. Two or three lots of grain received at 
less than 10 per cent moisture were dried on the farm before delivery.

Several lots of barley contained 24 per cent moisture or more, 
while one load contained 50 per cent. Only one lot of oats contained 
more than 34 per cent.

This variation in grain moisture is attributed to three factors. Of 
greatest importance was vegetative maturity. Weather during the harvest 
period was a second factor, and wet weed seed is a third. Some late 
seedings did not have sufficient time to attain full maturity and ripen.

Grain moisture is expressed in terms of wet weight. This means that a 
hundredweight of grain at, say, 13 per cent moisture actually contains 
87 pounds of dry matter and 13 pounds of water. To calculate wet 
weight moisture, a 10-pound field run sample of barley might, for exam
ple, lose two pounds of water when dried at 220° for 24 hours. The field 
moisture content of this sample is 2 divided by 10 (the wet weight of 
the sample), and multiplied by 100 or 20 per cent.
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Cold weather halted growth and the immature grain was very wet when cut. 
When such a crop contained much weed seed, it was costly to dry.

WEATHER and 1958 was the first season in which the effect of harvest
HARVEST DATE weather could be evaluated. The 1957 harvest schedule

was upset because the elevator and drier were not ready 
to receive grain until mid-September. This factor did not exist in 1958.
A number of new harvesters were available for the 1958 crop, so that all 
mechanical limitations were at a minumum. The figure at the right shows

that the period of greatest harvest 
activity in the Matanuska Valley 
begins about September 15 and can 
be expected to end about the middle 
of October. Although the 1957 oat 
crop was not completely in until 
October 27, most deliveries had been 
made a month earlier in 1958. The 
larger 1958 barley crop was not com
pletely harvested until October 20.

The onset of the 1958 harvest 
was initiated by a week of good dry
ing weather beginning about August 
25. Some barley fields were ripe by 
this time, and their moisture was 
falling (see figure at right, page 9) 
so the fields were entered with the 
idea that the grain could be cut be
fore rain again interfered.

After the first week of Septem
ber, skies again cleared and harvest 
activities picked up speed.. First 
oat deliveries were made before mid- 

September and about a fifth of the crop had been cut before light rains 
again started on the 19th. By this time most operators were fully com
mitted. Urged by thought of beating early snow which might reduce yields 
through lodging, the harvest tempo increased despite damp weather.

By the end of September nearly all oats to be delivered had been re
ceived at the elevator, although the weather continued- damp and the mois
ture content of the grain had been steadily rising for 10 days. On the 
28th and 29th of September when deliveries were at their maximum rate, 
the average moisture content of oats received was about 26 per cent.

Only 60 per cent of the barley to be received at the elevator had 
been delivered by October 4, when the weather again cleared. Some 20 per 
cent of the crop had already been cut in wet weather. Barley moisture 
soared to an average of 35 per cent on October 5. In the next week, the 
crop dried to about 21 per cent in the field and the barley harvest was 
nearly completed.

Progress of 1957 and 1958 harvests 
related to date and weather

Harvested

8



19 j 4 14
August I September ' October

Moisture content of barley and oats as received at the MVFCA elevator in 
1958, related to weather and harvest date.

Moisture 
per 
30

In a 12-day period beginning about September 17, 95 per cent of all 
oat deliveries amounting to nearly 240 tons were received at the eLevator- 
During this same period;about 90 tons or 27 per cent of the barley crop 
was also received. Total deliveries were 330 tons, or about 33 tons per 
week-day. Thereafter the remainder of the barley came in at a slower 
pace, averaging 12 tons a day at first and tapering off until all deliv
eries ceased in late October* >'-■ v •

The MVFCA elevator will now store a total of about 820 tons of dry 
grain, some 300 tons more than delivered in 1958 when its capacity was 
only 400 tons. If grain growing continues to expand as expected, addit
ional storage will be needed here or on farms by 1962. The receiving 
rate for dry grains is not expected to be a limiting factor.

The MVFCA drier will process 5 tons of grain per hour, removing a 
maximum of 10 per cent moisture in one pass. If the grain coming to the 
elevator is wetter than 24 per cent, two passes are required. Wet graih 
thus presents a difficult handling problem, since it not only cuts the 
drying capacity by a half, but it also requires additional bin space for
storing partially dried grain. During 1958 there were periods when the
drier was operated 16 hours a day. The expansion of grain production 
will probably some day demand aerated holding bins for wet grain. In the 
meantime some relief from this problem can be obtained by arranging for
deliveries on a schedule.
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Per cent frequency of consecutive 
days without measurable precipitation 
starting on the indicated day at the 
Matanuska Experiment Station Farm
Frequency 
per cent ;

60

40
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The figure at the left is a 
frequency diagram illustrating 
the probability of dry weather 
at the Matanuska Experiment Sta
tion Farm. It shows, for exam
ple, that the expected probabil
ity of 3 days or more of drying 
weather starting September 15 is 
about 28 per cent, and of 7 days 
or more is only 5 per cent.

