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Potatoes as a Feed for Dairy Cows
By
YW, ATkesoN® AND G. C. ANDERSON**

HE annual gross income from the potato crop in Idaho makes it one

of the most important crops in the state. During the six-year period
1929-1934 the crop averaged about 20 million bushels. Whether the po-
tatos are grown for market or for seed they should be graded. The cull
potatoes may be used for livestock feed. Ordinarily, standard grades of
potatoes are too high priced to be considered for that purpose. Some
years, however, the market price is so low that the cost of digging, grad-
ing, and sacking does not justify the farmer in attempting to ship his
crop.

Each year thousands of tons of cull potatoes, and some years a large
percentage of the entire crop, are available for livestock feed. Utiliza-
tion of these waste products to advantage is not only a serious considera-
tion in livestock management, but also is of economic importance to all
persons interested in increasing the annual gross income of the state. The
interest in potatoes as a livestock feed is greatest in years of low potato
prices.

In Germany 40 per cent of the potato crop is fed to livestock, while in
the United States not to exceed 5 per cent of the total is used in this
manner. (3) Many dairvmen in southern Idaho have fed potatoes to
their cows with variable results. Recommendations to farmers in regard
to feeding potatoes have differed considerably. The tonnage available
annually, together with the lack of established feeding practices, justified
the feeding trials reported in this publication.

Review of Literature

Several investigators (7, 9, 16, 18) have reported that raw potatoes
were equal to corn silage when used for fattening steers and lambs. It
is recommended (3, 16, 19, 24) that potatoes should always be cooked
when fed to hogs. '

Although it has been suggested (4, 12, 14, 16, 17, 19, 22, 23) that cull
potatoes or surplus potato crops might be utilized by feeding them to
dairy cows, relatively few feeding trials have been conducted on the value
of potatoes as a dairy feed. In 1914 Lindsey (13) reported that three
dairy cows were fed potatoes in varying amounts up to 50 pounds daily
and natural decline in milk production was checked in 2 of the 3 cases.
No comparison was made, however, with any other feed. One of the
earliest feeding trials were reported by Hills (10) in 1892, He compared
raw potatoes with corn silage for dairy cows, concluding that, ““The potato
ration was eaten more freely than was the silage, vet produced neither
more nor better milk. A hundred pounds of dry matter and of digestible
dry matter in corn silage proved superior to similar amounts in potatoes.”
Butter from the potato-fed cows was “judged to be on the whole the most
salvy.”

*Dairy Husbandman, Idabo Agricultural Experiment Station.
**Formerly Assistant Dairy Husbandman, Idaho Agricultural Experiment Station.
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One of the most complete investigations of potatoes as a feed for
dairy cows was reported by Dice (3), 1931, of the North Dakota Agri-
cultural Experiment Station. When the cows were fed 25 to 40 pounds
of potatoes daily they produced as much milk and fat as when fed silage,
the same quantities of feed and digestible nutrients being consumed on
the two rations. He stated that the potatoes were not quite so palatable
as corn silage and more laxative than the silage.

Isaachsen (13) reported, after three years’ comparison of potatoes
with turnips, that in quantities of 6, 10, or 11 kg. per head daily (approx-
imately 13 to 24 pounds), potatoes replaced similar quantities of dry
matter in turnips in the ration of 12 cows. No unfavorable influence on
the quality of the butter or its chemical characteristics (lodine number,
Reichert-Meissl number, or water content), nor on the general health and
well-being of the cows, resulted from the feeding of potatoes.

Feeding trials by Woodward (253) and associates showed potato silage
to be equal to corn silage for butterfat production and in palatability.
Another trial showed that 1.28 pounds of dried potato meal were equal to
1 pound of corn meal.

Voltz and Dietrich (20) compared raw. steamed, and ensiled raw and
steamed potatoes for milk production. Steamed potatoes and ensiled raw
potatoes had little effect on the milk yield as compared with the basal
ration of meadow hay, oat straw, and brewers’ grains. Material increases
were obtained when ensiled steamed potatoes were fed. Highest yield
was obtained from raw potatoes, the yield being 2.5 times the yield from
steamed potatoes.

Maynard (16) cites investigations in Sweden showing that raw pota-
toes have as high feeding value as cooked potatoes for dairy cows.

