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hizh yield response to the application of phosphate fertilizers.

The carotene content of the dried hay showed no siznificant differ-
ences among the treatments for any of the areas studied. For the most
part, the carotene content was quite low in the dried, finely-zround
samples, &s seen in tables 6 and 7. Mitohell, Schrenk and King (19L8)
reported that alfalfa meal loses carotene very rapidly when sample
bottles are opened ocoasionally so that rapid oxidation occurs. It is
noted in table 7 that the carotene content is approaching zero in some
oases for the dried hay whereas the carotene from the fresh hay of the
same orop is around 4O to 50 mz. per 100 grams. In some cases the hay
remained in the field a full day before the samples were taken; at other
times the samples were taken as soon as the hay was cut. This can account
for much of the variation in the amount of carotene between crops from
different areas and between crops from the same area., This is noted in
table 7 where the carotene of the second crop of the Cache County hay
was nearly non-existent and that from the wayne County plots was found
to be around 10 mg. per 100 grams. The differences in carotene content
of the dried hay between orops and between locations could possibly come
from one or more of the following sources: length of time after cutting
that samples were taken, length of time before the actual amalysis was
run, and the number of times sample bottles were opened before the analy=-
sis was run.

The carotene content of the fresh hay from the fertilized plots was
significantly greater than that from the unfertiliéed plots where the
yield was highly significant, that is, from the Cache and Ewery County
plots as shown in tables 6 and 7. It wes not significant elsewheres.

The tocopherol content of the hay did not show any significent dife

ferences, but, as shovm in tables 7 and 8, where the tooopherol content



Teble 6. Carotene oontent of fresh and dried alfalfa and tocopherol content of dried alfalfs hay from
fertilized and unfertilized plots, Emery County, Utah, first outting

Carotene Tocopherol

Treetments (mge per 100 g.) (mge per 100 g.)
(Pounds per acre) 1951 1952 1951
Fresh Dried Dried Dried
s 54 POy (1) | 32,9 312 0.32 540
b 108 Py0g 3640 2,52 0.5 L5
o 216 P05 2. 2.9 0,11 La8
d 216 P05 # 96 cusoy, . 52,3 3430 0e22 La6
e 216 P05 £ mnure (2) 51,0 2.7 0409 73
f 12 to 15 tons poultry mnure Lo.3 3618  0l42 346
216 Py05 # trace elements (3) 56 2487 0.28 5e3
h Control = wnfertilized 32.1 3423 0.46 L8
LeSeD. 0405 level 5¢3 ns (L) ns ns

(1) Po0g wes applied as treble superphosphate: Px0g, L3¢ ca0, 21%, plus some trace elements

@) Pou.?try manure, 12 to 15 tons per aore

(3) Trace elements consisted of LS lbs. borax, 2} lbs. cobaltous chloride, 97 lbs. manganese sulfate,
and ;8 1bs. oopper sulfate per acre

(4) ns - not significant at the 0,05 level of probability



Teble 7. Carotene content of fresh and dried alfalfa hay from fertilized and unfertilized plots; Wayme,
Utah, and Cache Counties, Utah.

Carotene (mge per 100 ge)

Treatments Wayne 1952 Utah 1951 cache 1952
(Pounds per aore) First erop Second orop Second Crop
Dried Fresh Dried Fresh Dried Fresh

a 8l Pao5 (1) 7453 L5.9 2.2l L1640 2.54 22.6
b 168 Po05 7.8,  L5.2 1.88  L5.2 2.32 26,3
° 168 P05 # 100 copper sulfete 8.63  L3.3 2.05  L5.5 2,06  31.5
d 100 copper sulfate 8.08 L5.5 2.15 L6 2.53 21.2
e 168 P05 £ 8 to 10 tons cattle manure  9.49  L40.0 2,18  }2.8 2,76  25.0
f B8 to 10 tons cattle manure 8.61 Lh.8 1.9 L47.0 1.94 19.7
168 Po05 # trace elements (2) 9.13  Lh.8 2,08  LL.6 2,13  3l.6

h Control - unfertilized 9.54 Li5.6 2.15 li7ed 2.5 2046
LeSeDe 0.05 level ns ns (3) ns ns ns 548

(1) }’205 was applied as treble superphosphate: P205 L2%; ca0 21%, plus some trace elements

(2) Trace elements consisted of 50 lbs. borax, 35 lbs. ocobaltous ohloride, 100 1lbs. mansenese sulfate, and
35 lbs. zinc sulfate per acre

(3) ns - not significant at the 0.05 level of probability

¢z



Table 8. The tocopherol content of dried alfalfa hay from fertilized and unfertilized plots, Wayne, Utah
and Cache Counties, Utah.

Tocopherol (mg. per 100 ge)

Treatments

Pounds per Acre Wayne, 1952 Utah, 1951 Cache, 1952
First Crop Second Crop Second Crop

a aly P2°5 (1) 15.44 10.6 20.2

b 168 P205 1647 1042 17.1

c 168 p205 # 100 copper sulfate 1645 10.3 177

d 100 copper sulfate 15.7 10.5 18.0

e 168 P05 ¥ 8 to 10 tons cattle manure 16.1 10.0 18.1

f 8 to 10 tons cattle manure 15.7 1043 1843

168 on5 # trace elements (2) 15.2 1042 17.9

h Control - unfertilized 15.3 9.8 2045

No differences were found significant.

(1) P,0. was applied as treble superphosphate: P,0- U427; Ca0 21%; plus some trace elsments
2°5 275

(2) Trace elements consisted of 50 lbs, borax, 35 lbs. cobaltous chloride, 100 lbs. manzanese sulfate, and
35 1lbs. zinc sulfate per acre
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was low, the carotene content was also low. It cannot be said fram this
study whether there is any correlatim in this oase, but it does show
trends., Both the carotene and tocopherol could have been lost from the

same crop through improper handling of the samples.
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SUMMARY AND CONCLUSION

The results of fertilizer experiments conducted on Ranger alfalfa
hay in six Utah Counties indicate the following:

Alfelfa grown in Utah on soils testing low in available phosphorus
and hizh in lime generally gave a high yield response to the addition of
phosphate fertilizers. In several areas it was found that one applicaw
tion of 100 to 216 pounds of phosphorus pentoxide per acre effected sig=
nificant yield increases for five years.

For the most part the addition of copper, manganese, cobalt, boron
and zinc did not influenoce the yield of alfalfa hay.

The carotene and tocopherol content of the dried, finely ground hay
showed no significant differences between fertilized and unfertilized
plots, even though there were highly significant differences in the
yields from these plots.

The carotene content of the fresh hay vas found to be significantly
higher from the fertilized plots than that from the unfertilized plots
where the increases in yield was also highly signifiocant.

As the fresh matorial showed significant differences of carotens
oontent and the dried material did not, it would seem that the dried,
finely ground hay loses carotene so rapidly that its determination can=
not be used as a reliable basis for estimation of original carotene con=-

tent.
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