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INTRODUCTION

Alfalfa has long been recognised as gn outstanding hay plant in
terms of both yield and feeding value, It is high in dlgootiblé protein,
minerals, and vitamins. Because of ite long life it cen be economically
produced. It is of exceptional value in maintaining soil fertility by
helping to control erosion, by improving the physical condition of the soil,
and by accumulating large amounﬁ of nitrogen.

The great importance of alfalfa growing in the United States is
attested by its rapid and continued expansion. It ie one of the most
important forage crops and is grown on a greater acreage than any other
_orop in the intermountain area.

From 1899 to 1919 the seventeen states west of Minnesota grew from
87 to 97 percent of the alfalfa in the United State;. In 1927 these states
grew 64 percent and in 1949, only LY percent (8). It is said that if the
acreage planted to‘lagumes vere to be increased to the extent advisable
for soll conservation and a balanced agricultural economy, the annual need
for alfalfa seed would increase to more than 100 million pounds (5).

About one~-third of Utah's crop land and 38 percent of its irrigated
land are planted to alfslfa. Livestock production is limited by the amount
of forage that can be produced (10). An increase in the producti on of
glfalfa would materially increase the number of livestock that could be fed.
Perhaps more important is the quality of the hay. Modern health practices
are concerned not only with the curative aspect of disease, but also with
their prevention. They are primarily concerned with those conditions which

contridbute to the fplleat realigation of the inherited potentialities of



the crop for growth, development and resistance to disease.

Investigations of the relationship between soil end nutrition have the
important functions of showing how a greater guantity of better food can be
provided for an increaéing vopulation. During most of man's agrarian
existence he has been able to grow his food on the best soils. With rapidly
increasing population, that day ie paseing and he must learn to use soils
of a ;ower fertility level, ¥For this reason basic information asbout the
effect of soil characteristics on the nutritional guality of food should be
obtained now in order that such problems cen be solved intelligently when
they arise. Of all the sciences and arts on; of the greatest is adequate
feeding of animals and man.

This study 1s an attempt to determine the effect of various fertilizers
applied to different soils on the‘yield of alfnlfa and on interrelationships
with thiamine, riboflavin, and n{ggin content. These three vitamins of the
B-comnlex series aﬁnoar to be of unusuasl and fundamental importance as they

are apparently indlspensible to all forms of life.
















Table 9. Treatment Means and Analysis of Variance of Thiamine, Riboflavin, and Niacin Content of Ranger
Alfalfa Produced on Fertilized and Unfertilized Plots at Castle Dale, Emery County, Utah, 1949,

Values in milligram per hundred gram dry basis

Treatment - 129 1bs 258 1bs 516 lbs 516 1bs 516 lbs 12-15 516 1bs Oontrols L.S.D.
per acre (1) tep (2) tep tep tsp plus tsp plus tons tep no fer- (h)
Cus0y, 12-1% chicken plus tilizer
chicken manure trace added
manure elements
— (3)
Second Crop
- Thiamine 0.35 0.41 0.36 0.37 0,42 0.1  0.39 0,40
g Ribdoflavin 1.11 1.27 1.18 1.20 1.05 1.21 1.08 1.20
1. Nfacin 2.40 2.h2 2.12 2.271 2.51 2.14 2,24 2.47 .1325
s4 Third Orop
He Thiamine 0.59 0.147 0.46 o.49 - 0.50 0.u45 0.42 0.50 0716
Ridoflavin 1.08 0.92  0.99 1.07 1.13 0.96 1.08 1.33 1375
Nlacin 2.16 2.09 2.35 2.39 2.06 ~§£2h 2.55 2.21 .1627
_ Sources of Variation (5) _
Treatment Neplication Brror Total AR
4.£.(6) 1 ?} 21 11 : o e o
Thiamin 2. 17 .85 2.19 12.00
Riboflavin 22.89 29.61 16.98 A 11.60
E Niacin 89 .26+ 6.73 8.21 LR
g 8C Thiemine 10.26**  0.33 2.37 10.10
% 0 — Riboflavin ok, 77+ 1.27 g, 4 .90
Flacin 108.92+* 18.92 12.24 k.92

(1) Fertilizers aprlied epring 1947

(2) Treble super phosvhate; P05 U2%: Ca0, 21.8% and some trace elements:

(3) Borax, 48.4 1bs; Cocl, 24.2”1bs. CuSO) 48.4 1bs. MnSOy 98.6 lbs per acre.