A number of writers (16, 19, 21) have mentioned the poisonous ma-
terial, solanin, which is regularly found in all parts of the tuber but in
dangerous quantities only in unripe, green, or sun-burned potatoes and
sprouts. Rotting does not change the solanin content. Hansen (8) re-
ported cases of solanin poisoning and attributed it to some form of bac-
terial toxin instead of to solanin as he concluded that solanin was hydrol-
ized in the gastro-intestinal tract into solanidin, which is practically insol-
uble. Holt (11) reports yearling heifers died in a short time from potato
poisoning when small potatoes containing many sun-burned and green
tubers were fed. Dice (3) reported that, “Cows were fed considerable
periods on potatoes that were (a) partly decomposed, (b) sprouted, (¢)
sun-burned, (d) that had been frozen and thawed out for short and long
periods, (e) that were decomposed, sprouted, and sun-burned, and (f) on
potato sprouts,—but in no case did the animals show any evidence what-
ever of toxic symptoms from possible poisonous properties in the potatoes
or potato sprouts, and only one case of slight digestive disturbance oc-
curred.”

Many writers state that butter made from milk produced by cows fed
potatoes is salvy, basing their statements on the early writings of Kellner
(14) or on experiments that are either not conclusive or are questionable
due to the small lot of cream churned by hand. More recent work done
by Dice (3) failed to show any difference between butter from potato-fed
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cows and butter from silage-fed cows, as measured by texture of the but-
ter, mechanical tests for hardness, and Iodine numbers and Reichert-
Meissl numbers of the samples.

It has also been suggested that feeding potatoes causes off-flavors in
the milk and cream. In carefully controlled experiments by Babcock (1)
flavors and odors were so slight that they would seldom be perceived by
the average customer, even when 14.8 pounds of potatoes were fed just
before milking. No definite potato odor was found. Brannon (2) has
shown that a potato flavor in cream may be caused by organisms. Dice
(3) was unable to obtain potato-flavored milk, even when special effort
was made to do so by feeding large quantities of potatoes just before
milking. His results show, however, that milk and cream readily absorb
potato flavors from the air,

Potatoes Compete with Alfalfa Hay as a Feed

The price of cull potatoes is of little concern to the farmer who has a
supply on hand and enough cows to feed them to. His dairy cows help
him market what might otherwise be wasted. But, to the dairyman who
is buying cull potatoes as a feed for his cows, the price is important and
should be in line with their feeding value.

In southern Idaho alfalfa hay is the basic feed for dairy cows and is
usually the cheapest source of nutrients. It is well to bear in mind that
both potatoes and corn silage are succulent roughages and when added to
the ration they replace part of the alfalfa hay. In other words, when
potatoes are purchased they compete with alfalfa hay as a cheap source of
nutrients. Unless total digestible nutrients can be purchased as cheaply
in potatoes as in alfalfa hay there usually would be little object in buying
them in preference to hay.

Potatoes are worth about one-third the value of hay on the basis of
the total digestible nutrients contained in each feed (Table II). When
alfalfa hay is valued at $6.00 per ton, potatoes would be worth $2.00 per
ton. It is interesting to note that the price of potatoes per bushel should
be the same in cents as hay is in dollars per ton; that is, when hay is
valued at $8.00 per ton, potatoes would be worth 8 cents per bushel. One
of the reasons why alfalfa hay is such a cheap source of nutrients com-
pared with other feeds in southern Idaho is because it is sold “in the
stack” with no added costs, such as delivery, baling, etc., that prevail in
some areas. Nevertheless, in general, other feeds purchased must com-
pete with hay at existing prices as a cheap source of total digestible nu-
trients.

Feeding Trials

In Trials I and II raw potatoes were compared with corn silage as
succulent feed for dairy cows under conditions otherwise as nearly stand-
ardized as possible. Six purebred cows, four Holsteins and two Jerseys
were selected from the University of Idaho herd for use in Trial I, Eight
Holstein cows were used in Trial II. In each trial the cows were divided
into two groups as equally as possible in regard to breed, weight, age,
production, and periods of lactation and gestation.
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The trials covered a period of 120 days, consisting of three experi-
mental periods of 30 days each, with a 10-day preliminary period pre-
ceding each experimental period. The double reversal system of feeding
was used. Cows in Group I of each trial were fed corn silage during the
first and third periods and raw potatoes the second period. Simultane-
ously, cows in Group I were fed raw potatoes in the first and third per-
iods and corn silage the second.