Based on 31 years of records 
at this site, these curves show 
that there is little chance to 
dry grain in the field. Though , 
less precipitation can be anti
cipated after the first of Oct
ober, this lack of rain is off
set by lower evaporation rates 
and declining temperatures. A 
summary of these changes is tab
ulated below:
Temperature ..F 
Evaporation ..in

Aug Sept 
55 46
2.9 1.8

Oct
38
0.9

DRYING COSTS Two kinds of costs are involved in drying grain —  .;:.xed
• and operational. The initial drier and nine-bin storage

cost about $75,500. An additional $9,691 was used to 
install feed processing equipment in 1958. The .construction of addition
al storage the next* year raised the total investment to about $10),000. 
About 800 tons of grain can now be stored in this facility.

Assuming that 800 tons a year is all that Will be processed by the 
drier, and that the plant has a 20-year life, the investment in the plant 
must be amortized at the rate of $6.67 per ton of grain handled. If more 
is processed and returned to farm storages, then the charge per ton can 
be. reduced.,

The coal-fired steam system heating the drier unit is extremely econ
omical since the boilers are primarily amortized by other means. The only 
extra costs involved in grain drying are those forfu^l, electricity and

labor, plus depreciation on the steam 
line and the drier itself. Fuel and 
power costs are shown in the table on 
the left. The higher cost for oats is 
due.to its lighter weight and greater 
volume. The total cost of grain dry
ing will probably remain between $9 
and $11 per ton of dry grain.

Amount of drying Oats Barley
per cent per ton

One.pass . 10 $4. 25 $2. 82
Two passes 20 8. 50 5.65-

10



Grain consigned to the MVFCA 
elevator in 1958 was purchased on 
the; basis of actual grain weight, 
excluding weed seed, at 14 per cent 
moisture. A pint sample was coll
ected from each load delivered. It 
was sealed in a plastic bag until 
weighed. After determining the 
field moisture content by oven- 
drying a sample, an equivalent 
weight of 14 per cent moisture 
grain was calculated. Charges for 
drying the field run grain were 
also calculated. For this purpose 
the grain weight as delivered was 
used. A minimum of 20£ a hundred
weight was charged in 1958. A sur
charge was also applied, amounting 
to 2£ a hundredweight for barley, 
for every percent of moisture in 
excess of 24 per cent. The sur
charge for oats was 3£ a hundred.' ;

Also deducted was any dockage 
for weed seed. The grower finally 
was paid $85 a ton for the equivar 
lent weight of clean 14 per cent 
grain, less charges for drying.

EXAMPLE

Mr. Doe brought in a 6 2 0 0  jx>und 
load of barley to the elevator. It 
was found to contain 28 per cent 
moisture and 7 per cent weed seed. 
This load contained 868 pounds of 
excess water ( 6 2 0 0  x (28 - 1 4 y i 0 0 ) .  
Actual weight of 14 per cent grain 
and weed seed was thus 5332 pounds. 
NET weight of clean barley was 
4959 pounds ( 5 3 3 2  -  5 3 3 2 ( 7 / 1 0 0 ) .
The gross worth of this quantity 
was $210.90 (4959/100 x $4.25).

From this was deducted the dry
ing charges. The basic charge was 
$12.40(6200/100 x 20<?) , to which 
was added a surcharge of $4.96 (28 
-24) x 6200/100 because the load 
contained more than 24 per cent 
moisture.

The net valjie „oJ, this load was 
thus $193. 44 ($210790^ $12.40 - 
$4.96) which is what Mr. Doe was 
paid by the MVFCA.

./c

CRUDE PROTEIN

Although grain is primarily an energy feed, whatever protein it.con
tains does not have to be purchased. High protein grains are a cheaper 
source of protein than are imported materials such as cotton seed cake. 
Mixed dairy and poultry rations include protein concentrates because it 
is generally thought that grains do not in themselves contain enough.
The crude protein content of local grain is therefore of interest to 
everyone involved in 
promoting a local feed 
industry, because how 
much can be grown local
ly determines how much 
must be purchased.

Analysis of oats 
and barley grown in 
the Matanuska and Ta
nana valleys shows 
their protein content 
is somewhat inferior 
to that of grain from

Cru.de Protein content -

Grain Matanuska Tanana Pacific U.S.*
Valley 

1957 1958
Valley
1958

Coast
**

average
**

Oats . . 11. 0 11.2
per cent 
11.9 9.9 12. 0

Barley. .11.0 10. 8 13 .1 9.7 12. 7

*Less Pacific Coast **Long time average
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some places in the United States. They do, however, compare well to the 
average for the United States as a whole, and are superior to most Paci
fic Coast oats and barley (see table bottom of page 11).