(4) Least significant mgan difference at 0.05 probadbility level. .
(5) Values raised to 10

(6) Degree of freedom

(7) Coefficient of variation » § x 100

8 Statistically significant at‘g.05 probability level

** Statistically significant at 0.0l prebability level

A4
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in the third crop, however, no significant differences were found. The
values varied from 1.01 toll.lh milligram per hundred granm.
Duchesne County

There were significant differences found in the second crop. The values
ranged from 1,03 to 1.3 milligram per hundred gram. Except alfalfs from
plots treated with L0OO pounds of treble super phosphate and 100 pounds of
copper sulfate alone, all others contained significantly less riboflavim than
the alfslfa from untreated plots.
. 8an Juan County

In the first crop at Dove Creek, no significent differences were found.
The values ranged from 0.68 to 0.73 milligram per hunired gram.

In the first crop at Monticello, no significent differences were found.
The values ranged from 0.92 to 1.19 milligram per hundred grams.
Uintah County

In the first orop at Randlett there were highly significant differences
found with values ranging from O.74 to 1.09 milligram ver hundred grams.
Alfalfs from all plots except those treated with 200 and Y00 nounds of super
phosphate contained significantly higher riboflavin thean alfslfa from un-
treated plots.

At Vernal, significent differences were found with values ranging from
1.03 to 1.34% milligrams ver huncred grams. Alfalfs from plots treated with
400 pounds of treble suner phosphate plus trace elements, 100 pounds of
copper sulfate alqne and 400 pounds of treble super phosphate contdined signi-
flcantly less riboflavin than alfalfa from untreated plots.
Utah County

In the second crop highly significant differences were found with values

ranging from 0,87 to 1.20 milligrams per hundred grams. Alfslfa from ell
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the nlots contained significently less riboflavin than thet from untreated
plots.

In the third crop, no significant differences were found. The values
ranged from 0.99 to 1.2t milligrams per hundred grams.

Emery County

There were no significant differences found in the first crop and the
values rznged from 1.05 to 1.27 milligrams ver hundred grams.

In the third cron, signific=nt differences were found and the walues
ranged from 0.92 to 1.13 milligrams per hundred grams. Alfalfa from all the
plots contained éigniﬂicantly less riboflavin than that from untreated plots.
Fecin
Cache GCounty

There vere highly eignificent differences in the second crop with
values ranging from 2.27 to 2.70 milligraems per hundred grams. Alfalfa from
plots treated with 400 pounds of treble super vhosphate contained significantly
highar amounts of niacin than alfalfa from untreated vplots.

In the third crop highly significrnt differences were also found. The
values ranged from 2.41 to 2.69 milligrems per hundred grams. Alfalfa from
plots treat-d with 200 pounds of treble surer nhoschate and 400 pounds of
treble super nhosnhate contained signific=ntly less niacin than alfalfa from
untreated nlots.

Duchesne County

In the second crop significant differences were found with values
ranging from 2.1% toze.h7 milligrams ﬁer hundred grams. Alfalfa from all the plots
exceot those treated with 400 pounds of treble super phosphate contained

eignificantly higher niacin than alfalfa from untreated plots.
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San Juan County

In the first crop 2t Dove (Creek, significant differences were found. The
velues ranged from 2.39 to 2.95 milligram per hundred gram. Alfalfa from all
plots except onee treated with YOO pounds of treble super phosphate plus cattle
manure contalned esignificantly higher niacin then the untreated alfalfa.

There were no significant differences found in the first crop at Monticello.'
The values ranged from 2.21 to 2.46 milligrems per hundred grams.

Uintah County

No significant differences were found in the first cror. The vamnes rsnged
from 2.34 to 2.68 milligrams per hundred grams at Rendlett.

At Vernal, highly significant differences were found. The values ranged
from 2.13 to 2,74 milligianl per hundred grams, Alfzlfs from all th plots ex-
cept those treated with 200 pounds of treble super phosphate contained signifi-
cantly less niacin that ﬁhat from untreated plots.

Utah County

In the second crop, no significant differences were found. The values
ranged from 2.23 to 2.&9 militigrams per hundred grams.

In the third crop the differences were approaching significance. The values
ranged from 2,73 to 2.49 milligrams per hundred grams. Alfalfa from all plots
except those treated with 400 pounds of treble super phosphate plus cattle
manure and the same level of phosphate plus copper sulfate and 200 pounds of
tredle superphosphate alone contained significantly more niacin than alfalfa
groén on untreated soil.