In preliminary feeding the amount of hay and succulent feed each cow
would readily consume in addition to the grain mixture was determined.
During all three experimental periods an attempt was made to keep the
daily consumption of hay and succulent feeds constant for each cow.
The grain was varied according to production, the Holsteins being fed at
the rate of 1 pound of grain to 3 pounds of milk produced and the Jerseys
at the rate of 1 pound to 216 pounds of milk. Changes in the amount
of grain fed daily were made every fifth day.

The grain mixture used was as follows:

350 Ibs. wheat bran
200 1bs. ground barley
200 Ibs. ground oats
100 Ibs. linseed meal
100 1bs. cottonseed meal
36 Ibs. mineral salt
Chemical analysis of feeds used as determined from composite samp-
les are shown in Table II1. Corn silage and potatoes are very similar in
dry matter and protein content, but the potatoes are lower in crude fiber
and higher in nitrogen-iree-extract. The potatoes were culls, most of them
being small, but only sound potatoes were fed. They were sliced by run-
ning them through a beet cutter to prevent the cows’ choking. The al-
falfa hay and corn silage were typical for this area.

Trial 111, in which cooked potatoes were compared with raw potatoes,
was conducted under the same general plan as Trials I and II, the excep-
tions being that the experimental periods covered 20 days instead of 30
and only two experimental periods were used for each group instead of
three. Group I was fed raw potatoes the first period and cooked pota-
toes the second, while Group IT was fed just the reverse.

The potatoes were cooked by turning live steam into a closed vessel
containing the potatoes. The cooking was not always as complete as it
might have been. FEach cow’s allowance of potatoes was weighed out
and cooked separately and all the potatoes and juices fed to the cow. For
that reason no analysis was made of the cooked potatoes, the nutrients in
the original raw potatoes being used for calculations.

Results

A summary of the results of the three feeding trials is presented in
Table IV. The average of the first and third periods was compared with
the second period in Trials I and II to offset decline in milk production
and to control other factors as the experiment progressed. The average
of both groups together in Trial III shows the results obtained from the
eight cows while on raw potatoes and while on cooked potatoes. The
fact that the cows in each of the six groups produced an average of about
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a pound of butterfat daily indicates that the cows were producing enough
to be sensitive to any marked differences in the rations.

Raw Potatoes Compared with Corn Silage

The results obtained in the two trials in which raw potatoes were com-
pared with corn silage showed that in Trial 1 the average daily feed con-
sumption per cow for the two groups was 29.0 pounds of silage. 14.0 of
hay, and 8.4 of grain mixture when corn silage was fed, and 32.2 pounds
of potatoes, 13.5 of hay, and 8.4 of grain mixture when raw potatoes were
fed. Milk and butterfat production on the two feeds was quite similar,
being 24.2 pounds of milk and 0.98 of a pound of butterfat per cow daily
when silage was fed and 24.3 pounds of milk and 097 of a pound of
butteriat when raw potatoes were fed. When the milk and butterfat
were corrected to 4 per cent milk (“fat-corrected basis” [6]) the daily
production per cow was 23.8 pounds on corn silage and 24.2 pounds on
potatoes.

The average weights of the cows when placed on the two rations were
quite close, 1234 pounds when started on the corn silage ration and 1217
when started on the potato ration. The increases in weight were about
equal on both rations, being 33 pounds per cow on corn silage and 27
pounds on potatoes.

The daily consumption of nutrients per cow was 2.47 pounds of di-
gestible crude protein and 17.63 pounds of total digestible nutrients when
corn silage was fed and 2.54 pounds of digestible crude protein and 19.99
pounds of total digestible nutrients when raw potatoes were fed. The
nutrients consumed per 100 pounds of 4 per cent milk produced were
10.38 pounds of digestible crude protein and 74.08 pounds of total digest-
ible nutrients on the corn silage ration and 1049 pounds of digestible
crude protein and 82.60 pounds of total digestible nutrients on the potato
ration. Greater consumption of hay accounted for most of the increased
consumption of nutrients when potatoes were fed.

In Trial II the average of both groups gave results very similar to
those obtained in Trial I except that the production of 4 per cent milk
averaged about 21 per cent higher than in Trial I. Consumption of feeds
was quite similar for the two groups in Trial IT except that when potatoes
were fed hay consumption again was greater than when silage was fed.
Daily production of 4 per cent milk was practically equal on the two ra-
tions. Differences in body weight increases seemed to be within the
limits of experimental error. Greater hay consumption resulted in higher
daily intake of total digestible nutrients. With production about the same
and more nutrients consumed, the total digestible nutrients consumed per
100 pounds of 4 per cent milk produced was greater when potatoes were
fed than when corn silage was fed. Less digestible crude protein and
total digestible nutrients were required per 100 pounds of 4 per cent milk
in Trial IT than in Trial I.