Variation of crude protein The protein content of Matanuska Valley
in Matanuska Valley grain grains varies from load to load, field to

field, and farm to farm. Differences ranged 
as high as 6 pounds per hundredweight for 
barley and 5| pounds for oats (see table at 
left). The best loads contained nearly 
twice as much protein as the poorest. Infor- 
mation on yield intensity was inadequate to 
indicate the significance of these differ
ences in terms of protein yields per acre. 
Based on average acre yields of barley 
which was 38 bushels in 1958, a crude pro
tein content of 15 per cent equals 300 
pounds per acre, while 8i> per cent protein 
equals 170 pounds per acre. The difference 

of 130 pounds per acre is worth perhaps $24 in terms of imported cotton
seed cake at $8 per hundredweight.

Sample 1957 1958
• per cent

Barley
Highest . . 14. 8 15. 2
Lowest . 8.5 8.5

Oats
Highest . . 14.3 15. 5
Lowest . 8.8 8.7

Many factors determine how much protein is contained in grain. Among 
these, vegetative maturity and fertilizer practices are probably the most
important. The effect of vegetative maturity is 
at the right, which classifies all 
loads received at the MVFCA elevator 
in terms of protein content and days 
the crop remained in the field after 
sowing until harvest. In general, 
the more time the crop had in the 
field, the more protein it contained 
when harvested.

Some grain was harvested only 85 
days after sowing. Other remained 
in the field for as long as 165 days. 
Some yield loss was observed in the 
latter, especially in Edda barley, 
where many of the heaviest, most mat
ure heads broke off in windy weather 
before they were gathered.

Date of planting is, of course a 
major factor in determining vegetative

reflected in the table

Protein Number of days
content from sowing to harvest
in per 99 or 100 to 130 or
cent less 129 more

Loads Of barley
8. 0-9. 9 ...... 13 13 3
10.0-11.9 ... 9 20 6
12.0-13.9 ..... 1 5
14,0-15.9 10

Loads of oats
8.0-9.9 .... 18 - 3
10.0-11.9 .... 11 2 4
12.0-13.9 ..... 5 3 13
14.0-15.9 - 6

maturity. Assuming that adequate spring moisture is available to 
early germination, early planting provides a long enough growing 
for both oats and barley to attain a fair degree of maturity and 
ing. Evidence to this effect is seen both in the above table and

insure 
period 
ripen- 
in

experience at the experiment station farms at Matanuska and College.
At the top of the next page are listed the protein contents of grains.
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Crude protein in oats and barley 
grown at the College and Matanuska 
experiment station farms, by years

Barley Oats
Year Mata Coll Mata- Coll-

nuska ege nuska ege

per cent
1951 . 9.1 15.0 10.6 14.5
1952 . . 8.9 17. 6 9.7 11.7
1953 . . 13.9 15.9 14.4 17.1
1954 . . 11.7 14.3 15.9 16.0

1955 • . 9.3 10. 8 10.1 11. 8
1956 . o o 14.0 12.9 14.1
1957 . . 13.1 13.5 11.2 14.9
1958 . . 12.4 14.8 12.7 17.7
Average 11. 1 14. 5 12.2 14.7
Difference 3 .4 2 5

grown at the Matanuska and 
College experiment station farms.
All plantings were made early, al
though germination was delayed in 
some years because of poor moisture 
conditions in late May and early 
June. Tanana Valley grains rather 
consistently contain more protein 
than is found in Matanuska Valley 
grains.

Fertilizer practices contribute 
to better protein content. This is 
seen in the little table at right 
which compares the phosphate ap
plied in fertilizer and protein in 
barley grown in the Matanuska Val
ley during 1958. The more ferti
lizer applied the higher the pro
tein level of the grain.

There are however, both econ
omic and physical limitations tothe 
fertilizing of grain. Because it

is a low value crop, there is no particular reason for exceeding the 
experiment station recommendations just to improve the protein level. 
If too much fertilizer is applied, the grain is 
likely to lodge so that a portion of the crop can
not be picked up without additional harvest expens e

Over a certain limit, 
there is very little 
return for a dollar 
spent in fertilizing 
grain.

Prior 
land use

Protein
content

per cent
Barley

Truck & potatoes . 12.7
Grain, silage . . 10.6

Oats
New land . 9.7
Grain silage . 10.4
Grain for grain . . 11.8
Grass- . . 12.9

Phosphate Barley 
level in protein 
fertilizer content

Lbs/acre per cent
20-40 • 
50-70 . 
70-100. 
140-170

9.8 
10.5 
1 0 . 6 
14.0

In analyzing past 
history of fieldsplant 
ed to grain in 1958, a 
relationship was seen
between the land use immediately prior to 
the grain crop and its protein content. 
Summarized in the table at the left, this 
relationship is attributed to residual 
fertilizer.
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