Emery County

In the second croo highly significant differences were found. The values
ranged from 2.12 to 2.51 milligrame per hundred grams. All alfalfa samples
except those from plots treated with 129 pounds of treble éuner phosphate and

258 pounds of treble super vhosvhate and 516 pounds of treble super phosphate
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plus chicken manure contained significantly less niacin than samples from
untreated plots,

In the third crop highly significant differences were found. The values
raﬁged from 2.06 to €.5% milligrams per hundred grams. Alfzlfa from nlots
treated with 516 pounds of treble super vhosphate plus copner sulfate and the
same level of phosphate plus trace elements coutained significantly more niacin

than untreated alfslfs,
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DISCUSSION

In almost sll cases alfalfa responded to phosphate fertllizer. However,
verlations were found dne to natural fertility of the socil. Phosphorus spplied
in combination with manu}e gave the best ylelds except in Cache County for the
year 1949 and in Duchesne County for 1950, where the best yields were obtained
from the plots treated with Y00 nounds of treble super phosphate plus trace
elements. Previous results obtained (10) for the year 1948 show that in Emery
County at Castle Dale vlots treated with the U40O-pound vhosvhate treatment
gave the begt yields, In addition to this, chemical analysias of the hays
shoved higher amountn‘ofitraco elements as compared with hays grown on the
plots given other treatm%nt? (11). |

If the comparison i; made between plots treated with treble super phosphate
and treble super vhosphate plus copper sulfate, signific=nt differences were
found due to the presence o} copper sulfate only at twoe iocationu in Cache and
Utah Counties, znd only for the year 1949. No such differences were found for
the year 1950 anywhere. Of all the test areas, the Tuttle farm in Emery County
showed the best response to fertilizer treatments for the year 1949 and 1950,
Next to this, came the Wilson farm in Cache County and on the Abbott farm in
Duchesne County. | |

Three levels of phosnhorus were used and at least for the two years a
residual effect of the fertiliger was observed. This phase of work is still
under study and further results will show the length of time for which the re.
sidual effect is obtained,

Copner sulfate apnlied zlone hed no value as a fertilizer.

Irrigation always favored good growth of alfalfa. This shows the importance
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of proper moisture for successful production of alfalfa.

The vitamin contents were usually either statisticaily significant at
the 0.05 or 0.01 probability level w}th respect to treatment. The effect of
any one particular fertilizer treatment was not consistent from crop to crop,
county to county or location to locatlon in the same gounty. In rare cases
differences in replications had statistical significance even at 0.05 proba-
bility levsl,

These results show that different soils and different fertilizer treat-
ments modify the thiamine, ribo&lavin and niacin content of Rapger alfalfa
hay. It is very difficult to find any correlation hetveen any trestment and
the concentration of a particular vitamin. This points to the extremely com~
rlicated mechanism of soil and pleant relationships in blosynthesis of bio-

orgaqu compounds.

‘14?4§?£?£i



SUMMAEY

(1) An exneri&ent was carried out at seven locatinrs in Uteh to
determine the effect of fertilizers on the yield and content of thiam‘ne,
ritoflevin ard nlacin of alfelfa., The {1¢ld experiment was a rsadomized
split plot design, iith four revlications.

(2) Soil samrles were tzken for chemical analysis. The soils were found
to be low in availatle phosphorus, low in orgenlc matter, medium in solubtle
salts and pH.

(3) Due to the difference in the fertility level and irrigation practices
between individual farma it is not possitle to'make specific recomrendationg
in regard to fertilizer requlrementis. Generally sveaking where solils are low
in available phospnérus heavy infreouent anplications may be prefersble,

(4) Phosphorus was the vrimary fertilizer element needed for increased
praduc@iongA | . |

(%) Trace elements slgnific~ntly incrensed the yield above phosphate
treatment alone only in Caché County in 19%9, 1Ia 1950 trace elements exerted
no significent effects on yield,

(&) Copver sulfat; alone did not have any value as a fertilizer. In
one czse significantly higher yields were obtaired with cowper sulfate and
super vhosphate than with super phosnhate alone. |

(7) In the chemical vhase cf this work, 352 different samples of Ranger
alfalfa grown on fertilized and unfertilized plots in Cache, Duchesne, Emery,
San Juan, Uintah aﬁd Utah counties in the year 1949 were analyzed for thiamine,
ritoflavin and niacin. |

(8) 1In general, statistically significaut differences were found in

the content of the three vitamins in Ranger alfrlfa of the same crop in the
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same location due to fertilizer treamtments.
(9) The effect of any one fertilizer treatment was not consistent from
erop to cron, county to county, or i;cation to location'in the same county.

(10) The lowest average coﬁcentration of thiamine, 0.29 milligram per
hundred grams was found in Utah County while the highest 0.59 milligram per
hundred grem was found in the third crop of Emery County.

- (11) The lowest average concentration of riboflavin, 0,68 milligram per
hundred gram was found in the first crop of Ssn Juan County. The second crop
at Vernal, Uintah County,showed the highest value of 1.34 milligrams per
hundred grams. ‘

(12) The lowest Average concentration of niacin, 2.06 milligrams per
hundred grams was found on the Tuttle farm, in Emery County and the highest
averasge concentration of 2.95 was found in San Juan County.

(13) Out of eleven different crops analysed for thiamine, riboflavin and
niacin eignificant differences were found in seven. In addition to fertilizer
treatment, vhysiologicel development of the plant, sampling technique, tech-
niques of analysis and climatic factore may have contributed to the variations

observed.
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