The results of these two trials, representing 4 groups, or a total of
14 cows, indicate that raw potatoes may be used to good advantage as a
succulent feed in the dairy ration.

Results obtained in all four groups were remarkably consistent through-
out. In each instance the cows ate more hay when potatoes were fed
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than when silage was fed. This resulted in more total digestible nu-
trients consumed while the cows were on the potato ration and, likewise,
more total digestible nutrients required per 100 pounds of 4 per cent milk
produced. The increase in total digestible nutrients required per 100
pounds of 4 per cent milk when potatoes were fed was 11.5 per cent in
Trial T and 7.6 per cent in Trial II. Stated in another way, the potato
ration was 90 per cent as efficient as the corn silage ration in Trial I and
93 per cent in Trial II, when considered on the basis of nutrients con-
sumed and milk produced. It would seem safe to conclude that raw po-
tatoes are at least 90 per cent as valuable as corn silage in the dairy ration.

Cooked Potatoes Compared with Raw Potatoes

The results obtained from Trial ITI in which cooked potatoes were
compared with raw potatoes are summarized in Table II. When the two
groups were averaged together the average daily consumption of feeds
per cow was practically the same for all three feeds when the cows were
on each of the rations. Actual milk production was practically the same
but when corrected to a 4 per cent basis the cows averaged one pound
more per day when cooked potatoes were fed, the production being 25.7
on raw potatoes and 26.7 on cooked potatoes. Body weights of the cows
when placed on the two rations were quite similar, averaging 1269 pounds
when started on raw potatoes and 1277 pounds when started on cooked
potatoes. The cows gained weight on both rations, but the difference
between the average gain of 14 pounds on raw potatoes and 37 pounds
on cooked potatoes is not very significant.

The average daily consumption of digestible crude protein was exactly
the same on the two rations, and the intake of total digestible nutrients
was as close as might be expected. The digestible crude protein and the
total digestible nutrients consumed per 100 pounds of 4 per cent milk
were slightly less on cooked potatoes than on raw potatoes. This would
indicate greater efficiency for the cooked potatoes, but the fact that the
difference was slight and the results in the two groups were opposite to
each other would justify the conclusion that both raw and cooked pota-
toes gave equally good results. As far as production returns are con-
cerned, there would be no advantage in cooking potatoes for dairy cows.

Observations in Feeding

None of the cows used in any of the trials had ever been fed potatoes
previously, except two Holstein cows in Trial III which had also been
used in Trial 1. Very little difficulty was experienced in getting the
cows to eat the potatoes. In the beginning, it was necessary to place
the grain mixture on the potatoes to get seme of the cows started to eat
them. Once started the cows consumed the potatoes readily and there was
very seldom any weigh-back. The cows were started on small quantities
of potatoes, which were gradually increased to the desired amounts,

In general, 30 pounds of potatoes were fed daily to Holsteins and 23
pounds to Jerseys. Some Holstein cows ate as much as 40 pounds. Table
IT shows that in Trial 1 the cows in Group I consumed an average of
35.3 pounds of potatoes daily, while Group IT averaged 29.1 pounds, or
an average for the two groups combined of 32.2 pounds per cow. In
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Trial IT an average of 28.4 pounds was consumed daily by Group I and
27.3 pounds by Group II, or an average of 27.9 pounds for the two groups
combined.

In Trial I1T the cows in Group I consumed an average of 27.4 pounds
of raw potatoes and 30.0 pounds of cooked potatoes. The average for
Group IT was 31.0 pounds of raw potatoes and 30.5 pounds cooked. The
average for the two groups combined was 29.2 pounds of raw potatoes
and 30.3 pounds of cooked.

Since the cows used represented the Holstein and Jersey breeds and
the groups varied in average weight, the daily consumption of potatoes
was computed on the basis of 1000 pounds of live weight. On this basis
the weighted average of the six groups, representing 22 cows, was 23.3
pounds of raw potatoes daily, varying from 28.1 pounds to 20.9 pounds.

None of the cows were off feed while being fed raw potatoes and
were in good health throughout the trials. In most cases, however, the
manure passed was thinner than when corn silage was fed. In the pre-
liminary feeding when the cows were being brought on to full feed of
potatoes there were some slight cases of scours and also some bloating.
One of the most evident findings was the fact that cows of the same
breed and about the same weight vary greatly in the amount of raw pota-
toes they can consume without digestive disturbances. Many writers
protect themselves by recommending only small quantities of potatoes be
fed daily, such as 15 pounds to Jerseys and 20 pounds to Holsteins. Larg-
er quantities of potatoes can be fed daily per cow if the feeder will, {irst,
be careful to bring the cows on full feed gradually and, second, watch the
manure of each individual cow and feed her accordingly. If the ma-
nure becomes thin the quantity of potatoes fed should be reduced or a
case of scours, bloat, or both will soon result, even though a smaller cow
in the same stable is eating more. Thumb rules are not very reliable
guides in feeding potatoes unless a feeder is satisfied with feeding much
less than he might otherwise do by exercising care in feeding each cow
individually. N

When cooked potatoes were fed digestive troubles, such as scours or
bloat, occurred quite often. The cows seemed to be much more sensitive
to increases in the quantity of cooked potatoes fed than in the case of raw
potatoes.

Effect of Potatoes on Dairy Products *

A pint sample of milk before cooling was taken from each of the ex-
perimental cows. Another pint sample was taken from each of the same
cows after the milk -was aerated and cooled. Milk from the potato fed
cows was as good in flavor as that produced from corn silage. The milk
from both rations would be considered good, average milk in flavor.
Twenty-four samples scored warm, averaged just the same as the samples
when cooled and aerated.

Cream was separated from the milk produced by the cows being fed
potatoes, and also from the group being fed silage. The two lots of
cream were churned separately in a motor driven “Cherry Junior” churn,

*The sconng and processing of milk on milk and milk products were done by D). R. Theophilus,
Associate Dairy Husbandman, Idaho Agricultural Experiment Station.
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50 pounds of butter capacity. Two churnings were made from each lot
of cream. All of the butter was excellent in body and texture, and none
of the butter resulting from potato-fed cows had any tendency toward
salviness. The average flavor score on the two lots of butter resulting
from each ration was exactly the same, 35.5 points. No off-flavors were
present, but the butter was criticized as being “flat” due to being made
from pasteurized sweet cream to which no starter was added.

Precautions in Feeding Potatoes

Chop or cut potatoes to prevent the cows from choking. Feed only
sound potatoes, being careful to sort out all decayed tubers. Do not feed
“green” tubers or sprouted potatoes without first removing the sprouts.
All potatoes contain slight quantities of solanin which is poisonous, but
the sprouts and green tubers contain much more than ordinary potatoes.
Start cows with small quantities of potatoes and gradually increase the
amount. Since potatoes have a laxative effect on the bowels, do not feed
with other feeds producing the same effect, such as molasses. Plenty of
legume hay and some grain probably tend to keep down digestive dis-
orders when potatoes are fed. Feed each cow as an individual, and if the
manure becomes too thin cut down on the potato allowance hefore real
trouble develops.

Summary and Conclusion

During the last six years the potato crop in Idako has averaged about
20 million bushels. Thousands of tons of cull potatoes suitable for live-
stock feed are available each year. In years of low prices a large per-
centage of the entire crop could be utilized in this manner.

Potatoes are quite similar in chemical composition to corn silage and
fulfill much the same purpose in the ration of the dairy cow, that is, a
low protein, succulent roughage. In southern Idaho when potatoes are
purchased for dairy cattle feed they replace some of the alfalfa hay in the
ration. Based on the total digestible nutrients in alfalfa hay and in raw
potatoes, the price per ton of potatoes should be about one-third the price
of a ton of hay. Stated in another way, the price per bushel of potatoes
in cents should be the same as the price of hay in dollars per ton, that is,
10 cents per bushel for potatoes when alfalfa hay is $10.00 per ton.

Raw potatoes were compared with corn silage as a succulent roughage
in two feeding trials representing four groups, or a total of 14 cows. In
addition alfalfa hay and a grain mixture were fed.

Results obtained in all four groups were remarkably consistent. Con-
sumption of both succulent feeds and grain were quite similar, but in each
instance the average consumption of hay was greater when potatoes were
fed than when silage was fed. This resulted in more total digestible nutri-
ents being consumed when potatoes were fed than when silage was fed. The
average body weights at the beginning and the average change was quite
similar for the two feeds being compared. Production of 4 per cent milk
(“fat-corrected basis”) was practically the same for each group on the
two rations. Since more nutrients were consumed and milk production
was about equal, the total digestible nutrients consumed per 100 pounds
of 4 per cent milk produced was greater when potatoes were fed than
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when silage was fed. Raw potatoes are at least 90 per cent as efficient
as corn silage for milk production, being 90 per cent in Trial I and 93
per cent in Trial II. :

A third trial was conducted in which cooked potatoes were compared
with raw potatoes as a feed for dairy cows. Feed consumption of the
cows on the two rations was practically the same, and production of 4 per
cent milk and body weight increases were very similar. Raw potatoes
and cooked potatoes produced equal results. Since more digestive dis-
turbances occurred when the cows were fed cooked potatoes, it would
seem advisable to feed potatoes raw rather than cooked to dairy cows.

If care is exercised at least 30 pounds of potatoes per day can be fed
with safety to Holstein cows and 25 pounds to Jerseys. The weighted
average of six groups, representing 22 cows, was 23.3 pounds of raw
potatoes daily per 1000 pounds of live weight. No digestive disturbances
resulted from feeding raw potatoes. Once accustomed to potatoes the
cows ate them with relish.

Milk produced by the potato-fed cows had good, average flavor and
was equal in flavor to the milk produced when corn silage was fed. But-
ter resulting from both groups of cows was excellent in body and texture,
with no tendency toward salviness. No off-flavors were present.
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TABLE II
Value of Corn Silage and Potatoes Compared with Alfalia Hay

Total Digestible Nutrients

Feed In 100 pounds Compared to Value per Ton
. i Alfalfa Hay | | =
- (pounds) | (per cent) | (dollars) | (dollars) (dollars)
Alfalfa Hay 516 | 1000 | 600 800 | 1000
Com Sihge| 177 | a3 | 206 | 274 | 348
Potatoes | 17.1 ‘. 33.1 | 199 | 265 | 331
L | (per bushel) [
\ 006 | 008 | 009
TABLE III

Chemical Analyses of Feeds
(In per cent)

Feed Water ‘ Ash Crude Crude | Nitrogen ‘ Fat
‘ Protein Fiber Free
Extract

Trials I and IIT

Grain Mixture 12.0 3.7 17.4 9.6 49.8 aib
Alfalfa Hay 7.2 6.6 9.5 42,0 32.5 2.1
Corn Silage 75.5 2.0 1 ) 142 08
Potatoes 753 14 20 | 0.5 20.6 0.2
Trial IT
Gram_Mixture 136 50 163 94 370 39
Alfalfa Hay 16.5 6.1 99 | 349 | 313 13
Corn Silage 71.8 20 23 | 63 | 170 [ 07
Potatoes 778 1.3 25 | 06 | 178 0.1

Note—Chemical analyses made by Department of Agricultural Chemistry, Idaho
Agricultural Experiment Station.




IDAHO AGRICULTURAL EXPERIMENT STATION

14

TIT ], un M0 Sasaaf 7 puR WNS[OF] 9 ST1 [ELLL UL SAOD WRISIOF] B ] (URLL Ul pasn smod Aasaaf z pue uiis[of] p-aio
‘[eray supp ui sporsad hav.:&
UOSLLIO W puw Aauap) £q |, Supas,] pue spaay,, Ul SIUDIE 00 UONSAFIp pur | age] ul sasSpeue [eomuagd wodi panduwon,

OFOLIILBLINE SLI0Z TR L8 LLISREL IST'SOIZS 091 18°£01 £L£19]68°29108 65 ::,m.x_m_._ PLIOEZOI80° LBIGUOLICR'LO Anu % SqL 001 S2d pansund
__ _ _ | _ | | _ sjuaLnnu  qusaFIp (Vo) Sq| Ay
SUOLIFE01196°6 1T6°01 LE°0L FI0T [I52°6 [8F6 _:.2 £9°6 |SF'6 (L6 (bt ::x_ 0Ly ___«___ THOR'D (80 A %p 'sql 001 S2d paunsuod
_ | | * _ _ _ | umjord  Ipnid  IqusABp  sqp Ay
OF0ZI£2°0Z v6'61 | H0'0Z 6402|6802 [06'8T |68 L11€2°81 11721195761 Z8°£1 |66 61 _3 L1og x_ [sget|en1z]oe sl Mo sd Afivp pownsuo
| ) | | _ | 7 | JSiatgnu QUSSP (U0 Csq AV
122 |ILZ (P92 |09°C 1842 |08'C |88 IkL'T |€LT (89T [¥6C (64T (ST _n_—.a [I€'Z 1£12 |ZRE |SL2 Moa 1ad AQEp paumsucy
; _ | Jumnad  apnaa aqusalip  ‘sq aay
TLE+BP1H3E0+ RS T TOF+ JE14 | b2+H[2+ 114 (€24 |98+ [§2— || L2+| £64] €5+ 61+| 00 | Zb4 popad Lup-p 5
_ _ wFam £poq mr mod sod uped 9Ay
L2V |6921 14821 |SHET (9621 (2521 [D0€1 :m.— {GOET LZIET [OLET [O1ET (L1121 [HE21 (€411 I€121 |0921 |#S21 (spunod) fuju
_ a amBag 1w mod sad gufom Lpoq eay
£9g| L'S2| 992 R'te| B9Z| 9'LE [[I'62 __mmm. 0 L2 \U1E [T0E | Z'v2| 8'€2| 6'61] Z'81| §'82( b'6Z Moo sad Kppep
| 7 | poonpoid i uad 1ad g CEq) Ay
LE°C 1P2E |TR'E (L0'E |2E'E |OF'E £ lege _:.n 62°¢ SC'E |LEC l66'e S0k |Z8°¢ |10k B0k [FO'F jpu uy ey ued sad PAy
660 [F6'0 1660 [S8°0 1660 {£0°1 __5._ o0t zort 1911 1201 [26'0 |86°0 (820 240 ST 81T (oos
._ \ « _ | sad Apep peonposd epRnng Csqp Ay
ozl 0r6Zl 0'6Z] L4 862 £OE 17 .o. TEl 662! 0°1€] e eCC || vzl 2re] $0Z| Z61| 292 262 | moa 334 Apep paonpoad ynu sG) ‘IAY
101 votl 86 [ 26 | £01] 0°1L | sO1] xsz votl #01| 801l UIT| ¢8| #8 | 14 | 29 | 0'01] 1°0T Mo 13d Lpvp
‘ _ — _ _ _ pomnsucy  aamxmr uiesd  Eqp Ay
SEU ot 2F1) 0°ST) #'ST) LF1 | 291| 01l PSI| 8€1) 691 €FL || S'st| o'k1| 2'ST| £'€1| 81| 2%l Mod 12
. ) . _ _ * 7 Apep pawmsuod Ley wjeye Csq) Ay
€08 e S0E| 01E 008 VLS 6Ll P8El £4E 1'RE 82 || edl 062l 1'6c| 0CZ] £5E] 6'1F |moa sad &pwp pammsuod afwps ‘sq) Ay
8 g ¥ v | |¥ T B T I _ _ 1 N Y =2 s i pasn EMOD j0 daquiny
| 11 11 ﬂ I | {aae| qp | 11 |-oAw _ S A S QO d
= | Iyl 111591 | |111a1] |11yl
TIRIEDRE I g ] ¥l .al .k
ks *% |ed | x5 g5 | 5 |c8 (=5 | ek [ e5| gk | »F [Eh| k5|8
mm 53| 83|58 |38 |3f |48 53 |42 [8% |28 |54 HHEE a8 |84 38| &<
sdnoany | 11 dnoany | | dnoary [ sdnoary [ 17 dnoany | | dooasy [ sdnoary |1 dnoasy | | dnoar)
10q DAY | 110q aAy | | I0q DAY
111 1BM.L I I 1 1BL

saojejo g payoo)) puw uwyj Supwdwo)) [epLy oug puw
ARVIIS W0 I Seojmod Mwy Aupiwduio) SPULL FUPIN OM[ 10 Spnsa
Al ATHVL




	uiexp_b216_01
	uiexp_b216_02
	uiexp_b216_03
	uiexp_b216_04
	uiexp_b216_05
	uiexp_b216_06
	uiexp_b216_07
	uiexp_b216_08
	uiexp_b216_09
	uiexp_b216_10
	uiexp_b216_11
	uiexp_b216_12
	uiexp_b216_13
	uiexp_b216_14

